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Description of Functionality
General

“The Body elecrical Conol Modu (B6CM) conrls, moritors and provides power supply to many
ofthe venice's elecical systams. This document dentles which syster the BeCM nterfaces.
With and escribes the unctionaify and operaion ofsystems that are not covered within other
ocumenta. Tria document iso provides a compets st of BeCM inputs and outputs. This
document i not intended as a complete diagnostc quide. The ETM shouid be eferred to where.
further detas o e connactor pinouts and wirecolours are requied. Testbonk shoud be used
for dagnosi ofthe cbserved failres. The diagram on page § identies the systems tha the
BeCH ntrfaces wit

BeCH activation and Siesp modes

The BeCM has two modes of operaion, normal operation mode or"actvation mode and a Iow.
quiescent current state o "sieep mode”. The seep mods s roquied 12 enable the venice 1o be
1ef for extended periods of ime without ha venicle's bairy being dscharged

Transitons between e wo states are contoled b the tatus of te BaCH acivaton Inputs (see.
actation nput tatle)

Stesp mode will e entered when all Smers have tmed out (L. courtesy ihts are of) and
acivaton nputs have boen Inaciive for two minutes.

Actation mode willbe entared when any of the actvation inputs changes sate. The quiescent
urrentduring sieep mods is approximasy 30mA when the vehice is nlocked and spproximataly
40mA when the vericie alarm s armed

1 the BECM s kept awake for more than two days wihoutthe vehcie being started, then this will
‘Cause e batiey o decharge o 2 level where stating tho engine may be diffcul.

See sieep mode detectn secton fo clagnosing BeCM sleep mode probiems

Load inhibiton during cranking.

In order to maxinise battery votage during cranking. the majority f BeCM outputs wil be nhiited
‘when the angine i being cranked (niton fumed to positon ). Tha excepions o he srategy.

Hazardsrum signals
S tamps.

Handorake/Park signal 0 ar suspension
Door open o a suspension

Al audio-visual fnctons.

Engine running detection

T BeCM has two metnods of detectng engine unning, namety tacha puise moniaring and
‘aemator charge input staus.

Tacho uise detection i used for safety rested funcions (e.g. memory seat one-touch inibiton)
and atimalor charge stakus for sectical 1oad conbol ncUons (e g healed mirors)
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e vehict sysam has two hors,ef and ight, tese ar cperated simutaneously when te ho.
awitcn s depressed, rTespecive of the igniion postion.

Cigar Lighter.

T vaici has one cigar ighter i the front of i vehile. The cigar ghtercan be cperated
e tht the ausiary feed has boen swiched on and the ineta swfch s 2t rppec.

Fuel v to Engine Managoment System (GEMS).

e evel t the EMS s imly i from the fullveliput via a seies esistor, Tis signal
15 Used by the EMS for iagnostcs.

Auto Transmission Interlock (Shift Interlock).

e gear setac ever may only be maved out of te park osion when the griton s 0 anc
e o depressod, The sniftintaiock slenod il be energised contnuously Whis e
iion s on andhe gear seectr ever is i & positon ofte han parkc

Key inhibit solencld.

T Koy it soenci wilbe enrgisd 1 prverk heremovalof the ey fom i gnion swich
T ey e the ey 1 it igiion uniess the gea saectever i in D park posian
Inertia Switch.

opvation of he neria switch wl ony be eflective when th ignon is o and wl have e
following eflects

4. Alldoors incuding tafgale wl be uniocked

2 The nazard waming lamps il be achvaied.

e wwien Refor handbook message sequence wil be actuated o1 the
insirument pack displa.

4 A exermal ulb ke waring messages wil be nhited

b R ool outouts il be intited 1 prevent operation of HEVAC bawers,

& oa vt supply 1 he fuel purm s nhibted. (incuded fo infomatien ony. e pumP &
ot controled by the BeCM).
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“Limp Home* modes.

The BaCM s a imited aityfo st Giagnosis i the evantof an intermal aire. 1 the event of
et afailre the BaCM may continue to unclion wih  recuced levelof uctonalty. The
precise mcionaity avaiabie wil be Gependent upon the nakure of e falure, howeve f ane of
e o main procesors nide the BeCA sops working then the functonalty wil be a8 flows:

‘Side,tail anc dpped beam lamps defaut to e on stte.

Fuly fanctonal external tm signls and hazard amps - exciuxing bul failure warming and
azardtoltle lamp.

3. Front wipsesiow - o automat wiper arm park facy.

4 Front screen wash - No program washiwie facily

. Hom wil operate when tne horm swith i pressed

6. Crank wil operate nomaly.

7
8
s
1

St ntelock sclencid acivated wit brake pedal.
Igriton and audary feeds.
Sop lamps whan brake pedl s dopressed

10 Fuel ilr fap release.

Al tner outputs shal rever 0 the o state

‘Afalure of a BeCM is tremely unlkely o resul i an engine misire or the engine cuting ou.
e gnin signal fom he gniton swih i fe3 tough the BEC and to the underbonnet fuse
‘o then fo e Enging ECU. The BeCM moritors the nition swich signal bt does notcontrol it
ecionical. Evenif e powsr supply (via the 3 maxi uses) is st wih he engine running the.
ngine wilcontinue o un.

Service Engine Reminder

The “Service Engine” warming lamp wil be Hurinated as an emission maintenance reminder after
e veMice has coverad 50,000 s or 80,000k (dependient upon selected distance unts)
Whanevet the fgnon s o Thi lamp wil have a 3 second bulb check infised at igiton on.
For 9% MY (M. TAS31385 ) orwards the mileage is changed to 82 500 iles or 132 000kM.
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BeCM System Information Document - Edition 2

History of Software Changes within the BeCM.
PariNo _ MicroPAM Date _Description

AR 498

ARS8

AMR 5406

AMR 5408

AR 4916

AR 4916

AMR 4916

AR 4916

M2

w2s.

P2

Mo

w32

495

‘Diagnosiic mode 3 adress, RAY and READY fags are
‘swapoed

(Cranking now only possible on automati vehices when
park o neutal s selected.

Now permnis airsuspension aut mode messages ayed i
on

(Gode roplaced hat was deetad rom the senvice engine.
block code.

Passive immobiisation functionalty. Pwake continuously
maniored Passive key col swiched offwhen vohice s
aboutto go to sieep. Autorelock ony Iiggered by an unlock
when veficie was in an armed state. Romota superiock state
made accessibe using double key superock (Partof
passive immobilsaton functonalty.  Proviion or misocks
sig batery backed Kiaxon. Number piate amgs niow.
tumed on wih dayight unving

NAS functionalty introduced, afectng operation of
foglamps, mainbeam and main ausliary g lamps.
Polce unctionalty inoduced. Alarm nhibted when unlock
requestis generated. Hom swich input inbited o st0p
Sounding during crank_ S mechanism inseted 1o cancel
any alarm aucio-viuals when i a dsarmed sate and during
disarming.

‘Sense of fog bub aire toggied. Gearbox i message re-
displays on each occurence. Mainbeam falure displayed
ongnion off even  beams are ot acive Misiock on fazy
ocking due 10 open window resuls n window open
message. Trachon filura beeps on st occurence onl.
‘Service indicator software change.

‘Gearbox fautnhioted for 1 second on crank. TRACTION
FAILURE results i LH tum signal el tale o iluminate. This
has bean rectfed
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PartMo _ MicroPAM Daie Descriotion

AMR 4316

AMR 416

AMR 5145,

ANR 5628

AR 5630

AMR 5369

=

[

P31

P22

P

495

595

‘Spurious trple audile warming on repsated cranking
innibied. Slow 55 kph audble warming now sounds on
‘overy occurrence.

‘Senvce indicator axtandd to 82,500 mies. Park lamp
Warming messages e-actated afte driver's Goor has been
Closed folown 8 “igns on’ warming. Two bmers added to
overcome accidental dver lock-out due o dropping sil
outtons

Frindy synchvorisation implemented. Sunoof ant-boom.
Fasie power-on-eset 200mS

Passive immabilsaton - on re-mbiisaton rear doors only
Unlock f veficle was n an armed stte.
Accidental i lock prevented with sofware. Slam lock now.
prevented (1. functon deleed. vehice now unlocks).

‘v disgnasiics problem solved. Sl rop timer now
e by PAM o bee p o 3 i,
Siamiock fo coninue unctining Inirmp-home. Sieep mod.
allowing sisep when ultrasonics sctve. Vita functons of
moving vehiie enhanced 1o educe recovery time.
Diagnostc reset betwoen mode changes and iog out
modifd to supportfast reset. A s rasn forces micro to
Iimp home and powsr o1 resat. Impiementation o dayight
runing mod for NASICanada (tum off DRL i PARK)
Modifcatin of NAS key it functionlfy 1o prevent
*stcking” ky. Removalof cancelation of auto-relock via a
‘second remote uiock request.
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Description of System Operation

BeCH sioap mode detection
The BeCH wil wake up o remain awake (vehicl quiescent curtnt dran approx. 1A) i any of the
achvaton input aa actve, WWhen al mars have Smed out and e actation nputs are ot active
(s00 sctvation nput table), the BeCM quiscent current wil drop 0 approx. 30mA afer
approsimately 2 minutes

There are o ways 1o check e BeCM s asioep ornot

1. Follow the Quiescent curent (q)dranfest (page 14) it an ammetr. 1 e vehice passes.
hen e BeCM i allowed 10 9o no sieep mode. Ifthe vehicl does notpass the I est then
Some vehice component s keeping the BeCA awake withan actvaton nput (see  Table ).
This can be done b eier an inducive amimeler or by putng an _ammelernoleterin
seres between the disconnecied negative batiery cable and e negative poston the

21 an ammeferis ot avaiatle, then making sure that aldoors are losed, wait unt 2 minutes.
and 300 whether o hot the iniario lamps exinguish and f the Gearbor H-gate selectr dot
extinguanes. The seioctor dotwil remain It at 8 low ntensty fthe BeCM 16 kept
‘awake or completely extiguish afte two minutes e BeCM does o receive any more.
acivaton inputs. Ths may be i t bserve n Nghly hted areas (e, you may need 1o
Cup your hands around the dot o detemine whetheror ot the dotis sl uminated durng
lower Iq drans.

Number 1 i the prefarred sieep mode dotection procedurs, use number 2 only 26 a last
rosort Hf any means of current monitoring can not be found.

Table 1 shows the acivatin inuts.
The BeCM wil recogrise an input Low (GND) as anything < 3v and an nput High as >
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‘Quiescent curent arain (q) autt ocation flowchart
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‘Quiescent current drain (1) fauitlocation flowchart, contiuned
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Quiescent current drain (1) subroutine test
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Engine running signals.
The tacho signal s ganarated by the GEMs ECU. i signal s i the form of a puss tain.
The engine rpm throshoids for tacho puise monioring wl be.

Perol 180pm
Hom Signals

The veticl homs ae drven when the horn swiich on the steering whes! s pressed. The BeCM
‘088 e hom swich actvated when e swich is roundedi(Ov) The BeCM il autput 3w (0V)
signal o the co oftha hor rlay (e engine compartment fuse box).causing the reay &
‘energise. cosing therelay contacts alowing Vat(12V) 0 pass trough and actvate the o hors.
Simtaneously When e swic s released the input wil be high (Vbal), causing he outputfo be
Righ(Vat which infum de-energises th reay, causing the homs 10 stop soundG.

Warning Messages

Trere ar & rumber o companents which supply input signas t e BeC, bt are oy used for
waiming messages on the Instument pack The BSCM may ony act & 8 drectInk, passing e
Infomaton from sensors t the natrument pack. Tha BeCM i responsie o generating the
messages thatare hen 167t 1 the nsirument pack thvough the serial Ik fo display. The
messagos are generated whn the correct conditors re met.

Fiat Battory

12l bty s found check for & batery dainofless. than 30mA when the BeCM s aseep If
he BeCM s awake # wi be approxmately 0.8 Amps and the batery willast oy 21 3 cays wit
i amountof train. Determine e problem is underboninel o BeCM elaed. by removing the 3
Iarge 60 Amp MaxiFuses fom the underbonnet fuse box. I he drain does ot reduce o 0MA.
tnenthe problam s underoonnel The afemator has bee found o cause a dain of 4 to 10 Amps.
a1 e two e boxes have a combined drain of 1 Amp.

Paet6cts2
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BeCM and ECU interconnections.
Power Distibution

‘BoCH Muliplexed communicaionslo over ECUs
The muliplexed commurnication  a method of siectoic communicaton that enatles the BeCM o
1l 1 several oher Outstations by passing elecialIniructions hrough he same wites (he
soral i)
Each seral Ink comprises the folowing.
« Feedwie  Suppies batery votage
Eartn wire Prowdos vonice earth
Clockwire  Provides reerence signai
Sgnalwie  Cars insinuctons between electonic contol unts
Dioctonwire _identiies the drecton of nsiruston
‘e instuctons are commuricated trough the serialink to a elevant outstasons, which then
processes th signal,to detemine the meaning, before Carryng out i instucton.
Al he voltages elating o the seral ink ar eiher Ground(0¢) o logie O, o VB 124) fo ogic 1
The electronc nstructons can no be seen using a mutimeter.
Rter o Fig. 1 or senat ik ECU connectons.

Message generaion
e auciol sounder s operated by a maving coil transducer mouned i the nstrument pach,
controed by the BeCM output The tone outouts wil be in the form of squaty spaced puises

e tone of the beep i delarmined by the frequency and volume s determined by the votage of
e pulse. Maximum volume is Tvols,

Qdometer ogang

The BeCM moritors the odometer value received from th instrumen pack hvough the seial link
Vihen the gniton s urmed on, the BeCM stored value wil be aulomatcally be updated by the
ditance value hald by the nstrument pack. A distance uni ' defied as either ik or 8
Klomete, s appiicable o the vehice configuraton. 1 e BaCM receives fvs consecuve
numbers fom the nstrument pack hatareless than the number ifeacy stored n the BeCM
memary. then an odometer eror condtion wil be displayed on the instrument pack This il oy
occur 3 BaCM wih  hghe stored odometer value has boen put o 3 vehice with a ower
odomeler vaue i the instrument pack, o an insrumen! pack wit 2 lower cdometer alue  ftled
(. newnstrument pack). The error message can be reset Fough Me use of TestBook. by
carying out an odo update. (I TestBook. nsirumant packiToolboxiOdo Update).
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IF AN ODO UPDATE IS CARRIED OUT THE ODOMETER WILL TAKE UP A
HIGHER VALUE THAN IT CURRENTLY HAS, THEREFORE PLEASE MAKE SURE
EVERYTHING IS CORRECT BEFORE CARRVING OUT AN 0DO UPDATE.

1t adometer vaue s geater than e value s1red by the BeGM, hen the BeCM il
‘automatcally update the stored valve.

PLEASE NOTE THAT IF A BeCM WITH A LOWER STORED VALUE IS PUT INTO A
VEMICLE WITH A HIGHER ODOMETER VALUE, THE BoCM WILL STORE THE CURRENT
/DO VALUE. THEREFORE DO NOT EXCHANGE OR SUBSTITUTE BeCMs TO ELIMINATE
FAULTS BETWEEN VEHICLES. IF A BoCM HAS TO SE SUBSTITUTED, THEN DISCONNECT
ALL THE INSTRUMENT PACK CONNECTORS, BEFORE CONNECTING POWER TO THE
VEHICLE.

LBNA Tochnical Sungort

11 fau ree BeCMis locked o 3 venicie accdentally, LRNA has the abiy to unock the BeCM
from et partcular vehice. LANA can esel o now fautfoe BeCM and wlow I to b Installed
Into ancther vericle as 1 were direct from parts stock It s important hat f 8 BCM is sent 1o
LRNA o be unlocked that  be fault e, LRNA Service Department wil uniock e BeCM and
et for  small fee. I e procedure i noodod contact the Teahnical HelpLine at 1800-562-
5824 and nform them of the siuation.

Pagetaersz



[image: image19.jpg]@ BeCM System Information Document ~ Edition 2

Koy inhibit solencid
\When the gear seiecto ever i ot I park o the gniSon s nf nthe offpositon,the BeCH will
output Vbal(124) - Comector C258 Pin 10 - o energize the solenoid and prevent the key being
removed from the gnion barrel. Once the igiton swich s ured o he of poson and the
lever s moved to the park posifon. the BeC outputwil be GND(Ov). te sclencid wil be de-
enenzed, alowing the key t be removed. Difculies maybe experenced f the drive atiemps 3
rapid ey removal, tis s Gue 1o th solencid notbeing able (o respond quickly enough. To cure
his, for STAY orwards, the solencid wil energizs when th gearleve s out o the park positon
(BECM output = Vbat{12/), and the BeCM output wil be GNDY0Y) tode-energse the solenoid,
When the gear lever is in e park posito, regardless of the posiion ofte gniion swich

oy b et
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Starter Solenold.
The startersolencid i controlled by the BeCM tvough a starer raay in the engine compartment
fuse box. Providing the vehcle s disarmed comecty (e MIL\Check Engine lamp is on, when the
fgniton s o). gea ever i neutral o park, when e key I tumed 1o igniton posison 3, he B6CM
inpu (C238 pin 2) wil be grounded(0v) The BaCl wil output 8 low(GND) signal o energise he-
siarter relay. The relay contaci wil suppy the starte soiencid elay with Vbat(121) tvough a 30A
Maxiuse (MF 2), This in turm wil Cose he sartr s0lenoi reay cortacis 0 alow a drect 063
ffom the battery posive terminal o the starter motor. 1 the MILI Check Engine lamp doss not
‘come on e engine i immablsed.
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BeCM Replacement and Reprogramming using TestBook.

This 8 10 D6 used as & guide when replacing a BECW I is 3 step by step guce o how he BeCM
Brogramiming works. | shosd ba used i the Tes{Book cparaor 1 unsure of how he procedise.
wors

tis assumed the new BeCM has ust been fited and s awaitng programming,

Please use e atest disk to pogram the BeCM.

1. Connect TestBook 1o vehicte.

2. Power up TestBook and await Welcome Screen

3. Choose DIAGNOSTIC SYSTEM.

4 On the Next Screen Select Vehicle Type, Model Year st then CONTINUE.

5. Now Ener the ll VIN ofthe vehicle. Check t befos pressing CONTINUE.
(1o invaid VI has been entered, re ontoring it wil bo necessary )

6. The next screen confirms the selectons that have besn made. I they are comectthen
‘CONTINGE

7. Next under SYSTEM SELECTION choose BeCM PROGRAM.

There may be THREE or FOUR choices and EXIT on the BeCM Reprograrmming MENU,
depending the dsk being used

8. Choose NEW BecM.

Ensure tat you are using the bue Diagnostic cable or the Switchable Diagnostic cable s
nPoston A then CONTINUE.

The next screen wil ask whether the necessary vehick nformation i avatable, s s VN,
Lockset Barcode, Buid Date.

9. 13l the informaton i avaiiable chooss YES.

Here 10 VIN that was entered carfo il be confimed. It is ot carec, then prese NO
and etype the VIN. It s comect then press YES.

10, The next scroen wit ask fo the Lockset Barcode. ts necessary totype inal 14 characters of

he Lockset Barcode. The Lockset Barcods must be thecorrect oné for 10 HANDSETS. Than
pross CONTINUE
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1. Next, e Buld Date wil be asked fo.t must be enered i e format: DOMMIYY ( Day,
Wonth and Year )

I8 in any other format, it s ncorrect and il have f be 10 entered. Press CONTINUE.

The next selection of icons i te Market Selecton. Hers TestBook wil determine whether
he venicle souid have an EKA cad or no. It wil not actually program the market, that il
be done aer

12 Choose the correct market for the vehicle.

13. The next screen s SELECT VEHICLE TYPE Press the equired bk boxes that confomn to
e vehicle speciicaton. Press CONTINUE ste he carrect Vehicl type has been entered.

14. Finaly,allhe data that has boen inputied wil now be displayed. The operator of TestBock
mustensure that al ti informatonis corect a s point It
he diagnostc wil return o the VIN check screen. Tha vericieinformation wil have to be fe
rtered. I allo he nformation i coroct press YES.

16, The next screen i the last chance to change any vehici nformaton before I s locked info
e BeChL. Atr tispoint the iformation can never be changed. I the nformation s
dottaly coroctthen press YES otherwise pross NO.

16 The folowing acreen s the MODEL YEAR selecton. Look atthe VIN and seect the 10
Characlr from the le® M, S, T or V. Conformaton of e Market that was selected earier
il be Ger,

17. The following screen s CUSTOMER OPTIONS PROGRAMMING. Press CONTINUE o
Ghange customer optons.

Front fogs, Sunroof and Trp computer should be enabled.

16, Select the options hat re requred by pressing he chack boxes. Press CONTINUE when e
correc optons have been programmed. Conformation of hese opbons wilbe given
followed by conformaton thal e oplons have been programmed o the BeCM.

THE BoCM IS NOW PROGRAMMED. IF NEW REMOTE HANDSETS HAVE BEEN SUPPLIED,
THE LOCKSET BAR CODE WILL BE DIFFERENT TO THE PREVIOUS ONE AND IT WILL BE
NECESSARY TO PUT GEMs INTO LEARN MODE ( THROUGH GEMs DIAGNOSTIC).

+ RESYNCHRONISE THE HANDSETS AND CRANK THE VEHICLE
+ SET ALL THE WINDOWS AND SUNROOF.
« ENTER THE RADIO CODE

Posezzors2
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BeCM Substitution Process

BeCM System Information Document ~ Eiion 2

“There s 10 customer o deaier accessiie facilty o aering the storad BeCM ornstrument pack
‘odomete value ither i the venicieor vis TestBook. However f1you need 1 substle &
'BeCM ino a veniciefo aul diagnoss then folow the procecirs belcw t avold CkINg the new
'B6CM wih vahicia normaton

1 Substute the BeCM inthe poblem vericl.
2. Connect sl the wire connectors to the BeCM

3. Remove driver' side access panel and Instument pack surround ss per Workshop
Manualand disconnect  the Instrument pack connector (G242 ) Th vl alow acesss 1o

Vehicle diagnosi wilout ranstering odomeler mieage nformaton rom the insvument
pack o the BeCH.

4. Ro-connect vehicia battry afar ensuring netrument pack connector (C242) s
disconnected

5. Start the BeCM repiacement procedurs trough TestBook as f the BeCM was being
repiaced wit 2 now unit

6. Enter n all velicleinormation (e VIN, Lockset Barcode, Buid Date, o)

7. WWhen ihe confrmaton siep i reached, TestBook wil ask t confim e information and
warn iat i continued the displayed informaton wil e locked nfothe BeCM. AL ths.

time you must ABORT the installation process.

The aborton of the new BeGM instalaion process wi alow use of the vehici without locking the
BeCM to that particular venice

'NOTE: When reconnecting G242 suppor the instrument pack behind connactor 1o ensure that
the connecton s complets and 1o avoid damage to e PC board in the msiumen pack G242
MUST NOT be inserted whie te substute BeCM s inplace:cnly when the BeC that wi
Feman n he vehice is i i, can the connector ba re-fted.

I completng this process, diagnosis s nhibited n the areas related to any nstrument pack
functons (speedometer, achometar, fusl gauge, ). The vehicie il run but e not road
‘worthy, DO NOT drive vahicle on public roads. I requied, only crve venicl around
dealersp

¥ tis docided o replace the BeCM with the substtuted unitthe New BeCM installation
process needs to be carred out again complataly with out sborting. Fallue to reprogram
and lock the BeCM wil compromise vehicle security.
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