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Motronic for 20V Engine and V8 Engine

The Motronks engine management systam is known fram the 200 éngire (lurbocharged) and VE engine (3.6 Hr )
and is described i Sall Sludy Programmes 117 and 105

The modifications on engings in 1892 modals have also rasulted in funfer dovelopaent af Moo nes
The maet important changes for both engine management systems are descnibed in this Self Sudy Programme.,
Imporiant:

The Metronic modifications for the V8 engine with 4.2 lire displacemeni arg alzo applicable o the VB enging with
3.6 ilra displacemant as from 1992 modals an
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Engine Survey

20V Engine — AAN

Technical Data

Typa:
Dsplacsmant:
Power:

Raled speed.

Bore dig.;

Stroke:
Comprassian rafio:
Chame pressurne
Fugal and ignition systems:
Emizsion control:
Petrol grada:
Engins fode:

5-cyl., in:line, lurbochanged angine with 4 valvas per cyl
2226 o’

165 KW (230 HF)

2900 rpm

B1.0 mm

BE.4 mim

e |

Max. 1.15 bar

Molronic M 2,32

Lambda comnol with 2 catalyic converlgrs
Unizaded premaam with RON 35/88

AAN



Performance Diagram

Torque Incroeass

soc 140 The maxirm argue of 350 Nm s already
| available al an enging speed of 1950 rpm
4s - /1’-\ 182 The torque curve shows that the engine has
enormous Iractive power throughout the onlire
A qas spead range.
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SEP 14303 applicaide lor 85500 BON patral with cakdytic converter

Mechanical Engine Innovations

# Mew infake manifold

»  New pressure regulator on fuel distribution pipe

« Grealer difference in préssure (4 bar) between imake manifold pressure and fuel pressura
# Adapted fuel igeciors in 4-hole ejectcn design

» Modified crankcase ventilation

* Modified oll sump with new oil splash plate and changed oil intake

»  Two part Mywheel with adapted vibration dampsr

* Modified cooling system due 1o omission of additional cooler



Engine Survey

V8 Engine — ABH

Technical Data

Type:
Dsplacement:
Power:

Ratad spaad!

Baora dia.;

Siroke

Compression ratio;

Fual and ignition syslems:
Emission contnl:

Pelrol grade:

Engina code:

S5P 14304

d cyl-rﬂeﬁ' V-engine with 4 valves per Gylindar

417 cm

208 kW (280 HP)

S804 mpm

B4.5 mm

3.0 mm

10.8:1

Modronic M 2.4.1

Lambda conlrel with 2 calalylic converlars

Unleaded premasm wilh RON 85488

ABH

pzie; The V& engine with 3.6 Hr. desplacemeant & frpm
1091 on has ihe same enging code PT as previously




Performance Diagram

00 20 Torgue Increase
720 f"*‘u. e The torgue has been increased from 350 Nm 1o
N 400 Nm,
/ The engine developes its maximum fargue at a
0 7/ L epeed al 4000 pm.
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/ 5 Power Oulput InCrease
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Mechanical Engine Innovations

-

Grealer distance between cylinders (30.0 mm) without changing kengih of engine block

Larger displacement by increasing stroke to 83.0 mm (+ 6.8 mm) and bore dia. to 845 mm (+ 3.5 mm)
Moditied crankehatt with new bearing locations

Pistons adapted to siroke and modified combustion chamber shape

Moditied camshall with adapled timing

Moditiad throtle valve assambly

Insislated axhausl manitolds with flal gaskals

Mew single-pipe cooler with improved cooling power



The Motronic engine managemant system combines {he ignition system and fuel Injection system and controls
baih elecironically,
I thés manner il is possible to optimize ignition timing and the fuel injection rate mutually,

The brain of Motronsc & an elsetronic control unlt (J 220) with a digtally working micro-computar. A great number

of three-dimensional maps are stored there in a memory, with which all subfunctions are adapled to the pertinent
operafing condition of ihe engine,

Advantages of Motronic:

. Optimal econamy duse 1o low Tugl consumption by adapiation to all operating condiions.,

*  Ecologically harmless due to emission control with aptimal adaptation of injection rate and ignition timing
in conjunction with catalytic converter engineering.

- Maximum ride comfort due fo perfected control techniques and small space requiremant,

= No maintenance and easy servicing due to cplimal dizgnosing,

Contml unit J 220

S5P 14306




Innovations on Motronic Engine Management System

e e

. One ignition codl, which |5 activated by two final output slages, for each cylinder.

. Adaptive charge prassurs comdrol {CPC) with higher nominal charge pressure.
. Engine adapted for 88 RON petrol and adaptive knock control as for Audi V& engine.
. Criving ranga and shift poind signal with automatic gearto.

. Bidirectional {in + cut) A/C compressor condrod and utilization of road speed signal for idling speed
stabilization (IS5).

. Twa adaptation ranges for l[ambda conired in faull mamory.
" Consumption signal adapted for signal-receiving control unils (e.g. J 217, aulomatic gearbox|.

. LHilization of signal from throdtle valve potertiomeater as substiiute function for air volume malar and idling
gpoad switch,

. IHifizaticn of signal from altitude sender for altilude-dependent start contral.

" Signal from throttle valve potentiometer adapted for signal-receiving control units (e.g. J 217, automatic
gearbox).

= Dmission of elecironic ihermaswich F TE as signal for Motromic.
" Improved solf-diagnosis 1or Molronic,

T News

. Use of thredila valva polentameter instead of full load switch.
- Separate conneclion pins on confrol unit {J 220) permit separate diagnosis of all fuel injaclors.

. Exhaust gas recirculalion (EGH) with activation by pulsad valva and maniloring by EGR temperalure
sansor kar LS version,

. UHilization of signal from throllle valve potentiometer as substitute function for air wolume matar and idling
spead switch,

" Signal from throttis valve potentiometer adapted lor signal-recelving control units {e.g. J 217, automatic
gearbax).

. Bidirectional {in + oul} A'C compressor condrad and utilization of read speed signal for iding spead
stabilization (IS5).

. Driving range signal with automalic gearbox.
- Iimproved self-diagnosis for Molronic,



Sensors (Information Senders)

S5P 143407

Aliuda sender F5

Additanal signais

10




Actuators (Drives)

Subsystems

sequential Fusl Injection

Basic adaptaton via map
Start control

Post-slart anrichment
Accalaration ennchment
Crwarmuin cut-out

Engine spaed governor
Lambda control with adaptation

Ignition

Basic adapiation via map

Cwall angle contral

Warm-up correction

Slart conirol

Initial shift polnt control (automatic gearox)
Digital dling stabilization [DIS)

«  Cylinder-saleclive knock condrol with adaptation

i ) stabifization (1SS! with adaptat
= Map conrelled
Stan control

« Inifial climate comtrol
= Initial driving range coninol (automatic geamox)

Charge prassure control with adaplation

+  Map contrelied

Tank vent system

+  Map controlled
= Ovamun cul-oul



Many components of Motronic are instalied on 20 engines al new locations.




The new companent locations are shown in the following views of the engine companment.

Electrovic thermoswich FTa
Nof a Mofronic compomsnt!

Enging spaed sender
G2

O pressure swilch F1

13



Fuel System

The fuel distribufion pipe is located under a plastic cover between the new infaka manitold and the cylinder haad.
Tha 4-hole sjection designed fuel injeciors are secured direct 1o the fuel distrbution pipe and eject petrol directly
i front of The inlet vale,

Tha new pressura regulalor s located al the rear end of the fuel distribution pipe. The fuel disirbulion pipe does
not have 10 be removed for removal and installation of the prassure regulalor via ihe retaining clamg.

Fuel pressura has been increased. The pressure requialor malniaing a consiant diference in pressure (4 bar}
betweaen infake manifold pressure and fuel pressurs,
Intake manifold pressure |s taken at the intake pipe.

Fiaal disirliunon ppe

/

/ asf 143770

T4



Fuel Injectors N 30, 31, 32, 33, 83

Powar is suppliad 1o fuel injectors via a thermo
luse (S 72).

A separale oulpul slage is provided for each fuel
injgctor for sequantial activation of the injectors.

Sefl-diagnosis recognizes faulls in the circuit of
luel Injeciors. # makes a difference between 1he
types of faull "break/shod to eanh” and "short 1o
positiva”,

The concarned cutput stage is swilched ofl if a
fault is recognized. Lambda and klling speed
slabilization adapiation are inferrupted.

Electric Circubt:

1 I 1 1 1
36 L1 bl = 18
55F 14342

36 = Injeclion signal, cyl. no. 1 (oul}
17 = Injaction signal, cyl. no. 2 {out)
34 = Injection signal, cyl. no. 3 {oul)
35 = Injection signal, eyl. no. 4 jout)
16 = Injection signal, cyl. no. 5 {out]

15



Ignition System

Thi 20V engine = wilh direct high lension ignition (no distributar],

With this ignition system each of the five cylinders has s own ignition coil, which is located directly above a
epark plug. This arrangement guaraniees especially high power ignition sparks, They are necessary fo salely
ignite he fualiair mixiure even in case of "overbaos!” (upper most control range of the charge preesure map).

Ignition coils M, N 128, N 158, N 163 and N 164 are secured in @ guard which s mounted on the cylinder head:
cover by four screws.

Hote:
The guard is additionally connecied with the cylinder head cover via an eanh wire, In order 1o guaranise perect
earh connection lor the secondary winding.
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Final Output Stages N 122 and N 127 Pl SARe S AT

Final patput stage N 122

Tha final oulpul slages are secured on the splash
wall in the engeng companment.

Final output stage N 122 contrals tha igndion coll
for cylimders 1, 2 and 3, whila imal oulpul stage
M 127 is for the ignilion codl of cylinders 4 and 5.

s
T
e

Electric Cincult:
SEP 14314

1 = Ignition signal for cyl. no. 1 {oul)

2 = Ignition signal for cyl. no. 2 {oul)

23 = Ignition signal for eyl no. 3 {out)

20 = Ignition gignal for cyl. no. 4 {oul)

21 = Ignition skgnal for cyl. no. § {oul)

I
|

|

Fod
(IR

4

;_,..Eam'w-.l.re

LS5P 145/15
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Turbocharging with Charge Pressure Control

The 20% engine is equipped with a urocharger and electronic charge pressure confrol. Charge prassure control
makes il possible 1o keep the charge prassura al a programmead value throughoud the entire speed rangsa.

The nominal charge pressura value stored in the charge pressure map depends on the threflle vale’s angla o
opening and spead.

Tha nominal charge pressure was increased from the former value of 0.62 bar 1o 1.16 bar. In this manner enging
torgue is increased from 308 Nm to 350 Mm at the samea speead,

Fasl charge pressure rise i programmed in the lower speed range, the so-called "overboost”, in erder to have
especially good accelaration,

Charge pressure control is adaptive, It learns the optimal duty cycle for activaton of he pulsed chargs pressure

conirol vakee via the characterisiic of charge pressure risg. In this manner optimal pressure rise i guaranieed
under all ambient and engine condiions.

/
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TN —— S5P 143/16
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Pulsed CPC Valve N 75

The pulsed CPC valve regulales the charge pres-
sure 1o @ programmed absolute pressure in ac-
cordance with the charge pressure map.

Conlral prassura, with which the iower chamber

vation (duty cycle 5 to 55 %).
Sell-diagness:

= Electrical Fault

Seli-diagnosis recognizes fauls in the circuit of
M 75. I makes a ditference between the typas of
fault "breakishaort 1o earh” and “short to positiva”.

= Mechanical Fault

Sell-diagnosts recognizes when maximum charge
pressure is exceeded.

Charge pressure confrol is then switched off. Tha
overrun cut-out is aclivated in case of extremsly
high charge pressura,

Impartant:

Extreme signal peaks from [he air volume meler
caused by electrical and mechanical faults can
alzo lead to the same fault display and therélore
10 ovesTun cul-aut.

Electric Circult:

33 = Earth activation of charge pressurg control (out}




Tank Ventilation System

The tank ventilation System pravems fuel vapours produced in the fusl tank from escaping into the atmosphara.
Fuel vapours are collacted in the aclivated charcoal filter and fed from there to the engine for combustion.

. The activated charcoal filter solenoid valve I, N 80 Is mounted on the intake manifold.
Fusel vapours comeng from the aclhvated charcoal filter are drawn via the solencid vakve into the crankcase

brealher pipe and from there inlo the intake manifold.
. Tha activated charcoal fitter i mounted on the A-pilkar under the right-hand wing.

S5P 143/18




Solenoid Valve | for Activated Charcoal Filter N BO

The pulzed earh activation of N 80 regulales The
discharging of the activated charcoal filter inlo
i intakea manifold when the engine is oparated.
M 80 is opened when without currant.

The solenoid valve works as soon as lambda
control is activated.

After stopping the angine the sodenoid valve is
kept closed for several seconds so the "afier-
running” of the engire is prevenled under all
operaling conditions,

Powar reguired for this purpose is supplied via
the halding relay in the control unit.

Self-diagnosis recognizes faulls in the circuit of
N 80. It makas a differance between the types of
fault “breakrshart 1o earh® and "shor 1o positive”
Adaptation of idiing speed slabilizatlon is stopped
when a faulf is recognized,

However, veniilation takes place via a spring
loaded non-return vahve in M 80 in case of 8
break in e circull when the engeng & idling
{strong vacuumy],

Electrie Clreubt:

& = Earth activation of tank vanifiation [out)

F3



Air Supply for Idling Speed Stabilization (I55)

The 20V engine works with idling speed stabilization.
Ilpl'ﬂﬂﬁd nis idling speed fluctuations and permits a constant, low and therefora fued consumplion saving idiing
speed.

The idiing speed stabilization valve & located nest 1o the throttie valve assembly.

Motronic aclivates the 1SS valve fo regulate the size of Ihe cross ssclion opening and theretore the velume of alr
required for idli

This idling air vol is branched ofl of 1he throttle vaive and fed in &l the rear and of the intake man@old (by-
pass o throtile valve).

S5F 143722

22



ldling Speed Stabilization Valve N 71 (ISS Valve)

Pulsad earih aclivation (duty cycle 25 1o 85 )
of the 155 valve regulates the idiing speed to the
nominal valug under all temperahure and load
conditions. Tha 155 valve s also responsitie for
the control of air for starting and coasting {over-
rung.

Sall-diagnosis recognizes Taulls in the circui of
M 71, It makes a difference batwaen the types of
fault "Dreaksshor to earth” and "shor 1o positive®.
The final output stage is swilched off when &
fault is recognizad. The emergency oparation
cross section size opening of the 155 valve
permits shghtly higher kdiing speed.

Adapiation of idEng speed stabllizatlon will be
stopped; ovanmun cut-oul is activaled whan the

idling switch recognizes an idiing speed abova
1500 rpm.

Elacirle Circuft;

4 = Earth activalion of IS5 (oul]

+
S5
128

e

1

5P 143424
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Crankcase ventilation is not operated electrically, but instead mechanically.
I is not a subsystenm of Matronic.

In gpite of this crankcase ventilation does exercise influence on the engine management sysiem, e.g. by way of
lambda contral.

Consequently crankcase ventilation is described in this brochure.

Crankcase ventilation is & closed system. Ol vapours and unbimt hydrocarbons cannol escape imo 1he almos-
phere,

Crankcase Ventilation with Closed Throttle Valve (High Intake Manifold Vacuum - ldling}

The polistants are drawn throwgh the non-returm valve into the Intake manilold.

Crankcase Ventilalion with Opened Throttle Valve (Decreasing Intake Manifold Vacuum - Partial and Full
Load)

The poliuiants are fed via the pressure condrol valva into the imake cowl in froml of the lurbocharger.

b sdling

S Ll et DR wEd b e aad 1LT

S55P 14325
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Important Fuses of Motronic (also refer to Functional Diagram}:

EEP 14328

SSP 14327

573

Mgtz Fuse 5 73 Is located on the additional relay carier |1l at the righl-hand A-pillar.

Important Earth Connections of Motronic (also refer to Functional Diagramj:

55P 14328

25



Components:

F &0
F 98

G4
GB
G 28
Ga3g
G40
G 42
G B
G a2
G 66

idling swilch
Afituce sendar

Ignidion timing sender

Fuel purnp

Engine spaad sendar
Lambda probe

Hall sender

Infake air temperabure sendar
Knock sansor |

Coolant temperature sandear
KEnock sensor |l

Thifottha vahee polentiomeatsr
Alr wolume misker

Intake manlifold pressure sender (in conirod wnity

Holding ralay in control wnit

Fuel pump relay
Motronic conliol unil

kgniition coil 1 {cyl. no. 1)
Final output stage: 1 (cyl. no. 1, 2.and 3)
Final outpul stage 2 (cyl, no. 4 and 5)
Ignition coil 2 (cyl. no. 2}

Ignition codl 3 (cyl. no. 3}

Ignition cod 4 (cyl. no, £}

Ignition cod & (cyl. no. 5}

Imiactor, oyl. no. 4

Inpecios, cyl. no. 2

Inpacior, cyl. no. 3

Injecior, cyl. no. 4

Idiing speed stabilization valve

Charga prassure conlral pulging valke
Solenaid vahe | lor activated charcoal filler

injector, oy, no. 5
Coding phug
Lambda probe heater

Fuse for G 6

Fuse for diagnostic connecior

Thermo fuse for lerminal 30, permanent pasilive
Thermo fuse for N30, N 31, N 32, N 33, N 83
and G 70

Thearmo fuse for lambda probe heater

Thermo fuse for N 75, M T1 and N B0

Additional Signals (Pin) —
Ganaral Communication:

B AG compressor signal
13 Exciter wire signal

22 Flash code aulpul

ai Consumpdion signal
40  Engine speed signal
a1l Air condifioner signal
50  Road speed signal

E5 Diagnostic signal

Additional Signals {Pin) -
Automatlic Gearbox Communication:

a Caonsu gignal

40 Speed signal

42 Diriving range signal

51 Shift point signal

G4 Throtie valve potaniametar signal

Earth Connections:

15 Earth point on cylindar head

16 Earlh point -1- on cylinder head cover

18 Earih point near igniion coil

86 Earh conngcdion -1-in rear and wirisg
loom

131  Earih conneclion -2- in engine compar-
ment wiring loom

132  Earh connection -3- in enging compan-
mient wirng loom

Colaur Codes:

Green = Input signal
Blue = Output signal
Aed = Positive
Brown = Earih
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Sensors (Information Senders)

Ak volvyrae sender GFOD

Controd unll 220

Engine speod sender
G2

fgnitiom fring =ondar
el

Throiie vatve polardo-
fhadir (359
and idlimg switch
F50

infake & lempemise
ey
2

Coolanf lemperalire
samder GE2

EGH tamparafurg
sonder G9F

Krock seneor | 5al
Krovk sensor L GES

Lambda probe GUIS

. -
ﬂ.iagr.v;ﬁh':' Covivheiar

Addiicnal sxgnals
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Actuators (Drives)

= =

..fi

MBS
Fual injaciors

Fimal putput stage 70
il epilion cad M

Firal outpur atage N1EF
Wil igrition coil M128

lilng stalvizaton
[
M7l

Pufapd gohaysd
gas recincwlation
iahee NTH

Activated charcoal [ller
sodanpid valve |

JI7 (T +8)
and fusl

ump &8

Additiznal signals

Subsystems

- | Fuial iniset)

Basic adapiation via map

Stan coningd

Posi-start @nrichmant
Accekeration ennchment
Crverrun cuf-out

Enging speed govamor _
Lambda contral with adaptation

" & & =& i @ @

lgnition

«  Basic adaptation via map

*  Dwell angle conind

= Warm-up comaciion

Sian conlrol

Initial shit point control {automalic geartax)
Digital idling stabilization (DIS)
Cylinder-salectivie knock control with adaptation

Idling spead stabilization (IS5] wilh adaptalon

Map controlisd

Stan condnol

Initial climate contral

Initial driving range controd [auomatic gearkox)

Exhaust gas recircutation (LS version)
«  Map controlied

= Exhaust temperature manior
= Oneerrun cu-out

Tank van sysem

= Map controled
= Chwarrum cuf-out

Lambda probe Dealar

= Tamparaiune controfied
= Map controflied

29



The following subsysiems of Motronkc in the V& engine have basically ramained unchanged in constructicn and
operation:

» Ignition sysiam
= Tank venlilation sysioem
= |diing spesd siabilization (roed speed signal now used addificnally)

Changes have been made in the fuel system. Mew addiions are the lambda probe healing activation via
Modronic and exhaust gas recirculation lor the LS varsion.

Fuel System

The Motronic engingé management sysiem 5 equipped with a second fuel pump reday In the interast of safstly. It
ks wired parallel with the actual fusl pump relay (alsa refer 1o the Funclional Diagram).

There |s an addftional relay station in the footwell al the Iront passenger's side.

The sacond fusl pump relay is located at plug-in position 3 of additional relay carmer L

Fuel pump ralay (2] in plug-n position 3
i Fuad pumg relay (1)

S5F 14337
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Fuel Injectors N 30, 31, 32, 33, 83, B4, 85, 86

The fugd injeciors of the el and right banks of cylinders are supplied with petrol irom one each fuel distribution
i

?ﬁe pressure regulator is mounted at the rear end of fhe righl-hand fuel distribution ppe.

Each fusl injectors has its own conneclion pin on the Molronic control wnit,

Activation of fuel injeciors & still accomplished by pairs (1 + 5, 2+ 7.3 + 6. 4 + 8],

Sell-diagnosis can now recognize whether there s a fault in a separate fuel injector belonging 1o a pair of fuel

inlectors. Final control element diagnosis must be applied o determing which injector is faulty.

Sell-diagnosis;

Sell-diagnosis recognizes faults in the circuit of fuel injeciors. | makes a difference between two types of laults:
*wreak/short o sarth™ and "shord lo positve”,

The concernad final output stage will be swilched off in case of a recognized faull. Adaptalon of lambda control

amd idling speed stabllization s intermuptad.

Fiaal distribunion ploe Pressuie regnsafor

with fuel inieciors

f Fusl diatriition ppa
Wit fel ingecrors
NET 1a NES

SEP 14332

Electric Circull:

35 = Injection gnal, ¢yl. no. 1 (o)
32 = Injection signal, eyl no. 2 [oui)
15 = Injection signal, cyl. no. 3 [out)
35 = Injection signal, ¢yl na. 4 [oul)
17 = Injection signal, ¢yl no. 5 {oul)
34 = Injeciion signal, eyl no. 6 (ouf)
33 = Injection signal, cyl. no. 7 {out)
16 = Injection signal, ¢yl no. B [oul)

523

L3P 14333
a1



Lambda Probe Heater

Lamixda proba G 33 is heated.

The ambda probe heater is switched on and off via ralay J 208 by the Motronks controd unit

Switching On Conditions:

It ihe infake air temperature is bolow 16" C (inlake air lempsraturs sendar G 42) whan starting the angine, the
lambda probe heater will first be switched on alter the enging lemparalure has ached 40° C {coclan tempaa-
lure sender G 62).

Thes is for protection of the lambda probe. Any condensation on the lambda probe can evaporale.

IT the intake air tlemperalure i above 167 C when slarling the enging, the lambda probe haaler is ewilched on
Immediately.

Switching Off Conditlons:

The lambda probe healer is switched according 1o a map and depending on speed.

Lambda proba heater s switched on al idling spead

Cevanmal amil

Coolan! lemperara

S5F 14334

_ Lambda prohe healing
= relay (J20G)

fnfaka &y
tamperailine sended 47

a2



Lambda Probe Heating Relay J 208

An additional relay station i located on the footl-
well at the front passenger's sida,

Thie lambda probs heating relay is mounled at
plug-in position 18 [rear row of plug-in positions)
of additicnal relay cariar Il

Sati-diagnosis recognizes faulls In the circuit of

J 208, |t makes a dilarence batween two types
of faulls: "break/shor to earih” (recognized only
im =tarl) and “short to posiliva”™,

Lambda control and tank venlitation ane swilched
off whan a faull Is recognized.

Electric Circuit:

&P T840

* I.' \-‘_.- -
sy

Plug-in pos, 13, bekind I plig-in pos. 18

23 = Earth activation of heating {oul)

SaP 45535



Exhaust Gas Recirculation = US Version

The VB enging in LIS version vehicles (California) is now fitted with exhaust gas recirculation {EGR) for confarm-
ance with the stricler emission conlrel legiskadion

Major C : Hediulalion:

= The exhaust gas recirculation pulsing valve N 18 i mounted on the lefi-hand fus| distribution pipe.
Il has hose connaclions for intake manifold pressure and atmospheric pressure, Produced conlrol pres-
sure is suppiied o the EGR valva via a third hose connection,

* The mechanically controllad EGR valve is located an tha right bank of cylinders and depending on control
pressure determings the exhaust gas recirculation rate for reduction of nilrogen oxide by the size of s
cross seclion opening.

" The EGH temperature sensor G 88 is located in the exhaus! gas recirculation pipe behind the EGR
valve. It measures the exhausl lomperature and is used for sell-dlagnosis of exhaust gas recirculztion

Exfunirsl gras recireulalon puolsing vabe
N

EGR temperature sensar
Gag

EGH waiva SEP 143437
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Exhaust Gas Recirculation Pulsing Valve N 18

The earh aclivation of the pulsing valva deber-
mines the opening of tha EGA valve and thare-
fore e exhaust gas recirculation rale depanding
o load and speed.

f=gfi ;
Salt-dipgnosis recognizes faulis in the cincuit ol
K 18, It makes a difference batween two types
of faufts: "breakishort to sardh” and “shar o
posi- tive".
Exhausl gas recirculation remains closed if the
clrcuit has & break.
In case of a recognized faul, adaptations lar

lambda control and idiing speed stabilization are
imerrupted and the last leamed values are used.

Electric Circult:

I-
I

1
1
ma][
1
2

S5°

intake manfold pressire Atmosphars prassure

Canirol pressura

Exhaust gas recircy-
lahon pulsing valve NI8

21 = Earth activation of exhaus! gas recirculation {oul]

T
| =]
-"II I-I'\u

k: L



EGR Temperature Sensor G 98

Tha EGH temperature sensor is used as a diag-
nasing sansor for recognition of faulls in the ex-
haust gas recirculation system,

It smgnal has no influsance on the control of exhayus
gas recirculation,

G 98 is iocated i lhe exhaust gas recirculation
pipa in diraciion of fiow behind the mechanically
cperaled EGR vatve,

Seil-diagnasis:

Sefl-diagnosis recognizes the following types of
Faulls,

- Bystem Faulis
"implausibie sigral® (conlinuously opaned or
closad EGR valvea).

- Electric Faulls
*short to earth’.

Lambca controf and &ling spead slabilizafion
adaptation is intermupled when a system faulf ks
retognized.

EGR contral is switchad off in case o an electnic
faun

Electric Circuit:

Y

GO8
SSP 14341

36

EGH lomperalvne sensor G54

30 = Sender earth (oul)
46 = Exhaust temparatura signal (in)

ESP 14340



important Fuses of Motronic (also refer to Functional Diagram);

Earh Conneclions of Motronic {also refer to Functional Diagram);

Earih conneclions are located on the botlom of the engine block below the el cylinder head.

Earth connechion

S5P 143743

ar



Components:

F B0 Idling ewilch

G4 Ignilion iming sender

G& Fuel pump

G 28 Engine speéd sendar

G 38 Lambda probe

G40 Hall sender

& 42 Indake air tlemparabetd Sormder

G 61 Knock sensof |

362 Coolan lemperature sender

G 66 Knock sensor |l

2 69 Throtte valve polenficmetar

G 70 Alr volume meter

G 71 Inake mantfold pressure sander {in contral unit)

G898 EGH temperature sansor (US Version)

)] Haolding relay in control und

J 1T Fual pump relay (1]

J 17 Fuel pump relay (2)

J 220 Motronic contaol wnit

J 208 Lambda proba hoating relay

M Ignition cail 1

M 18 Ezhausi gas recirculation pubsing valee
(US Version)

M 30 Injector, el no, 1

M 31 Injector, ey no, 2

M 32 Injector, o, po, 3

33 Injector, ey, po, 4

M 70 Final output stage 1 (cyl. no. 1, 7, 6 and 4)

T Idlimg speed stabilization valve

M B0 Solenoid vatve | for activated charcoal fitler

M B3 Infector, oyl no. 5

M B4  Injector, cyl. no. G

MBS Injector, ¢yl. mo. 7

M BE Injactor, oyl no. B

M 127 Final oulput stage 2 (cyl. no. 5, 2, 2 and B)

M 1Z8 Ignitlon coil 2

Tem GCoding plug

219 Lambda probe healer

Fuseas:

55 Fusa lor G 349

513 FuseforGé

519 Fusa for diagnostic connactar

523 Thermo fuse for N 30, N 31, M 32, N 33, N B3,
M B4, N BS, N BG G 70, J 208

S24 FuseforNBO, N 7Y and N 18

5 27  Fuee for terminal 30, parmanem positive

a8

Additional Signals (Pin} —
Geanaral Communication:

B AIC compressor signal

13 Excilar wirg signal

22  Flash code output

£} | Consurmplion signal

40 Engine speed signal

41 Alr conditioner gignal

50 Road speed signal

1 Diagnostic signal

Addilonal Signals (Pin) =

Automatic Gearbox Communication:
31 Cansumpdion skgnal

40 Speed signal

42 Drriving range signal

51 Shilt point signal

54 Throttle valve potentiometer slgnal

Earih Conneclions;

18 Earh pabnl on enging block

By Earih connection -2- in raar @nd winng
Ipom

137  Earh connedion (linal stage) in Moiranic
wiring loom

138  Earth conneclion (ekecironic) in Motronic
wiring lagim

Colour Codes:

Green = Imput signal

Bipe = Outpu signal

Fed = Positive

Brown = Earnnh
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Thi chapter "Sensors® on the following peges contains a completa description of all information senders for
Matronsc 2.3.2 (20V) and 2.4.1 {V8).

Exception:

EGR temperaiure sensor G 98 |5 described under Exhaus! Gas Recirculalion in the chapter "Actuators, Sysiems”
for the VB engine, since exhaust gas recirculation s only valid for the US Version (Calilomia)

Since there Is no major difference in the type of applied sensors and their operation between Molronic
for the 20V and V8 engines, the sensors for both engines are described and compared in this chapler.

Ditferant locations of Installalion are shown in the pictures.

Soma sensors difier in the type of substiiute lunction and seli-diagnosis for a partinent Motronic varsion.
Deviations between 20V and VB engines are marked as shown below,

ﬁ Valid for 20V engines

- Valid for V& englines



Air Volume Meter G 70

“ The air volume meler is localed Infront of the

furbocharger -and is bolted 1o tha air ceanar
housing.

SOf 1AEs

- The air walume mater is mounted direct on the

intaka manifold. Ns probe protrudes inlo the
infake manifold. Sealing is accomplished with

o

S5F 14346



The volage signal from ihe air volume meler is used as a load signal depanding on the air voluma curresl. This
load information |s a major inpul variable for all Ioad and spead dependent calculations such as, for example,
igniticn timing, injection time, activation of tank ventilation or adaptation of idiing speed stabilization.

This signal i not pracisa enough when starting the engine.

Aftitude and 1emperalure dependent fixed valees are used for engine siaring.

- Temperaiure dependam fixed valves are used lor enging staning

After swilching the engine off the hol wire in G 70 is operated fo glow brielly and In this manner conlaminalion s
Burned off of the wirs.
Requiremants: The engine must have previously reached a temperalure of 30° C and exceeded the speed lmi

of 2000 rpm.
Contamination on the hol wire would have the affect of insulation, so thal the load signal would nel be coract

and could, for example, lead to leaning of (he fual/air mixturs,

Power supply for burn-off is guaranteed by & holding refay in the control unil

Sail-di . | Subsiitite F :
Sefl-diagnosis recognizes faulls in 1he circuit of G 70 and makes & differsnce between two fypes of faulls:
“break/short 1o earth” (signal 1eo small) and "short 1o positive® (signal too large). Adaptation of lambda comniral
and idling speed stabiization ks interrupted and 1ank venltilation is switched off when a fault is recognized

The signal from throlthe valve polenfiometer G 69 s used as a substiiule lunction,

Electric Circuit:
a7 = Powar supply (oul)
25 = Burn-off signal {out)
7 = Engine load (n)
26 = Reference volfage, earh (in}
+ from fual __]
pump relay

Earif
SR 14347

41



Hall Sender G 40

The Hall sendar with mounting fing Is now located
benind the camshalt sprocket

Hote:
: i The first AAMN engings are siill (ited with a disir-
S S butor Rousing, In which the Hall sender & located

} {or these vehicles.

Datriburor howsing

Hall sandar G40 S5P 143048

SaF 14348

The Hall sender is inlegrated in the dis-
fributor of the 1eli benk of cylinders




Electric Circult:

The Hall sender signal is usad to recognize igniton TOC in cylindar na. 1 lar anging slafing,
whareby the Hall sender signal and ignition timing signal must be put in mulually. It S also
raquired lor cylinder-selective knock necognition during engine operalion.

Signal Failure:

I iz nol possibile to start e enging. I the signal teils during engine operation, the ignition
timing will be retarded by 11°. In addition, change pressura comral and Knock cantrol vl be

internupted,
Sefl-diagnosis:

Sell-ckagnosis recognizas the foliowing types of lault for G 40:
= "mechanical laull" and/or "aull in basic selfing”

— ‘“break/shor to positive® and'or “signal at positive™

= "shar 1o @arth® and'or “signal af eardh”

The Hall sender signal s used 1o recognize gnition TOS In cylinder no- 1 for engine stading,
whereby the Hall sender signal and ignition fiming signal must ba pud in mutwally. Motranes
can then iniliale the comact saquence al injecion

It iz also required for cylinder-selesiive knock recognition during engine oparation

Signal Failure.
The injection sequence Is slaried via the ignilion 1iming signal. I is possible to displace the

injaction segquance by 360 crankehafl degrases.
The ignition iming s relarded by 18" in the imarest of salaty.

=eli-disgnosis:
Seli-diagnosis recognizes Taulls i e cincuil of G 40 and makes a diflerance betwean lwo

types of faults: "breakishor 1o positive” and "shod to earnh®
Thea “ni signal” fault coda is simuliznacusly recognizad by the comparter of knock canfrol,

Hall sander signal {in)
Poweer supply [out)

—
on

B 558 14351
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Ignition Timing Sender G 4 and Engine Speed Sender G 28

Both senders are idantical and bealed in a mutual

ing

igrition fimg sendar G4

Igrition liming sendsy G4

Englne speed sender G258

— TR [

— N i -i ‘_-.-
n ) JR

haldar at (he lefl-hand side on the starer gear



G 4 scans a steel pin press-fitted on the back of the flywhesl.
In this manner an induclive signal is senf fo the contral unit, Ignition TOG of cylinder no. 1 s recognized togethar
with the Hall sender signal for angine siaring.

m induciive signal B2° before TDG
- Inductive signal 72* befors TDC

& 28 scans the teelh of the starer gear ring, i produces inductive voltage signals for recognition of engine
epaad [teaih per umil of fimea) and recognilion of angular ignition spacing (numbar of teath up o ignition and
Injection on nexl cylinder),

135 teath on starter gear ring, 54 teelh wp to next ignition and injection

136 toeth on starer gear ring, 34 leath up 1o nexd ignitich and ingaction

Signal Failure:

The enging cannot be started when signals from G 4 and G 28 fail. The enging continues running if the G 4
signal fails during operation, The signal is nol required for englne operation.

Sell-giagnosks:
Sell-diagnesis recognizes types of Tault Tor

G 4G 28 = "no slgnal”
G 28; — “mechanical faull® (G 4 and G 28 mxsd up)
G 28 - "implausible signal”’ (Hall sander or timéng malad|wsied)
Electric Circult: L7 48 a8
aho——— =
g
47 = Ignition timing signal {in)
L 48 = G 4 and G 2B sander eanh (oul)
—p—a] 49 = Speed signal (In)
N
4 | i
(G4 G2g
fa sarth

S5P T43:54
45



Throttle Valve Potentiometer G 69 with Idling Switch F 60

S5P 14355

Thioitle valve polenifomeler GED
with idiing switch £

S55P 143466

4i

Throttle valve petentiometer and kdling swilch are
installad in a muieal housing which is located on

thi throttie valve assembly,
They are operated by the throtlle valve shall.

Throttle valve potentiomater and idling switch are
inatzlled in a muiual howsing.

It is located at the front end of the Intake manifold
bedow the idling speed stabilization valve.

Tha signal from the throtile valee poterticmetar is
now also an inpul sigmal Tor Motronic,

Thratfle vatve potentiomater G52
with idfing swilch FB0



The signal lrom idiing switch F B0 |s used for recognition of idiing speed, owerrun cul-oul regulation, idling
speed stabdization and dighal idling speed stablization reguiation, overrun air volume and cvermun igniien fiming
control a5 well a3 activation of idling speed stabilization adaptation.

Sional Eailure: |
Idiing speed Is recognized via the thiollle valve potentiometer i the F 60 signal fails. Adaptation of kling speed
stabdization is internspted. Engine forque is reduced via the safety ignition map if the signal from the throdtle
valve potentiomator also fails,

=alf-disgnosis:
Salt-diagnosis recognizes faulls In the circult of F 60 and makes a diference botween two types of fault:
“break/shor to positive” (F 60 opanad continuously) and "shod to eanh” (F 60 closed continuousky).

Tha signal from throttle valve potentiomater G 69 is aqgual to the throftle valve opening angle in degraes

The throtile vave opening above 35° is used for cakulation of nominal charge pressure.

The signal from G 69 Is now also used for oiher Motronic functions, as a substitute function
for the air volume meter and for diagnosis ol the idling swich. In addition. it is availabie lor
oiher control units as a preparalony (digitalizing} signal.

Salii : i Subsiule Euncti
Sell-diagnosis recognizes faulls in the circull of G 69 and makes a diference bedween lypes
of fault: “brealk'short fo posiive” and “short 10 aarth®,

The "signal too largetoo small”® fault is simullaneously recognized by the compuiar lor charga
prassure controd and knock confml,

In case of fault & throttle valve opening angle of 28° 5 assumead as a substitute lunclion for
3 &9 and charge pressure control is switched off. Thera could then be disturbances in signal

recaving control unils (e.g. J 217, aulomatic gearmo)

Tha signal from G &9 is used for several Malranic lunclkons and as a subsfitute function for
- thia air volume mater and for diagnosis of {he idling swilch.

Saff-diagnosis and Subsiitute Funclion:

Saell-diagnosls recognizes faulis in the clrcult of G 69 and mekes a difference batween hwo
types of fault; "oreak/short 1o positive® and "short fo earth”.

In case of fault 8 throfile valve opening angla of 23" is assumed as a substibule funclion or
G &3, Thera could then be distubances in signal recehing contrel undis (e.g. J 217, auloma-

lic gearbox).
Electric Clrouit:
5280 E3-1F
52 = kdlimg recognition {in)
30 = Sender earh {out)
53 = Throitle valve opaning {in)
12 = Power supply {out)
ot AL =
A
Fel fzle]
Eartfy

S5P 143/57 &7



Intake Air Temperature Sender G 42

20V

The intake air lemperature sender is mounted on
Iha intake maniiobd behind the throdtle vakve,

Vs | s

The infake air lemperaiure sender is mountad on
the front end of the intake mandodd naxt to fhe
idling speed stabilizaton valve

55P 14359

48



Electric Clreuit:

G 42 supplies Information aboul the infake air tempearatura in the intake manitald,
If the intake alr lemparature is too hot, Motronic reacts by retarding the gnition timing and
raducing the charge pressura.

=ei-diagnosis and Substitute Function:

Seil-diagnosis recognizes faulls in the circuit of G 42 and makes a diferance Detween two
types of fault: "break/short to posilive™ and "shon Lo eanh’”.

A siibetilule value of 40° C is assumed In case of recognized faull.

G 42 supplies inlormation about the intake air femperatuse in the intake manifold.
It the intake air temperature is oo hot, Motronic reacts by refarding the igaitkan timing

Self-diagnosis recognizes faults in the circuit of G 42 and makes a differsnce belwean o
typas of fault: "breakfshon fo positive” and “short 1o sarth”,

A substilute vakee of 20° © is asaumead in case of recognized fault.

e 30 = Sender earth {out)
X 44 = Infake air tamperature signal (in]

55F 14380

48



Coolant Temperature Sender G 62

The coolant lemperature sender is localed on tha
raar and of 1he cylindar head,

==

- Cooiant tempsraturg

_=_.___._.-—-""‘_#_ sendar G2

The coolant temperature sender i bcalsd on he
rear and of the cylindar head for the right bank ol

cylindars,
[ S5P 143462
I_..__'
1
—

Coolant femparsiine
sendar (362

&0



The ifdormation abowt coolant lemperature (enging lemperurs) is used by Motronic for temperaiure dapandam
corraction of injaction time, ignilicn trming, idling speed stabilizalion and so on.

In addition, various lunctions such as lambda control and overun cul-oid are staned depending an tha tem-
paratura.

Salf-diagnosis recognizes tauls in the crooit of G 62 and makes a dilerence batwaen fwo
types of faull: “breakishort 1o positive”™ and “shart 10 earth®

If the signal from G B2 Tails and ihe inlake air temperature (s above 20° G, a coolant fempsr-
ature of 70" C will be assumed,

It the intake air temperalure is below 20° C, this vakse and after three minules 707 C will be
assumed as the coolam termpsaraturs.

Adaptation ol lambda control and idiing speed stabdization are interrupted. The lank venlia.
fion sysiem & activaled anly wilh an assumed substitule value of 707 G,

Sell-diagnosis recognizes faults in the circuf of G 62 and makas a difference betessn two
types of fault: “break/shor lo posithve” and “shor to earth”,

If the signal from G &2 falls and the Intake alr lemperalure s ahove 407 C, a coolant femper-
afura of 80" C will be assumed.

It the intake air temperature i5 below 40° C, 1his value and after three minutes &0° C will be
assumed as the coolant temperature,

Adaptation of lambda control and idEing speed stab@ization ane inlerrupled

4
1]
==

Electric Clroul:

30 = Sendar earth (oul)
45 = Enging temperalurg signal {in)

r

i

¢
i

G

S5P 14363
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Knock Sensors l and I, G 61 and G &6

Beth knock sensors | and 1l are located on the
left-hand side of the angine.

Knock sensor | is mounded on 1he insida of tha
right bank of cyfinders.
Krock sensor i Knock sensor |l is located on the lelt-hand side of
Gog tha anging.

S5F 14365

)



Electric Clroult:

Cylinders 1, 2 and 3 are monilored by knock sansor G 61, and cylinders 4 and 5§ by knock
sansor G g6,

Signals from (he knock sensors are used by knock contral Tor cylinder-selective knock recog-
nitien of cylinders 1 through 5. Ignition iming of the concemnad cylinder is retardad, il knock 15
recogrized. In addition, if knocking is persistent the fuabair mixiuee will be enrchenad and the
charge pressure reduced.

Knock control is now adapiive. Knock confrol Is capable of adaptation fo paris of 1he ignition
tirming magp.

Self-diagnosis and Substilute Funclion:
Sefi-diagnosis recognizes the lype of tault: "no signal®.

In case of recognized knock sansor | or Il failure, the initien timing of cylinders 1. 2 and 3 or
4 and 5 will be retarded by 11° In the map ranges, In which there is the greatest km:u:k tern-
dancy, and the Tueliair mixture Is enrichanad.

Cylinders 1 through 4 are monilored by knock sensor G 61, and cylindars 5 through 2 by
knock sensor G 66, Signals fram the knock sensors are used by adaptive knock contral for
cylinder-selective knock récognition of cylinders 1 through 8. ignaion timing of the concemed
cylinder ks relarded, i knock is recognized. In gddition, if knocking is parsitant the feelialr
mixtura will be enrichened,

Seli-diagnosis and Substitute Funclion:
Sel-diagnosis recognizes the type of fault: "no signal®,

In case of recognized knock sensor | or I failure, the igniticn timing of cylinders 1 through 4.or
& through & will be retarded by 16" in 1he map ranges, in which there is the greates! knock
tendency, and the fuelalr mixiure Is enrchened,

11 = Kmock lendancy of ¢yl 1, 2, 3 (In] 1or 20V
Knock tendency of cyl. 1to 4 (in) for VB

30 = Sender earth {out)

28 = Knock landancy of cyl 4, 5 {in) for 20 W
Knock tendency of cyl, 5 10 8 (in} for VB

E5F 143560
fer eaith



Lambda Probe G 39

l

The lambda probe & kecated In the stream of ex-
haust gas behind the turbing outlel of the axhausi
gas turbachanger.

| —— Lambuds probs G309

S5° 14367

This engine has a win exhaus! syslam.
The lambda probe is located in the left-hand exhaust
pipe In front of 1he catalytic converer.

Lambda probe G349




Thi signal from 1he lambda probe is equal fo fhe residual oxygen contend m the exhaust gas.
When idling and in partial load, the mixture is regulated to lambda = 1 acecording 1o the signal from G 35 1o
ensure oplimal catalytlc converier elficiency.

Lambda control is adaptive. In accordance with the regulating tendency, the basic aclivation of iuel injectors s
adapted In such a manner thal regulaticn has the smallest possiole reguiating ravel
Conseguantly il Is no necessary fo adjust the CO content or maan regulaling position manually.

=ignal Failure:

It thare is failure of the lambda probe signal, there will not be lambda coninol and adapiation of lambda confral s
interrupted. The fank ventilation system is swilched off.

=eli-tisgnosis;
Sell-giagnosis recognizes faults in the circwit of G 39 and makes a dfferance between lypes of tault: "shod o

paeilive”, “break” and “shor to earth”.
In addition, sal-diagnosis recognizes faulls in lambda control and mixlure Sorradlion (adapdatian).

Biote:
& lead-resislent probe is wsed in engines which are operated on leaded petrol,

Electric Clrcuibt:

28 = Mixture composiion [in)

J—*ﬂrﬂ_l-

Earth S5P 1453459



Altitude Sender F 896

Alilude sender FI6 iﬂ;n.lde sender F 86 is cated in the electronss
F 96 repors the current prassure allitude 10 10
control unif. At altitudes above approx, 1000 mir,
(low air pressune) the nominal charge pressurg
will be reduced o avold excessive furbocharger
loads, Al low air pressure it would have 1o lwm
much faster o supply maximum naominal charge
pressura than, for example, al sea laval,

Charge pressure control is switched off from a
prassure aflilude of approx. 3000 meatres.

Stan regulation of injection is now also cantrolled
depending on the altitude in order 1o avold siarting
problems at exiremely low lemperaiure and at
high altitude

Seli-disgnosis;
Sell-giagnosis recognizes faults in the crcui of

F 96 and makes a difference batwaen lypes ol
fault: "braak/shod 1o posithee™ and "short 1o earth”.

SEP 14370

Elaciric Clrcuit:
a0 = Sender earth (out)
12 = Power supply {out)
3 = Pressure sltitude signal {in}

Fo6
58P 143771
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Intake Manifold Pressure Sender (Pressure Sensor) G 71

550 14372

Electric Circuit:

The pressure sensor & inlegraled in he conred
unit and (herelare does not have a connaction pin
on the control unii. | is subject 1o inkake manifold
pressure through a hose and measures absolute
pressure. The pressure sansor convens (he varl-
able "chasge pressure” being measured imo an
eloctric signal, which s processed in the control
Lnit,

For charge pressure contral the measured imake
manifold pressure Is the curreni actual charge
pressure, which is compared with nominal change
|'_'|I'EEE.II!'EI'.

Signal Failure;
Charge pressure condial is Switched olf
sell-diagnosis;

Sell-diagness makes @ diferance between lypes
of fauli; “signal 100 small™ and "signal 100 large”.

Hote:
The pressure sensor cannot ba rangwad. The
conirad unil may nol be opanad.

The pressure sensor is infegrated in the circust of the control unit,
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Ag shown in the system sunveys for 20V and V8 enginas, the Motronic control unit J 220 is connected with a
number of sensors Jinlormation senders) and actuators (drives or linal coningl ekemeants).

In addiicn, a number of additional signals, which are

« gither required primarily in the Motronic engine management systam, but are simullaneously otered to ohar
vehicle syslems as addfticnal information,

» or produced in other vehicle systems, bul are aise used in Motronic as addiienal information,

are aclive nthe Motronls engine managemend systam.

The number of additional signals and their pin connections is identical for the 20V and V8 engines.

A difference is made in the addiional signals between those lor “General Communication® and those for "Aulo-
matic Gearbox Communication™ (aleo reler to Functional Diagram)

Pin General Communication Pin  Automatic Gearbox Communication
| AT comprassor signal d1  Consumplion signal

13 Exciter wire ssgnal {also Genaral Communicalion)

22  Flash code autput 40  Engine speed signal

31 Consumglion signal ialsn General Communication)

32  Charga pressura signal (only 20V) 42  Drwving range signal

40  Engine speed signal 51  Shiff point signal

41 Air conditioner signal 54  Throtle valve polenlismeter signal

50 Road speed signal
55 Diiagmostic signal

General Communication

A/C Compressor Signal (Pin B, in + out)

Control unit J 153 for ihe magnetic couping (manual air Cond@onar of
control and display uni E 87 is connacled on Pin &
The signal is bidirectional {in + oul).

[iH
When switching the AT compressor on, the idling spoed siabilizaton
valve is opened fufber in order 1o compensate for the higher engine load.

out - only manual gearbox:

The compressor is swiiched off for maximum 12 seconds &t a road speed
of less than 7 km'h when the throtile vahe is opened quickly (accelera-
lian).

out - manual gearbox and aulomalic gearbos

The compréessos is swilched off for maximum 3 seconds in firs gear {re-
cognized from road speed and engine speed) and with a throfik valwe
opening of mona thal 657 (full kad).

&a



Exciter Wire Slgnal (Pin 13, in)

Flash Code Qutput (Pin 22, aut)

Consumption Signal (Fin 31, out)

The excilar wire signal Is used for activation of quick data fransfer with
faull reader V. A.G via the white diagnostic plug (L-wire].

Signal Failure:

When there Is a break in the signal wiring (L-wire) the following Lexl
appears on the faull raadar
“control unit dogs nol answer",

This signal is usad to pul ihe llash code out. The taull lamp in the dash
panal of vehicles in IS Version (Califomia) is activaled.

The consumption signal is information about the instantaneaus fual con-
sumption, It is calculated direct frem the Injection time and dischiarging
rate of the lank vantilation Syslem,

The on-board computer uses the consumption signal for display of cur-
rent and average fusl consumplion values,

it is simultaneously used as a Ioad signal by electronic geartox conrol
(Automalic Gearbox Communication).

Soell-diagnosis.

Seli-diagnosis is accomplished by signal-receiving systems, e.g. by
automatic gearbox control unit J 217,



Engine Speed Signal {Pin 40, out)

Air Conditioner Signal (Pin 41, in)

Road Speed Signal (Pin 50, in)

G0

SSF 14375

55P 143/74

The engine speed signal is produced by the signal from engine speed
sender G 28, |t is used by the lachomeater 1oF display of engine speed

i1 Is simultaneously used as engine speed information by electronic
gearbox control {Autematic Gearbox Communication),

Sall-SiagnoEs:

Sal-diagnosss i accomplishad by signal-recelvimng systems, a.g. by
automatic gaarbox contral unit J 217,

The air conditioner signal comes from the air condilianes switch lor g
manikal air conditonar orcontrol and display unit E &7 for ithe digital air
conditioner.

It is used 1o boosi the engine spead when swilching 1he air conditioner
af; the iniial conlrel value of idling speed stabilization is increased. Wilh
digial air conddioning the signal is set when higher cooling or heating
power i5 required,

Thi road speed signal s Inlormation about the current road spead and
comes from speedometar 3G 21,

it i used for idling speed siahikzalion (active balow & kmh) and com-
pressor cul-out {also compare with Pin ).

Self-diagnosis recognizes type of faull: "no signal”.



Diagnostic Signal {Pin 55, In + oul}

The diagnostic signal is used jor communication between Motronic control
unit and fault reader V.A.G 1551,
The signal is bidirectional (in + out),

sSignal Fallyre;

When Ihere is a break In the signal wiring (K-wirg) the oliowng Tex]
appears on the faull reader:

‘ *control wnit does not answar”.
SSP 143773

Automatic Gearbox Communication

Consumption Signal (Pin 31, out)
Reder 1o Genaral Communicaton,

Englne Speed Signal (Pin 40, ouf)
Refer 1o General Communication,

Driving Range Signal (Pin 42, in)

The driving range ignal comeas from the muli-funclion swich.
Idfing speed is reducad afler selection of a driving range in erder 1o
reduce he vehicle's tendency 1o creep.
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Shift Point Signal (Pin 51, in)

The shift point signal comes from automatic gearboox control und J 217
The KMotronic control unit uses this signal to recognize upshiils and down-
shifis ol ihe aulomalic goarbox,

For additanal shifting coméonrt Matronic retards the ignition timing and
iherefore reduces engine iorque during shifl oparalions,

Sell-diagnosis.

Sel-diagnosis recognizes a continuous signal {“short 1o aarth”).
The signal is then no longer aocepted.

Throttle Valve Polentiometer Signal (Pin 54, out)

The signal from the throile valve polenfiomeier is digitalized {pulse width
madulated) in the Mokromic confrol unit and deliverad 1o aulomats gear-
boo: comtrod wnit J 217,

" S5P 14376

_ The 20V englne has another additional signal.
Charge Pressure Signal (Pin 32, out)
The charge pressure signal is an analog voltage signal and increases with

rising charge pressure,
It is usad in 1he on-baard computer lor display of he charge pressure;




Holding Relay in Control Unit

A holding relay s imegrated in the Motronc comned wnit for 209 and VB engines,

Fual pump refay J 17 is only aclivated when a speed signal (more than 23 qpm) is put in.

Consequently with “ignition on® and before the engine is sfaried the holding relay swilches power supply fo the
air volume meter, fuel injeciors, idling spead siabilizalion valve, charge pressure control pulsing valve [only 20Y)
EGR pulsing vake {only V8) and solancid valve | lor the aclivaled charcoal filter.

This is an important requiremend Tor angine starts and final coninel element diagnosis,

Allor "ignilion of” the hokding reday |5 held i continuity;, Pin 37 still has voltaga for appros. live seconds (enmine
speed must have praviously exceeded 2000 rpm and tha enging lomperaiune 300 C).

In this manner the air volume meter has voltage 10 burm-oll (clean) the hot-wire.

Power is simultaneously supplied 1o activated charcoal filer solenoad valve |, which can be clased by the control
unit. This prevants "after-runnimg” of the engines,

Haolding relay v confrol wif

37 ay

: Acfuminms 55P 14376
Alr voluma medir o {i]
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Rapid Data Transfer with Fault Reader V.A.G 1551

Aflar connecting VA G 1551 to the diegnostic conneclion plug 1he system fo be checked, Engine Elecironics,
must be setected by entering Code 01.

Molronic has 1ne following sell-giagnosis funchons:

01 - Imerrogaiing conbrol unil varsion
02 - Interrogating faull mernary

03 - Final conred glement clagnosis
04 - Initialing basic setiing

05 - Erasing fault mamory

06 - Encling oulpul

07 - Mot used

08 - RBeading measured valug block

Measured Value Block — Functions 04 and 08

Ten values are displayed on aull reader V.AG 1551 as so00n as Funchtion 04 or 08 & salecied.

i System in Basic Setting:
|200 25 80 128 100 130 48 128 128 36 i

The idling spesd values can be checked in Function 04,

If there Is an engine problem, which Is not recognized by self-diagnosls, the actual values of the measur-
ed value block can be compared with the nominal values in the workshop manual test table (Repair
Group 01).

The test table comains information on faulk finding o case of deviations,

MNote:
In Function 04 the tank vardilafion system is swilchad off if ordar fo be abdae 1o chedk lambda conlhal,

Later it will be possible ta have a standard measured valus outpul in 4-value blocks in Funcltions &4 and 08,
Thien o 4-value blocks can be selected an Funclion 04 and nina 4-value Blocks in Function DB.

&4



Function 03 - Final Control Element Diagnosis

Final contrel element diagnosis |s provided o check the mechanical motion and electrical wiring of final controd
ekaments.
This function can only be carried out with he engine stopped and Ignition switched on.

After Inilation of final condrol element diagnosis the Motronic condrel unl i induced 1o activate the final conirol
glameants i the given sequence wilh alectric fast pulsas.

Operation of final contral esements is checked accoustically. Consequently ambiant moise must be avoided as
the swilching noise s quist and brief.

Attention:;
Refar to the workshop manual for precise final comrol @laman diagnoses proseduregs.

Switching noise is not guaranise for pedect componant operation. Additional tes! might be necessary.

Activation Sequence - 20¥ Englne Activation Sequence - VB Englne

4411 Injector for cyl. 1, N 30 4411 Injeclors for cyl. 1 +5, W 30 + N &3
4412 Injector for cyl. 2, M 31 4412 Injeciors for oyl 2 & 7, M 31 &+ N85
4413 Injector for cyl. 3, N 32 4413 Injeciors for oyl 3 + 6, N 32 + N B4
4414 Injector for oyl 4, M 33 4414 Inmjeciors for oyl 4 + B, N 33 + N EG
4421 Injector for cyl. 5, N B3 4421 Injeciorsforcyl 5+ 1, N B3 + M 30
4431  dling speed stabilization valva, M 71 4422 Injecions Iof oyl & + 3, N 84 + N 32
4343 Solenoid valve | for ACF, N B0 4423 Injeclors forcyl. 7+ 2, N 85 + N 31

4442 Charge pressure contred puksing vale, N 75 4424 Injeciors lor oyl B + 4, N BG + M 33
4431 |Idiing speed stabilization valve, N 71
4343 Solenoid valve | for ACF, W 80
4312 Pulsing valve for EGR, N 18
4334 Lambda probe haating relay, J 208

Activation of Fusl Injectors in VB Engine

The fuel injectors are activated with test pulses in pairs for final coriral element diagnosis (raler 10 Aclivation
?ﬁgimﬂﬁ‘;::{lun sequence s repealed a sacond fime so thal all wel injecors can be checkad

It a pair of fual injeciors has baan activated five times, the next pair of injectors is lesiad.

For precise diagnosis of separate fuel injectors, the pleg of the second injeclor must be disconnected each lime
a pair of indaciors is acivated.

Exampie:
Injeciors 1 + &: inpector for cylinder no. 5§ disconnacted — cylinder no. 1 & ested,
Injectars & + 1: injector for cylinder no. 1 disconnected - cylinder no. 5 & lested.



Diagnostic Connector

The diagnostic conneclor serves as 4 diagnesing Interface to parmil rapid data transfer from the Motronic control
unil to taull readar V.A.G 1551 and vice versa.

20V Engine

The dizgnostic connector is lacated in the
rlay station in e water Box al lef-hand
side as seen looking In forwasd direction,

1 = Power supply 1 o 3

2 = Rapid data fransher \ ;
3 = Flash code 1 I

=| | | frms

) | dre Eiiﬂ'"ﬁ-:
) |

o | |\l

r \ : S e
“I e el | SSP 14377

W& Engine

The diagnostic connectar is located in the
footwall al the passanger's sida below tha
additional relay station

1 = Powar supply

2 = Rapid data transter
3 = Dash panel insen
4 = Flash coda




The reference list I5 a summary informalicn and referancs list with cross referance to page numbsrs. IE s oom-
piled according fo pin numbers on the Motronic contrad unit in ascending sequence.

Informaticn/Function far Molronic
{Type of Signal: INOUT)

Throltle valve potentiomeder (5 63) - Pin 1,

Pin | Connected Companeant
{Functional Diagram Symbols)

1 Final outpul stage 1 - Pin 11

2 Final output slage 1 - Pin 12

3 Fuel pump ralay (J 17)

4 IS5 valve (N 71) - Pin 2

5 ACF sodenoid valve | (N BOj - Pin 1

B Magnatic coupling confrod unil {J 153)

T Adr volume meter (G Td) - Pin 3

B Hall sandar [G 40) - Pin S

g Aitudie sander (F 96) - Pin 1

10 Lambda probe (G 33)

11 Knock sensor | (G 61) - Pin 1

12
Hall sender (G 40) - Pin +,
Alllluds sender (F 96} - Pin 2,
Coding plug (T 6m] - Pin 3

13 Clagrostic connaclor [L-wing)

14 | Fuel injectors (N 30 12 83)

15 Naot used

16 | Fuel injector (N 83) - Pin 2

17 | Fuel injector (N 31) - Pin 2

18 | Molronic cordrol unid (J 220)

18 | Electronics, sensors, screenings

20 Final oudput stage 2 - Pin 1

21 | Final oufput stage 2 - Pin 12

22 Dizgnoslic connecior [lamp wira)

23 | Final owput stage 1 - Pin 13

24 | Actualors other than fuel Injeclors

25 | Air volume meter (G 70) - Pin 4

26 Air volume metar (G 70) - Pin 2

27 Maodranic controd wnit [J 220)

28 Lambda probe (G 39)

28 | Knock sensor Il (G 66) - Pin 1

20 Kinock esnsor | {G 61) - Pin 2,

Knock sensor Il (G 66) - Pin 2,
Allitude sender (F 86) - Pin 3,

Throtile vahe potentiometer (G 83) - Pin 2,
Coolant temperature sender (G 62) - Pin 2,

kgnitlon signal for cylinder 1 {out)
kgnition signal for cylinder 2 (oul)
Earh activalion of relay {(ouf)

Earlh aclivalion of 155 |oul)

Eanh activaiion of tank ventilation [oul)
A/C compressor signal {in + out]
Engine koad (in)

Hall sander signal [in)

Pressure altitude signal {in)

Earih for lambda probe (in)

Knock tendency for cylinders 1, 2, 3 (in)

Power supply (oul)

Excilar wire signal [In)

Power earth on intake manifcld {out)
Injaction signal, cylinder & {out)
Injaction signal, cylinder 2 {out)
Permanent positive, terminal 30 {in)
Electronic earh on infake manifold (ow)
Ignition signal for cylindar 4 {oul)
Ignition signal for cylinder 5 {out)
Flash code oufput, US Version [oul)
Ignition signal for cylinder 3 (oul}
Power earth on infake manifold (owl)
Burn-off signal for hot-wire [out)
Referance voltage, earth {in)

Power eupply. terminal 15 {in)
Mixture composition {in)

Knock tendency for cylindars 4, & {in}

Sander earth [ouf)

L

39
25

15

27
25
T
13
59
15
25
40
40
27
54
52

27




hﬁmmﬁmg{cunﬂnued]

Pin

N

gEene

3r

28

s

41
42

a5
L
a7

49
50
]
02

o5

Connected Component Information/Function for Molronic Page
{(Functional Diagram Symbols) {Type of Signal; IN/OUT)
Intake air iemperaiure sender (G 42) - Pin 2, | Sender earth (out) 27
Coding pleg (T 6m) - Pin 4 |=*-
On-board computer - Pim 15, Consumphion signal [ou) 59
Confrol unit (J 217) - Pin 21 ="
On-board compiter - Pin 9 Charge pressure signal (out) 27
CPC pulsing vakve (N 75) - Pin 2 Earth activalion of charge pres. condr. (oul) 18
Fuel injector {N 32) - Pin 2 Injection signal, cylinder 3 (oul) 15
Fuel injector (M 23) - Pin 2 Infection signal, cylinder 4 [oul) 15
Fual injectar (M 30) - Pin 2 Injection signal, cyiinder 1 [oul) | 15
Air voluma metar (G 70) - Pin 5. Powar supply with ignitian "ON" (oul) &3
Fuel injectars (M 30 1o N &3) - Pin 1 e
and ather aciuators (ACF, CPC, 155)
Coding plug (T &m) - Pin 1 Varsian coding (in) 27
Codeng plug (T &m) - Pin 2 Version coding (in) 27
Tachomeater - Pim 12, Spead signal (ouwt) =10
Control wnit (J 217} - Pin 3 =
Alr conditionar (manualidigital) Air gonditiomer signal {in) &0
Setector lever switch (auiom. gearbox] - Pin 4 | Driving rangs signak {in) o1
Mot used o 2
Intake air temperatura sander (G 42} Intake air tamperature signal (in) 45
Coolant temperatlure sendar (G B2) Ergina lemperature signal () &0
Mol sed — =
Ignition fiming sender (G 4) - Pin 2 Ignitiom fiming signal {in) |44
[
Ignitian timing sander (G 4) - PR 1, Sandar aarth [oul) | &7
Engine spead sandar {G 28} - Pin 1 - Mis [
Engine speed sendar (G 28} - Pin 2 Speed signal (in) | a4
Instrument cluster (G 68) - Pin 7 Road speed signal (in) B0
Contral unit (J 217} - Pin 32 Shilt point signal (in) | &2
Idling switch (F B3} - Pin & Idling recogniion [in) 46
Throttle valve patentiometer (G B9) - Pin 3 Throttle valve opsning {in) A6
Control whit (J 217} - Pin 47 Throttle valve potantiomeater signal [out) | g2
Diagnostic connector (K-wire) Diagnostic signal (in + out)

|E“|




The relerence list & a summary information and relerence lisl with cross referance o page numbers, 1S com-
pilad according 1o pin numbers on the Motronic control unil in ascending sequence.

Fin | Connected Component Infermation/Function kor Motronic Page
[Functional Diagram Symbals) {Type of Signal: INFGUT)
1 Final autpul staga 1 - Pin 2 Ignitizn signal for cylinders 1, 7, 6, 4 {ouf) 3%
2 Mot used e s
| Fuel pump relay {J 17] Earth activation of relay {owl) a9
4 ISS valve (M 71) - Pin 2 | Earth activation of 155 (oul) 39
5 ACF solandid vatva | {MN 80) - Pin 1 Earth activation of tank ventilation {out) a9
[ Magnalic coupling contraf unit (1 153) AN compressor signal (im 4 out) =8
T Alr volume meter (& 70 - Pin 3 Enging load (in| 40
8 Hall sendar {G 40} - Pin 5 Hall sznder signal {in) 42
] Coding plug (T 6m) - Pin3 Varsion coding {in) ag
10 | Lambda probe (G 39) Earth for lambda probe (In) 39 |
11 | Knock sensor | {G 1) - Pin 1 Knock fendency for cylindars 1, 2, 3, 4 {in| 52
12 | Throtlle valve potentiomatar (G 63] - Pin 1, Pawer supply {out) 34
Hall sender (G 40) - Pin 4+, ok :
Cading plug (T 6m) - Pin 3 =M |
13 Diagnostic connaclor (Lawira) Exciler wire signal {in) |
14 | Fuel injectors (M 30-to 88) Power aarh on imake manitold (owt) 37
15 | Fuel Infecior (M 3] - Pin 2 Injection signal, cylinder 3 {oul} a1
16 | Fuel injector (M BE) - Pin 2 Injection signal, cylinder & [oul} a1
17 | Fuel injecior (N 83) - Pin 2 Injection signal, cylinder 5 (out) 31
18 Motrenic contral wnit (J 220) Parmananl posilive, termenal 30 (irng 32
18 Elactronics, sensors, screanings Electronic aarh on intake manifold {out) ar
20 Final output stage 2 - Pin 2 Ignition signal for cylinders &, 2, 3, 8 [oul) as
21 Pulsing valve for EGR (M 18) - Pim 2 Earh activation ol EGR, US Version (oul) a4
22 | Diagnostic connacior (lamp wira) Flash code outpul, US Version {ouf) 55
23 | Lambda probe heating relay [J 208) Earth activation of heating {out) 32
24 Actuators olher tham fuel injeciors Power earth on Intake manifold {out) < ¥
25 Adr volume meeter (G 70) - Pin 4 Bum-all signal for hol-wine (out) 40
26 | Adrvolume meter (3 T0) - Pin 2 Reference vollage, earth (in} 41
27 | Matronic contral unit (J 220) Powar supply, tarminal 15 {in) ag
28 | Lambda probe (G 39) Miture compositian (in) 54
29 Kmock sansor Il (G 88} - Pin 1 Knock tendency tor cylinders 5, &, 7, & (in) 52
|
30 | Kmock sensorl (Gg1) - Pin 2, | Sender earth {oul) 34
Kotk sensor il {G 68) - Pin 2, iy |
dling switch (F 60) - Pin 4, T
Throftle valve potentiometer (G 53) - Pin 2, [
Coolant femperaiure sender (G 82) - Pin 2, o
Imtake alr temperature sander (G 42} - Pin2, | -*-
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_ (continued)

Pin

[#]
—

4 BREER

28

5

41
42
43
45

47

Information/Function for Maotronic

Connectad Component Page
(Funciional Diagram Symbols) [(Type of Signal; [MOUT)

EGA temperalure sensor (G 98) - Pin 2, Sender earth, US Version [ow) 3a
Ceoding plug [T 6m) - Fin & Sender aarih {oul)

On-board computer - Pin 15, Consumption signal (out] L
Cantrol unit [J 217 - Pin-21 -

Fuel injector (N 31) - Pin 2 Injection signal, eylinder 2 {out) 31
Fuel injector (M B5) - Pin 2 Injection signal, cylindar 7 {aul) 3
Fuel injeclor (M B4) - Pin 2 Injectian signal, eylinder & {out) 3
Fuel injector (M 33) - Pin 2 Injection signal, cylinder 4 {out) &1
Fuel mjectar (N 30) - Pin 2 Injection signal, cylinder 1 {out) 31
Alr volume mater (G 70) - Pin 5, Powar supply with ignition "0ON" {out) &3
Fuel injectors (N 30 to N 86) - Pin 1 - -

and other actuators (ACF, CPC, 155)

Goding plug - Pin 4 Version coding (in) 30
Coding piug - Pin 1 Versson coding [in} 39
Tachomeier - Pin 12, Spead signal {out) B0
Conkrod unit (J 217} - Pin 3 s

Air conditioner [manualidigaal) Adr conditioner signal [in] 1|
Salectar lever switch (aulom, gearbox] - Pin 4 | Driving range signal {in) 61
Mol used —_ —
Intake air lamperature sandir (G 42) - Pin 1 Intake air temperature signal {in) 48
Coolant femperature sandar (G 62) - Pin 1 Engine temperature signal (in) &0
EGR femperature sensor {G 98) - Pin 1 Exhaust temp. signal, US Version (in) a8
Ignition 1iming sender (G 4) - Pin 2 Ignificn fiming ggnal {in) 44
ignition timing sender |G 4] - Pin 1, Sender earih {out} 33
Enging speed sender (G 28) - Pin 1 =M

Engine spaed sender (G 28) - Pin 2 Spead signal {in) 44
Instrumant cluster (G 21) - Pin 7 Road spead signal (in) GO
Control unit {J 217) - Pin 32 Shin point signal {in) 62
Idlimg ewilch (F 60) - Pin & Idiing recognition (im) 45
Throtile valve potenticmeler (G 63) - Pin 3 Throtile vahve opamning (ing 46
Conirol unil {J 217) - Pin 47 Throtile vahe patentiometer signal {out) 62
Diagnastiz connectar (K-wire) Diggnostic signal {in + out) 61

T0
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