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Pinpoint Tests

Component l,ocation
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Component Location
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Pinpoint Tesls
5-3

General Procedures for Pinpoint Testing

Inspection

The basic diagfostic procedure recoTnmenoec lor mosl sensor and actuator c rcutts s to
disconnecl the harness a1 lhe connector and tnspect lor corrosion, bent plns, spread p ns or any
condrt on that could cause a oose or nlermittent connectton.

Connector Checks to Ground (8,
Measure the resislance of al \rir ng harness connectors to ground (preferably the negat ve baitery
cab e) 10 determine il a short to ground conditlon s present. lt is jmportant ihat during this tesi
all accessories, including the dome light, be turned ofl. Current flow in the system will
atfecl resistance readings. lf the reading is fluctuating greafly, disconnect the battery and
measure to the negative battery cable.

. S gnai return shou d measuTe less than S ohms.

. The VBEF and sgna nes. w th the processor connecled, w norma y measure greater than 50
K Onrns.

. PoweT ground on an actuaior circu t shou d measure ess lhan 5 ohrns. The contro stde oi an
aclualor c rcurt w ll a so norma y measure greater than 50 k ohms.

Connector Voltage Checks

The next step ts to tLrrn the gnition key to the ON posllion and r.easure f the expectecl voltages
are present at lhe connector. On crrcu ts with expected vo tages thrs test w ll veriiy the ntegrit of
that circurt. On circu ls w thoul an expecled voltage this iest will cleterm ne f that circLr t is shorted
or misw red to a voltage source.

. Srgnal return shou d measure less lhan 2 5 vo ts.

. VREF shou d measufe 4 5-5 5 vo ts lf this s higher or lower than expected. d sconnect sensors
one at a trnre to determife tf a sensor ts biasing the circu t and refer to VREF p npo nt
proceoLrres.

. Sgna res w Tneasurc either 0 .25 V if thecircul sdesgneotopull down when drsconnected
or a h gh-or voltage (normally 4 6-5. or 12 V) ii it sdesgnecl as a puti up circLrit. A puti up sgna
c rcLrt lhat rneasures the expected value norma y lfdicates a good crrcuit

. Actuator circu ls may be e lher on/ofl type c rc tits (norma y 12 volts) or pulse wldlh Inodu ated
c rcuits (12 vo ts conlrolled by a 90 duty cyc e).

. Communicat on circu ls afe similar 10 sensor circuits when disconnected in that they w be
desgned to ether pLrl up or pull down when disconnecled Measurng the expected voltage of a
communrcatron c fcuit when disconfected w often d scern ts cond t on.
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General Procedures lbr Pinpoint Testine

Harness Resistance Tests
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Pinpoint Tests

Vehicle Battcrv

Circuit Function

With the lgn tion sw tch in lhe START or RUN positton. vo tage is applied to the cott ot thepowertra n conlrol modu e {pCM) retay. The appled voltage 6nergizes the retay and closes the
nrernat relay contacts. W th the felay contacts closecl, vehrc e power (VpWR) is supp ed lo the

Fault Detection

Vehicle power s monitored by the PCM When the voltage is above or beow a pre_calibraled
value. an Internat counler will tncrement unttl a DTC ts sel.

A ClUttott,th" PCM harness connectors must be property seated and the connector
latch properly attached to eliminate possible driveability concerns or a no start condition.
Installing the PCIVI connectors on an angle may cause an improper connectjon,
misdia9nosis and damaged components. Install the connector untit the lever pivots and
seats itself. Apply light pressure to get the connector into position on the pCM and then
fully seat the connector.

Note: V sua y nspect lhe harness connectors lor cofrosion. darnage. proper mating and correct
pin lens on.

Nole: When the PCM s dtsconnected additlonal DTCS wili be sel. Clear a DTCS alter restorno
lne ven c e

DTC Description

. P0560 = System Votage

' P0562 = System Voltage Low

. P0563 = Svstem Voltaoe H oh

'12

35

PCIV
BODY HAFNESS

CONNECIOB CONNECTOB
40086708

-
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Vehicle Itattery

| _ I99l!t?s ResultsA | 
3 lLJ.r\o_s 

r|, I poJBt . 'oDrs 
D rc _r

F 't95qo jq:6i oP PLr563

iction to Take

Nole DTC p0563 ra,"r a-no 
" 

Z+ 
"",nlUmP start

oJi.,iX1X'.1"t 
*' t"ri'nq crank wrth a row

. 
:ll:^1 'l*"1'_":, 

n|d , hd,s ns \v5rem!v,d9c! nErtsh ro \VortshoO i\,4ar!!.1

ili,ji:$lnx :H#::?,Tf";'""'
cse-cr rgElc l,,r nEGv voLrnorcisZjiiid

I

GO to 42
REPAIR as necessary.
REFER to ih. WorkshoD
ManLra Secton:114

GO to A3
REPAIF the c rcu r in

A2

I\or^ ro F -..,- In6 Di lvt (r:1]06
rne saliery lun trol bo, lBlBt.
REFEF to the W| ng D agrdms t4a|ud torrurvr re/ay { ol pn orahols. Key off.. Dsconnect the pct4 retay. Key on. engine oil. tvleasLrre-the vollage between the pcl,4 retayoa'a, o ooF _,.p,1 r0 hd,.L .soe

,rnd orou j. d o I d, ,ra th! ort iqo
oe veen the pC[.1 re ay co / power a rcuit
narness s de and groufcl.

- - ' Are the voltages areater than 10.5 vo s?aJ r tf L -r D, \r o_tA (Or -COJNDCIRCU T
..-No e -o r -\.oa,D... f. ,,. s. 1,, o .y .e
oroo_e s rnternal to ihe ren|atjuncton bo\(uJB /\o
REFEB ,o il c W,rnq D igr.f s [4.nudi ror
rLrvr re J\i or ! n lo!.t ons
'::T " hFD(r\4r6or

o 
-U 

hd naL n.J. 
"ncl h" Da lV ,F d, Iground crrcLlt harness side

- I ralhglel!Iamp illuminated?
A4 .Hr . fdl p( M Fr A,

. :::?:., ..Prrv .,, .o, Donlr, rp
rr_ | F ro w, fo LJ "ut"r 

-o,, ,ao
( -i ooncnt -o rnq. Does lhe pCM ret;y pass the component
test?

GO to 44

::":f'r *" open sround

GO lc] A5

iNSTALL a new pct relay

:lr0r f o!v-.i a n a.Nrii !m !s.r: D ;qrisrs a irL Dres. t2 2l]03



Vehicle Batterv

Test Steps T Resulls Action to Take
A5

-

CH
AN

:

ECK THE PCI,4 POWER C]RCU TS FOR
OPEN

Key off
D sconnect the PC[,4 boc]y harness

Meas!re the resislance between the pC[4
relay prn 87 harness side and the PCI\,4
0ocry narness connector plns 34 and 46

GO lo A6.

REPA R lhe circuit in

. Are lhe resistances less than 5 ohms?
46 L FL , ^ TLL Pr V ,FOJ\D C "Cr-rrS r oq IA\ OPIN

. l\,4eas!re lhe resislance belween the pCM yes CLEAB the DTCS. REPEAT
ihe sell lest I DTC P0560.
P0562. or P0563 is presenl
again INSTALL a new PCI\,4

body rrarness conneclor p ns 10, 1j and 23
nafness s de and grouno. Are lhe resislances less than 5 ohms?

NO FEPAIR ihe c rcuit in

2t)0,1 P.ied,! n Conrro,Emssrons Daqn.ss 6lLLres.,A l:,2aaa



Circuit Function

Belerence vo tage iVREFI ts d pus trve(ne po!\?eT|arn contro mociLrte (pclv) TI:^l:9olappfoxmately50vots-3'.) rnal s an outpul by

'etLrn,src"r*, "",,""oiJ-i"[!;ili:""."1;l"jj,:1i1T].#:"S"t"1,f"'ll:;"*i"o-t,s#tt" 
,.":,::Jii; iJLH :?.J :ilX"lj;:, 

a check ror vREF has ra ed in rhe sensor pinpo,f t tests

Note: A VFEF crrcu t shorted to qround
oue to the nabrllty of the pb[4 t{) Xli,"fJ#J:",ir",1,j:Xil'::"i" Drcs w I be present

,^. 
\ CAUTION: The pcM harness 

"!ll!g-tgr",1u"1 be property seated ano the connectortarcn properly altached to eliminate oossible driveability 
"on"uin" oi u ,io srarr condition.Installing the pCM connectors on un-110r9 may cause an improper connection,mrsoragnosis and damaged componenls_ Instalt the connect6i .i.jirin"'ii*, prvors anclsears rrsef. Appty tight pressure to set rne connectoi ini;;;;i;;;.rj;"ti:, pcM and thenrutty seat the connector.

Note: Vislrally nspect the harness oon
p n iensron rrleclors lo' cofros/on damage. proper matinq and corTecl

*t" 
)flJil;li"talrt 

s cl sconnected acJc]rr ona DTCS $/ be sel C ear a D fos alrer resror ng

Remember

This pinpotfl test s iItefded lo cliagnose only the toilolvrng:
t sensor narness clrcu ts: SIG RTN VBEF
. 3 [rire sensors ancl aatLrators

. PCM

lir, r-. ,-r. r. it, r-ni Fr,i:ofr D!!rf.s: 6,iL a;r.. ,:2Lllr3



Pinpoint Tests

Ret'crence Voltage

TO SENSORS

A0059946

Test Steps Action to Take
81 CHECK VREF CIRCU]T

Nole: More than one VHEF circuil may be
present. al VBEF c rcuits must be checked
. Key olf. Drsconnecl any 3 wtre sensor

NO

GO lo 84.
GO to 82

' l,,4easure the vollage bet$,een VREF s gna
circu 1 and ground.

. ls the voltage between 4.5 and 5.5 votts?
l82 CHECK VFEF FOF A SHORi TO GROUND

- 
. K"y "ii ]v",. Disconnect the PCM harness cofnecto. I\4easure the resislance between suspecl

sensor VFEF c rcu t and grounc. ls the resistance greater lhan 10,000
ohms?

83 oHECK vREF c Fcu r roR eru oprl I

GO to 83.

aESTORE the
CLEAB DTCS and RETEST

. I\4easure the resislance between PCM
harness connector afd Jau ty sensor VREF

. ls the resistance less than 5 ohms?

+ INSiALL a new PCM.
FESTOFE the veh cle
CLEAF DTC5 and RETEST

RESTORE the
CLEAB DTCs

in VREF c rcuil

IIand RETEST
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Pinpoinl Tests

Reference Voltage

84 i.rFc\ 
""r.:T:"j:j"-. - ",o,.,,. 

.. ,.,, Fesurts Action ro rake
ra,rr rFosrNsdF""'" :1."'

i : ?:T:l*" .Lrspect sensor. 

- 
] "* , * no., ,n" n",n"""' y?ltf $i,":llff: :ilili:t,yrr "'-" iiill"';; ":?1Tl^'r".

.on-e, ror o, tne,a teo sensii -"" oose, o.ne,t,on RISTOBE. rs the vortase berween 4.s and 5.5 vons? mfi,rt| ir.^i:J".

t

a5 cHFc{5Gq \crqLu,rroRANr .Dr n, 'o uo " "u- 

-'.''

-- i xl or.: [,:u"""J1",n" res,stance berween * "^ 
]:". 'l oo'o 

"u.!''!.-rr dnd 9 oLnd BLPATB op. r- S,G Bt N' rs the resistance tess than 5 ohms? i,:..1"X.,?:1..,;i iEi;,"
fieTcH-rcx vne r crncurr ron n siroer ro i +!he 

lyslgm 
iGPOL\D 

_

. lsconnect the pCI\,4 harness cc,rtrrecror or yes _ G.] i^ E7',u"i s^n*o. Ye' 0o o 87
' l\4easure the resistance between VBEF i 

*o -i REPAIB VREF c rcur snon io
clrcu I and ground. ground. RESTORE the

' ls the resistance greater than 10.000 ver ,rle CLrAP Drr s dndohms" Rf lFot -F )]<te.r
I e{cueo< vnE crncgrr ron en opsr,r r f :' : l ]

- 
- . :j ':

t .6, o,. Me;sure the resrstance between lhe pcfM ] 
t* -l INESTALL a nel\, pcM.

h!r-e, . , on. ec; viii: ;:" c .. J:, :. o c-:;ikoF 
rne ah:L ^

ra-,r <.n<o, yFEF Lrrcur 
! v o u 

:_'^tj:.^o] C, ",d PFL S-
. ls the resislance less than 5 ohms? ., I'e y5lF1

r\ro qFpArq opp r. Vqt F L |r -ilpESrOFt the \eh..,-a

00door4.., ...o.. o L o D,"



Pinpoinl Tests
5-11

S,;j;t,iitlt Position (cPP)/Neurral

Signal Functions

The normally c osed clutch pedat pos tion (Cpp) sw tch detects when the ctulch peda is pressed
(manual transm ssions) to d sable the speed control system and pTO and ra sed_ dle mode. Swilch
actuar on occurs as the crutch is nitaly pressed prior 10 drsengaging the lransmssron ar rhe top oi
kavel.

CONNECTOf] JUNCTION

(r0Al

A0067384

a CAUTION: Tne powertrain control module (PCM) harness connectors must be properly
seated and the connector latch properly attached to eliminate possible driveability concerns
or a no stad condition. Installing PCM connectors on an angle may cause an improper
connection, misdiagnosis and damaged components. Install the connector until the lever
pivots and seats itself. Apply light pressure to get the connector into position on the PCM
and then lully seat the connector.

Note: V sualiy nspect the harness connecloTs for coTros on, damage. proper mating and correct
orn tensron

Note: When the PCNI s d sconnected addit onal DTCS w be set. C ear all DTCS after reslorinq
the vehicle

DTC DescriDtion

. P0704 = Clutch Swich Input Crrcuit Ma funclron

200.1 Powertrarn Conlr.rrEmrss ..s D dgfoss 60LDesel 1212003



5-12

Pjnpoint

Clutch Pedal position
start Switch

(CPP)/Neulral

D,a.Nos-r( l:ff j 
"", o,^ 

".o.Noo q.'e' ro rn-" pr.rLl ,J.^-^^^^-,
Yes

":^:::-!f 
n_no... o.rLe beo,..no or r_,rs

NO

Note: No PtD lrans I on ndicates a Cpp c rcuit

| FqsllLs I Aclion to Take

) GOto C2
) GOto C4

Lcr l

. Connect the scan tool

' Access Cpp/pNp ptD. Apply and fetease the ctutch pedal

l

' Does the ptD read ONl-.r;HEChE:#:;r=#!r!iry_"1 unlu'lLl! lyllgl
. Disconnect the Cpp swrtch. Does the ptD go to OFF?

- '
CHECK CPP
VOLTAGE

3-

-.. , INSTALL a new Cpp swilch.
RESTORE the vel c e.
CLEAR DTcs and RETEST
rne systern.

No r Gar^ ^.CIFCU]T FOR A SHORT TO
l llo Lgo ! e3

. D sconnect lhe pclvt body harness

I..Yes : INSTALL a new pCM.qL.TOoLIe..n -
CLEAR DTCS and RETEST
rne systerr].

No 9tPA 9 <n6r 16 .e,1ogs
RESTORE rhe vehrcte.
CLEAR DTCS and RETEST

c4 cHFek apD ,CHECK CPP SWITCH

WLCAN U US ANd HEIEST
the 5vstem

. Measlre lhe resistance across Cpp swrtcrr

. ls the resistance less than 5 ohms?
C5 CHECh CPP CIRCUIT FOF AN OPEN

. Fe nsta cPP swrich.

. lMeasure the vo tage between the pcl\4
narness connector pin 36 and oround

' ts the voltage tess than 0.2 v;tts?

. R€nrove Cpp sw tch

. lvleasuTe the res slance between lhe pCN4
l]ooy narness connector pin 36 ancl the
non powered s de of Ihe luse btock.. ls lhe resistance less than 5 ohms?

) GOto C5

' NSTALL a new Cpp swrrch
FESTORE the vehrcle
CLEAR DTCS and RETEST

- NSTALL a fev/ pCI\4
RESTORE the veht.le
CLEAR DTCS and RETEST

r BEPAIR open n wrrnq.
BESTORE rhe vehicle.
CLEAR DTCS and RETEST
tlre synem

No

21lr,r p.!renr.h Corrr!/.Emrss,.nr Daa|cs: 6OL Ll.ri r:2.|l



Pinpoint Tests
5-13

Crankshaft l,osition (CKP) Sensor

Signal Functions

I!:,."lhtl?ft poshon lChPr srgnal Source is a vanabe reluctance sensor mounted n the right
tronl srde of the eng ne bock. The sensor reacts to a lafget whee oll lhe crankshait The tardet
wl'ree s a 60 m nLts 2 tooth stee disk with 58 evenly spaced ieeth and a SYNC gap 1a m nui Z
s ot \,\r de tooth) .The sensor produces pr.r ses for each tooth edge that passes it. -rani<shatt speed
rs derived from the lrequency ol lhe CKp sensor s gna . The crankshafi pos lion is clelerminecj by
synchron zing ihe SYNC looth with the SyNC gap s gnals from the target wheet. Diagnost c
nloTmatron on the CKP nput signal is obtalnecl by carrylng oul accuracy checks on f;equency. and
duty cycle with soJtware strateg es

The powertrarn control mod! e (PClr4) uses the CKp anct camsfralt posit on (CNlp) sig|al to
calculale engine speed and plston poslion. The CKp creates a siqna used bv lhe pCN,4 to ind cate
c\, _d. rdarli caron|| .p"iicJldt bdt a 1." ChPLorld'1 dpFrd^et Imdqt et rldr.6oresa
magnet c tie d The signa rs created when lhe targel wheel roiates and breaks the magnet c iield
created by the sensor The eng ne w I not operate w thout a CKP s gnal

Engine Speed ls dclerm ned by counting the I5 Windows on the crankshaft gear each
crankshatt revolution.

Injection Control Pressure - Engine speed is one of the controlling var ables n the calcu at on
of desired n eclion control pressure.

Exhaust Pressure Exhaust pressLrre coftro is a functron ol engine speed and load

Fuel Quantity Control/Torque Limiting - Eng ne torque and fuel ls contro ed and is dependent
onengnespeed Fuel quant ly is determined by eng ne speed.

a CAUTION:The PCM harness connectors must be properly seated and the connector
latch properly attached to eliminate possible driveability concerns of a no start condition.
Installing the PCM connectors on an angle may cause an improper connection,
misdiagnosis and damaged components. Install the connector until the lever pivots and
seats itself. Apply light pressure to get the connector into position on ihe PC[4 and then
fully seat the connector.

Note: Visua y inspect the harness connectors foT cofToslon darnage proper mat ng and cofiect
p n lensron.

Nole: When the PCM is disconnected adcltio|ja DTCS will beset.Cearall DTCS after restoring
lne ven c e

2aaj P.{r1;. C!.lr. Ens:of:r-Ji!n.si 6LrLDese 1:2rr:l



5-14
int Tests

Crankshaft Position (CKP) Sensor

This pinpoint test

. CKP sensor

. harness circurts:

. PCt\t

rs rntended 10 cliagnose the followrng:

CKP (+). CKp (,), CKp oul and CKp shre d

tl
23

46

I

12

35

ENGINE HARNESS
CONNECTOB

32

FICM
HARNESS

CONNECTOB

40079866

DTC Descriptions

. P0335 = Crankshalt Postion

' P0336 = Crankshaft Position

. P2617 = Crankshaft posi|on

Sensor Circu t A

Sensof Clrcuit A Range/perfof mance

Out Fauil

]utrt".rr.r""rrrr.;+-l-
ii .-{- ;

i ' .t"?rttr-rtrtrl il

f'; l'
(='
'll a- -r

II. TT

' D."go l]t Oa" l]



Pjnpoint Tests

Crankshaft Position (CKP) Sensor

L
D1

I P0335. P0336 P2tjt 7

Note Sorne DTCS requrre that the engrne go
througrr more lhan one key cycle io set

Ncte: DTCS P0336 and P261l afe catbrated to
an incremenl coLtnter To set a DTC requires
grealer than 5 consecut ve iau I evefts ln flre
'-d'L 1or. o, r0 ,i p a
Perform the requ red nLrmber of key cycles lrom
RLIN to START to BUN (cyclng to OFF wir
reset t mer) and then pertorm the KOEO or
KOER seli tesl
. Perlorm the vrsua nspection.. Connect the scan ioo. frarTteve and rerorct alLJtCs. Clear a DTCS. Pedorm the KOEO on,demafd seti test.. P€rform the KOEF on-demand seli tesl. ls DTC P0335, P0336 or P2617 present?

oz otqt,,.tos t, I Dor B- l oDt D I .1 D0 .

Note Reier lo the PCl,4 and componenl
connectof p n nunrbers al the beg nn ng ol lh s

. Possible causes:

Results
DTCS

For DTCS P0335 or P0336
GO to D2
For DTC P2617, GO to Do

Unab e lo dLrp icate condrton
CHECK for oose connection.
oamaged of corrod€d
term nals or pins. W GGLE
harness attempl ng to
recreale llre Iaut REPAIF as
necessary REFER to Secl on
3 f a,:lrileab ty concern
ex sts. REFEF to Seciion 4 to
dragnose a no-start cond tion

Test Steps
PRELMNARYDAGNOSSFOF

Action to Take

NO

GO to D3

REFER 10 Sect on ,1 to
dragnose no'start condit on

grouno

sensor outputs open
SenSor oulPUls shorled lo

- one outpul open and the other outplt
snoneo Io groufo
sensor o!tput shortecl to vollage
CKP sensor
PC[,4. Does ihe engine start?

D3 CHECK THE RESISTANCE OF THE CKP
SENSOF

' Key oft.. Disconnect the PCll eng ne harness

. lvleaslre the resislance between PCVI
6 gnbhdra F o lr -0" dpr'

' ls lhe resislance belvreen 300 and 400

NO

GO 1l) D5.

GO to D6

2r)rr'r P.i.irtr r ar.nrr. Err.s.ns D.!n.r::s ti irr Lr.:c 2 2ao:
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Pinpoint

Crankshaft position (CKP; Sensor

CONF BI\4 Pc[4 FAL] T

Noie Some DTCS
llrrough more than

. Feconnect a I eleclr/ca confectors

. Clear al DTCS.. Perform Ihe KOEO of_dernand se I lest.. Herrofln thc KOEF on derndnct se rp<r. rs DTc p0335. p0336 or p26t7 pre;;nr?

_-^.
D6 .H- . \D I.Fr r"\ 'O" 

q.aOp- ,O
G FOUND
. ursconncct lhe CKp sefsor

1

- NSTALL a new pOlvl
RESTORE the vehrcle
CLEAR DTCS and RETEST
the syslem.

: unabte to duptcate the
cond ton CHECK for loose
connectof damaqed or
corroded term nals or pins
WIcGLE harness a ernpting
ro recreale the laLtlt FEFFF
to Sect on 3 it a drveabiity
00ncern ex sts

Il

' GOto D7
i REPA R shod in CKp sensor

c rcuit. RESTORE the vehrcle.
CLEAF DTCs and RETEST
the system

Test Steps

requrre thal the engrne go
one (ey cvcle lo sel

Besutts Action to Take

rnspect the cKp sensor iof damaqed or
corroded prns
[,4easure the res]stance belween pCfu4

-engrne harness connector as fo iolvs
prn 30 and ground
p n 41 and groLrnd
p ri 30 and prn :12
p/n 4l and p n 42

Are lhe resistances greater than tO.O00

oiin" to\l-N<oP .P J . roD AN

. l,,leasure lhe resrstance between ihe pCv
cngrne harness connecior prn 30 and CKp

INSTALL a new CKp sensor
BESTORE the vehicte.
CLEAR DTCS and RETEST
tfre sysiem

REPAIR open c rcu t
RESTORE lhe veh c e.
CLEAR DTCS and F]ETEST

No

D7

sensor harness connector pin 1i and pol\4
engrne rrarness p n 4i and CKp sensor
hamess connector pn 2. Are the resistances less than 5 ohms? NO

:ail P.|.nri r a..tr. Enj ss.r: D aa.!ss 6oLD.ser t?:tt3



Pinpoint Tesls 5-17

Crankshaft Position (CKP) Sensor D

D8

rest steps i B"j4l9 :! 119!q. to r"r.
Dl^r\O'-lL IDOLB F ODI Dl- P. '

an ncTerneni counler. To sel a DTC rcqltres
greater than 5 cofsecutlve tau t evenls in thc
crank mode or 10 fallt events n lhe rLtn mode
Perform the fequired number of key cyc es Irom
RUN to START lo RUN (cyc ng lo OFF \,\' I

resel I rnea and thef perform ihe KOEO or
KOEF sell-test
. Possbe caLrses:

s gna shorted lo vo tage
s gna shorled to ground
s gna crrcu I open

\06 qe.6 to.FD v F.lvo d,o oo - .6 Jo o D9
connector pn nurnbers al the begrnn ng ol lh s No ) Unabe to cjup]lcate conditon
prnpo nt test CHECK for oose

Note Somc DTCS requ re that the eng ne go connecrrons o111S:9-or
through more thal one key cyc e lo sel - corroded pins W GGLE

harfess atlempl ng to
Note: DTCS P2617 and P26T4 may set recreale faut BEFER to
s nru taneoLrs y afler an eng ne sta I ng event Seci on 3 i a dr veab I ty

Note: DTcs P0336 and P26l7 are ca brated to conc_arr ex sts

PCM
. Pedornr the KOEO on demand
. Pedcrfir the KOER on demand

' ls DTC P2617 present?
sell-tesl

D9
crRcu r FoR A sHo8f ]qvol]4{lE
CHECK CFANKSHAFT POSLTION S GNAL

. Kcy oii

. Drsconnect the

. D scofnect the

PCM eng ne harness

F CM harness connector C

GO to D10

FESTOFE the
CLEAR DTCS

to vo tage

and BETEST

. MeasLrre the vo taqe between FlCl'4 harness
connector C pin 5 and ground

. ls the voltage lecs than 0.2 volts?

FOR A
CRANKSHAFT POSITION SIGNAL

SHORT TO GROUND

[,:tJJi" .n" resLsrance berween F o.rr
harness connector C pin 5 and ground
ls the resistance greater than 10.000
ohms?

Yes . GO lo D1'l

No : REPA R shorl lo ground I
s llna oulpLrt c rc!rt
RESTORE llre v-"h c e
CLEAR DTCS and RETEST
tne svslem

2aC1 P.'.ir. n a:D.f,o Enr:iso13Da!r.ss.aaLoese 122003



5-18

Pinpoint Tests

Crankshaft position (CKPI Sensor

Test Slepst :;:]'";;;a;l?s'rror'sr-"rar 
Resurrs 1 reer!1'+r__l

OiHUU]T FOR A I\I ..IDENa -;;;;;;;,;;;;;;;
':;: :;:'i: i,o'r. ,'o;ifrY 

""'. rs the resistance less lhan 5 ohms?

-' INSTALL a new pCM
r RESTORE rhe vehrcter CLEAF DTcs and RETEST

\o Ff oAtq ope. ou,p,r .,qndl,'','|

:|0,1 prwedf.. Cortr.r Enr ss.n5 a aof.s s 6 Ot



Pinpoint Tests 5.19

Nlanifold Absolute Pressure (\'lAP)
Sensor, Analog

Signal Functions

The raanifold absoute pressure (lvlAP) sensor is a var ab e capac tance sensor that u/herl
supplied wth a s-volt reference sgnal lronr the powedrain contro anodule (PCN4t produces an
ana og voltage signal thal ndicates pressure.

Smoke Control
acceleTalton unI a

Dynamic Iniection

The MAP sgna s used to contro smoke by limling fuel quantly durng
speciiied boost pressure is obtarned

Timing Optrr 2.. tt a.lo1 I1r1g'o boo, p e., rF mo l

Fault Detection/Management

A MAP s gna that is detecled by the PCN/ to be out oJ range or at ar ncoTfecl va !e ior spec 1o

conditons w cause the Pclvl lo gnore the l\4AP signal and operale the engne irorr an rnterr"C
ooosl pressure srgnar.

,A CAUTION: The PCIII harness connectors must be properly seated and the connector
latch properly attached to eliminate possible driveability concerns or a no stad condition
Installing the PCI\4 connectors on an angle may cause an improper connection,
misdiagnosis and damaged components. Install the connector until the lever pivots and
seats itself. Apply light pressure to get the connector into position on the PCNI and then
fully seat the connector.

Note: Visuallv inspecl the harness conneclors lorcorroson. damage proper malng anll aafaaal

P n tenslon.

Nole: When the PC M is disconnected add tiona DTCS,,\rilbeset Ceara DTCS ailtr fesro .g
the vefric e

2J

'i6

12

21

35

BODY HARNESS
CONNECTOF

u -u_r.r_u-r.r-uld!6un!6 lljn !!L.l! L UUL r.r U tfl

lLl | nnnn-nn rntn lll
UJ oTr-tr-!T-o"o1"o-! [!_,

F.iii.r 1, a.rL :r r.r' r:r.-. .r.: ,i i,i : :,
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uffit,i*Jfgute Pressure (MAP)

DTC Descriptions
. P0236 = TLrrbo Boost

' P0237 = TLrrbo Boosl

Sensor A Circult performance

Sensof A Circuit Low lnput
. P0238 = Turbo Boost Sensor A Circulr Hrgh Input

Notet I 0.3 voll trom expected vo tage read ng is allowed.
T

r - - 
r!9t!te!9

E1 
::1..] ,vLl1-D_\ 

-DraGNG,s 
Eoq Drcs

I Resuls

:_rPr?-q6. !q2rz 10!q8
r Penorm the visua nspeclon. Uonnecl lhe scan lool. Felrieve and record a I DTCs
' Hecoro treeze ftame dat.l. Clear atDTCS.

- For DTC p0236. cO lo E2
' For DTC p0237. cO to E6.

For DTC p0238, GO to E.to
NO

' Penorn the \OEO On_De-land Sa, rp)t. i"-o n rn. Kofq on Danond sF., Ta)l. ls DTC p02J6. p0237 or p0238;;e;l?

12 DTAGNOSI c FoJBr -oDF ,DrrEz u aur\usl u FouBt E r oDt ,D-r D02.tb T

. Possible calrses:

Unable_10 dupl cate condr'lon
unE\-n roT oose (onnecllon
oamaqed or corroded oins
WIGGLE harness attempt nq
to recreate the fau t. REPAIF
as necessary REFER to
Sectton 3 rf a driveabr ity

- restncted MAp hose

- low lurbo boost
intake manilold
restncted LtAp sensor
PCI\I

Pedorm.visua/ rnspectron
p-Lr vrAts san,o. to a d.d 1a-tlotoc ,o.

oamage, leats, restflCtons and mtsro!tn.
Are manitotcts and lt Ap hose OK and 

-

concern exlsts

; GOto E3

J REPAIR eaks as necessaTv
RESTORE the veh c e' CLEAR DTCS anct RETEST

No

Ye!:
tl

PSIA

a0 115
t5 ro1
22 138 2A
28 172 25
36 206 30

212 35

free lrom damage?

2il0i F.rerlran acntro Enrrsnls J.ilnosrs 6cL Dr-se r2,2{,!3



Pinpoint Tests

Nlanifbld Absolute Pressure (}IAP)
Sensor, Analog E

Tesl Steps Results

CHECK MAP SENSOF

Noler R€ter to [4AP vo tage tab e al beginnrfg
ol lhe prnpoint test
. Access MAP VOLT

ls the voltage I 0.5 volts for
allitude?

MAP SENSOF VOLTAGE CHECK
. Dlscofnect pressure hose trom JIIAP sensor
. Key on eng ne off

Us ng Pressure Adapter Krt 014-00761 or
eq!ivalenl (qauge bar). apply 69 kPa (10
ps ) of pressure lo the [/AP sensor
Measure vo taqe between MAP sensor
harness connector signal p n 2 and ground

. ls the voltage reading 2.8 volts + 0.3

-:I I\4AP PERFORMANCE TEST

GO to E4.

INSTALL a nelv [.4AP sensor
RESTORE lhe veh c e.
CLEAF DTCs and RETEST

g'ven

NO

GO io E5

NSTALL a new MAP sensor
RESTORE the veh c e
CLEAR DTCS and FETEST

. Does the boost pressure exceed 82 kPa
(12 psi) at tull acceleration/boost and
return to the recorded gauge pressure at
idle?

DIAGNOSTIC TROUBLE CODE (DTC) P0237

f'fot", n"fo ro tnn pCfrl 
"",1 ".-p""""tconnector pir numbers at lhe beg nn ng oT tirrs

' Possbe calses

Connect pressure hose to N4AP sensor
Dt, o F. I VAD a o' p p. ,ta o.o rro.-l

intake rnan iold and insta I a pressure
(boost) sause
Record lhe gauge pressure
Fodd le, .,e .aLi,tp d^d d.iee..tF .pL,.tp
to ach eve lLrl boost

l/AP s gna c fcut opei or shorted lo

open VBEF crrcu 1

-- MAP sensor
PCM

. D sconncct the l,lAP sensor.

. tt.. ia t,! .o oqa oF .!n a .*l .
crcut pn I and sgna relLrrn crcut pn 3

RESTORE the vehicle
CLEAR DTCS and FETEST
the system. lf DTC returns
INSTALL a new PCt4

INSPECT intake man lolds lor
eaks CHECK i!rbo
condton BEFEB 1() lhe
Workshop lManua Sect on
303

GO lo E7.

FEPAIR open n VBEF or
s gna relrrn c rcurl
FESTOFE the veh c e
CLEAR DTCs 3fd RETEST

EO

No

. ls the vollage between 45ind 5.5 volls?

:,.,rir Prr..rr'.r r a.rrr'r I i :i.,, a.. r1, j'- :: I e,,. 12 2aa3
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Pinpoint Tests

Ui|;'Jl'kgolute Pressure (MAP)

Test Steps
BesultscHE.h s GNAL c rFcaUIT FOF A SHORI TOG ROUND

Action lo Take

. D sconnect the PCI\4 body harness eleclica
r \r ii' o r$6dn 'drvrAP

' rs rhe,,esisrance q,;;, ii"; ioff; ,",

GO to E8.

FEPAIB short io groun.l rDrnp rgndt . iLU r BESTOBE
rne vehr(le C LEAR DTCS
rnd RETEST rhe sysrem.

E8 clEj !1 a1_ , lncurrron AN OPEN

n signal crrc!il

and RETEST

#"Jio'hf ;:-"ST"*"*,'
CLEAB DTCS and RETFST

INSTALL a new pCM
RESTORE rhe vehrcle
CLEAR DTCs and RETEST
rne syslem

I'l_s^rj!! ? n€\\ [4Ap sensor.
nEb rUHE the veh c -aI LEAFl u I us and FETEST

GO to E1l

; GOto E9

' REPAIF open
RESTORE rhe
CLEAF DTCs

ls the resistance less than 5 ohms?
E9 a,HECh l,4AP ser.rson cncurr

n.: , .o o. ,u L o0.,B .o F
' Feco nP.r thp pL[4 bodr' harfess
. 

^ev 
on. eig;ne ofi.

tfie system.

. Access LtAp VOLT ptD. Hec:rd the t"4Ap VOLT plD read ng,,1^p -n or
v nEi a raLr I lr .i \rLtrrri c/rLLlt. ts the tvtAp ptD vottage readrng

€pproximalety 4.0 to 5.5 voltsi
Eio D,aCl\rO , rsoin, .,.. ^. ., uL T P0..8

Nnte V sua lv nspeci tfe vJ ce for
aIIeflnaTk,ol accessof es anal perforrnance,o'j jo 

. rao ".*,rJenrr.nrnre Lh/p erL r Reler ro Sectroni
u pse tte(troni. Conlro (EClSrst.m.
x oo c.l on\ to OBD Veh r es
Not,a Reter to the pct"l and componenl

"- " 
." 

" 
u..oe ,. .hp I pqn 

', q o...r,jprnforr lesl
. Possbecaltsesl

s gnal c fclrt shorted tc power
oDen gro!nd crrcutl
tuiAp sensor
PCI.,4. ndLrce opposrre DTC. lnsta the scilfr loo. Ceai alDTCS. Disconfecl the llAp sensor e/eclnca

. Periorn thp On Demrnd Sell Ttssr. ls DTC p0237 ser?

:a!r lr.r!-itra,r -,.!lr. Fnr :s o rs D rlr o. s 6 l]L D -!.r r2 :0113



Pinpoint Tests 5-23

Manifbld Absolute Pressure (MAP)
Sensor, Analog Ft

Test Steps Results Action to Take

CHECK I,'1AP
A SHOFT TO

SENSOR S GNAL C]FCUIT FOR
VOLTAGE

:D sconnect the PCl\rl body harness NO

GO to E12.

REPA R shorl lo votage n

signal circuil. RESTOFE the
vehrcle CLEAR DTCS and
RETEST the system

. l,/easure lhe vollage beiween
sensot narness connector prn

the [/AP
2 and qround

volts?' ls the voltage less than 0.2

El2 CHECK I'4AP SENSOF SIGNAL FETURN FOR
AN OPEN
. Key off.. Iveasure the resislance between IMAP

sensor harness connector pin 3 signal f€turn
and PCt4 body harness e ectrca connector
pn 33

. ls lhe resistance less than 5 ohms?

INSTALL a new PCM.
FESTOFE the veh cle
CLEAF DTCS afd BETEST

FEPA R open nsgnal return
circ!il. RESTOFE the veh cie
CLEAR DTCs and BETEST

2a0.1 P.4enra. C.nr'. E I i:.1s D n.cr.s 5 a irL Dlrsc l2 2!03
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Intake Air Temperature (IAT) Sensor

Circuit Function

The Iniake arr teT|perature (lAT) sens(nermr\to l./DA 5Fnsor v\'rl 
" "" ""'. 

l' -locdl6d 'n>'da llF ^ d5c d io!\ oLr 'rnq. a
Lh"rqe,.wher n""u."o*]i:"1'Jo::llt:'!.'t'" r\ 'r!p ovo'oporlor d,'o FmoFra,,.e
'rqldl rndl $'rr au"t,,","ap",ul-,rJ 'v'n'4 1'onl ol modllFrDc\'1 rl p od 'La\ d 0.5 \orr ardroq

The IAT sensor s primary fufction ls tcrare *hen cord.starrins 6";i;;;;,.";'",lll:f iJi'fi:#i:ffi.;lil::%.""#':fl,gl:: ""0',"
Fault Detection/llranagement

An IAT stqnal thal s cletecled our oi ra
rhe rAr s,enar and assume - "ro,""li3fi-'il,?l,liJ} i{ !il"J w cause the ensine 10 ,snore

/l\
. . CAUTION: The pCM harness conneclors. musl be properjy seated and the connectorrarcn property attached to etiminate oossibte oriveaotritf col-cein;;;;rio 

"on condition.Insraring the pcM connectors on an-angte may cause Jn i.i-f Jrloin""t,on,mrsdragnosis and damaqed comoonents. Inslait tr,e .onne.i5i 
-rinjir 

iie.iive, piuot. ana
i"iiJ'"lilif;ii3*,!sht pressure to set the conneclor i"to po.irio' ..ir'. pcM and rhen

Nole: Visua//y inspect the harness con
p n rensron. necloTs Tor corros on damage proper mattng and correct

t*" 
Hl""?A[""t"A/ 

s cJ sconnecred ac]dit ona DTCSwlt beset Ceara Drcs afrer restoring

PCM
BODY HARNESS

CONNECTOR

DTC Descriplions

' P01 13 = IAT Sensor Circuit H gh

. P01 12 = IAT Sensor C rcLlt Low

SENSOB CONNECTOF

Input

Jnput

i '.'
.

Itr
l

I lltf l

:ail, P.,r:,l.i ar r. I n.,-,.r- t., I _, i iL it r!.r r22r!l



Pinpoint Tests 5-25

Intake Air 'fenrperalure rlA'l t Sensor t'

Test Sleps
F1 PRELI]\IINAFY DIAGNOSIS FOF DTcs P0112

Resulls

P0t 13

. Perforrn a v sual inspectton For P01 I2. GO to F2
For P01 13. GO to F4

UNABLE to duplcaie

Connecl scan lool.
Feir eve and record
on-demand DTCS.
Fecord ireeze Irame
Cieaf al DTCS
Perform On Demand
Are DTCS P0112 o.

any conlinuous and

Self Tesl
P0113 present?

condlton CHECK for oose
connectons damaged or
corroded lermina s or p ns.
WIGGLE harness attemptrng
1(r recreale lhe faut REPA F
as necessary REFER lo
Seciion 3 il a dr veabi ily

DrA9f!.o!ll rg-!! F ' oDr- ,D c , o0 rz
Nole Refer to the PCM and component
connector at the beg nning of th s p npo nl lest.

' Possible causes:
c rcu t shorted io ground
AT sensor
PCM. Check lor oppos ie la lure

. Key oif

. D sconnect lhe IAT sensor.. P€donn On'Demand Se f-Test.. ls DTC P0113 present?

INSTALL a new IAT sensor
RESTORE the vehic e
CLEAR DTCS and FETEST

GO to F3NO

CHECK SIGNAL CIRCU T FOB A SHORT TO
GFOUND

Disconnect the PCIM body harness

lv.d ,r- rhe e,r.r- !e ber'\ee l^- ,e ,o
e ectr ca connector p n 6. and ground
ls the resislance greater than 10,000
ohms?

NSTALL a new PCM
BESTOFE the vehic e.
CLEAR DTCS and RETEST
Ine syslem

REPAIR shori to ground n
the AT s gna c rcu t
FESTOFE lhe vehic e.
CLEAR DTCS and FETEST

NO

200.1 PiNe lrs r aii r! E. ss.ns Dri,nos s 6 0L D.s. r2 2403



Pinpoint

Intake Air 'l'emperature (IAT) Sensor

rl!tgets BesultsF4 D cu\O r,. oOLlB, T Gor por 
rPot t3

r\o'o p6tei o,hp D. ly d.o .o_po.e..
connector al ihe beginn ng ol th s pinpoir.rt

Action to Take

. Possbe Causes:
c rcLlt shorted to volage
open n s/onal return ctrcu t

- IAT sensor
PCU. Key ofl. Disconnect the AT sensor

' lr 'dl r. ' pe. D!./1o6, O n . d. O o O.rne Atsensoreeclr a.r conteclor

' Perlorn On Demand Seii-Test

.
, INSTALL a new tAT sensor

FESTORE the vehrcte
CLEAF DTCS and BETEST

' GOto F5

GO to F6

FEPATF open n rhe tAT
sensof return crrcu/i
FESTORE the vehrcte
CLEAF DTCS and RETEST
rne system.

. ls DTC P0112 present?

-

F5 CHECK SICNET FETUNN
OPEN

CIRCU I FOR AN

. D sconnect the pCt4 body

\la |p 6 re . o6t \o6 a .er u
.onfeclor p | 1 a|d lhe pcivt body harness
e ectnca conneclor p n 33
ls lhe resistance less than 5 ohms?

F6 CHECK S Ot,tnr ctncurr ron
VOLTAGE

lNo

Iv"'

A SHORT TO

cjqc^ s Gl4\L!l!.!Lr FoF AN OPEN

Measure the volage belweon AT sensor
conneclor p n 6 and qround
Is any vottaqe indicated?

BEPAIR short n lhe tAT
s gnal crrcLr t. RESTORE lh€
veir|c e. CLEAF DTCS and
RETEST lhe system
GO lo F7

, INSTALL a new pCM
RESTORE ihe veh c e
CLEAR DTCS and RETEST

REPAIR open n lhe tAT
s gna c rcu t BESTORE the
vehrcle CLEAR DTCS an.l
lE]qsr 1!1syi!9! l

. l\4easltre the res slance beh,,,een the pCNl
body harness p n 43. and AT sensor
connector p n 6. ls the resistance less than 5 ohms?

2lr0.l F.rrnfa. c.nlro tsnr s!.ns D r!N.ss a !! Dese t?20f;3



Intake Air
Sensor

Temperature 2 {IAT2)
G

I:ircuil Functions
'fhe ntal.e a r reaaperarLrre 2 rrAT2) sensor s a thermrstor type sensor with a varabre resistance
rnat s Inver)e V proporl onal to lemperature changes When nierfacecl with the powertrain control
rrodu e (PCM). rt produces a 0 5 volt analog s gnal that witt rneasure temperature.

lhe or mary iunction of the lAT2 sensor s to prov de a feecjback s gna to the pCM ind cat ng
rnan lold a r iertperature

l:ault Detection/l\ranagement
-'he 

PCIVI conlinuous y monitors the AT2 sensor lf the pCN4 detects the signal voltage is higher or
l.\^e, lidr e\pe( ed. d DTC w.. o. er.

/\ Cnuttoru, Tfr" PCM harness conneclors must be property seated and the connector
latch properly attached to eliminate possible driveability concerns or a no start condition.
Installing the PCill connectors on an angle may cause an improper connection,
rnisdiagnosis and damaged components. Install the connector until the lever pivots and
lieats itself. Apply light pressure to get the connector into position on the pCM and then
fully seat the connector.

lJote Visua y nspect the haTness conneclors 1oT corTosion damage. proper nrat ng and correct
prn tens on.

lJote: When lhe PCM ts disconnected additional DTCS will be set. Clear a DTCS alter restorng
the vehicle

11

12

ENG NE HAFNESS
CO\NECTOR

CONNECTOF

A0063432

t)TC Descriptions

' P0096 = P.T2 Sensor

. P0097 = lAT2 Sensor

. P0098 = lAT2 Sensor

2

2

Circuit Range,/Performance

Circu t Low InpLrt

C rcu t Hrgh nput

2rrrr.1 Pnle.r. n clflr. Ln,ssf.5Lra.q..s! 60LJ.5e 1:20!3



5-28

Pinpoinl

ItlflH 
Air remperature 2 (rAr.2)

Gl PoL. r\4tNAB, DrA ,J\r. -. - r^D_^;_ _j^^ . .-( P0 oo
!":tt IUy:d. Pedorm the v sua rnspectton.. uonnect the scitn 1oo

Tesl Steps

_. Are all c€nnectors ancl terminats OK?

action to Take

For P0096 cO to c2
For P0097 GO to c6
F.r PC098 cO ro c8
unablc to d!plrcate cond/t on
CHECK ior tocse conneci on
danraqed or corroded
termrna s or p||]s WlccLE
harness ilenlpl n!l to
ecrente lhe larit FEpA/F as

recessary REFER to Sect on
3 f a drleabr ty cofcern
exrsls.

GO lo c3.
BEPAIF as necessary
RESTORE ihe vehrcie
CLEAR DTCs anct RETEST
the system

- BEPA F cther falrts before
prcceed ng RESTORE the
vehrc e. CLEAR DTCS and
RETESi the sysrem

. Only P0096 preser'rt. cO to

_G4

: Unab e to duplcale rhe
condrtron CHECK for toose
conIecl ons. damaged or
co'roned lefmrna s REpAtR
as necessary. BEFEF lo
Secton 3 ri d/ireab ty

- NSTALL a nevi AT2 sensor
BESTOFE the veh c e
CLEAB DTCS and RETEST

Results

Yes

NO

tn. ,o o.O ,iir O, ,,. ruu rno
on dpm.rnd DTa\. Clear a| DTCS No. pertorm the On_Denrand Se I Tesr. Are DTCS p0096. p0097 or p0098
present?

G2 D A ,\O I,r .DOJBL - . ODt P, 09o
\oro HAlp. .o I o o lv ,,o. o- p .,..
conneotor at the begrnn ng ot th s ptnpotnr tesl. Possbe causes

lAT2 sensor c rcuilrv

PCM. tnspecl tAT 2 sensor circ!itry at s!rrsor and
POI\4

'r .- r^. -,.,,O..our r lo, ,
. Perform Of DemanC Se I Tesr. Are other DTCS present?

94 , tilEry tAT2 SENScF Oprscr oN
. r ear cont |uolt9 DTCS

. Us ng scan too monrlor AT2 and efq nc o
lernper:tture p DS. aqoo a - .dn .o. tp,. o,, ,.r .i rodo|ro^h-.o..o.o A. .. o,

. Operate veh c o urjt I il reaches no.ma
operat ng lernperature. EOT above 176 F. die eng ne ior ten m fuies.. Did lAT2 rea.tings change from vatue
recorded at any lime?

No

:!lll l-or1rr'r I a.rn,., t. -:: Jr,. I r.: .: ; :r lL r-J e.r. -2 zr_rLj:



Intake Air
Sensor

-l'emperature 2 tIAT2t (;

Test Steps TakeResults

G6I DIAGNOSI C TFOUBL.E CODE POO97

Note Refer lo llre PCll and componefl
' rpq n r 'L or'o nl ',

. Possbe calses
c 'au t shorted to grolnd
lAT2 sefsor
PC I'N

Check for opp.,s t-a la ure
Key oli

NSTALL a new lAT2 sensor
RESTORE the veh cle
CLEAR DTCS afd RETEST

GO to G7

INSTALL a fe\\r PCM
fIESTOBE the veh c e
CLEAF DTCS and RETEST

FEPAIF sliort to gro!nd In

the 1AT2 sefsof s gna c rcu t

RESTORE the ven c e
CLEAR DTCS and FETEST
lne syslem

GO to G9

REPAIF open 1n the AT2
sensor relLrlf cLrcult
FESTOBE the velr c e
CLEAR DTCS ANd RETEST

. Drsconnect tfre PC[4 en!] n€ lamess
conneclor

. M€as!re the res slance berw.cf the AT2
sefsor clectrca coffeclor Pn 2 and
gro!n.1

' ls lhe resislance greater than 10.000
ohms?

D sconnect lfre AT2 sensor
Perform the On Dernand Se 1 T-"st
ls DTC P0098 presenl?

CHECK SIGNAL C FCU T FOF A SHORT
G ROU ND

D AGNOST C TROUBLE CODE POO98

Nole Reier io the PCl"/l .rnd componenl
ccnnector :rl llrc beg'1nn ng oi th s p npo nt tesl

. D sccnnccl the 1AT2 sensor'

' ft4easlre the res stance betr,\'een AT2
sensor cofne.ior p n I and !lroufcr

t"t -^

G8

. Poss ! e c:lr ses
c ft.rLr i :noriel
cpef n s.lna
AT2 sensof
PCl"l

. ts the resistance less than 5 ohms?

c9 -FF,. -u\a. D I OPq- Oql O

VOL IAGE

-. 
(* ";r /es |IEPA Fl shod 1lr voltage n

. O j.",..ttf,"FCl,4enqnehdrness the AT2 sensor sqnal clrcLrl

e ectT ca coffeclor FFSTOFE the veh cle

. 
^ey 

0r oLEAF DTCS and RETEST

. tleisrre the votaqe belreen lAT2 sensor the syslenr

connector prf 2 and groLrnd No - GO 1o G10
. ts the voltaqe qrealer than 0 2 volts?

2!0.1 F".i-al . r l.fr:l Er 5! !n: I3i-rt::



Pinpoinl Tests

ltil[i Air remperature 2 (tAr2)

f^ - . lglr lleei 
' 

l""fl. , ritio, to r"G
l

Gl0 ,NDU F OpDo>,.. .qt_LqL

' n idl d,-r pa bot^oa- orn_ Ir" reri,..,i*,.1.ii,ir"""""""ii.1 , or yFs 
lN_s^TrL a new rAr2 sensor

. Key on lEs URE the vehlcte

. pe;orm the on Demand Se[ T€ CLEAF DTCS and RETEST

' rs orc eoosT pie"s;;i; 
* ""' the svstem

Gli -' r- \ruJ\A, /rq.u. rcp 4N opr n ' . uo ro Gl1

. Key oll
! Mod ,'p h6,-. . td ,. tF ,\aF ,np DCM

engrne narn,oss p n ,1S. and lAT2 sensor
connector ptn 2.

' ls the resistance less lhan 5 ohms?
NO

- NSTALL a new pC[,4
FESTOFE the vehrcte
CLEAR DTCS and FETEST
Ine syslem.

) REpAtF open n the tAT2
s gna c rcuit RESTORE the
vehicle CLEAF DTCS and
FETEST the svstem

''D6



Pinpoint Tests

Barometric Pressure (BARO) Sensor H

Circuil Function

The baroaaetric pressure (BAFO) sensor s a cab rnounted variable capacitance sensor usecl to
deierm ne a litude The BARO s gna aiiects injeclion t rn ng and iue quant ly to opt Tntze engrne
operat on and conlrol srnoke throughout all a I tude condit ons. The BARO s gnal is one oi the
varablesusedtocacLrategowplugONtme.Athigheraltitudes gow plLtg ON trae is ncreasecl
to reduce slari up smoke

Fault Detection/Management

A BARO s gna that is detected out of range high or low w ll cause the powertrain control rnodu e
(PCI/) 1o ignore the BARO signal and use the man lold absolute pressure (MAP) signal generated
at ow dle as an ndicaton of barornetric pfessure.

/\ CAUTION' Ttr" PCIVI harness connectors must be property seated and the connector
latch properly attached to eliminate possible driveability concerns or a no start condition.
Installing the PCM connectors on an angle may cause an improper connection.
misdiagnosis and damaged components. Install the connector until the lever pivots and
seats ilsell. Apply light pressure to get the connector into position on the PCI\4 and then
fully seat the connector.

Nole: V sually nspect the harness connectors for corrosion. daaaage. proper mat ng and coTrect
pin lens on.

Note When the PCM s d sconnected additional DTCS wlll be set. Clear a DTCS after restor ng

the veh cle.

11

12

35

B
BODY/COWL

DTC Descriptions

. P0107 = BARO Sensor Low Inpul

. P0108 = BARO Sensor Hrgh Input

Noter Compare BARO sensor value with local barometr c va ues

A0054034

.:

200J P.,N.1raf C.ilo F.rsji.n.: Or!n.:: a:'i !..-' ':2ail



5-32
Pinpoint Tests

Barometric Pressure (BARO) Sensor

BARO Sensor
oof-
ouI

o

u)

4.0

3.0

2.5

2.O f
Early Build

1.0

0.5 |
Laie Bu ild

0.0 f- 

-
40 45 50 55 60 65 70 75 80 85 90 95 100 105 .110 .t1s 120

40087207
Baronetric Pressure (kpa)

E!!",8!',3:E!!i;""3[,ri/i:J?::!:,:"i:fJ"E*0r",,, Buitd Late Buitd Appties ro

Tesl Steps n..rris J Action to Take
H1 PREL MINABY

L!9108
DIAGNOS S FOR DTCS PO107. l

. Perform ihe visua nspecton. Connect the scan lool. Fetr eve and record a I DTCS. Fecord ireeze lrame data

. D.no,- lh. -ol o on D.Tdno ser te.
' Are DTCS P0107 or P0108 present?

For P0107 GO to H2
For P0108 GO to H6

UNABLE to duplcate
condrton CHECK for oose
connecl ons darnaged or
corroded pins WIGGLE
harness altempt ng lo
recreat€ Tauli BEFER to
Secl on 3 il a driveab I ty
concern extsts

2aai1 P.i.rLia I C.ftl_r !rr rs.rs D.irr !s s



Pinpoint Tests 5-33

Barometric Pressure (BARO) Sensor H

f Test Steps Results Action to Take

H2 D AGNOSTIC TROUBLE CODE IDTC) POl a]
Nole: Refer to lhe PCM and component
connecior p n numbers al lhe lreg nn ng

. Possbecauses

- s gna c rcu t short to qround
- VREF c rcuit open

- BARO sensor

t 'n* l NO l GO to H3

GO lo P npoint Tesl B to
d agnose VFEF and SIG
RETUFN

- PC[/]
Key oli
D sconn-oci BARO sensor electr cal

lvleasure vo tage beiween VFEF and S G
FTN c rcu ts a1 ihe BARO conneclor p n 2

. ls the VBEF voltage
volts?

between 4.5 and 5.5

l"'
INDUCE OPPOS TE DTC

{
. Insta I a lumper w re belween

eectrca connector Pn 2 and
BARO sensor
pn 3

NSTALL a new BARO
sensor RESTORE the
veh c e. CLEAR DTCS and
RETEST ihe system

GO to H4. oe-or-r ' o fofo o D.ndr o c^rl -..
NO. ls DTC P0108 present?

CHECK S GNAL C RCU T FOF A SHORT
G BOUND

TO

. Key oll

. D sconnect the PCIV body harness e eclr ca NO

GO to H5

REPAIR shod to ground n
s gna c rcu t RESTORE the
veh c e CLEAF DTCS and
RETEST the system.

lvleasure the resislance between BARO
sensor conneclor pn 3 and grolnd
ls the resistance greater than 10,000
ohms?

H5 CI]ECh S GNAL CIRCUIT FOR AN OPEN
l ye"

MeasuTe res stance betlt'een BARO sensor
eleclfca connector p n 3 and PCIM body
harness connector Pn 38
ls lhe resistance less than 5 ohms?

NSTALL a new PC [4

RESTORE the vehrcle
CLEAF DTCS and RETEST

REPAIR open in sLgna c rcurt

RESTOFE the veh cle
CLEAR DTCs and BETEST

20_4 P.!_en.an C.rt i,l ,, a aL D -'+ 12 2an:



5-34

Barometric Pressure (BAR()) Sensor

Test Steps

!H,i-p14cryoFr1c lnouEre coor rorcr por oa I

Besults Action to Take

Note Relef 1o the PCM afd component
connector p n numbers al lhe begrnn ng ot th s

INSTALL a new BARO
sensor. RESTORE the
veh c e CLEAR DTCS and
RETEST lhe system

GO 1o H7.

. Poss b -o calses.
c rcuil short lo vo tage
open tn s gna reiurn c rcuil
BARO sensor
PCI!4

. lfdlrce the oppos ie DTC
' Drsconnect the BAFO sensor.

. Perform Of Demand Sef Test

NO

. ls DTC P0107 present?
H7 CAE r .'u\A. tq, J - roq a (rlop- -O

llorr4qE
K€y oJI
D, o.n- | .he D. t/ oool h rJ-a.. .te .,r, d

',r.d. .,. tL .orrdgF bp 
^eo 

BApo .6, ,o,
cofnector prn 3 and ground.
ls the voltage greater than 0.2 volts?

Yes BEPAIR short lo voltage In
the BARO sensor s gna
c rcuit BESTORE the vehicle
CLEAF DTCS and FETEST

NO - coto H8

TH8 CHECK SIGNAL RETURN CIRCU]T FOR AN
OPEN

) NSTALL a new PCIV sensor
FESTORE the vehr.ie
CLEAR DTCS and FETEST
lhe syslem.

r FEPAIR open n lhe siqna
relurn c rcu t RESTORE the
vehicle CLEAF DTCS and
FETEST the system

. rleaslrre the resistance between lhe BABO
sensof cofnector prn I and PCM body
narness cofnector ptn 33. ls the resislance less than 5 ohms? l\o

2004 Pore lrah Conr !i E nrs: !|s Da.,r.ost 6aLDe5,.1 i22OO3



int Tests

Parking Brake Applied (PBA) Switch I

Signal Funclion

The parklng brake switch provides an nput signal to the powertra n control modu e (PCM)
ind cal ng the currenl status of the park ng brake (app ed or released) The park ng brake s gna
clrcuit is pu led to ground w th the app cation of the park ng brake.

23

46

12

35

PCM BOOY HAFNESS
CONNECTOF

PARKING BRAKE
swtTcH

40091310

1!\ ClUltON' Th" PcM harness connectors must be properly seated and the connector
latch properly attached to eliminate possible driveability concerns or a no start condition.
Installing the PCM connectors on an angle may cause an improper connection.
misdiagnosis and damaged components. Install the connector until the lever pivots and
seats itself. Apply lighl pressure to get the connector into position on the PCIII and then
fully seat the conneclor.

Note: V suallv inspect the harness connectors for corioston. darnage. proper nat ng and correcl
pin tensron

Note: When the PCN,4 s disconnected additlonal DTCS will be set. Clear a DTCS after restofng
the veh cle.

DTC Description

. PI5 jb . P.r. ^q Brd"e Sv\ lr5 Cil L I

f tt !:!! t ltl- ttttt!!t.r!
! :rr:rr rrr
.Ll tltLrtIn[r !

2aa.1F.r.rr-,r C!.1,. Fn!,, 11.Lar!r!!: tl tr l:re lllilii



s'36

Parking Brake Apptied (pBA) Srvitch

11 D A!,NO I' oor BL ODFD.,p. .

Nole. WhFn pertorn g the [ey on enq ne
,!nning (hOEFrse tesi o.t Le se.nn.ts
ailer beg nri ng the test beiore operating lhe

. Possbecauses
park ng brake nol app ied and fe easoc
cluring KOEB seit resl
pafK ng Drake sw tch
park ng brake s gna c rcu t short to
groLnd
parkrng brake s gna c rcuit open

Key on. enq ne off
Access lhe PBA PID
Apply and re ease ihe park ng brake
Does the PBA PtD indicate OFF with the
parking brake reteased and does the pBA
PID indicate ON with the parking brake
applied?

12 c!E!I MPA!{\G BFAKE sw rcH

Test Steps

cHEcK THE penxtrlo ennxe stor.,/Ai
CIRCUIT FOR A SHOBT TO GBOL]ND

Action to Take

UNABLE to duplcaie
cond tron. CHECK for oose
conneclons damaged or
corroded p ns REFER 1o
Secl of 3 il a dfiveab I ty

lJ the PBA P D ndrcates ON
GO io 12

ll the PBA PtD Ind cares OFF,
GO to 14

Results

. Drsconnect the parkrng brake switch. Key on. engine ofl. Access the PBA PtD. Does PID indicate OFF?

Yes

NO

NSTALL a

GO to 13

t6

t5.

new pafktng brake

-t

NO

Disconnect the PC\,4 body harness

lreasure lhe reslstance belween the pCM
Do0y narness conneclor p n 17. harness
srde and ground.
ls the resistance greater than 10,000
ohms?

, INSTALL a new PCN4

) BEPA R the circuil

CHECK THE PARK]NG BFAKE SIGNAL
CIRCU T VOLTAGE

. Disconnect the parking brake. Key on. efgife oil.. [,4eas!re the votage bet$reef
brake swttch s gna circuit pin

: GO to
, co 10

sw tch

rne parK ng
1. harness

s de and ground.
. ls the voltage greater than 10 volts?

:011J P.r.rr. n Cir:. En i3.1. t rrtrrq.r a !1 r..,. i: 2C03



Pinpoint Tests

Parking Brake Applied (PBA) Switch I

--*. Steps Results Action to Take
CHECK PARKING BRAKE CIRCUIT FOR AN
OPEN
. Key off. Disconnect the PCM body harness

INSTALL a new PCM

REPAIR the crrcu t.

. Measure ihe res stance between the parking
ba(estrr'n.q dl r"urpn ndrF,
side and the PCIvI body harness connector
pin T7. harness side.. ls the resistance less lhan 5 ohms?

CHECK THE PABKING BRAKE GFOUND
CIRCU T FOR AN OPEN
. Key oii. N4easure the res stance between the parking

brake sw tch groLrnd c rcud prn 2. harness
sroe ano grouno

. ls the resistance less than 5 ohms?

NO

NSTALL a new parking brake

REPAIR the circurt.

2004 F.w.rtrarn Coflro Emsson:Dag..ss 60LD.se 1220C3



s-38 Pinpoint Tests

\lass .\ir F lorr 1\l \1. 1 Sensor J

The mass arrllo,,\' Ll"lAF) sensor measures the a rf ow rate lnlo the engine and provides an analog
s grr. io lhe po[/erlrain contro modu e (PCN4) whlch is used lo ca]cu ate air flow lor the EGR

Curr,ont PCL'l imp e..-ontat on contains a mass a rflow.r.. i o. ,or oo-. tt.F.l^,trl.F,r .op.tq.oo
th-d rnass a1r sensor whrle relecting unwanted gn tion
ancj qround offsels.

interface which consrsts ot a two po e,
lo pass an analog s gna , orig nating from
to... "igu "po iF1 , alaclricdl irl6fF'Frre.

The i|lpul to lhe nt-"fface is lhe anaog votage srgnal d flerence belween l\,4AF+ (mass airllow
signal) arld l,4AF (mass a rf ov/ signa return). The IVIAF sensor outputs an ana og vo tage srgnal
ca brated 10 O 5 V at the ower rn I ot the I ow rancte and ,1.75 V al the lrooer |mit of the flow
ranoc

The .trf. artemperature (AT) saso nte-clraled inlo lhe I\,4AF sensor The PCM Lrses the IAT
s qna lo contro lrm nq and fuel rate during cold starts

:' ' CAUTION: The PCI\,| harness connectors must be properly seated and the connector
latch properly attached to eliminate possible driveability concerns or a no start condition.
Installing the PCM connectors on an angle may cause an improper connection.
misdiagnosis and damaged components. Inslall the connector until the lever pivots and
seats itself. Apply light pressure to get the connector into position on the PCM and then
lullv seal the connector.

Note Vlsua y inspect the haTness connectors for corrosion. damage. proper mat ng and correct
P n tefs on.

Note When ihe PC[/] s d sconnected addit ofa DTCS w be sel C ear a DTCS alter restor ng
tne veh cl-a

Ths pfpo|lrt test s ntefded

' haf:e9s circu ls: I\4AF SlG,

. PO[']

lo diagnose the fo ow ng

l"lAF RTN. veh cle power (VPWR), and power ground (PWR GND)

S ig nal Flrnclion

i'onJ P'rr..1rr ar.aio lrrriln,r i1,r,r!s 6lir D.,.s.i l22aa3



Pinpoint Tests 5-39

Mass Air Fkrw, (MAF) Sensor .I

23

34

12

24

35

BODY HARNESS
CONNECTOR SENSOR CONNECTOF

DTC Descriptions

. P0101 = Mass

. P0103 = lvass

. P1102 = lvlass

or Vo ume A r Flow C rcLrit

or Vo ume A r Flow Crrcuit

Air Flow Sensor In Range

Test Steps

Range/Performance

H gh Input

But Lower Than Expected

Results Action to Take

J1 PRELIMINARY DIAGNOS S FOR DTCS P0101.

Pedorrn the v sua inspect on
Connect the scan lool
Retrieve and record a I DTCs
Record treeze frame data
Clear a DTCS
Perform lhe KOEO On-Demand Seli-Tesl
Perlorm lhe KOEF On Demand Se f-Test
Are DTCS P0101, P0103 or P1102
present?

For POl0l GO io J2
For P1102, GO to J4.
For P0103, GO io J8.

Unab e to dup icate cond tron.
CHECK for reslrictron n air
flow and water nlrus on.
CHECK for loose conneci on
oamageo or corlooeo
lerrnina s or p ns. WIGGLE
frarness altemptrng lo
recreate lhe faull. REFER to
Section 3 ii driveab lty

DIAGNOSTIC TROUBLE CODE (DTC) P0101

. Poss ble calsesl

- MAF sensor
coniamrnated sensor

-- lnmeiered a r flo!,, into eng ne
PCM. Check N.4AF sensor lor coniam nat on

. ls any reshiction or contamination
present?

REI\4OVE restricl on and
REPAIF sysiem as
necessary CLEAR DTCS
FETEST lhe system

GO to J3.

P0103, P1102

0.o I D"" :



5-40 Pinpoint Tests

Nlass Air I'krw (MAF) Sensor .I

. Access MAF P Ds.. Engrne running. [4on tor MAF P D vo ts al d e.. Increase id e io approx malely 2.500 rpm
whemontorngPD

. ls MAF PID value 1.4 to 1.8 volts with
engine idling and 1.9 to 2.1 volts at 2.500
rpm?

CHECK I,4AF OUTPUT SIGNAL TO PCIII

D,rc\osT. -qouBt I roD \D Cr D1-0.

INSTALL a ncw PC[4
RESTORE th-" v-"hicle
CLEAR DTCS and RETEST

NSTALL a ne$r l,4AF sensor
RESTORE lhe veh c e
CLEAF DTCs and FETEST

GO lo J5.

FEPAIF open n lhe vehic e
power cr ven c e grouno
crrcuit RESTCBE ihe vehicle
CLEAR DTCS and RETEST
Ine syslem.

) GOto J6

- REPA R shoi 10 grolnd n
s gna c rcu t BESTORE lhe
VEhIC]E CLEAR DTCS ANd
RETEST lhe system

J4

NO

Note: Feler to the PCN4 conneclor p n nurnbers
al the beg nn ng of th s prnpoint test
. Poss ble caLrses

reslrctedarflow
I\4AF sensor d scofnecled
VPWR c rcu t open to MAF
PWF GND c rcurt open to [4AF
I\4AF BTN s gna open
lrlAF srgnal shorled lo groLrnd

PCM
Insp€ct a r ntake iof restriclons
Key oli
D sconnecl the l\,4AF sensor harness

N4easure the vo tage between lhe [4AF
sensor VP$/F ofcuil prn 2 and MAF PWF
GND and srgna return c rcu t p ns 3 and .l
ls the voltage measurement greater lhan
10.5 volts at each circuit?

CHECK [4AF SENSOR S GNAL CIFCU T
A SHORT TO GROUND

Key oti
D on., l.P.Vbod, . t 6a,1 . NO

Measure the res stance belween
ser)sor narness connecror srgna
and groufd

. ls the resistance greater than
ohms?

10,000

CHECK I..IAF SENSOR S GNAL C RCU T FOF
AN OPEN

Nieasure lh€ res slance between [4AF
sensof haTness connector s gna crcutpn 5
and PCl"4 body harriess conneclor prn,l2
ls the resistance less than 5 ohms?

NO

GO io J7

FESTOFE the
CLEAR DTCS

n signal clrcu(

and FETEST

Test Steps n"*rrts -- Action to Take

:Lla4 P.!edr.. C.nrr. Enss.n: llait1.r: 6 0L Dese r:21,3



Pinpoint Tests 5-41

Nlass Air l'low (NIAF) Sensor J

Test Sleps Results 11

J7

Nor. -h rpp 'ra\ " . , DT. D0t0. ro Fl
. Reconnect the Pclvl body harness e eclrca

. Key on eng ne olf. Access I"4AF VOLT PID. Record LIAF VOLT PID read ng. nstal a tlmper wire betweef the [4AF
s gna c rcu t p n 5 and the MAF VPWR
crrcutpn2

CHECK [4AF SENSOF CIRCU TS

Does lhe lrAF PID change trom less lhan
0.04 volt to greater lhan 4.5 volts?

INSTALL a new l\4AF sensor.
RESTOFE tlre veh cle
CLEAR DTCS and RETEST

NSTALL a new PCM
RESTORE lhe vehic e.
CLEAB DTCS and RETEST

NO

DIAGNOST C TFOUBLE CODE (DTC) P0103

INDUCE OPPOS TE FAlLURE
. D sconnecl lhe MAF sensor e ecir cal

. Perform lhe KOER Of-Demand SellTesl. ls DTC P0102 presenl?

J1O CHECK MAF SENSOF SIGNAL CIRCUIT FOR
A SHORT TO VOLTAGE

REPA R as necessary
RESTORE lhe veh c e.
CLEAR DTCs and FIETEST

GO to J9

RESTORE lhe veh c e
CLEAF DTCS GO lo J12

GO to J10.

GO to J11

REPA R slrorl lo vollage n

signal crrcurl FESTOFE the
veh c e CLEAR DTCS and
FETEST the system.

Note Beler to lhe PCl,4 and componenl
connector p n numbers al the beg |ln ng ol lh s
p npornl lest
. Possib e causes:

reslfcted netariow
water rntrus o|l
MAF signal c rclr I shorled 1{) power
open ground c rcurt

- lvlAF sensor
PCNl. D sconnecl arr rnlet and check lor

restlct ons and water nlr!sion
. ls a concern presenl?

NO

D . o..r" h. ofv bodr h,.r F-. .a ri. ,

\,4eas!re the vo lage betweef MAF sensor
sgna crcut pn 5 and ground
ls lhe voltage less than 0.2 volt?

J11 CHECK MAF RETUFN C RCU]TS FOF AN
qlEN

' Key oif. 

- 

Y".
. l,/easure the resistance between MAF

sensoT harness connector srgna relutn
c fcui p n I and PCIM body harness
o -a lo o. l d dbpr\pA rpN/A 

N6.on a, o p r d,,u D. lv
body harness connector p n 21
ls the resislance less than 5 ohms?

INSTALL a new PCM.
FESTORE the veh c e
CLEAF DTCS and RETEST
lrre syslem

FEPAFopen n sgnal return
c rcuit RESTORE the vehrcle
CLEAq DTCS and RETEST

200,1 Prwe ra. Co.lj. Em ss..s Dati.s s 6lL ll cri l:2i)irll



5-42 Pinpoint Tests

Mass Air Flow (NIAF) Sensor J

Test Steps Results Action lo Take
CtsECK THE I.4AF S GNAL TO THE PCM
. Access the I\4AF PID. Key on eng ne runn ng.. Mon ior and record lhe MAF P D vo tage at

. Increase the engrne speed to 2.500 RP[,4. Record the lv,lAF PID vollaqe.. ls the MAF PID voltage between 1.4 to 1.8
volts at idle and 1.9 to 2.1 volts at 2,500
RPM?

UNABLE lo dup icate
cond tion. Concern rnay have
sei due to waler rnkuson
REFER io Secl on 3 il a
driveab lty concern exrsls.

NSTALL a new MAF sensor
BESTORE the veh c e.
CLEAR lhe DTCS and
FETEST the system

200,1P.renra. Conr.,En :sons Daqnoss 6aL 0.s. 12'2003



Tests

Engine Coolant
sensor

Te mpcrature (FiC'l')
K

Circuit Functions

The efg ne coolant ternperature (ECT) sensor rs a thermistor device ir'r wh ch res srance cnanges
wth ternperatLfe The eectrca resrstarce of a thermistor decreases as the temperarure ncreases.
ano Increases as lfte temperature decreases The varying res stance aifecls the volaqe drop
across the sensor teaTn nas and provides erectrca signais to rhe polvertra n contror nibdu e (pcr,4)
correspondtng to temperature.

The engine coo anl sensor s Llsecl as the primary rnput to the e ectrontc contro syslentroenaoe
adaplrve coo|ng. This pfov des a means of prov ding adequate cool ng ln severe eng ne
lemperature conditons The PCM will mt the fueling rate of the englne to provoe coo ng
prolecl on and prevent engtne damage due io overhealrng

Fault Deleclion/l\,4anagement

The ECT sensor s ocated on the eit sde of the lront cover The pC[4 supp es a lrve votl
reTerence signal lhat the ECT sensor Ltses to produce an ana og vo tage. Indlcat ng lemperature
The PCM continuous y mor-lttors the s g.a of the ECT sefsor to determine f the s gnal ls w th n an
expected rancle f the PCM detects an out of ranqe high or low. the pCM w gfore the ECT
srgna and subst lute the EOT s gna f both ECT and EOT signats are oLrt ol range. the pCM w
assuTne af eng ne coo ant temperatufe of 3.1 C (29 F) for startrng and 82 C (TB0 F) forengine
runn ng condtl ons

34

ENGINE FAFNESS
CONNECTOF

12

35

CONNECTOF

ZL\ CAUTIOt't, ttre PCI\,1 harness conneclors must be properly seated and the connector
latch properly attached to eliminate possible driveability concerns or a no start condition.
lnstalling the PCM connectors on an angle may cause an improper connection,
misdiagnosis and damaged components. Install the connector until lhe lever pivots and
seats itself. Apply light pressure to get the connector into position on the PCM and then
fully seat the conneclor.

Note: Visua y Inspect the harness connectors tor corrosion. darnage. propef mat ng and correcl
Dtn tens on

2a!..1 P.i.. l n i LrJ i ! L*r 5i.n; D a!nr-3: r, ill : :.:. r2 :aii



Fngine Coolant Temperature (ECT)
sensor

Note: When the PCM s d sconnected adclit ona DTCS w be set C ear all
the veh cle.

TEMPERATUBE VS. RESISTANCE VALUES (AppROX \r|ATE)

DTCs aiter resto ng

c OHMS

r00 212

90

80

70 158

60 1.10 667

50 122 9t'3

45 113 1 188

40 r04 1 ,:159

35 95 r 802
30 86 2 234
25 :t 796

2A 68 I 520

l5 59

50 5 670

5 I280
0 32 I 124

5 t2 300

t0 1ai.I8a)

-15 21 .r 50

20 ..1 28 680
-30 -22 52 70C

1A 100 700

DTC Descriptions

. P0117 = ECT Sensor C rcutt Low lnput

' P01 18 = ECT Sensor Circuit High Input

f
Ixr

Test Steps Besulls - Action
I

to Take
PREL M NARY D AGNOSIS FOR DTCS P0117
P0118
. Perform ihe v sual inspeclion.. Connecl lhe scan iool
' Relneve and record al DTCS. Clear al DTCS. Perforrn On Demand Sell Test.. Are DTCS P0117 or P0118 present?

For DTC P01T 7 GO lo K2.
For DTC P0118 GO lo K4

llnab e io duplcale condilion
CHECK for loose connect on
damaged of corroded pins
WIGGLE harness allempting
1o fecreate the Iault. REFEF
lo Section 3 fadriveablty
conceTn ex sls

200.1 P.r-.rlrr r aLrrl . En. :!.n! .r e,o,.s s 6 01 D es.,a t2r2o03



Pinpoinl Tests
5-45

Engine Coolant Temperature (ECT)
Sensor

K2 D AGNOST C TROUBLE CODE (DTC) POT 17

Test Steps

. Possible causes:

- ECT signal circLiit ground shotr
ECT sensor
PCM
nduce opposiie DTC. Disconnect ECT harness conneclor.. Perforrn KOEO On-Demand Sett Tesl.

Resulls Aclion to Take

l
Yes , INSTALL a new ECT sensor

FESTOFE the veh cle

No

CLEAR DTCS and FETEST

' GOto K3

ls DTC Pol 18 present?

ECK ECT S GNAL C RCUIT
G ROUND

. Disconnecl the PCM eng ne harness

' Measure ihe fesistance belween the ECT
lrarness connector pn 2 and ground. ls the resistance greater lhan 10,000
ohms?

INSTALL a new PC[4
BESTOFE the veh c e
CLEAB DTCS an.l FETEST

REPA R shod lc groirnd n
lhe ECT srgna c rcu t.
FESTORE the veh c e
CLEAF the DTCS and
FETEST the system

NO

CH
TO

D AGNOSI C TROUBLE CODE (DTC) P0r t8
Note: Refer to lhe PCl,4 and cornponent
conneclor pin numbers at the beg nn ng of thrs

. Possbecauses

- shorl to voltage n the ECT s gna c rcu t
open n signal return cjrcut

- ECT sensor
PCIV]

. Drsconnect the ECT electrica conneclor
' I\rleasufe the resistance between ECT

e eclT ca connector p n 1 and ground. ls the resistance less than 5 ohms?

NO

. GO to K5.

REPAIR open rn ECT return
crrcL 1. RESTOFE the veh cle
CLEAFI DTCS and RETEST

K5 INDUCE OPPOSITE FA LURE

K€y on. eng ne otl
Install a jumper between pins I and 2. ol
lhe ECT eleclrca connector. Perlorm KOEO On-Demand Se I Test. ls DTC P0117 present?

NSTALL a ne,,! ECT sensor
CLEAF DTCS and RETEST

GO to K6

CHECK ECT S GNAL C RCUIT
TO VOLTAGE

GO 1(] K7

the FCT s gna
RESTORE lhe
CLEAR DTCs

Disconnect the PCIV eng ne
e ecfi cat connector
lvleasure the voltage on ECT
conneclor pin 2 and ground.
ls the voltage less than 0.2

FOR A SHOBT

volts?

to vo tage n

and RETEST

2a0.1Pow.d,af C.flr. Em:s.ns D:lr..s. a ilL D !-s. l2:aa:



Enqine Coolant
Sensor

Temperature (ECT)
K

Tesl Steps I Action to Take

I I oHEC{ ECr STGNAL ctBCllIlqB 4! lpEN 
r. Key otl.. Measure the resistance belween the pCM

engrne harness connector pin 32 and ECT

GO to K8

FEPAIR open ln lhe ECT
s gna c rcu t RESTORE lhe
vehicle CLEAR DTCS and
RETEST the system

rrarness connector pn 2. ls the resistance less than 5 ohms?

CHECK ECT SIGNAL RETURN C]RCUIT FOF
AN OPEN
. l,4easure the res slance beiween pC[,4

engrne fiarness conneclor pin 25 and ECT
sensor naTness connecioT ptn 1

INSTALL a new PCM.
RESTORE the veh c e.
CLEAR DTCS and RETEST

REPAIR open in ECT srgnal
retlrn orrcu t RESTORE the
vehicle CLEAR DTCS and
RETEST the syslenr.

. ls lhe resistance less than 5 ohms?

20iJ4 Powenra i ContrDrEm ssons D.!n!ss 6 0L D ese t2120!3



Pinpoint Tests
5-47

'Iurbo Charger System performance

Signal Functions

The va||abe,g€ometry turbocharger (VGT) s conlrolled bythe powertra n control module ipCM).Ine HUM ut tzes an e(haust pressure (Ep) sensoT to monitor the pTessure ancl adlust the VGT
solenoid duty cycle The VGT soleno d recerves a putse w dth modu aled (pWM) signal from ihe
PCM that conlrols the so eno d on/off lime. The VGT solenoid directs oil t; a piston within the
acluator hous ng. The directlon of oil llow to the piston increases or cjecreases tne exnaust
pressuTe

Sensor Bias

The VGT soleno d contro s based on npul sensors The rnput sensors are used to calculale
engine speed des red fuel quant ty. alttlude, and exhaust pressure. The amounl ol vo tage lhe
sensor dev ates froaa a calculaled reterence value (sensor bias) rnay cause a commanoeo versus
actual pfessure calculalion error

Delection/lllanagement

The PCM raon lors the exhaust pressure A DTC is set when the cl fference beLweerr rne
commanded and the actua exhausl pressure is not within the calibraled limits

A CAUTIoN, tn" PcM harness connectors must be property seated and the connector
latch properly attached to eliminate possible driveability concerns or a no-start condition.
Installing PCM connectors on an angle may cause an impfoper connection, misdiagnosis,
and damaged components. Install the conneclor until the lever pivots and seats itselt.
Apply light pressure to get lhe connector into position on the PCM and then fully seat the
connector.

Note: V sua y nspect lhe harness conneclors lor corTos on, darnage. proper mating and correct
prn lens on

Note: When the PCM is disconnecled addtiona DTCS will be set. Clear ali DTCS afier restoring
the vehic e

DTC Descriptions

. P02gg = Turbo,SuperChargef Underboosl

' P0478 = Exhaust Pressure Contro Valve Hlgh Inpul

. P2262 - Turbolsuper Chafger Boost Pressure Not Detected

. P2263 = Turbolsuper Charger System Boost Perforrnance

204,1 PoLlert,ar. Co.lro'Enrss ofs D Jlnoss 60LDeser 1212003



s'48
int Tests

Turbo Charger System perfrrrmance

Tesl Steps
KA1 PRELItr,4INARY DIAGNOSlS

' Key of{.. Perlofr| a !isua nspecton. uonnect the scaf loo. Key on enll ne ofl (KOEO). Perlorm the PCIVI se i-lest. Are any DTCS present?

' Kcy on. eng ne. Access the CP. ls the tCP PtD

Access the BARO. EGF Ep. MAF and MAp
PDs
Refer 10 Sectton 6 lor norrnal operal nq

. Are the BARO, EGR. Ep, |MAF and MAp
PlDs within specitications?

OPEFATION

- Action to TakeResults

For DTC P0299. P0478
P2262 or P2263, GO ro KA2

For a loth€r DTCS. REFEF to
lhe Draonostic Troub e Code
lDTC) Charls Section 4.

GO lo KA2.KA2 CHECK THE ENG NE OPERATING I
-E[4PERATURE
. Key on engrne off I. Access lhe EOT PtD. ls the EOT PtD greater than 70,C (158 F)?

Klq cHEcK THE rcp se nsoR roErns
ofi yes

,lolr?g" n"tu""n o.rs "na 
tlo

. 0.24 volts?
CHE'h FOR |NPUT )ENSOF AIAS

GO io KA4.

INCREASE the enqine
operalrng temperature cO to
KA4

I
GO to KA5

NSTALL a neur lop sens

KA5

No

GO to KA6

REFER lo the appropriate
prnpo nl lesi io cont nue
sensor d agnostics

, 
KA6 {HECK THE TURBOCHARGEF

i 
^!\i cf. en!rne nlrnrnq. Access Outp|t Tesl Mocte. Access the FP PtD. lvlonrior the EP PID and lhe turbocharger. ncrease rhe enqrfe speed to j200 Rpt"4. Dccreas. the VGT dLrty cyc e lo 0"". Fecofd the EP P D. ncfease the VGT dLrty cyc e to 45... Becor.l the EP PiD. Does the turbocharger pilch change and
does the EP PtD increase?

The turbochafger system is
operal ng correctly REFER to
Sectron.l Engine
Periormance D agnostic

I lhe turbocharler pitch d d
not chanqe REFER to ihe
\ryorkshop l"4anual Sect on
303 04D Fue Charg/nct and
Controls Turbochargef
ll the iurbocharlter prtch did
change and the EP PID drd
nol ncrease. GO lo Prnpoint
Tesl X
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lingine Oil Temperature (EOT) Sensor

l\ waRr.rrNG: BEWARE oF t\4ovtNc vEHtcLE cot\4poNENTS AND HEAT.

Circuit Functions

The engine oil ter.perature (Eor) sensor s a therrn stor type sensor that has a variable resistance
lhat changes when exposed to d fferent temperatures. When nlerfaced wth the powertrain contro
modu e (PCM). it produces a 0 lo 5 vo t analog signal that witi deduce ternperature.

Cranking Fuel Quantity/Timing Control The EOT sensor sqna s usecl to determine the
t aa ng and quantity of fuel requ red io opt mrze startrng over alt lamperatute condtt ons.

ldle Speed Al o ternperatures below 70 C (T58.F) ow icjte s ncrementaltv lncreased 10 a
-a\ _ rm ol 950 roan.

Temperature Compensation - Fuel quantlly and timing is controlled throughout the total
operal ng range lo ensure adequale torque and power is ava able.

Glow Plug Control The Glow P ug Contro Module (GPCM) anct amp ON times are conlro ed
oy eng ne o lempeTatufe

Detection/Management

An EOT sensor signal that s detected out of range (high or low) by the PCM w cause the pCM
10 ignore the EOT sensor srgnal and assume an engine oil ter.perature ot 20-C (-4 F) for slart ng
and a lernperature of 100 C (212'F) forengne running conditions TheCHECKENGINE ight witl
also be illur. nated as long as the condil on exists.

a Cluttot't, the PCM harness connectors must be properly sealed and the connector
latch properly attached to eliminate possible driveability concerns or a no-start condilion.
Installing PCM connectors on an angle may cause an improper connection, misdiagnosis,
and damaged components. Install the connector until the lever pivots and seats itself.
Apply light pressure to get the connector into position on the PCM and then fully seat the
connector.

Note: V sually nspect the harness connectors for corrosron, damage, proper maling and correct
p n tension.

Note: When the PCI/ is d sconnected addlliona DTCS will be set. C ear all DTCS after restorina
the vehicle.

:01 Por"_" o l



5-50 Pinpoinl Tests

Engine Oil Temperature (EOT) Sensor L

t

rai Jt t.i-- - _! tl

-_ t -lL .l-ta!

12

35

ENGINE BARNESS
CONNECTOR

EOT
c

t53 124 244

156 067 234

208 100 212

280 r0g 90 194

3 8.1 137 80 176

534 172 7A 158

11

23

34

CONNECTON

40063432

DTC Descriptions

. Circuit Faults:

.- P0T 96 = EOT Sensor C fcuit RangelPerformance

P0l97 = EOT Sensor C rcu t Low Input

POl98 = EOT Sensor C rcu t H gh input

P1 184 = EOT Sensor Out Of SeltTest Range

- P0298 = Engine O Over Temperature Cond I on

EOT
c

755 211 1.10

t0 9l 246 ta )22

t61l 3 0l ,10

21 23 3,1.1 30 86

37 3,1 382 2A 68

58 !9 50

L1 PFELIMINARY DIAGNOS S FOR DTCS P0196.
P0197. P0198 Pl184. P0298
. Perlornr v sua inspect on. Connecl lhe scan tool.
. Fletr eve and record any cont nuous and

on demand DTCS
. Ceara DTCS.
. Pedorm the KOEO On Demand. Perlorm the KOEF On-Demand

DTC POr 96
NO

. Are DICS P0196, P0197, P0198, P1184.
P0298 present?

Se f-Tesl
Seli Test ior

Fcr P0196 GO to L2
Fcr P0197 GO to L7
Fcf P0198 GO to L9

Fcr Pll84 GO to L13
Fcr P0298 GO lo L19

FaLrt correct RESTORE the
vehlce CLEAR DTCS and
FETEST the sysiern

lllll P.i.1ra I ari l! E_r.i11sDno..:. 6iiLDe.e l22aa3



Pinpoint Tests
5-51

Engine Oil Temperature (EOT) Sensor

Test Steps

i L2 I 
ptAGNOSTtC TROUBLE CODE (DTC) p0196

DTC P0196 ndrcates thal an EOT sensor
range/perTorrnance iaLt t has been delectec
P0196 s set when lhe vehice has been
dr ven above 1.250 rpm and t2 mg,stroke
l\,4FDES w thout EOT sensor siqnal
i odv o doola 50 c ,r . Fr h- rT.,o
sel lhe fault s dependent on EOT and IAT
IeTrrperatuTes, and car vary between
approx l5 to 45 minules

- EOT sensor
EOT sensor c rcu try

PCI\4
nspecl EOT sensor c rcu try at sensor and

PCM. lnspect for damaged. oose or
pusned out p ns. oose or poorly cnmped

i Are all connectors and terminals OK?
L3 CHECK FOR EOT SENSOR FAULT CODES

. Perfornr KOEO On Dernafd Sef-Test. Are other DTCS present?

GO to L3.

REPAIR as necessary
RESTORE the vehic e
CLEAR DTCs and RETEST

BEPAIR other DTCS beJore
proceed ng. RESTORE
vehicle and RETEST the
syslem

Only P0l96 present. cO io
L4.

Results

I ves

NO

14 | HF.- rOl 5l \ Oq OD PA O\
Note Vefrly no accessor es
block or oi healers)
. C ear al DTCS
. Soak veh c e at arnbreni

least 10 hours.
. Key on, engine off. Us ng scan loo monilor

N4FDES P Ds. Fecofd EOT sensor iemperalure read ng. Drve vehicle above I 800 rpm afd 15
mg,stroke l"4FDES Ior at leasl 15 mrnules
Se ecl appropfiate gear to ach eve operatrng

. Does EOT temperature reading change
by at least 10 F of key on value
recorded?

GO to L5

RESTORE lhe veh c e.

EOT. RP[4 and

NO

,ooo



5'52

Engine Oil Temperature (EOT) Sensor

Test Steps
L5 COOL NG SYSTEM CHECK

. Drve veh cle an addilronal 1S m nules
aoove 1 800 rpm and 15 rnq,,slroke

' Does EOT temperature reiding increase
above 50 c (122 F)?

Nole Reief lo the PC|M and componenl
conn-aciof p n fumbefs al the beg nn nq of th s

. PossbecaLtses
EO-r. s gna c rcu t shoir to ground
tu I s-onsor
PCM
EOT e eclr ca connecl ons

. D scon|ect EOT sensor. Chc.k lor .lamaged pLrshe.l o!t or corr.,deC

. Check for oppos te Ia ure wth EOT

. Perforrn the KOEO On Demand Self Tesr. ls DTC P0198 present?

GO to L6

CHECK thermostat lor cofr-"ci
operal on j ,au]l is ind caled
NSTALL a new thefmoslal tl

thernroslat iauli s not
present. INSTALL a new EOT
sensor RESTORE the
vehrcle CLEAR DTCS and
RETEST the svslem

Results Action to Take
I l

CONF RIII PCI,I FAULT
. Check continloLts memory D ICs. Is P0196 present?

DIAGNOST C TROUBLE CO|E (DTC) P0197

INSTALL a new pC[4.
RESTORE the vehicte
CLEAF DTCS and RETEST

Unable to duplcale condrlon.
CHECK tor loose
connect/ons damaged or
corroded p ns WlccLE
harness attempl ng to
recreate lau t FEPAIF as
necessary REFER to Section
3.

L7

NSTALL a fevr' EOT sensor
RESTOFE lhe veh c e.
CLEAR DTCS and BETEST

GO lc L8

:|ir.1P.rr!-n r, Llrrr.;n >s!r.Lr!.!!s :r rL LJese t2?00!



Pinpoint Tests 5-53

Engine Oil Tempcrature (F)OT) Sensor

Test Steps Results Action to Take
CHECK FOT
A SHOFT TO

SENSOR !J GNAL C FCU T FOR
GROUNDL*

L9 DIAGNOST C TROUBLE CCDE \DTC) P0198

. D sconnecl the PC[4 engine harness

. l4easure lhe resislance bel,,!'een the EOT
sensor harness conn€rlror pii 2 and ground

' ls the resistance greater than 10,000
ohms?

NSTALL a n-.w PCl,4
RESTORE lhe vehrc e.
CLEAF DTCS and RETEST

REPA F shorl lo qround n
FOT sgral crcot FESTOFE
the veh cle CLEAR DTCS
and RETEST the syslem

Nole Refer to the PCL4 afd component
connector p n rlmbers al the beg nn ng ol lh s

. Poss ble causes
opef or short to vo lage n EOT s gnal

. ls the resistance less lhan
INDUCE OPPOS TE FA]LURE

GO lo L10

FEPARopen n sgna return
cir.u 1. FESTOFE the veh c e
CLEAF DTCs afd RETEST

NSTALL a new EOT sensor
RESTORE lhe vehrc e
CLEAR DTCS and RETEST

GO to Ll1

GO to L12

REPA R shon to voltage n

s gna c rc! t RESTCRE the
vchi.lc CLEAF DTCS an{l
RETEST the systerr

NO

open n sgna rel!rn circuil
poor c()ffe ofs
EOT sensor.- PC['l
Key off

D sconnect EOT sensor harness conneclor
D scofnect the PC[4 eng ne harness

Measure the res stance between p n I on
lhe EOT cofnecror ard the Pclvl efg ne
hanress conneclor pr 25

5 ohms?

ao olroPrVe roLd re...one o
Key on eng ne oJf

| ."|','rp talo''--
EOT sensor electr cal connector
Perlolll] the On Deniancl S-" f-Test

SHORT

L10

NO

NO

Key olf
D sconnecl lhe PCVI efqine hafness
electnca conneclor
Key on eng ne oli
Nleasrrc the vo tage on the EOT sensor
elcctr.a cofneclor p n 2 and !rro!nd
ls the voltage less lhan 0.2 volt?



int Tesls

Engine Oil Temperature (EOT) Sensor I,

I

LN CHECI SIGNAL C RCU T FOR AN OPEN

Test Steps T Resulls -l
l"4easure the res stance belween the PCt4
engine harness connector ptf 44 and the
EOT sensor harness conneciof p n 2
ls the resislance less than 5 ohms?

L13 DIAGNOST C TROUBLE CODE

. Key oft.

qp 1-T!<r. t. bri"et tel pr"."nrz

[111 qq] rLNsoR cHe cx

L15

INSTALL a new PCM.
RESTORE the vehicle
CLEAF DTCS and RETEST

FESTOFE thE
CLEAR DTCS
the sysleri

s gfa c rcLrt

IDTC) P1 181

; GO lo L14. DTC P1184 ndrcates thal lhe engine oi
lemperal!re is not v/rihiri ihe requrred range
10 pedorm lhe KOER Cylnder Contribulron
Se f Test The engine or lernperature must
lre between 20-C (68 F) and 117 C (242 F).

Possible causes:
efgrne not iL' iy r,armed up
lo,r oi evel
coo ing system ia lure
EOT sensor
IneTmostal
EOT sefsor c rcuit. Verfy no KOEO DTCS are present

. Drive veh c e unl I thermostat opefs
' Fuly warm eng ne. Check lhat uppef radiator hose is hot and

. Rerurl the KOEF Cy fder Contr but on

r REPAIR olher DTCS as
necessary BESTORE the

INSTALL a new EOT sensor
FESTOFE the veh c e.
CLEAR DTCS and RETEST

GO to L15.

REPA R circlris as requ red
RESTORE lhe veh c e
CLFAR DTCS and RETEST

GO to L16

. Key on. engine ofi.. Eng fe at norrna operal ng ternperalure. Access EOT P D.

' Observe EOT PID wh ie tapp ng on EOT

. Does the EOT value fluctuate or 90
NO

bgl!" llj]'q8 F) (3.82 voltg)?
VEH CLE HARNESS CHECK^-:# l. Observe EOT P D whr e carry nq oLrt ihe Yes

fo lowing:. Grasp lhe veh c e harness c ose lo ihe EOT
sensor confeclor
W ggle and shake veh cle harness wh le
lvork ng ior':rrd PC[.4
Key ofi.
Does value fluctuate?

:d
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Pinpoint Tesls 5-55

F.ngine Oil l'entperature tEOT) Sensor L

Tesl steps Resulls
116 CHECK pCtU,qlLO velrcLE llnlrss

. OO|JNECTOR
. D sconfecl EOT sensrr and PCf,,4 harness

. lnspect iof damaqecl loosc or p!shed out

. Are connectors and lerminals OK?

CHECK FOF BIASED EOT SENSOF

,l n"tion to r"t"

GO lo 117.

REPA R as rcquired
FESTOBE lhe vch c e
CLEAF DTCS and RETEST

CONFIR[4 performance
concern REFEF to Secton 3
or Dragnosl c Subroutrnes.
Periorrnance D agncstic

CONF Fl,4 ,"! ring s OK ll
OK NSTALL a ne$' EOT.

NO

Note Venfy fo accessores are if use {engine
block or o heaters)
. Al o\,1' vehic e to s t ovem ght. Do no1 starl eng ne.. Read EOT and AT us fg scan too w th

KOEO
' Do the readings agree wilhin 6 C (11 F)?

NO

Poss b e caLrses
EOT sensor
EOT sen:or crrc! lry
coolng system
rn-onnosrar
PC['I

. nspect EOT sefs.r c rcu tfy at sensor ard
PCl,4. Inspect for damaqed cose cr
pushed out p ns. oosc or poor y cfirnped

. Are all connectors and terminals OK?

L2O COOL NG SYSTEI'I CHECKS

CLEAF DTCs and RETEST

L19 DTAGNOST C TROUELE CODE (DTC) p0298
. DTC P0298 nd cates that an EOT sensor

rafge'perlonrance iaL lhas been detected
P0298 is set whef th€ veh c e has been
runn ng beicw 1 000 rpnt and ess than 20
rig,stroke l,4FDES ,\r ih EOT sensor srlna
read ng above I l0 C .230 F) The l me to
set the fa! 1 s depef.ienl lrf EOT and AT
remperarJfes ano caT vary DeMeef
approx 15 to .15 m nltes

- GO to L20

- FEPA R as fecessary.
FESTOFF ihe leh. -.

check coo irft syslern for correci eve
Check radrator for co ecl pe ormance.
Velly lhere are no obskucl ons to arrl o,,!
acfoss rad ator cofe. !nC ihai lhe rad alor
core rs nor p uglled
Ver fy correcl cool nq lanrclLrich operatron
Ver fy correcl lhennosrat operal of
ls coolant system OK?

GO to L21

REPAIR as necessary
RESTORE the vehic e
CLEAR DTCS and RETEST

2rr|.1 P.r.enr.. C..r,. En ::.rs D,t!1.! i a !L D :se l2 :ia;



s-56

Engine Oil l-emperature (EOT) Sensor

Test Steos T BesLrlts -l Action to TakeL21 C4r t Or >fru.Op J-qJ_r CODTS

NO

REPAIR olher DTCS belore
proceecJtnq FESTORE
veh c e and FETEST the
sysrem

On y P0298 presenl GO to
L22

. Pedorm KOEO OnJerunO S"tr r".t.. Are other OTCS present?

t-ZZ -tf.X.O- 5FNSOP OpFqAT|O\

Yes

I
NoF Ve . n :. ." o.F- , I. J.a,anorre GO to L23

iNSTALL a new EOT sensor.
RESTORE the vehicte.
CLEAR DTCs and RETEST
the system

bl;;k;;;;i;;"il;
. Clear contrnuous DTCS.. Soak vehic e at arnb en1 t€mperalure for at

teasl I hours. Key on enqrne otf
' usrng scan tool. monitor EOT plD. ls EOT sensor equal to ambjent

temperature?
L23 CONF/FM PC[4 FAULT f I

. Bun englne for approxtmate y j5 to 20

. Check contnuous mernory DTCS. ls OTC P0298 present?

t\o

) NSTALL a new pct\4
RESTORE lhe veh c e.
CLEAR DTCS and RETEST

- OPERATE vehicte to VER Fy
EOT does not rncrease above
110 C (230 F) whrte runn nq
be ow I 000 rpm. REFER 10
Secl on 3



Pinpoint Tests 5-57

Fuel Pump Nlonitor/Control NI

Circuit Funclion

Thetue pumpTeayco ground is controlled bythe powei(ra n control module(PCM)wlhvehcle
power (VPWR) supplled lo the relay co by the PCM power relay Energ zing the iuel pump re ay

closes the interna switch contacts and supp es B+ voltage through the Inertla swrtcr lo tne

electric fuel pump. Fuel pump votage s monitoled by lhe PCM throlgh the lue pump nontor
(FPl\,4) circutwhich is clownstream oithe inedia switch When the ign t on sw lch sturnedon. lfle
electr c fue purnp w operate lor approximale y 20 seconds and wl then be commanded olf by

the PCM if an RPM siqnal is not detected

1223

46

CENTRALJUNCTION
BOX (CJB) C270a

86

30

r--i------E-\^I r!-r,- trFl ,
I ft I

Tr----Ltr
CENTRALJUNCTION

BOx (CJB) C270F

A0090659

DTC Descriptions

' P0230 = Fue PumP

. P0231 = Fuel Pump

. P0232 = Fue Pump

Pr rnary Circu t

Secondary Circu t Low

Secondary C rcuit Hlgh

PC'M BODY HARNESS
CONNECTOR

INEFTIA SWITCH
F. SUPERDUTY/EXCUFSION

3l- - r-t1

TNERTIA SWITCH
E . SEBIES

2a|.1P.r,. ra| ar.nlr! airL-J:5. ii2irlS



5-58
Pinpoinl

tr'uel Pump Monitor/Control

.z\ ClUTlOt't, Ttre pCM harness conneclors must be properly seated ano the connectorlatch.properry attached to eriminate possibre driveabifity c-""ei* oi 
" ".-start 

condition.Installing PCM connectors on an angle may cause an improper connection, mrsdiagnosis,and.damaged components. InstaI th]e connector unrir the rever piuot" uno seats itserf.Apply light pressure to get the connector into position on ttre p'Cnr inJ inen tu[y seat theconnector.

Note: Visuaily nspect the harness connectors lor cofioston, damage, proper mattng and correctpin iension

Nole: when rhe PCM is disconnected additionar DTcs wir be set crear a/r DTcs after restor ngthe vehicle

- Tesl Steps Ftesults ,- Action to Take

['
PRELIMINABY OINOIOSIS
P0230 P0231. AND P0232

FOR DTCS

(cJB)
. Betrieve and record a I DTCS. Record freeze irarfe data. Clear the DTCS. Periorm lhe On-Dernand Selt Tesl. Are any DTCS retrieved?

Nole fo F-SupprD' t. t .. rr-run. tha.LrFt olr- l.Ielav s nrernal lo the ceniral luncton bo.
For DTC P0230
{F SuperDuly,rExcufs onr cO
to M2.
For DTC P0230 (E Ser es).
GO to M3
For P0231 GO to M8
For P0232 cO to lM14

UNABLE lo dupicate
condil on CHECK for oose
connec! ons oamaged or
conoded term nalq or prfs
REPAIF as fecessary
FEFER to Section 3 f a
dr veab lrty concern exisls

i
GO to M5

NSTALL a nevJ CJB.NO

M2 DlaL,NOs 'C IRO-B.L CODE,DrC, D0_ 0
. Poss ble calses

rle pump re ay (internal lo CJB)

- ctrcurtry
PCI\,4. Key off. D sconnect CJB C2701. Key on eng ne olf. f!4easure lhe vollage between CJB C2701

p n t(J. componenl side and ground. ls the voltage greater !!gl ll!:5 volql

2Ca1 Po*i:rrr.. C.rlr. Emsi.r.-U:!rir! aOLDeit l::0C3



Pinpoint Tests

Fuel Pump Nlonitor/Control M

Resulls

M3 CHECK THE
CIRCUlT

FUEL PUI\,4P RELAY VOLTAGE

t
Note Reler lo the W r ng Dragrams Manual lor
Iuel pump relay co I p n ocations
. Poss ble causes

rue pump fe ay
c rcu try
PCM

' Disconnect the fLre punp re ay
. Key on. engrne oli
. Measure lhe votage between ihe fuel pump

relay coi powef c rcu t. harness s de and

9roLrno

Yes

NO

M*rrl l"- l l

l

NO

NO

GO to M4

REPA R the circuit.

GO to lvs.

INSTALL a
relay.

. ls the voltage greater than 10 5 volls?
l/I4 CHECK THE FUEL PUMP RELAY

I\45 CHECK THE FUEL PUMP RELAY CONTROL
CIRCUIT FOR AN OPEN

Nole Reier lo the W rng D agrams
fue pump re aJ? co I P n ocallons

GO to M6

REPAIR the circuit

-M6 cre, " rir t.l'r p.llvD RLIA' coN-FoLUT1EUA I11ts

CIFCU T FOF A SHOBT TO GROUND
. N4easure the resislance between the PCN,4

. Key ofi.. Disconnect the PCM body harness

. MeasLre lhe rcsistance between lhe CJB
C270i pin 10 (F-S!perDuty/Excursion) or the
lue pump relay co I contlol c rcu t
(E Ser es). harness s de and lhe PCl,/l body
harness conn€ctor pin 5. harness sde

. ls the resistance less than 5 ohms?

body harness connector prn 5. harness side
and ground

. ls the resistance greater lhan 10,000

GO lo M7.

REPAIR lhc

ohms?

M7 ( _tC K T_t , UTt DLMp qFLA I uO\ rqOL
CrF! J IrOBA s-roq OVO|AG-

T
. Key on. engrne oTl.

PC[,4 body ,INSTALL
REPAIF the circu t.

a new PCM.. Measure the voltage between the
harness connector p n 5. harness
grouno

. ls any vollage indicated?

2O!4 Powedra i ConlrorEmssons Dagnosrs 6 0L Dresc 1212003



5-60

l'uel Pump Nlonitor/Control

Test Sleps
ri,re otacr,to.sl-cousre cooE

r\ol€ U;rgrioje dr d repn DTC
aodressrnq DTC p0231

Results-f-r Action to Take l__l

- GOto M9
) INSTALL a new inenia switch

1Dl9) lo4r1
P0230 before

NO. possbe causes
tnen a s!,r tch
tlel p!rnp nronrtor circ!il open
J|]e pLr rp re ay. Key ofJ. Dtscofnecl ihe rfeft a sn, ich. tr,4easure tfe fes stance beiweerr rne ned asllrrlch pif i component side and the inertia

' :fl F ,' ' D'" L -,<'o" o, pnz r. :eres/ conrponeni Slde
! _. ls !!19r9!i:!gnce tess than 5 ohms?

Its d,!. t.rL, ,, , p"\/-O. act
n . _ n.*.: l. 

. ,r .J|D,r. | ,. . on o p n
' '' .o o oq...ot KA\ on en.t re olf. ts the tesl lamp illuminated for

_ approximatety 20 seconds?
lM10 rrc " trrr - (r D ,.,/D /O, ACL CtRa;.,;;; J;.N".. 

f,ur.4P voLrAGE ctRcu r
. Key olf. D sconneci CJB C270a. tu'teasure ihe resrstance belween

C27la pn 22 harfess side an.l
s".,,rtch prn 1. harness s de.

GO to M13.

For F SuperDuty/Excursion
GO lo M10
For E-Seres. GO to M11

INSTALL a nelv CJA.
REPAIR the circuit

: cO lo M12
: REPAIR lhe circuir

' REPAIF the circuil
, NSTALL a new fuet pump

CJB

. ls the resislance less than 5 ohms?
t\tl1 !"-Fj"-"F I ft " rlVD olt a pOvvFR

C FCUIT FOF VOLTAGF

. D sconnect ihe Jue pump relay. 
^ey 

on. enqrne off.. Me-rsure thc votage betv/een lhe luet pump
re ay poy,er c rcu t p n 30, harness s de d|o

' !! Jhe v9llage Slgrter than 10.s votrs?
Mt2 cHEcr" THE FUEL pu[4p BELAT r-1

I

' 1' 'o _ rodr ' o'rpo onr rpc'
:.- | Wr, o D o,dr. (6, r!
t_ornponent Tesltnq. Does the fuet pu;p retay pass the
c€mponenl lest?

No

20ii4 Powenra{r C.ntrltrEnrss ..s Da!.os: 6OL Oes€ r22OO3



Pinpoinl Tests

Fuel Pump Nlonitor/Control M

Tesl Sleps Results Action to Take

M13 CHECK THE FUEL PUN4T
FOR AN OPEN

N4ON TOR CIBCUIT

. Key oil.. Drsconnect the PCM.

. lvleasure the resislance betlveen the nerlla

^t!"' ' SLP'fur'r"-. o o Dn
I,L56 os, o - dad lrr fcv
boov hdl_o<' .o a o or' 'o L o

5roe.. ls the resistance less than 5 ohms?

M14 D'A!,\o:ll' qO-B . 'ODr D o0

i 

-]\or"r 

o 
"gno"" "na 

,"pu , orc P0230 t 
"lot"

NSTALL

- REPAIR

a new PCM

tl, e circu t

NO

GO lo M15.

INSTALL a new CJB
(F-SuperDuiy/ExcLtrsion) or
fue pump relay (E Seres).

re ay {E'Ser es).

CHECK THE FUEL PU[4P IV]ON TOF Crncun I
A SHOFT TO VOLTAGE

. Disconnect the PcM body harness

. D sconnect lhe luel pLrmp.

' KeY on. eng ne oli
' lvleasure the vollaqe belween llre PCM body

harness connector prn 19 harness sde and
qrouno.

. ls anv voltaqe indicaled?

M'l6 CHECK THE FUEL PUNIP GROUND C RCULT

FOR AN OPEN

' KeY oif
. l,4easure the res stance bel\"reen the Tue

addressing DTC P0232
. Possbecauses

- rue pump re ay
rLre pump mon ror
voltag'"
luel grouno c rcu :

. D sconnect CJB C270a
(F SuperDutyrExcursionr

. Disconnect tfre T!e prrmp

. Key on, engine off.

. ls the tuel pump ON?

REPAIR the circu t

GO to lM16

INSTALL a new PCN,4

BEPAIR the circu t.
pump ground c rcu t rarness s de and
ground

. ls the resistance less than 5 ohms?

2004 P.vtdra'n Conlro'Emrss o.s D agnos s 6 0L o ese 12t2u03



Water in Fuet (lVlF) Sensor

Circuit Function

The water n fue (WlF) sensor is used
conrror modu e rhe wrF sensor ,;;"1i":"'.1T,; i,*'"J;;i[:"i;iiff:iHi J.,F3il;, ;1#?8fldetects lrater for more than S seconds. 11 wt sel contlnuous DTC p2269 and rurn on tne WATERlN FUEL rrd cator ranrp {w FrL). RoLrte a hose from rhe fLrer dra n iine to a llqt ctear containeropef the fue conrro rnodLrte dra n valve c ose tne va ve wten ;"; ;;;l ir; lrje conra nerlnspect Tuel tn the conta ner f no $/aier oT coniarntnants are n the cont:, ner. you may ftave ac rcutt tault.

'' \ CAUTION: The pCM harness connectors must be properly seated and the connectorlatch.properly attached to eriminate possibre oriveaoitity cLncein.-iil- ,i"-"t.n condition.Installing PCM connectors on an angte may cause - i,irf-p"i l.-""tion. mtsdiagnosis,and.damaged components. Install rh; connector untir the rever pivots and seats itself.Apply light pressure to get the connector inio position on tn" pbri,l-uni in"n tu[y seat theconnector.

Note: Vsuaiiy nspectthe harness co|nectoTs iof corfoson, llarnage. proper matt|g and cofrectp n tensron.

Note: When the PCL4 is drscof.ect.d addlional DTCS lr,rli be set. Clear all DTC. alter restorngIrle vef cte

11

34

12

21

l5

A0080216

DTC Descriptions

' P2269 = Water n Fue Conciition

1a' -.!!!t F ,f .
I lllt[iil a

..1, t-fl ! -:l! - ..],

BODY HABNESS CONNECTOB

:i:r; i,lnr.l I I irl.rn . :nr..! I ri a.r.r,.i.l



Pinpoint Tesls 5-63

Watcr in Fuel (WIF) Sensor o

Test Steps Action to Take

PREL [/] NARY D ACNOSLS FOR DTC

. Perlorm visual nspection.

. Connect the scan too .

. Retreve and record al DTCS

. CearalDTCS.. Peiorrn On-Demand SeLf Tesl

' ls DTC P2269 present?

GO to 02

UNABLE to dup icate
cond tion CHECK for loose
connecl ons damaqeo oT

corroded lermlna s or p ns
WIGGLE harness attempting
to recreate {a!lt REPAIF as
necessary FEFER lo Section
3 f a dnveab ty concern

DIAGNOSTIC TROUBLE CODE (DTC) P2269

Note: Feier to the Pclvl ancl cornponenl
cofneclor p n numbers at the beg nning of th s

. Possbecauses:
water n lhe luel I ller hous ng

- shoned c rcu 1

- damaged connect on
W F sensor

- PCM
. Foute a hose from lhe lue dra n Ine

ocated on the iuel control moou e. to a I -ql
clear conrarner.

CLEAR DTCS and RETEST
the system. lf WIF L comes
back on and DIC P2269
returns REPEAT Tesl Slep
02. lf water s strl found n
fueL sample FLUSH and
CLEAN the fue tank and Tuel

GO to 03NO

. Open lhe fuel control modu e dra n va ve
and close the dran va ve when you have
filed the conr,riner

. DoeS the container have any waler or
contaminants?

03 LHFr^wF >-l\<OP(lc, U TOqSHOa-
TO GROUNDtr-
' KeY on eng fe rili
. D sconnect lhe W F sensor harness

conneclor. Clear Contrnuous DTCS

' Cyc e gn t of key.
. Relr eve ContrnLlous DTCS.
. Key oll
. Did DTC P2269 reset?

04 CHECK FOR SHORT TO GROUND IN THE
S GNAL C RCUIT
. D sconnecl PCM body harness conneclor
. N,4easure resistance between prn 2 on WIF

sensor harness connector and ground
. ls lhe resistance greater than 10,000

ohms?

NSTALL a new PCM
RESTORE the vehlcle
CLEAF DTCS ANd RETEST

NO

lne syslem

REPAIB short to grouno n

WIF sensor c rcu t RESTORE
the veh cle CLEAR DTCS
and BETESTThe sYslsll r

NO

to 04
to 05:::

200J P.wenran C.nirt tls!o.:D.!lr.!3 a01 i.se 1?':ill:j



5-64

Water in I'uel (WtF)

- lr'.l5!l'*.iff"" :E"!l{ 1 aete11;ga .

. [ilr";l;;;Fltij1i:#r:l;;" 'Yer ifii"#id]ili{:: r

RESTORE lhe veh c -"
CLEAR DTCS and FETEST
rne system

- NSTALL a re\a WF sensor
RESTOFE the vehicle
CLEAR DTCS and RETEST
the svstem

:001 i,o!!e,lrn. C,rn,! Eiss.|s !!jr.ss 6aL D.se t22L.i]:


