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ARTICLE BEGINNING

1987 Conputerized Engine Controls
BOSCH Cl S-E (ELECTRONI C CONTRCOL) SYSTEM

Vol kswagen: Fox, Golf, GIl, Jetta,
Quant um Quantum Syncro, Scirocco

DESCRIPTION

Bosch Cl S-E exhaust em ssion systemuses CI' S (Continuous
I njection Systen) for fuel delivery and electronic controls for
m xt ure adj ust nent .

Mechani cal portion of ClS-E system consists of Mxture
Control Unit (MCU), diaphragm pressure regulator, auxiliary air
regul ator, cold start valve, fuel injectors, fuel punp and filter. The
MCU is conprised of the airflow sensor and fuel distributor.

El ectronic controls consist of airflow sensor position
i ndicator (potentioneter), differential pressure regulator, therno
time switch, coolant tenperature sensor, Electronic Control Unit
(ECU), Transistor Controlled Ignition (TCl), knock sensor, knock
sensor control unit, throttle valve mcroswitch, altitude (baronetric)
sensor, |anbda control and oxygen sensor.

If partial systemfailure occurs, the ECUw Il switch to a
back-up or "Ilinp-honme" node to all ow vehicle operation until system
can be repaired.
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15 Thermo Time Switch

1. Mixture Control Unit B. Fuel Accumulator 16 Coclant Temperature Sensor

2. Airflow Sensor 9 Fuel Pump 17 Electromic Controi Unit

3. Aurflow Sensor Fatentiometer 10. Fuel Cooler 18. From Ignition Switching Unit

4. Fuel Distributor 11, Fuel Tank 19 From Microswitch

5. Differential Pressure Regulator 12. idle Speed Ar Valve 20 Throttle Valve Switch

6. Diaphragm Pressure Regulator 13 Fuel Injector 21 From Altitude Correction {ndicator
7. Fuel Filter 14 Cold Start Valve 22 From Oxygen Sensor

Fig. 1: Bosch C S-E Conponent D agram

OPERATION
FUEL SUPPLY

Cl S-E FUEL PUVP LOCATI ONS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Make/ Model Locati on

Vol kswagen
Fox, ol f, GII
Jetta, Scirocco ................. (1) Rear/Underneath
Quantum ... ... I n Fuel Tank

(1) - These nodels have 2 fuel punps. Transfer punp is
nmounted inside fuel tank with fuel gauge sender.
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Fuel Punp & Rel ay

The fuel punp assenbly, is equipped with a pressure danper at
t he suction end. Mounting | ocation varies with nodel and manufacturer.
Fuel punmp is activated during start-up and when engine i s running.
Fuel punp relay switches off fuel punp in absence of signal from
ignition control unit and provides voltage for oxygen sensor heating
el ement .

M xture Control Unit (MU

Fuel is nmetered and delivered to individual cylinders
dependent on air intake quantity which is netered by airfl ow sensor.
MCU consists of fuel distributor with differential pressure regul ator
and airflow sensor with potenti oneter (sensor position indicator).

Ai rfl ow Sensor

Rest position of airflow sensor plate is angled in relation
to air inlet venturi. Airflow sensor potentioneter is attached to the
side of the MCU and connected to the air sensor plate actuating |ever.
It generates a voltage signal based on the position of the airflow
sensor plate. The ECU uses this signal to adjust cold accel eration
enri chment .

Fuel Distributor

The fuel distributor controls the flow of fuel to the
injectors. A control plunger, operated by the airflow sensor regul ates
the control pressure differential between the injector supply (upper
chanmber) and the | ower chanber (fuel return). This differential in
pressure controls the anount of fuel flowto the injectors. The
electrically controlled, differential pressure regulator also controls
fuel flow fromthe | ower chanber.

Differential Pressure Regul ator

Differential pressure regulator is nounted on side of fuel
distributor. An electrically operated plate valve conbined with fixed
outlet orifice, governs pressure in |ower chanber. See Fig. 2.
Pressure change in | ower chanber causes novenent of di aphragm and
controls fuel volunme flow to injectors.

Actuating signal comes from ECU and can range from60 to 120
mA, dependi ng upon engi ne operating conditions. Wth engine running,
system pressure at fuel inlet is 75-82 psi (5.3-5.8 kg/cny).
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NORMAL DECEL SHUT-QFF

| !‘“ ¥ ‘ ‘ T %

High Regutator Current Low Regulator Current Reverse Regulatar Current

High Pressure Differential Small Pressure Differentral No Pressure Differential

(Values decrease as engine Diaphragm closes injection ports
warms up.)

Fig. 2. Effect O Differential Pressure Regulator Plate Position
On Fuel Distributor

El ectronic Control Unit (ECU)

ECU of Vol kswagen nodel s is found behind pl enum panel on
driver's side of vehicle. Anbient tenperature around ECU nmust not
exceed 180gF (852C).

Wth ignition switched on, ECU is connected to battery
vol tage. To prevent voltage fluctuations when vehicle conponents are
switched on, ECU is provided with voltage stabilizer circuit.
Qperating voltage is 8 volts.

ECU unit utilizes various input signals to control fuel
delivery and control exhaust em ssions. Qutput signals are sent to
differential pressure regulator and to idle speed control valve.

Cranki ng Enri chment

During engine cranking, a signal fromthe starter relay is
sent to the ECU to enrich the fuel m xture. The amount of enrichment
or activation of the cold start valve is controlled by a cool ant
tenperature sensor. Wen the enrichnment anmount is determ ned by the
ECU it remains constant during that cranking cycle. A therno timer
controls enrichnment cycle tine after starting.

Warm Up Enri chrent

Fuel enrichment during warmup is controlled by the
differential pressure regulator. Wen cold, the signal fromthe
cool ant tenperature sensor allows nore current to be supplied to the
pressure regulator. This will provide greater fuel enrichnent.

Maxi mum Engi ne Speed Limter

ECU senses engi ne speed based on inpulses fromterm nal "TD
of ignition switching unit. Mxi nmum engi ne speed is controlled by
adjusting current supply to the differential pressure regulator from
ECU. Lower chanber pressure in the fuel distributor is increased to
l[imt fuel flowto the injectors. Wen maxi mum engi ne speed i s reached
a signal fromthe ECUw Il interrupt the fuel punp relay signal and
shut off the fuel punp.

Al titude Correction
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Injection control is influenced by altitude. Wth ignition
switched on or with engine running, altitude sensor will receive
constant voltage signal of approximately 8 volts fromECU. As altitude
increases (air pressure decreases), the signal fromthe ECU reduces
current to the differential pressure regulator. This |eans out the
fuel m xture.

Lanbda Contr ol

Lanbda control is integrated in ECU and sensor input signals.
After input signals are anplified, output signal adjust differential
pressure regul ator.

Control range of differential pressure regulator current is
0-16 mA. Regul ator pressure change at 8 mA or above.

Lanbda control is non-operational under these conditions:
oxygen sensor not ready for operation or defective, during
decel eration shut-off, under full |oad conditions, during accel eration
enri chment, when starting engine at cool ant tenperatures bel ow 60gF
(15¢C) or until cool ant tenperature reaches 105gF (402C).

Oxygen Sensor

Oxygen sensor is nounted in exhaust pipe in front of
catal ytic converter. Oxygen sensor neasures oxygen content in exhaust
gas. Heating el enent, energized through term nal No. 87 of fuel punp
relay, is used to ensure constant operating tenperature of oxygen
sensor. Wen operating tenperature range, which starts at 572gF
(300eC), is reached, oxygen sensor sends voltage signal to ECU. A rich
m xture will send a signal in excess of .5 volt while a | ean m xture
will give signal of less than .5 volt.

Throttle Valve Mcrosw tch

Throttle valve mcroswitch is activated by ECU with constant
vol tage signal of 8 volts. During deceleration, circuit to ECU is
cl osed by mcroswtch.

Ti me period of deceleration shut-off depends upon engi ne

cool ant tenperature. Injection of fuel will restart at 900 RPM i f
engine is at operating tenperature. |If coolant tenperature is |ower
t han operating tenperature, injection of fuel will begin at higher

speed than 900 RPM

Throttle valve mcroswitch opens before throttle valve. This
al l ows decel eration shut-off to be interrupted before throttle val ve
opens, preventing cut-in hesitation.

Decel eration input signals received by ECU result in change
of current direction to differential pressure regulator coils. Plate
val ve opens and causes pressure in | ower chanber to increase.

I ncreased fuel pressure, conbined with spring tension, forces
di aphragmto cover injector ports in fuel distributor. This interrupts
fuel supply to injectors.

IGNITION & IDLE CONTROL

Knock Sensor
The knock sensor is mounted at the front of the cylinder
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bl ock. A 3 wire connector transmts signals to the knock sensor

control unit and to the TCl. The sensor nounting bolt torque

i nfl uences sensor function. See REMOVAL & | NSTALLATI ON section of this
article. The knock sensors signal will advance or retard ignition
timng to control conbustion chanber pre-ignition.

Knock Sensor Control Unit

The knock sensor control unit receives signals fromthe knock
sensor and al so a vacuum signal fromthe inlet manifold. It transmts
signals to the TCl control unit to adjust ignition timng.

El ectronic Idl e Speed Contro

Idle speed ECUis integrated in CIS-E ECU but is functionally
separate fromCl S-E. Idle speed air valve, located in throttle val ve
by- pass hose, receives signals fromidle speed ECU

The idle speed control systemalso is influenced by the
airflow sensor voltage signal. The control unit nmeasures the airfl ow
rate. In conbination with engine speed, the position of the airfl ow
sensor potentioneter and the cool ant tenperature, the idle speed air
val ve controls the idle speed.

When ignition is switched on, idle speed ECU is energized.
El ectronic control system generates a frequency of 100 Hz.

Idle Speed Air Control Valve

Wth ignition switched off, idle speed air control valve is
opened to maxi mum by a set of return springs. This is the sane
position as that of "Iinp-honme" engine operation. Wth ignition on and
engine off, idle speed air control valve is activated. This provides a
val ve opening which is determ ned by cool ant tenperature.

ECU supplies specific voltage to air control val ve which
determ nes correct opening for setting engine speed. A/ C operation
will also send a signal to the ECU which will nodify the signal to the
air control valve. Engine speed is controlled by tenperature from 1000
RPM at OgF (-20eC) to | ow of 720 RPM at 68gF (20gC).

I dl e Speed Boost Val ves

I dl e speed boost val ves are used on 4-cylinder Vol kswagen
nodel s. Vehicles without A/C use only one valve, called Idl e Speed
Boost Valve No. |I. Vehicles with A/C al so use second val ve, called
I dl e Speed Boost Valve No. I

Wth ignition on, constant voltage is supplied to idle speed
boost valve No. |I. If engine speed drops below 700 RPM idl e speed
boost control (on relay board) conpletes ground circuit for boost
valve No. |. Above 1050 RPM control unit shuts off ground circuit to
boost valve No. 1I.

I dl e speed boost valve No. Il is always grounded. Wen ACis
turned on, voltage is supplied to boost valve No. 11

TESTING

COLD START ENRICHMENT
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Therno Time Switch

1) Check thernp tine switch at connector on cold start valve
when engi ne cool ant tenperature is |ess than 86gF (30sC). Di sconnect
and ground high tension |l ead at distributor cap end.

2) Disconnect connector fromcold start valve. Connect test
light across 2 termnals of cold start connector. Crank starter notor
for 10 seconds. Test light nust |ight up for 1-8 seconds, depending
upon tenperature. Therno time switch cut-off tenperature rating is
stanped on switch

Cold Start Val ve

1) Check cold start valve with engine cool ant tenperature
bel ow 86gF (302C). Di sconnect and ground high tension | ead at
di stributor cap end. Renove cold start valve fromintake manifold with
wiring and fuel line connected. Point tip into safe container.

2) Crank starter for 10 seconds. Valve should emt cone-
shaped spray for tine allowed by therno tine switch. Dry off tip and
check for |eaks. Acceptable | eakage rate of cold start valve is one
drip per mnute or |ess.

Auxiliary Air Valve

1) Engi ne cool ant nust be bel ow 86gF (30gC) for cold
condition testing. Ignition nust have been off so elenment in regulator
has not been warmed up. Disconnect wiring connector fromair
regul ator. Start cold engine and let it idle. Measure voltage across
connector termnals. Voltage nust be 11.5 volts.

2) Pinch either regulator hose. If idle does not decrease,
replace auxiliary regulator. Attach wiring to regulator. Al low engine
toidle for a mnimumof 5 minutes. Pinch either regulator hose. If
i dl e speed changes replace auxiliary air valve.

FUEL DELIVERY & SYSTEM PRESSURES

CAUTI ON: When wor ki ng on fuel system always follow these precautions
on cl eanliness:

*  Thoroughly clean all unions and area near connections before
di sconnecti ng.

* Place renoved parts on a clean surface and cover over. Use paper
or plastic sheet. Use only lint-free cloths.

* Components which have been opened or di sassenbl ed nust be covered
or sealed carefully if repair cannot be carried out inmediately.
Only install clean conponents.

Only unpack repl acenent parts i mediately before they are
install ed.

* Do not use parts which have been stored | oose (for instance, in
t ool boxes) .

*  When fuel systemis open, do not work with conpressed air if this
can be avoi ded or nove car unless absolutely necessary.

WARNI NG Fire hazard. Do not snoke or have anything in area that can
ignite fuel
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System Pressure (CGolf & Jetta)

1) Connect pressure gauge (VW 1318) between line from fuel
di stributor of cold start valve and test port connection on | ower
chanmber of fuel distributor, using adapter fittings (VW 1318/5). Test
port is sealed by threaded plug. Bridge fuel punp relay with junper
switch (US 4480/ 3).

2) Disconnect wiring fromdifferential pressure regul ator.
Open val ve on pressure gauge (points at cold start valve |ine when
open) and activate fuel punp. System pressure nust be 68-78 psi (4.7-
5.4 kg/cny). If pressure reading is | ow and fuel punp delivery
guantity is good, replace pressure regul ator.

3) If pressure reading is high, disconnect fuel tank return
line from di aphragm pressure regul ator. Repeat test. If reading is
correct, check for plugged return line. If reading is incorrect with
I i ne open, replace di aphragm pressure regul ator.

4) If pressure is not within specification and pressure
regul ator val ve has been replaced adjust system pressure at fuel
distributor. Refer to SYSTEM PRESSURE i n ADJUSTMENTS section of this
article.

System Pressure (Quantum & Quantum Synchr o)

1) Using new sealing washers and |ine adapter (VW 1318/5),
connect pressure gauge (VW 1318) between fuel cold start val ve and
| ower chanber connection of fuel distributor. Gauge | ever positions:
A - open, B- closed. See Fig. 3.

201934
Fig. 3: Checking Fuel System Pressure
Courtesy of Vol kswagen United States, Inc.
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2) Switch OFF (US 4480/3) renote control. Renove fuel punp
relay and junp socket with (US 4480/3) renote control. Renove harness
connector fromdifferential pressure regulator. Open valve on pressure
gauge (VW 1318). Turn ON renote control (US 4480/3). System pressure
readi ng should be 75-82 psi (5.2-5.7 kg/cny).

3) If pressure reading is |Iow, check fuel punp delivery
quantity. If okay, replace fuel pressure regulator

4) |If pressure is above specifications, disconnect fuel tank
return line fromfuel pressure regulator and repeat test. System
pressure nust be 75-82 psi (5.2-5.7 kg/cny). |If pressure is okay,
check for plugged fuel return line. If pressure is not within
speci fications, replace fuel pressure regul ator.

NOTE: System pressure is NOT adjustable on Quantum Quantum Synchro
nodel s.

Differential (Control) Pressure

1) d ose valve on pressure gauge. Activate fuel punp with
junmper switch. Leave differential pressure regul ator disconnected.
Differential pressure reading should be 2.9-7.0 psi (.2-.5 kg/cny)
| ess than system pressure. |If pressure is incorrect, disconnect |ower
chanber return |ine and nmeasure vol une.

2) C ose open port to diaphragm pressure regulator. Activate
fuel punp with junper switch. Fuel volune should be .14-.16 qts. (.13-
.15L) for period of one mnute. If volune is correct, replace
differential pressure regulator. If volune is incorrect, replace fue
di stributor.

3) Close valve on pressure gauge. Install Test Harness
(1315A/1) between differential pressure regulator and vehicle harness.
Set multinmeter to DCA 200 mA scale. Connect nmultineter to test
harness. Disconnect wiring to cool ant tenperature sensor. Connect 15,
000- ohm si de of Test Resistor (VW 1490) to sensor W ring.

4) Turn on ignition and fuel punp. Differential pressure
shoul d be 10-17.5 psi (.7-1.2 kg/cny) |ess than system pressure.
Differential pressure regulator current should be 50-80 mA. If
pressure is incorrect and current is correct, replace differenti al
pressure regul ator.

5) If both pressure and current readi ngs are incorrect,
renove test harness fromdifferential pressure regul ator. Check
resi stance of differential pressure regulator, which should be 17.5-
21.5k ohns. If reading is incorrect, replace differential pressure
regul at or.

6) If reading is correct, check ground fromtenperature
sensor to cold start valve. If ground is good, check power supply
fuse. If fuse is okay, check term nals on ECU connector. |f connector
i s okay, replace ECU.

Resi dual Pressure & Internal Leak Testing

1) Open val ve on pressure gauge. Operate fuel punp for 30
seconds. Pressure can drop to a mninmumof 38 psi (2.7 kg/cny) after
10 mnutes. If pressure drops bel ow specification, inspect fuel punp
check valve and all fuel fittings for |eakage.
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NOTE: Pressure and | eak testing does not include checking cold
start val ve.

2) If there are no | eaks, check sensor plate clearance. If
pl ate clearance is correct, replace diaphragm pressure regul ator and
repeat leak test. If pressure drop is not within specification,
replace fuel distributor "O' rings.

Transfer Punp Delivery Vol une

1) Check voltage supply to punps. Connect Junper Switch (US
4480/ 3) in place of fuel punp relay, on relay panel. Renove fuel
filler cap. Disconnect and plug off Black fuel line fromsending unit.

2) Connect hose to sender port and place opposite end in
nmeasuring container. Turn on fuel punps. M ninmum transfer punp
delivery volunme should be .42 qgts. (.4L) in 10 seconds. Reconnect fuel
line to sender.

Mai n Punp Delivery Vol une

1) Check transfer punp (if equipped) and fuel filter.
Di sconnect fuel return line and place open end in neasuring container.
Switch on fuel punp with junper switch. Check fuel punp delivery
vol une for 30 second period. Delivery rates are given with voltage
reading at punp as volune will change with different voltages.

2) M nimum delivery volunme for Vol kswagen Quantum nodels is .
71 gts. (.68L) for 30 seconds with reading of 11.4 volts at fuel punp.
M ni mum del i very vol une for Vol kswagen nodels using 52 mmfuel punp is
.62 gts. (.59L) for 30 seconds with reading of 11.4 volts at fuel
punp. Voltage is neasured with engine off and fuel punp activated by
j uper switch.

Injector Quantity Conparison

1) Renove fuel punp relay, fromrelay panel, and instal
Junmper Switch (US 4480/3) in off position in place of relay. Attach
Fuel Quantity Analyzer (US 4480) to bunper and secure in place. Renove
injectors fromcylinder head with fuel lines attached. Check and
replace fuel injector "O' rings as necessary.

2) Check tightness of injector insert (2-piece inserts). If
inserts are | oose, renove and cl ean threads. Use sealing conpound when
installing upper insert. Replace sealing washer that goes agai nst
cylinder head bel ow | ower portion of insert. Lubricate injector "O
rings with gasoline and install injectors, with fuel |ines connected,
into fuel quantity anal yzer tubes.

3) Ensure lines are not kinked or bent. Loosen fittings to
align fuel lines and retighten. Renove rubber boot fromairflow sensor
housi ng above sensor plate. Turn and lift setting screw and adjusting
slide of Sensor Plate Adjustable Holder (VW 1348/1) into upper
position. This sinulates full throttle operation. See Fig. 4.
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Setung .,
Screw A\

Adjusting
Slide

——— o Fuel Distnbutor)
Fig. 4: Sensor Plate Adjustable Holder (VW 1348/1)
Poi nter nust face toward center of fuel distributor.

4) Pl ace sensor plate adjustable holder on airflow sensor
housi ng with hol der centered over plate. Pointer on edge of hol der
base nust point toward center of fuel distributor. Push adjusting
slide of holder down onto stop.

5) Turn adjusting screw cl ockwi se until magnetic end touches
sensor plate retaining bolt. Activate fuel punp with junper sw tch.
Turn adj usting screw of hol der counterclockw se until any one injector
starts to deliver fuel. Turn off junper switch and enpty fuel quantity
anal yzer into fuel tank.

6) ldle injection quantity is measured first. Lifting
adjusting slide of holder to first stop sinulates idle position of
sensor plate. Activate fuel punp with junper switch until fuel |evel
reaches 20 ml on scale of any tube for quantity conparison.

7) Check that all injectors have identical spray patterns
that are even and cone-shaped. If not, raise sensor plate up quickly
to full Iift position and rel ease. Repeat idle quantity test. Conpare
amounts of fuel delivered by all injectors with analyzer held I evel.

Maxi mum di fference in delivery quantity between injectors is 3.0 m of
fuel .

8) If fuel delivery quantity differs between high and | ow
| evels by nore than 3.0 m, interchange injectors and repeat test. If
difference of delivery quantity changes with injectors, replace
injectors. If difference of delivery quantity does not change with
novenent of injectors, either fuel lines are pinched or fue
distributor is defective.

9) Measure full throttle injection quantity. Enpty anal yzer
into fuel tank and reinstall injectors in analyzer. Lift adjusting
slide of holder to last stop to simulate full throttle position of
sensor plate. Activate fuel punp with junper switch until fuel |eve
reaches 80 nml on scale of any tube of anal yzer.

10) Check that all injectors have identical spray patterns
that are even and cone-shaped. If not, raise sensor plate up quickly
to full Iift position and release. Repeat full throttle quantity test.
Conpare amounts of fuel delivered by all injectors with analyzer held

level . Maxi mum difference in delivery quantity between injectors is 8.
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O m of fuel.
11) If fuel delivery quantity differs between high and | ow
| evels by nore than 8.0 m, interchange injectors and repeat test. If

difference of delivery quantity changes with injectors, replace
injectors. If difference of delivery quantity does not change with
novenent of injectors, either fuel lines are pinched or fue
distributor is defective.

12) Check fuel injectors for |eakage i mediately after
delivery quantity test is conplete. Set sensor plate in rest position.
Activate fuel punp with junper switch for 2 mnutes. Injectors should
not drip. Replace injectors that do drip.

ELECTRICAL COMPONENTS

System Testi ng

Fol | ow ng VOLTAGE CHECKS and RESI STANCE CHECKS charts show
procedure for checking Cl S-E system conponents from ECU connector. ECU
connector termnal nunbers are called out in testing procedures.
Ignition MJST be of f whenever ECU connector is disconnected or
reconnected. Use care to avoid any term nal damage when testing,
renmovi ng or attaching connectors.

Al ways check all connections used in test procedure. If
readi ngs are incorrect, disconnect termnals and determne if wring
or conponents are at fault. Hi gh tension | ead shoul d be di sconnected
at ignition distributor end and connected to ground. Use Digital
Mul tinmeter (US 1119).

THERMO- TI ME SW TCH - OPERATI ONAL TI ME
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Tenper at ure Seconds
-4gF (-2080) .. 5-11
14gF (-108C) ... 4-9
32gF (080) ... 3-7.5
508F (108C) ... . 2-6.5
68aF (208C) ... 1-4
86gF (308C) ... . . 0-2
104gF (408C) ... 0

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

FOX CI S-E | NJECTI ON - RESI STANCE CHECKS (1)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Ohnnmeter Between Terminals ............ ... ... ........ No. 2 & No. 15
Conponents Checked .......... ... ... . .. . .. . .. . ... G ound Connecti on
Specifications . ..... ... ... . ... Readi ng of zero ohns
Onnmeter Between Terminals ............ ... ... .. ...... No. 9 & No. 15
Conponents Checked .......... ... ... . .. . .. .. ... G ound Connecti on
Specifications . ..... ... ... . ... Readi ng of zero ohns
Ohnmeter Between Terminals ........ ... ... ... ... . ..... No. 7 & No. 8

Conponents Checked .......... ... ... . .. . .. . . ... 2 Sensor Shield



BOSCH CIS-E SYSTEM
Article Text (p. 13)
1987 Volkswagen Quantum/Quantum Syncro

For Volkswagen Technical Site
Copyright © 1998 Mitchell Repair Information Company, LLC
Sunday, March 19, 2000 01:02AM

Specifications . ....... . ... ... Readi ng of zero ohns
Ohnnmeter Between Terminals ........ ... ... .. ... . ..... No. 2 & No. 8
Conponents Checked .......... ... ... . ... ... .. ... 2 Sensor & Wring
Specifications .................. Readi ng of zero ohns with G een Q2

| ead di sconnected and grounded. |If
not, Green wire has open.

Ohnnmeter Between Terminals ........ ... ... ... ... ...... No. 2 & No. 8
Conponents Checked .......... ... ... . ... ... .. ... 2 Sensor & Wring
Specifications ................. Reading of infinity ohms with G een

2 | ead connected to harness. |f not,
@2 is defective and should be repl aced.

Ohnnmeter Between Terminals ............ ... ... ... .... No. 10 & No. 12
Conponents Checked ............. Differential Pressure Reg. & Wring
Specifications .................. Readi ng of 17.5-21.5 ohns. If not,

check wire 10 or 12 for open. If wres are
good, differential pressure regulator is
def ective and shoul d be repl aced.

Ohnnmeter Between Terminals ............ ... ... ... .... No. 14 & No. 17
Conponents Checked .............. ... ... ...... Potentionmeter & Wring
Specifications ................. Readi ng of |ess than 1000 ohnms wth

airflow sensor plate in rest position. If
not, check wires 14, 17, and 18 for open.
If wires are good, adjust or replace

pot enti onet er.

Ohnnmeter Between Terminals ............ ... ... ....... No. 17 & No. 18
Conponents Checked .......................... Potentionmeter & Wring
Specifications .................... Readi ng of nore than 4000 ohns.

If not, check wires 14, 17, and 18 for
open. If wires are good, adjust or
repl ace potentioneter.

Ohnnmeter Between Terminals ........ ... ... ... .. ...... No. 2 & No. 21
Conponents Checked ..................... Tenmperature Sensor & Wring
Specifications ................ Readi ng of 2.5k ohns at 68gF (20eC).

Lower ohm readi ng bel ow 68gF or hi gher above 68gF.
If readings are incorrect, check ground line (wre
21) between intake manifold and ECU. If wiring is
good, tenperature sensor is defective and should
be repl aced.

(1) - TESTING CONDI TIONS: Al ways di sconnect ECU with ignition
of f. Disconnect main ECU connector behind gl ove box. Wring
connectors on tenperature sensor, potentioneter, and
differential pressure regulator nmust be connected. Set
multinmeter to 20k ohm scal e. Prevent ohmmeter damage by
checking ONLY term nals |isted.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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Terminal Pin No. 1 = 12 Vglts (+) From Ignition Swich

Terminal Pin No. 2

Fig. 5: Fox - ECU Connector
VOLKSWAGEN - (16 VALVE) | NJECTI ON VOLTAGE CHECKS (1)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Voltneter Between Terminals ......... ... ... . ... ... .. . .... No. 1 & 2
Test ConditioOnNs ... ... I gnition on
Specificati ONs . ... ... Battery voltage
Voltneter Between Terminals ......... ... ... . ... ... .. . .... No. 2 & 3
Test ConditioOnNs ... ... I gnition on
Specificati ONs . ... ... Battery voltage
Voltneter Between Terminals ....... ... .. ... . ... ... .. .. .. No. 2 &4
Test ConditioOnNs ... ... I gnition on
Specificati ONs . ... ... Battery voltage
Voltneter Between Terminals ....... ... .. ... . ... ... .. .. .. No. 2 &5
Test Conditions ................. Ignition on, operate full throttle
switch to full on position.
Specificati ONs . ... ... Battery voltage
Voltneter Between Terminals ....... ... ... ... . .. . .. .. . ..., No. 2 & 13
Test Conditions ...................... Ignition on. Throttle at idle
position, ensure idle switch is on.
Specificati ONs . ... ... Battery Voltage
Voltneter Between Terminals ....... ... ... ... . .. . .. .. . ..., No. 2 & 24
Test Conditions ... ... .. Qperate Starter
Specificati ONs . ... ... M nimum 8 Volts
Voltneter Between Terminals ....... ... ... ... . .. . .. .. . ..., No. 2 & 25
Test Conditions .......... ... .. . .. ... Use LED Tester (US 1115),
operate starter.
Specifications .................. LED nmust flicker. Test Hall signal
fromignition control unit.
Voltneter Between Terminals ........... ... .. ... ... ..... (2) No. 2 &6
Test Conditions ................... Wth ignition on, switch on A/C
Specificati ONs . ... ... Battery vol tage
Voltneter Between Terminals ............. ... ......... (2) No. 2 & 16

Test Conditions

Graund (-) Cennection at Intake Manifold

Wth ignition on, switch on A/C
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Specificati ONsS . ... ... Battery vol tage
Voltneter Between Terminals ............. ... ......... (2) No. 2 & 19
Test Conditions ................... Wth ignition on, switch on A/C
Specificati ONsS . ... ... Battery vol tage

(1) - TESTING CONDI TIONS: Disconnect Cl S-E ECU connector with

ignition off. Renove high tension lead fromignition

di stributor coil and connect to ground. Set nultineter to

20-volt DC scal e.
(2) - Vehicles Wth A/C.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

TERMINAL PINS
fe——— 1 Through 13 —=

|€&&66&&&6&&&? ]
l—— 14 Through 25 —-}

Fig. 6: ECU Connector - Term nal PIN Nunbering

VOLKSWAGEN - (16 VALVE), | NJECTI ON RES|I STANCE CHECKS (1)
ARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAA

Onnmeter Between Terminals . ... ... . .. . .. . . i No. 2 & 7
Conponents Checked ... ... .. .. .. e
Specificati ONS . ... . Continuity
Ohnmeter Between Terminals ........ ... ... .. ... . ..... No. 2 & (2) 9
Conponents Checked ... ... ... . .. e
Specificati ONS ... ... Continuity
Ohnmeter Between Terminals . ... ... ... .. ... No. 2 & 15
Conponents Checked ... ... .. .. ..
Specificati ONS ... .. . Continuity
Ohnmeter Between Terminals . ... ... ... .. ... No. 2 & 20
Conponents Checked ... .. ... .. ... e
Specificati ONS ... .. . Continuity
Ohnnmeter Between Terminals . ... ... .. . .. . i No. 2 & 8
Components Checked ............ .. ... .. ... .... D sconnect 2 sensor,

ground Green wire
Specificati ONS ... .. . Continuity
Onnmeter Between Terminals . ...... .. .. . .. . i No. 2 & 8
Conponents Checked ............ ... ... ... ... .. .... Reconnect 2 sensor
Specificati ONS ... ... Infinity ohns
Ohnmeter Between Terminals ........... . .. . .. . . ... No. 10 & 12
Conponents Checked ... ... .. .. . e

Specificati ONs . ... ... 17.5-21.5 ohns
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Ohnmeter Between Terminals ........... . .. . .. . ... No. 14 & 17
Conponents Checked ... ... ... . .. e
Specifications . ... ... .. .. Less than 1K ohns
Ohnmeter Between Terminals ........... . .. . .. . ... No. 17 & 18
Conponents Checked ... ... ... . .. e
Specifications . ....... . ... ... G eater than 4K ohns
Ohnnmeter Between Terminals ........ . ... .. ... No. 2 & 21
Conponents Checked .............. ... ... ... ..... (Tenperature Sensor)
Specifications ......... .. . .. ... ... See Tenp. Sensor Testing

(1) - TESTING CONDI TIONS: Disconnect ClS-E ECU connector with

ignition off. Set nmultineter ohm scal e.
(2) - Connect to termnal No. 22 on Jetta G.I (16 Val ve).
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

GCLF GTl & JETTA Gl - I NJECTI ON SYSTEM VOLTACE CHECKS (1)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Voltneter Between Terminals ........... ... ... .. ........ No. 1 & No. 2
Conponents Checked .............. ... ... ... .... Vol t age Supply To ECU
Specifications ................ Battery voltage with ignition on. If
not, check fuse 18. If fuse good, check open
ground circuit between intake manifold and ECU.

Voltneter Between Terminals ........... ... ... ... ... ..... No. 1 & No. 2
Conponents Checked ..................... Vol tage Supply From Starter
Specifications ..................... M nimumof 8 volts with starter

cranking. If not, check wiring to 15 and
"X' terminals reversed on relay board. See
Wi ring diagram

Vol tneter Between Terminals ............. No. 2 & No. 3/No.2 & No. 4
Conponents Checked .......... Idle Stabilizer Control Valve & Wring
Specifications ........... Battery voltage with ignition on. If not,

check mddle (voltage supply) wire of connector
for control valve. If center wire good, wire 3 or
4 to control valve is open. If wiring is good,
control valve is defective and should be repl aced.

Voltneter Between Terminals ........... ... .. ... ... ..... No. 2 & No. 5
Conponents Checked ................... Full Throttle Switch & Wring
Specifications ................ Battery voltage with ignition on and

full throttle switch actuated. |f not, check
m ddl e (vol tage supply) wire of connector for
throttle switch. If center wire good, wire 5
to full throttle switch is open. If wiring is
good, full throttle switch is defective (due

to no continuity) and should be replace.

Voltneter Between Ternminals ............. . ... ........ No. 2 & No. 13
Conponents Checked .............. .. ... ... ..... Idle Switch & Wre 13
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Specifications ........... Battery voltage with ignition on and idle
switch activated by throttle lever. If not,

wire 13 to idle switch is open. If wre good,

idle switch is incorrectly adjusted or bade.

Voltneter Between Terminals ........... ... .. ... ... ..... No. 2 & No. 6
Conponents Checked .......... ... ... . ... ... .. ... A/ C Vol t age Si gnal
Specifications ........... Battery voltage with ignition and A/ C on.

If not, check A/C fuse. If good, check w ring bridge
between wires 6 and 16. Check wires 16 and 19 to A/C

Voltneter Between Terminals ............ ... ... ....... No. 2 & No. 16
Conponents Checked .......... ... ... . ... ... .. ... A/ C Vol t age Si gnal
Specifications ........... Battery voltage with ignition and A/ C on.

If not, check A/C fuse. If good, check w ring bridge
between wires 6 and 16. Check wires 16 and 19 to A/C

Voltneter Between Terminals ............. ... ... ....... No. 2 & No. 19
Conponents Checked ........... ... ... . ... ... .. . ... A/ C Vol t age Si gnal
Specifications ........... Battery voltage with ignition and A/ C on.

If not, check A/C fuse. If good, check w ring bridge
between wires 6 and 16. Check wires 16 and 19 to A/C

Voltneter Between Terminals ............. ... ... ....... No. 2 & No. 24
Conponents Checked .................... Wring Between Starter & ECU
Specifications ...... Mnimum 8 volts with starter cranking. If not,

check wire 24 for open. If wire is good, starter
solenoid switch is defective and shoul d be repl aced.

Voltneter Between Terminals ............. ... ... ....... No. 2 & No. 25
Conponents Checked .................. Hall RPM Signal & Ignition ECU
Specifications ......... Vol tage di splay nust fluctuate with starter

cranking. If not, check wire 25 to ignition ECU for
open. If wire 25 good, check wiring between ignition
distributor and ignition ECU. If wiring is good, Hall
sensor is defective and should be replaced. If wiring
and Hall sensor are good, ignition ECU is defective
and shoul d be repl aced.

(1) - TESTING CONDI TIONS: Disconnect and ground high tension |ead

at ignition distributor end. Unplug ECU connector wth

ignition off. Set nmultineter to 20-volt DC scal e.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

GCLF GTl & JETTA Gl - I NJECTI ON SYSTEM RESI STANCE CHECKS (1)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
OChmmeter Between Terminals ... ... ... .. ... No. 2 & No. 15
Conponents Checked ........... ... ... ... ... ...... G ound Cabl e Bridge
Specifications . ..... ... ... . ... Readi ng of zero ohns
Ohmmeter Between Terminals .......... .. .. . ... No. 2 & No. 9

Conponents Checked .......... ... . .. . ... .. .. MT Mdels Only
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Specifications . ....... . ... ... Readi ng of zero ohns
Ohnnmeter Between Terminals ............ .. ... . ........ No. 2 & No. 22
Conponents Checked ........... ... . .. . . . . .. .. AT Models Only
Specifications . ....... . ... ... Readi ng of zero ohns
Ohnnmeter Between Terminals ........ ... ... .. ... . ..... No. 7 & No. 2
Conponents Checked .............. ... ... ... .... 2 Sensor Wre Shield
Specifications ......... .. . .. ... ... Readi ng of infinity ohns
Ohnnmeter Between Terminals ........ ... ... ... ... ...... No. 2 & No. 8
Conponents Checked .......... ... ... . ... ... .. ... 2 Sensor & Wring
Specifications .................. Readi ng of zero ohns with G een 02

| ead di sconnected and grounded. |If
not, Green wire has open.

Ohnnmeter Between Terminals ........ ... ... ... ... ...... No. 2 & No. 8
Conponents Checked .......... ... ... . ... ... .. ... 2 Sensor & Wring
Specifications ................. Reading of infinity ohms with G een

2 | ead connected to harness. |f not,
@2 is defective and shoul d be repl aced.

Ohnnmeter Between Terminals ............ ... ... ... .... No. 10 & No. 12
Conponents Checked ............. Differential Pressure Reg. & Wring
Specifications ................ Readi ng of 17-22 ohms. If not, check

wire 10 or 12 for open. If wires are
good, differential pressure regul ator
is defective and shoul d be repl aced.

Ohnnmeter Between Terminals ............ ... ... ....... No. 14 & No. 17
Conponents Checked ...................... Potentionmeter & Wring (2)
Specifications ................. Readi ng of |ess than 1000 ohnms wth

airflow sensor plate in rest position. If not,
check wires 14, 17 and 18 for open. If wres
are good, adjust or replace potentioneter.

Ohnnmeter Between Terminals ............ ... ... ... .... No. 17 & No. 18
Conponents Checked ...................... Potentionmeter & Wring (2)
Specifications ......... Readi ng of nore than 4000 ohnms with airflow

sensor plate lifted away fromrest position.
If not, check wires 14, 17, and 18 for open. If
wires are good, adjust or replace potentioneter.

Onnmeter Between Terminals ............ ... ... ... ..... No. 2 & No. 21
Conponents Checked ..................... Tenmperature Sensor & Wring
Specifications ........ Readi ng of 6k ohnms at 32gF (02C). Readi ng of

2. 5K ohns at 68gF (208C). Readi ng of 300 ohns at
176oF (802C). If readings are incorrect, check
ground line (wre 21) between intake manifold and
ECU. If wiring is good, tenperature sensor is

def ective and shoul d be repl aced.
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(1) - TESTING CONDI TIONS: Disconnect and ground high tension |ead

at ignition distributor end. Unplug ECU connector wth

ignition off. Set multineter to 20k ohm scal e. Prevent

ohnmmet er damage by checking ONLY termnals |isted.
(2) - Potentioneter termnals No. 1, 2 and 3 are connected

respectively to termnals No. 18, 17 and 14 on ECU connector.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

QUANTUM 5- CYLI NDER RESI STANCE CHECKS (1)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Ohnnmeter Between Terminals ............ ... ... .. ...... No. 2 & No. 22
Conponents Checked .......... .. .. . . . . .. . . i G ound Bridge
Specifications ................. Readi ng of zero ohns. If not, check

for open in bridge across termnals.

Ohnnmeter Between Terminals ............ ... ... .. ...... No. 2 & No. 15
Conponents Checked .......... .. .. . . . . .. . . i G ound Bridge
Specifications ................. Readi ng of zero ohns. If not, check

for open in bridge across term nals.

Ohnnmeter Between Terminals ........ ... .. ... ... .. ..... No. 7 & No. 8
Conponents Checked .......... ... . .. . . . . .. . 2 Sensor Wre
Specifications ............. Readi ng of infinity ohms. If not, check

for open circuit in O sensor | ead.
Ohnmeter Between Terminals ........ ... ... ... ... ...... No. 2 & No. 8
Conponents Checked .......... ... ... . .. . .. . ... 2 Sensor Wring
Specifications ........... Readi ng of zero ohns with G een Q2 sensor

| ead unpl ugged and grounded. If not, check
for open in circuit in Geen Q2 sensor | ead.

Ohnnmeter Between Terminals ............ ... ... ... .... No. 10 & No. 12
Conponents Checked ............. Differential Pressure Reg. & Wring
Specifications ........ Readi ng of 17.5-21.5 ohnms. If not, check for

open in circuit between regulator and ECU. If wring
is good, replace differential pressure regulator.

Ohnnmeter Between Terminals ............ ... ... ... .... No. 14 & No. 17
Conponents Checked .............. ... ... ...... Potentionmeter & Wring
Specifications ......... Readi ng bel ow 12 k/ohns with airfl ow sensor

plate in rest position and altitude sensor
unplugged. If not, check wiring to termnals
No. 14 and 17 for opens. If wiring i s good,
adjust or replace airflow sensor plate

pot enti onet er.

Ohnnmeter Between Terminals ............ ... ... ... .... No. 17 & No. 18
Conponents Checked .............. ... ... ...... Potentionmeter & Wring
Specifications ......... Readi ng above 35 k/Ohns with airflow sensor

plate in rest position and altitude sensor
unplugged. If not, check wiring to termnals
No. 14 and 17 for opens. If wiring i s good,
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adjust or replace airflow sensor plate
pot enti onet er.

Ohnnmeter Between Terminals ............ ... ... ... .... No. 18 & No. 14
Conponents Checked ........... ... . .. . . . . .. .. Al titude Sensor
Specifications .......... Readi ng of 21-26 k/ohns with potentioneter

unpl ugged. If not, check for open circuit in
wiring. If wiring is good, replace altitude

sensor.
Ohnmeter Between Terminals ............ ... ... ... .... No. 11 & No. 14
Conponents Checked ........... ... . .. . . . . .. .. Al titude Sensor
Specifications ....... Readi ng of 200-38, 000 ohns wi th potentioneter

unpl ugged. If not, check for open circuit in
wiring. If wiring is good, replace altitude

sensor.
Ohnnmeter Between Terminals ........ ... ... ... ........ No. 21 & No. 2
Conponents Checked ........... ... ... . ... ... .. . ... Tenper ature Sensor
Specifications ............... Readi ng of 2.5 k/ohnms at 68gF (20eC).

Resi st ance readi ng shoul d be higher at | ower
tenperatures and | ower at hi gher tenperatures.
If not, check for open circuit in wiring. If
wiring is good, replace tenperature sensor.

Ohnnmeter Between Terminals ............ ... ... ........ No. 1 & No. 5
Conponents Checked .............. ... ... ... ..... Full Throttle Sw tch
Specifications ............ Readi ng of zero ohns with switch in full

throttle position. Reading of infinity with full
throttle switch in closed position. If not, check
wiring for open circuit. If wiring i s good, adjust
or replace full throttle sw tch.

Onnmeter Between Terminals ............ ... ... ........ No. 1 & No. 13
Conponents Checked . ....... ... . .. . .. . Idle Switch
Specifications ............ Readi ng of zero ohns with switch in idle

position. Reading of infinity with switch in any
open throttle position. If not, check wiring for
open circuit. If wiring is good, adjust or replace
idle swtch.

(1) - TESTING CONDI TIONS: Disconnect and ground high tension |ead

at ignition distributor end. Unplug ECU connector wth

ignition off. Set multineter to 20-k/ohm scal e. Prevent

ohnmmet er damage by checking ONLY termnals |isted.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Fuel Punp Relay - 4-Cylinder Models

NOTE: No testing procedure was avail able from manufacturer for
5-cyl i nder Vol kswagen nodel s.
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1) Renove fuel punp relay fromrelay board. Turn ignition on
Using nultinmeter, neasure voltage at follow ng relay board sockets:
between term nal No. 2 and ground, between termnals No. 2 and 1 and
between termnals No. 4 and 1. Reading should be battery voltage or
slightly |ess.

2) If reading is low or zero, check wiring. Refer to
appropriate WRING DIAGRAM in this article to check circuits. Measure
vol tage between relay board sockets No. 5 and 1. Battery voltage
shoul d be present. If reading is correct, ground mddle wre of
ignition distributor connector.

3) Vol tage readi ng should drop for short tine. If reading
does drop, replace relay. Reading should be battery voltage or
slightly |ess.

4) If reading is low or zero, check wiring. Refer to
appropriate WRING DIAGRAM in this article to check circuits. Measure
vol tage between relay board sockets No. 5 and 1. Battery voltage
shoul d be present. If reading is correct, ground mddle wre of
ignition distributor connector.

5) Vol tage reading should drop for short tinme. If reading
does drop, replace fuel punp relay and check Hall sender. If reading
does not drop, check Hall ignition ECU

Cold Start Enrichnent

Connect test harness between differential pressure regul ator
and vehicle harness. See Fig. 7. Connect nultineter to test harness.
Di sconnect wiring fromcool ant tenperature sensor. Turn ignition on.
Differential pressure regulator current should be 80-110 mA. If not,

repl ace ECU

Wﬁfferenlial
' Pressure
/ Regulator

Multimeter —

(US 1119)
AR VP

- Harness
Fig. 7: Connecting Multinmeter to Differential Pressure Regul ator

Test Harness
(VW 1315 Af1}

[

-

Col d Accel eration Enrichment

1) Connect test harness between differential pressure
regul ator and vehicle harness. Connect nultineter to test harness.
Di sconnect wiring fromcool ant tenperature sensor. Renove intake air
boot .

2) Turn ignition on and lift sensor plate quickly to ful
open position. Differential pressure regulator current should increase
to nore than 110 mA, and drop back to 80-110 mA range. If not, check
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potentioneter and wiring to ECU. |If potentioneter and wiring are good,
repl ace ECU.

After Start Enrichnent

1) Connect test harness between differential pressure
regul ator and vehicle harness. Connect nultineter to test harness.

Di sconnect wiring fromcool ant tenperature sensor. G ound high tension
lead (termnal No. 4) fromignition distributor.

2) Crank starter for 3 seconds. Return key to "ON' position.
Differential pressure regulator current reading should increase to
nore than 120 mA for 20-50 seconds, and return to 80-110 mA range.

3) If not, check starter signal to term nal No. 24 of ECU
connector. Check signal fromrelay board to starter notor (term nal
No. 15a on starter). On 5-cylinder nodels, check voltage between ECU
termnals No. 2 and 21. See VOLTAGE CHECKS and RESI STANCE CHECKS
CHARTS in this article for appropriate testing procedure. If all
wiring is okay, replace ECU.

Starting Enrichnment - 5-Cylinder Models

1) Connect test harness between differential pressure
regul ator and vehicle harness. Connect nultineter to test harness.

Di sconnect wiring fromcool ant tenperature sensor. Plug junper end of
Test Resistor (VW1490) into harness connector of tenperature sensor.
Activate starter for 3 seconds.

2) Current reading should be nore than 70 mA for first 1.5
seconds of starter operation. If not, check for open circuit between
termnal No. 24 on ECU connector and termi nal No. 15a on starter. If
starter circuit is okay, check between termnals No. 2 and 21 on ECU
connector. If wiring is okay, replace ECU

Full Throttle Enrichment

1) Connect test harness between differential pressure
regul ator and vehicle harness. Connect nultineter to test harness.

Di sconnect wiring fromcool ant tenperature sensor. Plug junper end of
test resistor into harness connector of tenperature sensor. Unplug
oxygen sensor. Turn ignition on.

2) Activate full throttle switch. Current reading should
increase 3 mA when switch is activated. |If not, check full throttle
switch. See ADJUSTMENTS in this article.

3) If switch is functioning and adjusted correctly, check for
open circuit between termnals No. 5 and 2 on ECU connector and
termnals on full throttle switch. If wiring is good, replace ECU.

Decel erati on Fuel Shut-Of Check

1) Engine oil tenperature nust be at m ni mum of 120gF (50¢C).
Reconnect wiring to tenperature sensor. Start engine and run it at
2000 RPM briefly. Release throttle.

2) Differential pressure regulator current readi ng should
briefly be negative (-30 to -60 mA) and return to positive when engi ne
reaches approxi mately 1300 RPM If not, check for open idle switch
signal at ECU connector terminals No. 2 and 13. If switch is good,
repl ace ECU.
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Al titude Sensor

1) Di sconnect distributor high tension [ead fromdistributor
and connect to ground. Renove gl ove conpartnent and di sconnect main
connector from MCU. Di sconnect connector term nal from potentioneter.

2) Measure resistance between connector pins No. 14 and 18 of
the main connector. Resistance should be 2.1-2.6K ohns.

3) Measure resistance between connector pins No. 11 and 14.
Resi st ance shoul d be 200- 3. 6K ohns.

4) |If resistance is not to specification check wring
continuity. If wires have continuity replace altitude sensor.

Idle Speed Stabilizer Valve

1) Connect Tester (VW 1367) using Cable Adapter (US 1112).
Connect ohnmeter between terminal No. 1 of test connector and term na
No. 15 of mmin ECU connector. Wth stabilizer valve disconnected there
shoul d be continuity between these term nals.

2) Connect ohmmeter to terminal No. 2 of the test connection
and terminal No. 3 of the central connector. Wth stabilizer valve
di sconnected there should be continuity between these term nals. Check
and repair any open circuits using wiring diagrans for reference.

3) Wth stabilizer valve di sconnected, connect voltneter
between termnal No. 2 of the idle stabilizer valve connector and
ground. Wth ignition on, battery voltage shoul d be present. See
Fig. 8.

4) Wth ignition off, check for continuity between term na
No. 3 of the of the idle stabilizer valve connector and term nal No. 3
of the main ECU connector. Check for continuity between stabilizer
connector terminal No. 1 and ECU connector No. 4.

5) Correct any open circuits and reconnect idle stabilizer
val ve connector. Connect ohmmeter between terminals No. 3 and 4 of the
mai n ECU connector. Resistance specification is 24-30 ohns. Repl ace
idle stabilizer valve if not within specification.

Fig. 8 Termnal Pins Idle Stabilizer Valve Connector |ID

Oxygen Sensor

1) Before testing oxygen sensor, ensure the follow ng
conditions are nmet: engine oil tenperature is at 176gF (80sC) m ni num
radi ator fan nust cycle at |east once, pressure gauges NOI connect ed,
exhaust system free of |eaks, oxygen sensor control working correctly,
oxygen sensor heating el enent functional, all electrical units turned
off (radiator fan and A/C nust be off during test), and engi ne speed
at 3000 RPM for 2 m nutes.
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2) Connect test harness between differential pressure
regul ator and vehicle harness. Connect nmultineter to test harness. Run
engine at idle. After 2 mnutes running time, oxygen sensor will be
oper ati onal .

3) Check current reading at 3000 RPM If reading fluctuates,
oxygen sensor is good. If reading does not fluctuate at 3000 RPM
repl ace oxygen sensor.

I dl e Speed Boost Val ves

1) To test boost valve No. |, engine oil tenperature nust be
at 176egF (80gC) mnimum |f equi pped, A/ C system nust be off. Run
engine at idle speed. Turn on all electrical units except A/ C system
Turn in idle speed adjusting screwto lower idle. At 750 RPM boost
valve No. | should open and idle speed will increase.

2) Pinch shut outlet air hose after "T" connector. Engine
speed shoul d drop. Leaving air hose pinched shut, raise engine idle
speed to 870-930 RPM Open air hose. Idle speed should increase. \Wen

1050 RPM i s reached, boost valve No. | should cl ose and engi ne speed
shoul d drop to 870-930 RPM
3) To check boost valve No. Il (A/C equi pped only), ensure

A/Cis off. Run engine at idle speed and pinch outlet air hose shut.
Engi ne speed should not change. When A/Cis switched on with air hose
pi nched shut, idle speed should drop.

I dle Speed Stabilization System

1) Engine oil tenperature nust be at 176gF (80gC) m ni mum
Ignition timng point is 4-8 degrees BTDC. A/ C nust be off. Connect
Dwel I Meter (VW 1367) using Adapter Cable (US 1112). Set "% button on
dwel | meter and check duty cycle.

2) Readi ng shoul d be 26-30% wi th oxygen sensor connect ed.

I dl e speed should be 800-900 RPM If not, adjust duty cycle.

3) If reading shows 33%or 40% ensure A/Cis switched off.
If A/Cis off, check idle throttle switch function. Check for open
circuit between idle switch and ECU connector.

4) |If reading is fluctuating between 20-25% check for open
circuit in RPMsignal fromignition ECU. If reading is steady 25% and
idle speed is high. Check for air leaks in throttle body. If no | eaks
are found, check for open circuit between ECU and idle stabilizer
control valve. If circuit is correct, replace idle stabilization
val ve.

5) Turn A/C on. Idle speed should increase by 100 RPM |If
not, check for open circuit between A/C switch on dash and term nals
No. 6 and 16 on ECU connector. Check for RPMincrease of 100 RPM when
A/ C conpressor cycles off.

6) If idle speed goes over 1000 RPM when A/ C conpressor
switches off, check conpressor signal wire to ECU. Wre should go to
ECU connector termnal No. 19. Ensure it is connected to the correct
termnal and not term nal No. 16. Check wiring diagram and correct.

Knock Sensor
1) Wth ignition off, disconnect knock sensor from control
unit. Measure resistance between termnals No. 13 and 14. Type |
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sensor shoul d have 300K ohns resistance. A Type Il sensor should
nmeasure infinity. Reconnect sensor to control unit.

2) Connect LED Test Light (US 1115) to single |ead (Brown)
connector and to battery (+) voltage. LED nust |ight.

CAUTI ON: Do not use a standard test light to test knock sensor.
Hi gher voltage type |light may damage control unit.

3) Wth engine running, LED should go out (may gl ow
slightly). Increase engine RPMone tine to 3000 RPM |f LED lights
agai n connect a junper wire between outside term nals of knock sensor
connector and nonentarily (3 seconds) ground (-) center term nal.

4) The LED light will blink on and off in a pattern. Blinking
twice at intervals indicates a fault in the knock sensor (sensor
defective, wiring, nmounting torque) or defective control unit.

5) If the LED light blinks three times in intervals it
indicates a break in the vacuum hose to the control unit or the
control unit vacuum sensor is defective.

Knock Sensor Control Unit

1) Ensure ignition coil and TCl unit are okay. Renove
connector from knock sensor and turn ignition on. Check for battery
vol t age between connector pins No. 3 and 5.

2) Measure battery vol tage between termnals No. 6 and 3.
OQpen throttle val ve, voltage should drop to zero volts. |If voltage
does not drop to zero check throttle idle swtch

3) Measure voltage between termnals No. 8 and 3 while
opening throttle. Battery voltage should be present at full throttle.
If battery voltage is not present check full throttle swtch

4) Renove harness connector from TCl (Hall sender) at
distributor. Turn ignition on and neasure vol tage between outer
term nal s of connector. Voltage should be 5 volts mninum Turn
ignition off.

5) Wth ignition on, check voltage between termnals No. 1
(-) and 15 (+) of ignition coil. Touch center term nal of connector
fromTCl to ground. Voltage should increase briefly to 2 volts
mnimum If it does not, replace knock sensor control unit.

Throttle Val ve Swi tch

See ADJUSTMENTS in this article for checking and adjusting
procedure for idle and full throttle val ve sw tches.
NOTE: Cl S-E fuel injection maintains constant fuel pressure

t hr oughout system Relieve pressure before opening system

DO NOT allow fuel to | eak on engine or electrical parts. DO
NOT al | ow any open flame near fuel system being serviced.

REMOVAL & INSTALLATION
FUEL DISTRIBUTOR

Renoval
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1) Di sconnect battery and renove air cleaner. D sconnect all
fuel and injector lines fromfuel distributor. Plug fuel supply and
return lines. Catch any fuel spillage with rag.

2) Disconnect wiring fromdifferential pressure regul ator.
Renove screws hol ding fuel distributor to airflow sensor housing.
Renmove fuel distributor by turning back and forth while lifting up.

Install ation

1) Lightly lubricate new sealing "O' ring and nmount on fuel
distributor. Install fuel distributor. Ensure "O' ring is not danaged
or air leaks will result. Connect all fuel |lines except those to fuel
injectors. Check sensor plate adjusting |lever and fuel distributor
control piston for snooth operation.

2) Renove fuel punp relay and bridge fuel punp circuit. Use
Junmper Switch (US 4480/3) in place of fuel punp relay. Wen pressure
has built up, turn off fuel punp. Mwve sensor plate fromrest position
to end of travel.

3) Uniformresistance should be felt during entire novenent.
No resistance should be felt on quick return to rest position. Connect
injector lines. Install fuel punp relay. Start engine and check
conpl ete fuel systemfor |eaks.

FUEL INJECTORS

Renoval

Renove injectors frominserts in head with fuel |ines
attached. Using 13 nm hex head socket, renpve inserts from head. Use 2
w enches to renove injectors fromlines.

Install ation

To install, reverse renoval procedures. Use 2 wenches when
tightening injector lines to injectors. Al ways use new "O' rings and
lubricate themto ease installation. On Vol kswagen nodels with 2-piece
inserts, replace insert sealing washer (against head) and use sealing
conpound on upper insert threaded portion.

THROTTLE VALVE HOUSING (TVH)

Renoval

1) Di sconnect accelerator cable fromlinkage. D sconnect
return spring on throttle val ve housing. On vehicles with cruise
control, renove connecting rod on throttle val ve housing. Pull off
vacuum hoses for ignition advance and fuel evaporation system purge
line. Renove nuts holding throttle val ve housing to airflow sensor
housi ng.

2) Disconnect throttle valve switch. Renove 2 nuts hol ding
throttle valve housing to netallic front vibration nounts. Di sconnect
fuel return hose from di aphragm pressure regulator. Lift sensor
housi ng upward and renove throttle val ve housi ng. Renove gasket
bet ween i ntake manifold and throttle val ve housing.

Install ati on
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To install, reverse renoval procedure. Use new gasket. Adjust
accel erator |inkage and idle speed.

AIRFLOW SENSOR PLATE

Renoval

Renove air filter and unscrew stop bracket. Heat fastening
bolt for airflow sensor plate with hot air blower to | oosen | ocking
conpound. Renove bolt carefully to ensure threads are not damaged. Use
a6 mtap to clean out threads for airflow sensor plate fastening
bol t.

Install ation

Insert airflow sensor plate (identified by 5 punch marks) in
upward direction. Lightly tighten self-locking screw. Check that
sensor plate is centered and rest position is correct. See ADJUSTMENTS
inthis article. To conplete installation, reverse renoval procedure.

AIRFLOW SENSOR POTENTIOMETER

Renoval & Installation

Renove di aphragm pressure regul ator. Renove insul ating
conpound to uncover screws hol ding potentioneter to housing. Renove
potentioneter. Do not touch or damage slide contact and conductor. To
install, reverse renoval procedure. Adjust potentioneter. See
ADJUSTMENTS in this article.

KNOCK SENSOR

Renoval & Installation

1) The knock sensor is attached at the front of the engine
bl ock. There are 2 types of sensors. The Type | sensor has its cable
connection nol ded off center fromthe side of the sensor. No washers
are used on fastening bolt. Tighten to 7-9 ft. Ibs. (10-12 N nm.

2) The Type Il sensor has its connector cable nolding
centered on the side of the connector. It is tight end to 11-18 ft.
[ bs. (15-25 N.m) wi thout washers.

ADJUSTMENTS
AIRFLOW SENSOR PLATE

1) Check basic adjustnent of sensor plate |lever. Wth fuel
di stributor renoved fromairflow sensor housing, neasure distance
between roller on sensor plate |ever and contact points of fuel
di stributor on top of airflow sensor housing.

NOTE: Al ways check sensor plate |ever adjustrment if fuel
di stributor or airflow sensor has been repl aced.

2) Use a depth gauge or vernier caliper for measuring
di stance. See Fig. 9. Distance should be .74-.75" (18.9-19.1 nm. If
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di stance is out of specified range, correct it wth adjustnent of
m xture screw.

Airflow
Sensor
Housing

— Mixture Adjustment
Wrench {3 mm}

Sensor Plate
Lever Raller

Fig. 9: Adjusting Sensor Plate Lever

Centering Sensor Plate & Lever
1) Check sensor plate for centered position in airflow sensor

housing . If plate binds on housing or is off-center, renmove 6 nmm bolt
hol ding plate to |l ever. Coat bolt with | ocking conmpound and install
finger tight.

2) Use Centering Gauge (US 1109) or .004" (.10 mm feeler
gauges to set plate equidistant fromsensor housing. |If plate cannot
be centered, renove airfl ow sensor housing to center sensor |ever.

3) Turn housi ng upsi de-down and renove bolt clanping
counterwei ght to sensor |lever. Coat bolt with | ocking conmpound and
install finger tight. Center sensor plate lever in housing and tighten
clamping bolt. Conplete centering of plate.

Sensor Pl ate Rest Position

Upper edge of sensor plate nmust be bel ow | ower edge of sensor
cone .070-.080" (1.80-2.10 mm). See Fig. 10. If rest position is
incorrect, raise sensor plate. Open or close wire clip to change
position of sensor plate. DO NOT bend | eaf spring.

Lower Edge Of
Sensor Cone

Upper Edge Of
Sensor Plate

Fig. 10: Sensor Plate Rest Position

Sensor Pl ate Free Pl ay
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1) Free play is between control piston and adjusting |ever.
Differential pressure regulator nust have 4-16 mA current. Position of
sensor plate |ever nust be correct. Measure free play on side of
sensor cone closest to fuel distributor. See Fig. 11.

Fuei Distributor ﬁ

Measure
Here

Free Piay mge

Airflow

' Sensor
Plate C_ontrol
Adjusting Piston

Lever

Fig. 11: Sensor Plate Free Play

2) Crank starter notor or use Junper Switch (US 4480/3) for
10 seconds to develop fuel pressure. Lift sensor plate slightly until
resistance is felt. Mninmumclearance is any noticeable free play.
Maxi mum cl earance is .078" (2 nm) up to sensor cone.

3) If free play clearance is incorrect, renove fuel
di stributor. Check basic adjustnent of sensor plate |lever. Install
fuel distributor and repeat free play clearance check. If still
incorrect, adjust sensor plate clearance with control piston stop
SCrew.

Sensor Pl ate C earance Adj ustnent
1) Renove fuel distributor fromairflow sensor housing. Turn
di stributor upside-down to access stop screw for control piston. This

will adjust free play travel range of sensor plate |ever.

2) Turning screw cl ockwi se will increase clearance by keeping
control piston higher in fuel distributor during operation. Turning
screw countercl ockwi se will decrease clearance by allow ng control

piston to extend further out of fuel distributor during operation.

3) Adjusting stop screw 1/4 turn (90 degrees) will mnake .05"
(1.3 mm difference at sensor plate. lIdle speed and CO (current
readi ng) nmust be checked.

AIRFLOW SENSOR POTENTIOMETER

1) Check sensor plate rest position and adjust if necessary.
Edge of plate closest to fuel distributor nust be .069-.079" (1.75-2.
05 mm bel ow | ower edge of sensor housing venturi cone. D sconnect
wiring frompotenti oneter. Connect Test Harness (VW 1501) to
potentioneter, |eaving vehicle harness plug di sconnect ed.

2) Using Digital Multineter (US 1119), neasure resistance of
potentioneter at termnals of test harness. Harness termnal No. 1
corresponds to potentioneter term nal No. 18; termnal No. 2
corresponds to potentioneter termnal No. 17; termnal No. 3
corresponds to potentioneter term nal No. 14.
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3) Readi ng shoul d be greater than 4000 ohnms with neter
bet ween harness termnals No. 1 and 2. Reading should be | ess than
1000 ohnms with neter between termnals No. 2 and 3. Reading should
i ncrease evenly up to 4000 ohns as sensor plate is lifted smoothly. If
readi ngs are not correct, replace potentioneter.

4) Using Sensor Plate Adjustable Holder (VW1348/1), lift
sensor plate to | ower edge (fuel distributor side) of airflow sensor
housing. Install potentioneter. Partially tighten screws so that
adjustment is possible. Connect nultineter between test harness
terminal No. 2 and ground.

5) Set multinmeter on 20 DCV scale and turn on ignition.
Readi ng should be .2-.3 volts. If not, nove potentioneter unti
reading is correct. Tighten nmounting screws. To check adjustnent, lift
sensor plate to stop. Reading should be 7 volts. If correct, secure
nmounting screws with Loctite.

THROTTLE VALVE HOUSING
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 Switch - Vol kswagen GLI/ GTl

1) Connect Test Harness (VW 1501) between vehicl e harness and
throttle switch lead. Turn ignition on. Connect voltneter between
terminal No. 1 of test harness and ground. |If battery voltage is NOT
present, check voltage supply between termi nal No. 2 of test harness
and ground.

Feeler
Gauge Test Harness

(VW 1501)

//f i Measure Voitage
1 Supply Here
N N
\ Xy

2 3

Measure Here

03-.04°

(7-1 0 mm}
Fig. 12: Checking Throttle Idle Switch Adjustnent

2) If battery voltage is NOTI present, check and repair
wiring. See VOLKSWAGEN GLI or GIl CIS-E WRING DI AGRAM for wiring
color and term nal nunbers. Recheck voltage between term nal No. 1 and
ground if wiring is repaired. If battery voltage is present, open and
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slowy close throttle val ve.

3) Check switch-on point of idle switch, using feeler gauge
between throttle |lever and idle stop. Switch-on point gap should be .
006-.002" (.15-.05 nmm) before idle stop. If switch-on point is
incorrect, loosen and adjust idle switch position. Idle switch is on
underside of throttle val ve housing, opposite idle stop.

Idle Switch - (Except Fox)

1) To check and adjust idle switch, |oosen upper left bolt on
throttle val ve housing. Attach Protractor Pointer (3084) under bolt.
Attach Protractor (3084) on primary throttle valve shaft, renoving
shaft nut if necessary. See Fig. 13.

Pointer {30B4)\

Y
Protractor (3084} -
Primary Throttle

\ \\ Valve Shaft

Fig. 13: C‘neckl ng Throttle Valve Idl'e Swtch Adj ust ment

2) Disconnect wiring to switch. Connect ohmeter between
termnals of switch. Set protractor so pointer is on "0" degrees. Open
throttle to 20 degrees and close it slowy. Switch nust have
continuity fromone degree to 2.5 degrees when openi ng.

3) If reading is incorrect, renove throttle val ve housi ng.
Loosen idle switch mounting screws and adjust switch position. See
Fig. 14. Switch nust close (continuity) before throttle control
reaches idle stop position.

Throttle Valve Housing

Adjust Idle Switch Here

Fig. 14: Idle Switch Adjustnent

Full Throttle Sw tch
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1) Attach protractor pointer to upper left bolt on throttle
val ve housing. Attach protractor to secondary throttle valve shaft.
Renove shaft nut if necessary. Disconnect throttle switch wring.
Connect ohmmeter between switch terminals. See Fig. 15.

2) Set secondary throttle plate in full open position and
nove protractor until pointer is on "0" degrees. Al ow secondary
throttle valve to cl ose about 30 degrees and reopen to full throttle
posi tion.

3) Chmeter nust read zero ohns at 8-12 degrees before full
throttle. Loosen nounting screws and adjust switch. Readi ng nmust be
zero ohnms (continuity) at full throttle position.

Measure Voltage

Measure
Switeh-On
Here

Swaitch _ 7,\" o
Fig. 15: Adjusting Full Throttle Switch

System Pressure

1) Check and note existing pressure. Renobve pressure
regul ati ng valve fromfuel distributor. See Fig. 16.

2) Adjust pressure by changing shins in shimstack. Add shins
to rai se system pressure. Renove shins to | ower system pressure.

3) A shimchange of .020" (.5 mm w |l change system pressure
approximately 4.2 psi. (.3 kg/cny). Ensure any replacenent shins are
identical in dianmeter to existing shins.

WIRING DIAGRAMS

Full Throttle Switch

Secondary Throttle
Valve Shaft

]
Painter (3084
/%

Fig. 16: Adjusting System Pressure
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