183 = 3000 £ approx.
142 Throfle closed 3000 £ mporo.
182 Thratthe fu 1000 £ aparos.

& Ernsure ignition saiiched OFF,
« Disconnact TP sansor mult-plug.
& Check resstance bateesn TR gensd lermnss.

Checking sarth connection - Fig, 17

[ Technical Data - typical |
| Terminals N Voltage |
[Earth termingd 8 sanh [0 approx |

MOTE: Probing TP sensor terminals should reveal one terminal with a voltage at or near 0 ¥, one terminal with a voltage
ot or near 5 V and one terminal with a variable volage depandent upon throttle position,

« Ersure ignition swiiched OFF,
& Do pof desconnect multi-phay. Access TP sansor multeglug terminals.

= Sesich ignition ON.
= Check voltage babeesn TP sansor lerminal and aarth.

Checking supply voltage - Fig 17
T

Supply voltage 1erminal & eartn |5V appeo,

NOTE: Probing TP sensor terminals should reveal one terminal with a vollage at or near 0 V, one terminal with a voltage
at or near 5V and one terminal with a varlable volBge dependent upon throtile position,

Ensure ignition switchad OFF,

D nal disconnec] mult-plug. Access TP sensor multi-piug esminals.
Switch ignition ON_

Chack voltage belwean TF sansor larminal and sarth,



Checking signal voltaga - Fig. 17

Tachnical Data - typical
Terminals " Condition " Voltage
|El-gnu vollage termingl & earth ||Tru'u:-Ttle Clinged || 1% appeox, |
| Sigral voliage terminal & earth || Thecttle fubly ooen |45 apprax. |

MOTE: Frobking TF sensor wrminals shoubd reveal one terminal with & weltage at or near 0 ¥, oné terminal with a vallage
at or near 5 ' and one terminal with a variable vollage dependent upon throttle position.

Ergure igritian swilched OFF.

Do nof disconnact mullisplug. Access TP sansor mulb=plug terminals.
Swiich ignition O,

Check valiage babasen TP sensar ierrminal and aarth.

Cparate throthle vahes while checking voltage.

Voltage change should be smaath,

& & & & & W

HI'WC'.W'E":'IUI'JUUU:"' Fig. 16 Fig. 17

A

Closed throtile position {CTP) switch

Checking = Fig. 18

| Technical Data - typical |
| Terminals ” Condition ” Resistance |
162 Thratile clasad Zan

1&2 Thiraltks slightly opan @

Ersure ignition swilched OFF,

Cigcomnecl CTF gwilch mult-plug.

Check resslance bBEbasen CTP svelch 1&minals.

Cparate throftle valer while checking resistance betwean aminals.

2@1
©
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Mass air flow (MAF) sensor

Chacking earth connection - Fig. 19 & Fig. 20

[ TechnicalData-typical ]
| Terminals " Voltage |
. 3wietype ]
2 & sarth l"l]"u' approx.
| d-wire type

| 1 & earth ||D".I' approx, |

Ensure ignition switched OFF.

Do not disconnect multi-plug. Access MAF sensor multi-plug terminals.
Switch ignition OGN,

Check voltage between multi-pleg terminal and earth,

L B B

Checking supply voltage - Fig. 19 & Fig. 20

| Technical Data - typical I
| Tarminals |I Voltagae I
| J-wire type |
[38 eartn || Battery vaitage |
 ewrewpe 0]

Ensure ignition swilched OFF.

Do not disconnect mult-plug, Access MAF sensor mulii-plug terminals.
Swilch ignition OM.

Check voltage betwean multi-plug terminal(s) and earth,

Checking signal voltage - Fig. 19 & Fig. 20

| Technical Data - typical |
| Fwire type |

1 & warth Enging idling ||1.5 W approx.
1 & warth 4000 rpm ||3.4 \ approx. |
4-wire type ]

2 & earth ||Egiin& idling ||D.E- V approx. |
|2-E. earth |I2[Iﬂ[| rpm |I 1,1V approc. |

|2 & garth 3000 rpm 1,8 v approx. |
|EE garth 4000 rpm ||1".2 V approx. ]

» Ensure ignifion switchead OFF,

» Do not disconnect multi-plug. Access MAF sensor muli-plug terminals.

» Start engine,

e Allow to idle.

» Check voltage between muiti-plug terminal and earth.

* Increase engine speed.

» Check voltags batwean mulli-plug terminal and aarth.



Wolume alr flow (WAF) sensor
Checking oparation

Enaiing ignition switchad OFF,

Disconnect ingaka ak trunking from WAF sensor,

Cperate sansaor flap over full extan of traval,

Chack for amooth cparation.

Clean ofl any gummy deposils with sobeenl, il necassany,

[ T T

Checking sarth connection - Fig. 21

| Technical Data - typical |
| Tarminals I Voltage |
|4 & sarth o v approx. |

# Ensure ignilion swibched OFF.

# Do not disconneci mult-plug. Access VAF sensor multi=plug terminals.
# Swakch ignition Ob

# Chack vollage betwaan multi-plug tarminal and earth,

Checking supply voltage - Fig. 21

Technical Data - fyplcal
Terminals Voltage
|3 & sarth ||5 W appnoA

# Ensure ignition switched OFF.

# Do not disconnec! mult-phug. Access VAF sansor multi-plug ferminals,
& Switch ignition O

& Chack voltage betwaen mult-plg tarminal and aarh.

Checking signal woliage - Fig. 1

Technical Data - typical |

| Tarminals | Condition I Voltage |
|2 & warth | Engine idling los15v |
2 & sarth | Max, rpm 45 Y apprax




Ensure ignilion switchad OFF.

Do nat disconnect multi-plug. Access VAF sersor muli-plug terminals,
Start angng. Allow 1o idle,

Chack voltage between multi-plug termingl and earth,

crease rpm bo spechied valwe.

Chack voltage betwaan mult-plug termingd and earth,

Violtage chanpe should b2 smosth.

Manifold absolute presswre (MAP) sensor
iChocking wacuum hosa

& Chack vacuum hose for blockkage or laaks,
#+ Replace faully hose.

iChocking warith connection = analoguwe type - Fig. 23

Technical Data = typical

|
| Terminals " Violtage
|

|

|

Typa 1 |

|2(B) & earth 0w aporox, |
| Type 2 |
[1 14) & earth [D".-' AROO. ]

HOTE: Probing MAP sensor terminals should reveal one terminal with a woltage at or near 0V, one terminal with a

woltage at or mear § V' and one terminal with a variable voltape dependent upon intake manifold vacuum and engine
operating conditions.

& Ersure ignition switched OFF.

» Do nol discannact mulli-plug. Acsess MAF sensor mulli-plug 1erminals.
» Swilch ignilion OM.

w Chesck vollage bebavsen multi-plg terminal and earih.

Checking earth conneciion - Ford digital type - Fig. 23



| Technical Duta - typlcal |

| Terminals I Vallage |
|-'IIE-H- aarth ||I:I".-' APPIroE, |
# Ersure ignition switchad OFF,
& Do not disconnest misti-plug, Access MAP sansar mulS-plug terminals.
& Swdich ignition ON,
& Check volage betwean muli-plug terminal and earth.

Checking supply voltage - anaklogua type - Fig. 33

Tachnical Data - typical
Tarminals Voliage
I Type 1 |
|1[A]$.eurtl1 ||5'u'u|:|:|m::. |
| Type 2 |
3(C) & earth |5 apores. |

NOTE: Probing MAP ssnsor terminals should reveal one lerminal with a vollage at or near 0 V, one terminal with &
voltage at or near 5V and one tarminal with a variable voltage depandent upon intake manifold vacuum and engine

operating conditions.

Ersure igrilion switchad OFF.

Do not disconnect multi-plug. Access MAP sansor mulli-plug ierminals.
Swich ignitian ON.

Chack volage belween mulli-plug berminal and sarih.

Checking supply voltage - Ford digital type - Fig. 23

| Technical Data - typical |

| Tarminals " Voltage |
|1'ﬁ & aarth ||5'u' APErox, |

Ensura ignition switchad OFF,

Do nal disconnee! mult-plog. Access MAP sensor mulli-plug lerminals.
Swibch ignibian OH.

Chack vollags batwaan muli-plug tarminal and earth,

Checking operation - analogue type - Fig. 23

Technical Data - typical
Terminals | Condition | Voltage

| Type 1 |
3(C) & earth Engine kiling 1,2 V' approx,

3(C) & earth Full thrattia 45V

I Type 2 |
|2 () & earth | Engine idling 11,2 v aporox. |
|2 (B) & eart [ Fun throtie |45 v aporox. |




NOTE: Probing MAP sensor terminals should reveal one terminal with a woitage at or near 0 VW, one terminal with a
voltage at or near 3 ¥ and one terminal with a variable voltage dependent upon intake manifold vacuwm and enging
operating conditions.

Ersure ignilion swilched OFF.

Do not disconnect mulli-plug. Acoess MAP sersar mult-plug berminais.
SRarl angira.

Mo 1o idie

Check wollage between mult-plug terminal and earth.
increase angina spead sharply.

Chieck wollage batesen mulb-plug Terminal and agth

Checking operation - Ford digital type - Fig 73

Technical Data - typical
Terminals | Condition | Frequency
45 & earth 5] 160 Hz
45 & earih e i 105 Hz
& Ersure ignilion swilched OFF.
s Do nol disconnect Fulli-plug. Access MAP sersar muli-plg berminais.
& Swilch igniticn ON,
s Chech Fequeacy between Mul-plug iermeaal and sarh
* Stan angine
& Allow o idle.
» Oheck Mequency between mul-plug termnal and sarnh.
Eig 23 — —
3 2 1
(C) (@)
-l
intake air temperature (IAT) sensor

Chaching resistance -Fig 74

& Engure igrition swichad OFF

o Disconnect IAT sensor mul-plug.

» (Ieech arnbsan] ar Wmperatung

w [hech repslancs Delween AT senpor lerminale



s
Idle air control (IAC) valve

Checking resistance - 2-wire type - Fig. 25

Technical Data - typical "
Resittance || 10-20 2 approx. |

® Ensurs igrition switchad OFF.
e [isconnect IAC vahe multi-plug.
# Check resistance betwean LAC valve terminals.

Checking resistance - 3-wire type - Fig. 26

| TechnicalData-typleat |
Terminals | Resistance

1413 30 L2 approx.

142 17.5 (2 approx.

243 15,5 [ approx.

» Ensura igrition switchad OFF,
» Disconnect AL valve multi-plug.
* Check resistance between LAC vale lerminals.

Checking resistance - 4-wire type 1 -Fig. 27 & Fig. 28

Technical Data - typical
| Terminals | Resistance |
ALB || 4080 12 apprax.

C&D ||¢L'I-IEIZI ﬂuEEm:.

» Ensure ignition swilched OFF.
e Disconnect WG vabe multi-plug,
# Check resisiance betwean LAC vakee ferminals.




Checking resistance - d-wire type 2 - Fig. 29

Technical Data - typical
| Terminals "

4aD
B&C

Resistance

|| 52-58 51 appros.
||52—5EI £l approm

# Ensura ignition seitchad OFF,
= [sconnect 185 vahe muli-plug
» Check resiEiance betwaen IAC vale tenminas,

Fifg. 25




idie spead control (15C) actuator

Checking resistance - Fig. 30

| Technical Data - typical

Tarminals Besistance

142 3200 11

& Ensura igniticn switched OFF,
& DEconnect IS0 acluslor mulli-plug.
# ‘Check resislance betwsen 150 actuator ferminals.

dglditional idle air conirel valve
NOTE: ignition must not be switched ON for B0 minutes befors test is carried out.

Chacking resistancs - Fig. 31

Technical Data - typical

|Fh:iﬂ-i|nl:n | 40 £3 approx.

Enzwra ignition switched OFF.

Enswma angine is cold.

D=connect additioral idle ar conirol walve mulli-ghug.

Check msisianca betwaen additional idle ar control vales ieminals.

Chocking operation 1 «Fig. 33

HWOTE: Ignition musi not be switched ON for 80 minuies before fest is carried out.

Ersure igniton swiichad OFF,

Ersure engine & cokd.

Cisconnes addilional ile sir coninal vake hoses.

Loak throwgh addilional ide air conirol vakve.

Additicnal idle air contndl valve should b apen.

Syich ignition ON.

fddilional dle air conkral valve should close slowly as b-metal sinp warms-up.

" B W R RS



Chacking operation 2 - angine cold -Fig, 33

Ensura ignition switchad OFF,

Ensura angina is Godd.

Slart engine. Allow 1o idla.

Squeazs air hose bebtasen addilional die air camirol vahe and nlake manifold.
Enging spasd should drop,

Checking operation 3 - engine hot - Fig. 32

Ensure ignilion switched OFF.

Slart anging. Allcw 1o idia,

Ensura angine is at normal cparating femparatuna,

Squeanze air hose batewen addiional die air conirel vahse and imlake manifold

Engine spaed should remain constand,

g1

Intake anilald gir comtrs solenaid

Checking resistance - Fig. 33

| Technical Data - typical |
Resistance | B0-85 ©1 appras. |

» Ergure igritan swiched OFF,
» Discomnnes] imlake manield air canlrel salenoid mulli-pleg.
s Check resstance babssen inkake manifold air conkral sclanaid ierminals.

Fifi. 33

@
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Turbacharger (TC) wastegate regulating valve

Checking resistance - Fig. 34

Technical Data - typlcal

Resstance |3:|—-Il:| 1 approx.

# Ensure ignition switchad OFF,
#« Disconnect TC wasiegate regulating valve midt-plug.

« Chack resstance between TC wastegabe regulating valve terminals.

Fig. 34

Barometric pressune (BARD) sensor

Checking - Fig. 35

| Technical Data - typical

|
| Tarminals || Conditlon | Resistance |
182 I- | 1200 02 aporox. |
1413 l- | 2650 £ aparox. |
2413 l- | 2370 02 aporox. |
1432 | See text | Changing ]

Ersure igrition swichad OFF,

CAacomnec] BARC sansod mulli-plug.

Chack resistance babwaan BARD sensor terminals,

Check resslance Dabwean BARD sensor terminals 1 and 2.
Bl ind BARD sensar port Fig. 35 [A]

Check hat resistance changes.

LA B




ignition amplifier

Chacking supply voltage - T pins - distributoriess ignition - Fig. 81

i Technical Data - ypical

| Terminals Voltage
(18 sartn | Battary votage |
E & aarih Battary voliage

Enswa ignilion swilched OFF.

Deconnect ignilion amgliber muli-plug-

Switch igniticn QM.

Chack voltage betwaen hamess mulli-pieg teeminals and aarih
¥ vokage not as specified: Brafly crank angina,

Chack voltage betwasn hamess mulli-plsg ierminals and aarth.
¥ vokage nat as specified: Check wirng,

Chacking sarth conmection - T pins - distributoriess kgnithen - Flg. 51

Technlcal Data - typical
Terminals Fesistance
|.1..t. a@rth ||.Euaru

Ergure igritian swilched OFF,

Discannect ignitian ampifier mult-plug.

Check resatance bebween harmesa mulli-pug terminal and aanh.
Il resistance nol as specified: Check wiring.

- 8w

Checking signal - 7 pins - distributorless ignition - Fig. 52

| Technical Data - typical |
Terminals | LED |

284 | Frashing |
487 || Frashing |

» Ersure igriion swiched OFF,

» Do not dscannect mulli-plug. Access ignilion amaliber mulli-plug lerminals.

» Connect LED fesi lamp beftesen multi-plup terminals.

# Brafly crank anging,

& Chack thal LED fashes,

»

I LED does niot flash: Check wining and crankahafl position (CEF) sensar.

Checking operation - T pins - distributeriess ignition - Fig, 52

| Technical Data - typical

| Tarminals I LED
[184 || Prashing

l4 &5 ||Piashing




Ergure igrilicn awilched QFF.

Ersure igrifion oail and igrifion amplifier mulli-plugs are conneched.

Do net disconnact multi-plug. Accass ignition amplifisr multi-plug barminals.
Connact LED test lamp betwaen multiplug tarminals,

Brimfly crank mngina.

Check that LED flashes,

If LED does not flash: Suspact faulty ignition amplifier

Flg. 51

;?554321:

Engiine coolant temperatures (ECT) sensor

iChecking «» Bosch NTEC « Fig. 83

| Technical Data - typical |
| Temperature " Resistance |
3= || 6000 £2 approx |
L0 |[2500 0 apprex. |
|2||}"L‘.‘- || 2500 11 approx |
40T |[1200 2 apprax. |
le0T || 800 62 apgrca. |
|B0T [| 300 £ apgre. |
100 || 180 51 apgpros. |

Ensura ignition switchad CFF.

Cisconnect ECT sensor muli-plug

Relieve residual pressure in coaling sysbem.

Remove ECT sensor from engina.

immersa ECT sansor probe in cogant of specifad amparatuna,

Chack resistance batwean ECT sensor tarminals.

ECT sensor may be checked in silu if engine lemperalure and resislance readings afe compared.

Chacking - Ford - Fig, 53

| Technical Data - typical |
| Temparature " Resistance |
loc ||s5000 0 approx. |
[zoT || 38000 £ apgrox. |
40C 15000 (1 appro,

80T TE00 £ apprax.

|E-I:I'i.‘. ||3-BI]'I:I i1 appro. |




Chao

Ensura igniticn switchad OFF,

Desconnect ECT sensor mali-plug

Relieve reaidual pressuns n cooling syatam.

Ramove ECT sensor from engina,

Immersa ECT sensor probe in coostant of spacifad tamperaiung,

Cheack resislancs belvwesen ECT sansar berminals.

ECT sensor may be checked in siu if engine lemperature and resisiance readings are comparned.

king - Renix (Renault) PTC - Fig. 53

Tachnical Data - typical

Temparaiura " Resistance

20

||EHJ il appiox,

laot

| 390 (2 appeox.

oo

||-l-l:|-tl {1 approx.

® & & A &

Ensure igrition swiichad OFF,

Diaconnect ECT sensor multi-plug.

Refave residual pressure in eooling sysiem.

Remava ECT sensor from angine.

Imrnerse ECT samngar proba in coolant of specilied temperatune.
Chack reamiance babwean ECT sensor lerminals.

ECT smnsar may be checkad in situ # snging temparature and resistance readings ame comparesd.

Crankshaft position (CKP) sensorfengine speed (RPM)] sensor'camshaft position (CMP) sensor

Chacking resistanca - inductiva 2-wire type - Fig. 54

Technical Data - typical

Resis

lanca 40012300 [} approx,

# Ersure ignition switched OFF,
& Disconnect sansor muli-plug
& Check resstance babween sansor termingls,

Chacking woitage = inductive 2-wire type - Fig. 55

Technical Data - typical I

|vollage | 2-8 V appro. |




Ensura igniticn switched OFF.
Dizconmect sensor muli-plug.

Briafly crank sngina,

Chiack woltage bebasen sansar tarminals,

Chacking resistance - iInductive 3-wire typa - Fig. 556

Technical Data - typical

Tarminals Rmsistanca

142 S7%-750 11 approx,

» [Ensue ignilicn swilched OFF.
s [DEconmss] sensor I'I"I.IH.I-IHLI-E.
» Check ressiance beteeen sensar eeminals.

Chocking voltage - inductive 3-wira typa - Fig. 57

Technical Data - typical
Terminals Voltage
142 ||2-8 v approx.

Ergure igriliaon swaghed OFF.
Disconnect sensar mulb-plug.

Brgfly crank anging.

Chack voliags betwaan sansor leeminals,

Checking supply voltage - Hall-efect type - Fig. 58

Technical Data - typical
Terminals | Voltage
1&3 4,5 W min.

Ersure igribion swilchad OFF,

Discomnect sansor multi-plug,

Switch ignition ON.

Chack voliage batwaan hamess mult-plug terminals,
i wvoliege not Bs specified: Briefly crank angina.
Checi volBge Datwean harmess mult-plug terminals.
If vollage not 88 specified: Check wirng.

- BB BB

Checking signal - Hall-effect typs - Fig. 59

Technical Data - typical
| Terminals I LED |
l1&2 | Flashing |

MOTE: Disconnect injecter multi-plugs before cranking tesis, to prevent angine from starting.

Ereaure kgnifian swiched OFF,

Do not discomnnect muli-plug. Access sensor muli-plug terminals.
Conneel LED iesi larmp between multi-plug Lerminals.

Brafly crank engine.

Chieck thiat LED Mashes,

. 8 2 B B
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Knock sansor (KS)

Checking - Fig, 50

Technical Data - typical |
Tightaning torque | 20 nem |

Ensura ignition switchad GFF,

Draconnect KS mult-plug.

Rermawe K5

Ensura cylindar block and KS mating faces are free from comesion and clean,
Rafit KS.

Tighten fixirg b specified targue.

Checking resistance - Fig. 61

Terminals

» Erdure igndion sawilched OFF.
» Disconnect KS mulli-plug.
» Check resstance bateeen KS terminals.

Checking signal - Fig, 62

| Technical Data - Iﬂltﬂl |

Terminals Woltage

1 & earth 0,6V ac approx.

Ersure igrfion awilched OFF.

Do nod discaonnact mulli-plug. Access KE mulb-plug Eminals.
Etari mngina,

Ao b idle,

Check voltage batewan mulb-plug terminal and aarth.
increasa anging spead sharply,

Check that witage Incraases,

R B &S

Fig. 60 Fig. 61







