
Description

T ir e  pr essur e  se nsor  ( 4  o ff)

I n i t ia to r ( 4  off)

T ir e  Pr essu re  Mo n i to r in g  S yst e m  ( TPMS ) r ece i v e r

TPMS m od u l e

OVERVIEW

Th e  TPMS is a  dr iv e r  a ss ist a nce  sys te m  w h ich  assists t h e  dri v e r  to  m a in t a in th e  t ir e  pr essur es a t  t h e  o pt i m u m  le v e l .  T h e  
TPMS is a  st a nd a rd  f it m e n t o n  Nort h  A m er ic a n  S p ec ifica t ion (N A S ) v e h icl es a n d a n  o p t io n a l  fi t m e n t  in o th e r m ark e ts .  Th e  
TPMS syste m  h as t h e  fo llow ing  b e n e fi ts :

z I m prov e  f u e l  consu m pt ion 
z Ma in ta in  rid e  a nd  h a nd lin g ch a ra ct e r ist ics 
z R e d uce  t h e  r isk  o f r a p id  t ir e  d e f la t ion  -  w h ich  m a y  be  ca use d  b y  u nd e r  inf la te d  t ire s 
z C o m p l y  w i t h  l e g isl a t ion  re q u ir e m e n ts  in r e l e v a n t  m ar k e ts.  

CA UT I O N :  T h e  TPMS is n ot  in te n d e d  as a  r e p l ace m e nt  fo r re g u la r t ir e  pressur e  a nd  t ir e  cond i t io n ch ecks a nd  sho u ld  b e  
co ns id e r e d  as a dd i t ion a l  t o good  t ir e  m a int e n a n ce  prac t ices .
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TIRE PRESSURE MONITORING SYSTEM (TPMS)

C OMPO N E N T LO CATI O N



Th e  TPMS m e asur es th e  pr essur e  in e a ch  of  th e  t ir es  on  th e  v e h ic le  ( t h e  sp ace  s a v e r  sp a re  w h e e l  is no t m on i t or e d ) a nd  
issu es w arn ings t o t h e  dr i v e r if  a n y  of th e  pressur es de v i a t e  f ro m  d e fin e d  to le r a n ces .

N O TE :  D ur ing  a  'b low - ou t' a  ve ry  r a p id  r e d uct io n in pr essu re  is e x p e r i e nce d . T h e  syst e m  is not  in t e nd e d  t o w arn  t h e  dr i v e r of 
a  'blo w -o u t',  s ince  i t  is no t possib l e  t o g i v e  t h e  dr i v e r su ffic ie n t w arn ing  t h a t  such  a n  e v e n t  is occu rr ing , d u e  t o i t s  sh or t  
du ra t ion . T h e  d esig n of th e  TPMS is t o  assist  th e  dri v e r  in k e e p ing  t h e  t ir es a t  th e  correc t  p ressur e ,  w h ich  w ill  assist to  
re d uce  t h e  li k e lihoo d  of  a  t ire  'b low -ou t' occurring .  

Th e  co n t ro lling  softw ar e  fo r t h e  TPMS is loca t e d  w i t h in a  TPMS m od u le .  T h e  soft w ar e  d e t ects  th e  fo llo w in g :

z t h e  t ir e  pr essur e  is b e low t h e  reco m m e nd e d  low pressur e  v a lu e  -  u n d e r in fl a te d  t ir e  
z t h e  pos it ion of th e  t ir e  o n  t h e  v e h ic l e . 

Th e  sys t e m  co m pr ises a  TPMS m od u le ,  a  Ra d io Fr e q u e ncy  (RF)  r ece i v e r ,  4  in i t ia to rs  a n d  4  t ire  pressur e  se nsors ( t h e  sp ace  
sa v e r  sp a r e  w h e e l is n ot  fi t t e d  w i t h  a  se nsor ) .

Th e  TPMS m od u le  is loca t e d  b e h in d th e  Le ft  H a nd  (LH ) re a r pa sse ng e r  se a t ,  b e h ind  t h e  A u x ili a ry  Ju n ct ion Box  ( AJB )  a nd  t h e  
TPMS RF r ece i v e r is loc a t e d  o n  t h e  AJB  m ou nt in g bra ck e t .  Th e  fron t in i t i a to rs  a re  pos it ion e d  a t  th e  fron t  o f t h e  w h e e l  a rch es,  
be h ind  t h e  fe n d e r sp l ash  sh i e lds.  T h e  re a r  in i t i a to rs  a re  pos it ion e d  a t  th e  r e a r of th e  re a r w h e e l  a rch es , be h ind  t h e  fe n d e r 
sp l ash  sh i e lds.

Th e  4  in i t i a to rs  a re  h a rd  w ire d  to  t h e  TPMS m o d u l e . Th e  in i t i a tors  t ra n sm i t  1 2 5  K H z Lo w  F re q u e ncy  (LF )  s ign a ls to  t h e  t ir e  
pr essu re  se n sors w h ich  respon d  b y  m od ify ing  th e  m od e  st a t us w i th in  th e  RF  tr a n sm issio n .  T h e  31 5  o r 433  MH z  RF  s ig n a ls 
a re  d e tec t e d  b y  t h e  RF  r ece i v e r  w h ich  is con n ect e d  d ir ect l y  t o t h e  TPMS m od u l e .  T h e  r ece iv e d  RF s ig n a ls fro m  th e  t ir e  
pr essu re  se n sors a re  p a sse d  t o t h e  TPMS m od u l e  a nd  con ta in id e n t ific a t io n ,  p ressur e ,  t e m p er a t ur e  a n d  acce l e r a t io n 
in for m a t ion for  e ach  w h e e l  a n d t ir e .

Th e  TPMS m od u le  co m m u n ic a t es w i th  th e  instru m e n t c luste r  v i a  t h e  m e d iu m  sp e e d  C A N  b u s t o  pro v id e  th e  dri v e r  w i t h  
a ppro pri a t e  w a rn ings.  T h e  TPMS m o d u l e  a lso ind ic a t es st a t us or  fa ilur e  o f t h e  TPMS or  co m po n e n ts.

Tire Location and Identification

Th e  TPMS c a n  id e n t ify  t h e  posi t io n o f t h e  w h e e ls on  th e  v e h icl e  a nd  ass ig n  a  r ece i ve d t ir e  pr essur e  se nsor  id e n t ifica t ion  to  a  
sp ec ific pos it ion on  th e  v e h icl e ,  fo r e x a m p l e  FL ( fron t l e ft ) ,  F R ( fron t  r ig h t ) ,  RL ( re a r le f t )  a nd  RR ( r e a r rig h t ) .  T h is fe a tur e  is 
re q u ir e d  b ec a use  o f t h e  d iffe r e n t  pr essu re  t a rg e ts a nd  t hr esh o ld  b e t w e e n  t h e  fro n t  a nd  re a r t ire s.

Th e  w h e e l  loca t ion is p e rfo rm e d a u to m a t ic a lly  by  th e  TPMS m od u le  us in g  a n  'a u to - loc a t ion' fu nct ion . T h is fu nct ion  is f u ll y 
a u to m a t ic a nd  r e q u ir es no inp u t fro m  t h e  dr i v e r.  T h e  TPMS m od u l e  a u to m a t ica ll y  r e - l e a rns t h e  pos it ion of th e  w h e e ls on  th e  
ve h icl e  if  th e  t ir e  pr essur e  se nsors a r e  r e p la ce d  or  th e  w h e e l pos it ions o n  t h e  v e h ic l e  a r e  ch a n g e d .

Th e  TPMS soft w ar e  c a n  a u to m a t ica ll y  d e t ec t ,  un d e r a ll op e r a t ing  co nd i t ion s,  t h e  fo llow ing :

z o n e  o r  m or e  n e w  t ir e  pr essu re  se n sors h a v e  b e e n  f it t e d  
z o n e  o r  m or e  t ire  pressur e  se nsors h a v e  s to pp e d  t ra n sm i t t ing  
z TPMS m od u l e  c a n  re j ect  id e n t if ic a t ions f ro m  t ir e  pr essu re  se n sors w h ich  do  no t b e lo ng  to th e  v e h icl e  
z t w o  'run n ing' w h e e ls on  th e  v e h ic le  h a v e  ch a ng e d  pos i t io ns. 

I f  a  n e w  t ir e  pr essur e  se nsor  is fi t t e d  o n  a n y  'r u n n ing' w h e e l ,  th e  m o du l e  ca n  l e a rn  t h e  n e w  se nsor  id e n t ifica t ion  
a u to m a t ica ll y  w h e n  t h e  v e h ic l e  is dri v e n  for  m ore  th a n  1 5  m in u tes a t  a  sp e e d  of m or e  t h a n  2 0  k m / h  (1 2 .5  m p h) .

Th e  t ir e  l e a rn  a nd  loc a t io n process is r e a d y  t o co m m e nce  w h e n  t h e  v e h ic l e  h a s b e e n  s t a t ion ary  or  t ra v e lling  a t  l ess th a n  1 2  
m p h ( 2 0  k m / h )  fo r 1 5  m in u t es.  T h is is kn ow n  as 'pa rk ing  m od e'.  T h e  l e a rn / loc a t e  process re q u ir es  th e  v e h ic le  to  b e  dr i v e n  
a t  sp e e ds o f m ore  th a n  12  m p h (2 0  k m / h ) for  1 5  m in u tes . I f  th e  v e h ic le  sp e e d  r e d uces t o b e low  1 2  m p h ( 2 0  k m / h ) ,  t h e  
le a rn  process t im e r is susp e nd e d  un t il  t h e  v e h ic l e  sp e e d  incre ases t o m or e  th a n  1 2  m p h  (2 0  k m / h ) ,  a ft e r w h ich  t im e  th e  
t i m er  is resu m e d .  I f t h e  v e h ic l e  sp e e d  r e m a ins b e low 1 2  m p h ( 2 0  k m / h )  fo r m or e  t h a n  1 5  m in u t es,  t h e  t i m er  is se t  t o z e ro 
a nd  process s t a r ts  a g a in .

I f t h e  t ir e  pr essur e  se nsors fi t t e d  t o th e  ru n n ing  w h e e ls ve h icl e  a r e  ch a ng e d , th e  m od u le  ca n  l e a rn  t h e  n e w  se nsor  
id e n t ific a t io ns a u to m a t ic a lly .  T h e  l e a rn  fu nct io n r e q u ir es no m a n u a l in te r v e n t ion by  th e  dri v e r .

Spare Tire Identification

Tir e  pr essur e  se nsors a r e  no t f it t e d  t o t h e  sp ace  s a v e r  sp a re  w h e e l  a n d  t h e re for e  t h e  sp a r e  w h e e l is n ot  m on it or e d .



Fou r in i t i a to rs a re  fi t t e d  t o t h e  ve h icl e .  T h e  fro n t in it i a tors a re  loc a te d n e a r  t h e  f ro n t of th e  fron t  w h e e l  a rch es,  b e h ind  th e  
fe nd e r  sp la sh  sh ie lds. Th e  r e a r  in i t i a tors  a r e  loc a t e d  a t  t h e  r e a r  of  th e  r e a r  w h e e l  a rch es ,  b e h ind  t h e  f e nd e r  spl ash  sh ie lds. 
E ach  in i t ia to r h as a  con n ecto r w h ich  conn e cts to  t h e  v e h ic l e  bod y  h a rn ess .

Th e  in i t i a tor  is a  p ass iv e ,  LF  tr a n sm i t t e r .  T h e  in i t ia to rs  t ra ns m it  t h e ir  s ig n a ls w h ich  a r e  r ece i v e d  b y  t h e  t ir e  pre ssur e  se nsors,  
pro m pt ing  t h e m  to  m od ify  th e ir  m o d e  s ta t us .

Th e  TPMS m od u le  e n e rg ises e ach  in i t i a to r  in t urn  us ing  LF  dri v e rs.  T h e  co rr espond ing  t ire  pressur e  se nsor  d e tec ts th e  LF  
sig n a l  a nd  r espo nds b y  m od ify ing  th e  m od e  st a t us w i th in  th e  RF  tr a n sm issio n .

Tire Pressure Sensor

Th e  TPMS uses ac t i v e  t ire  pressure  se n sors w h ich  a r e  loc a t e d  on  e ach  w h e e l ,  ins id e  t h e  t ire  ca v i t y .  Th e  se nsor  incorpor a tes 
th e  t ir e  v a l v e  a n d  is secur e d  in t h e  w h e e l  b y  a  nu t  on  th e  ou ts id e  of  th e  w h e e l.  T h e  se nsor co n ta in s a  Pr in t e d  C ircu it  Bo a rd  
(PC B ) w h ich  hou ses a  Pos i t iv e  Te m p er a t ur e  Co -e f fici e n t  (PT C)  se nsor ,  a  Pi e z o pressure  se nsor .  a  r a d io  r ece iv e r  a n d  
tr a ns m i t t e r  a nd  a  li th iu m  b a t te r y .

Th e  t ir e  pr essur e  se nsors use  t h e  PTC  se nsor  a nd  th e  Pi e z o se nsor  t o pe riod ic a ll y m e asur e  t h e  pr essur e  a nd  t e m p era tur e  o f 
th e  a ir in sid e  t h e  t ire .  T h e  d a ta  is tr a ns m i t t e d  b y  R F d a t a  s ig n a ls a t  e i th e r 3 15  MH z  or  4 3 3  MH z d e p e nd a n t  o n  m ar k e t  
re q u ir e m e nts .  

Th e  RF tr a ns m ission  fro m  th e  se nsor  co n t a ins a  u n iq u e  id e n t if ic a t ion co d e  in i t s tr a ns m iss ion  d a t a .  Th is a llo ws th e  TPMS to  
id e n t ify  t h e  w h e e l  on  t h e  v e h ic l e . I f  t h e  se n sor is r e p l ace d  on  a  'ru nn ing' w h e e l,  t h e  n e w  se nsor  id e n t if ic a t ion w ill  b e  le a rn t 
w h e n  t h e  v e h icl e  is dr iv e n  a t  sp e e d  of  m or e  t h a n  2 0  k m / h  (1 2 . 5  m p h ) for  1 5  m in u t es .

Initiators



Th e  t ir e  pr essur e  se nsor  c a n  a lso  d e t ect  w h e n  t h e  w h e e l  is ro ta t ing .  I n  ord e r  to  pr ese r v e  b a t t e ry  pow er ,  th e  se nsor  uses 
diff e re n t  tr a ns m ission  r a tes  w h e n  t h e  w h e e l  is st a t ion ar y  o r m ov ing .

Th e  ca re  po ints de ta il e d  in 'T ir e  C h a ng ing' e a r li e r in  t h is sec t io n m u st  b e  fo llo w e d  to a v o id  d a m a g e  to  t h e  se nsor .  I f  a  n e w  
se nsor is fi t t e d ,  a  n e w  n u t ,  s e a l  a nd  w ash e r  m u st  a lso be  fi t t e d  a n d  th e  se nsor  n u t  t ig h te n e d  t o t h e  co rr ec t  t orq u e  as g iv e n  in 
th e  S e rv ice  Re p a ir  Ma n u a l .

Instrument Cluster Indications

Description

Lo w t ir e  pr essu re  w arn ing  ind ic a to r

Mess a g e  ce n t re
Th e  w arn ing  ind ic a t io ns to  t h e  dr i v e r a re  co m m on  on  a ll  v e h ic les f it t e d  w i th  TPMS . Th e  dri v e r  is a l e rt e d  t o sys te m  w arn ings 
by  a  low t ir e  pr essur e  w a rn in g in d ic a tor  in th e  in st ru m e nt  c luste r  a n d a n  a pp lic a b l e  t e x t  m ess a g e  in th e  m essa g e  ce n tr e .

Th e  TPMS m od u le  p asses syst e m  s t a tu s in for m a t ion to  t h e  instru m e n t cluste r o n  t h e  m e d iu m  sp e e d  C A N  b us .  T h e  
in st ru m e nt  c lu st e r  th e n  con v e rts  th is d a t a  in to  illu m in a t io n of  t h e  w a rn ing  in d ic a tor  a n d  d isp l a y  o f a n  a p propr ia te  m ess a g e .

Wh e n  t h e  ig n i t io n is sw itch e d  o n , th e  w arn ing  ind ic a tor  is illu m in a te d  for  3  secon ds for  a  b u lb  ch eck .

N O TE :  I f t h e  v e h ic l e  is no t f it t e d  w i th  t h e  TPMS ,  th e  w arn ing  in dic a tor  w ill  not  illu m in a t e .

Th e  inst ru m e nt  c luste r  ch ecks,  w i t h in t h e  3  seco nd  b u lb  ch eck  p e r iod ,  fo r a  C A N  b u s m ess a g e  f ro m  t h e  TPMS .  D ur in g  th is 
t i m e  t h e  TPMS pe rfo r m s in te rn a l  t es ts  a n d  CA N  b us in i t i a lis a t ion .  T h e  w arn in g  ind ica tor  w ill  b e  e x t ing u ish e d  if  t h e  TPMS 
m od u l e  do es not  issu e  a  f a u l t  m ess a g e  or  t ir e  pr essur e  w arn in g  m essa g e .

I f a  TPMS fa u l t  w a rn in g  m essa g e  is de t ec te d  b y  th e  instru m e n t c luste r  a t  ig n i t io n o n ,  t h e  w a rn ing  in d ic a tor  w ill  illu m in a te  on  
ve h icl es up  t o 20 0 7 . 2 5MY a n d  w ill fl ash  on  v e h ic les f ro m  2 0 07 . 2 5MY for  72  seco nds a ft e r  t h e  3  seco nd b u lb  ch eck  p e r io d  a nd  
th e n  r e m a in p e r m a n e n t l y  illu m in a t e d .

I f a  t ir e  pr essur e  w arn ing  m essa g e  is d e tec t e d b y  th e  instru m e n t c luste r  a t  ig n i t ion o n ,  t h e  w a rn in g in d ic a tor  w ill  e x t in g u ish  
br i e fl y  a f t e r  t h e  3  seco nd  b u lb  ch eck  p e r iod ,  b e for e  r e - illu m in a t ing  to in d ic a t e  a  t ir e  pr essur e  w arn ing .

Th e  fo llow in g  t a b le  sh ows t h e  w a rn in g in d ic a tor  fu nct ion a lit y  for  g i ve n  e v e n ts :
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Event Instrument Cluster Indications
Lo w pr essur e  w a rn in g li m i t  r e ach e d  in o n e  

w h e e l
W arn ing  ind ica to r illu m in a te d .  'C H E C K TYR E PR ES S URE' m ess a g e  d isp la ye d a nd  

a pplic a b l e  t ir e  h ig h lig h t e d  on  d isp l a y .
Lo w  pr essur e  w a rn in g li m i t  r e ach e d  in o n e  
o r m or e  w h e e ls in lo w sp e e d  m o d e  (o n l y  if  

p ro gra m m e d or  l e a rn ing)

W arn ing  ind ic a to r  illu m in a te d .  'C H E C K ALL TYR E PR ES S URES' m ess a g e  d isp l a y e d .

TPMS fa u l t O n  v e h ic le s u p  to  20 0 7 . 2 5MY -  W arn ing  ind ic a tor  p e r m a n e n t l y  illu m in a t e d . O n  
v e h icl es fro m  2 0 0 7 . 2 5MY -  W arn ing  ind ica to r fl ash es for  7 2  seconds a n d is t h e n  
p e r m a n e n t ly  illu m in a t e d .  'TYRE PRES S URE SYSTEM FA ULT' m essa g e  d isp l a y e d .

No tr a ns m issio n fro m  a  sp ecif ic t ire  
pr essur e  se nsor  o r Sp ec ific ty r e  pr essu re  

W arn ing  ind ic a to r illu m in a te d .  'TYRE  N O T  MO N IT O R E D' m ess a g e  d isp la y e d  a nd  
A m be r LE D  f la sh es for  7 2  seco nds. A m be r LE D  illu m in a t e d  a t  n e x t  a n d  
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se n sor fa u l t su bse q u e n t ign it ion  on  cyc l e .
No t r a ns m iss ion fro m  m or e  th a n  o n e  t y r e  

pr essu re  se n sor or  Mor e  t h a n  on e  ty r e  
pressure  se n sor fa u l t

W a rn in g  ind ica tor  illu m in a t e d . 'TYRE PRES S UR E SYST EM FA ULT' m essa g e  
d isp la y e d  a nd  A m b er  LE D  fl ash es for  72  seco nds. A m b er  LE D  illu m in a t e d  a t  n e x t  

a nd  subse q u e n t  ig n i t io n on  cycl e .
C A N  s ig n a ls m iss ing O n v e h ic le s u p  to  20 0 7 . 2 5MY - W arn ing  ind ic a tor  p e r m a n e n t l y  illu m in a t e d . O n  

v e h icl es fro m  2 0 0 7 . 2 5MY -  W arn ing  ind ica to r fl ash es for  7 2  seconds a n d is t h e n  
p e r m a n e n t ly  illu m in a t e d .  'TYRE PRES S URE SYSTEM FA ULT' m essa g e  d isp l a y e d .


