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FOREWORD

This manual has been prepared to
provide information covering normal
service repairs and maintenance for the

@Ranger.

As all information in this manual was the
best available at the time of printing,
vehicle specification and other information
will be updated in Service Information.

Ford Motor Company

APPLICATION:

This manual is applicable to vehicles
beginning with the Vehicle Identification
Numbers (VIN), and related materials shown
on the following page.
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GENERAL INFORMATION

SECTION
GENERAL INFORMATION ... 00-00
00-00 GENERAL INFORMATION
VEHICLE IDENTIFICATION NUMBER HOW TO USE THIS MANUAL ......... 00-00-2
(VIN)CODE . .. eeeeeeeeennnnn 00-00—1 ABBREVIATION . .. ... \eeenennnanns. 00-00-4
VEHICLE IDENTIFICATION NUMBERS
L T 00-00-1

VEHICLE IDENTIFICATION NUMBER (VIN) CODE

DCF000000000B0S

MNBBS1D106W123456

Plant

Production year

No meaning

Engine type

®

Gross vehicle weight

Body style

Product sorce

Air bag

World manufacturer identification

Serial No.
W=A. A. Thailand

6= 2006
7= 2007

0

1=WL-C (2.5 L-DlI)
2=WL-3 (2.5 L Diesel-Emission Turbo)
9= WE-C (3.0 L-DI)

D= 2268—2721 kg {5001—6000 Ibs}
E= 2722—3175 kg {6001—7000 lbs}

A= Regular cab.-without box
B= Regular cab.-with box
E= Double cab.-without box
F= Double cab.-with box
1= Stretch cab.
(with Rear Access System) -without box
2= Stretch cab.
(with Rear Access System) -with box

S= Japan (for Thailand)

B= Seatbelt only

D= with Air bag (Driver side)

L= with Air bag (Driver and Passenger)

U= with Air bag (Driver, Passenger and Side air bag)

MNB= FORD (Thailand)

DCF000ZWB001

00-00-1




GENERAL INFORMATION

HOW TO USE THIS MANUAL

below.

How To Read Frame Dimensions

DCF000000000803
This manual contains frame and cabin dimensions. An explanation of how to read the dimensional drawing is given

¢ Frame dimensions are the dimensions measured by projecting certain reference points onto a plane surface.
» When there are no specific indications, the sta ndard points and dimensions are symmetrical in regard to the

center of the vehicle.
s The hypothetical lines may differ according to the vehicle model.
¢ The outline drawing shows the figure that projected vehicle from the upper side.

Example

DIMENSIONS
FRAME DIMENSIONS[13 FEET |— SNOWS box size
[Pay Load:2t Engine:SL Mission:sMT  |—— Shows applicable vehicle
Shows dimension

Flat-plane dimensions

- _ mm({in}
fmy " -
& = ~ = il q o T 4 SIRE 5
~: 5 A S © 8 o R
8 8 & 1Bk k) s & 3 ]E
s & bedls = ? 2 a3
3 < 812 21 d Sy @ 3 3
Tt <0
g —H
AVBf DI ENF\G\H\! J K L M/N\\O /P /g |[R\S T
c
Shows point
symbol
Y oo B ] ° \’ 41‘ J
g - 5 & & @ 3 HisR a 8sl5 §
SOEEY S & g S - - I
g8l gllegl 8 g 8 g Sinlgl & 3283
23] |365| | 598(23.54) | 792{31.18) 584{22.99)11 480 | 358 150
8.78][(14.37) {0.43)\ {19.25) (14.09]/ " [(5.01
95(3.74) 27{1.06) 85{(3.35} 171{6.73)  172{6.77} 131(5.16}
Shows imaginary reference line
Straight-line dimensions
o) Q
850{33.48}
ﬁu ) %
i 1,229
) {48.39) JE
. 1 —4
iR LS
E\ N R

Show§ point name

# _j;)ML-—ﬁ?Q:——’“ S
814{32.05) / 807{23.90) 1,192{46.93} ,
7 i T 7

Point i Hole diameter Point Hole diameter
or bolt or nut Designation or bolt or nut
symbol size mm{in} symboi size mm{in}
A Side member outer front end - K Front spring hanger rear ¢33 {1.30}
B Crossmember No.1 guide pipe | ¢14.5 {0.57} L Crc ber No.4 side hole $70 {2.76}
C Side member standard hole $10 {0.39} M Crossmember No.5 side hole $70 {2.76}
D |Air duct bracket $10{0.39} N Rear spring hanger front $19 {0.75)
E  |Front spring hanger front ¢19 {0.75} O |Spring helper bracket 10 {0.39)
F Crossmember No.2 side hole ¢ 54 {2.13} P Stopper bracket $13.7 {0.54)
G Radiator guide bracket ¢ 10 {0.39} Q | Spring helper bracket 10 {0.39}
H Crossmember No.3 side hole ¢ 40 {1.57) R Rear spring_hanger rear ¢33 {1.30}
| |Dumper mounting hole ¢13 {0.51) S |Crossmember No.6 side hole $ 67 {2.64)
4 | Gabin mounting bracket T |side member standard hole $19 {0.75)
0.51x0.59) /™ Shows slot

00-00-2
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GENERAL INFORMATION

How To Rear Cabin Dimensions 7
e Cabin dimensions are the actual dimensions between two standard points.
@ e When there are no specific indications, the standard points and dimensions are symmetrical in regard to the

center of the vehicle.
Example

Shows vehicle section

FRONT BODY [STRAIGHT-LINE DIMENSIONS (1) .
mm {in}
Shows dimension \})
\ —

—_—

sy N 1t~ oo (@) le]
T N3] LL52
Shows point symbol r . O /
(Right side of vehicle) P o5 - Shows point symbol
P o (Left side of vehicle)
9. e CF () 0]
® 199 s
o/ {7.83) a3 P
255
29 {10.04}%4
0 90
S}
-
435/ o)
Shows detail (712

drawing of points

Shows front of

vehicle
Shows point name -
A ¥
Hole diameter Hole diameter
:::;:l Designation or boit or nut SP::E:' Designation or bolt or nut
4 size mm {in} 4 size mm {in}
A Shroud panel datum hole a7 {0.28} D Shroud panel datum hole 27 {0.28}
B Shroud panel datum hole o7 {0.28} E Shroud panel datum hole 26.2 {0.24}
o] Shroud panel datum hole o7 {0.28} F Crossmember datum hole 210 {0.39}

DBG0980B101

00-00-3



GENERAL INFORMATION

Symbols of Body Dimensions
» The following 8 symbols are used to indicate the standard points.

SYMBOL MEANING SYMBOL MEANING
Center of circular hole (arrow only) | Bolt tip

Center elliptical hole

Center of rectangular-shaped hole

Ol

Notch

e

Edge of rectangular-shaped hole

./ Panel seam, bead, etc.
MZZ2010B016
ABBREVIATION
DCF000000000B04
CM Control module
Ctr Center
DSC | Dynamic stability control
Fr Front
HU Hydraulic unit
LH Left
M Metallic
MC Mica
RH Right
Rr Rear

00-00-4




BODY & ACCESSORIES

e

®

SECTION
BODY STRUCTURE
[DIMENSIONS] ........... 09-80D
09-80D BODY STRUCTURE [DIMENSIONS]
FRAME DIMENSIONS (UNDERBODY FRONT BODY STRAIGHT-LINE
REGULARCAB2WD) .......... ... 09-80D-2 DIMENSIONS (2) ......c.vvvinrnnnn 09-80D-15
FRAME DIMENSIONS (UNDERBODY CABIN SIDE FRAME STRAIGHT-LINE
DOUBLECAB2WD).......ccunsnan 09-80D—4 DIMENSIONS (REGULARCAB)...... 09-80D-17
FRAME DIMENSIONS (UNDERBODY CABIN SIDE FRAME STRAIGHT-LINE
STRETCH CAB {WITH REAR ACCESS DIMENSIONS (DOUBLE CAB) ....... 09-80D—18
SYSTEM}2WD).......oicrvvnnennn 09-80D-6 CABIN SIDE FRAME STRAIGHT-LINE
FRAME DIMENSIONS (UNDERBODY DIMENSIONS (STRETHC CAB
STRETCH CAB {WITH REAR ACCESS {WITH REAR ACCESS SYSTEM},
SYSTEM} HI-RIDER)............... 09-80D-8 HI-RIDER)......ovieei i it innnnnns 09-80D-19
FRAME DIMENSIONS (UNDERBODY ROOM STRAIGHT-LINE DIMENSIONS
DOUBLECABA4WD)............... 09-80D-10 (REGULARCAB)......covurnnnncn- 09-80D-21
FRAME DIMENSIONS (UNDERBODY ROOM STRAIGHT-LINE DIMENSIONS
STRETCH CAB {WITH REAR ACCESS (DOUBLECAB) .......ocvvnvcnannn 09-80D-22

SYSTEM}4WD).........cvvvnnunsn 09-80D-12
FRONT BODY STRAIGHT-LINE
DIMENSIONS (1)......cciveuunnnn. 09-80D-14

ROOM STRAIGHT-LINE DIMENSIONS
(STRETHC CAB {WITH REAR ACCESS
SYSTEM}, HI-RIDER). .............. 09-80D-24

09-80D-1
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BODY STRUCTURE [DIMENSIONS]
DCF098038010B01
mm {in}

FRAME DIMENSIONS (UNDERBODY REGULAR CAB 2WD)

Flat-plane dimensions

498
{19.61}
DBG09808001

P

-

{LE 0V} 720" | e Y {91’51} S8E =
=18 °
’ {6501} 692=>~|
o _\\\n °
& {sg'vvlovi‘L o = {91°S1} G8E =
. . n . :
{s2'51} 007 =~

(.
P

1,007

{39.65}

Y
-

568
{22.36)

|
167
{6.57}

>

1,115

{43.90}

-
-

{eg'sl gyt =—>

453

-

(17.83}

{¥e'6} omN“

75

T{€L91} mov{

/[

— {1501} 292=>~

314
12.36)
113

{ge'viseL =

88

21

{ozz1} oLE=—>-

AR\

{ee'6} LE2=-

/

{0.16} {0.83} {3.46} {4.45) {2.95}

4
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BODY STRUCTURE [DIMENSIONS]

Straight-line dimensions

o |

1,217

1,278
1,075 )
{42‘32"} {47.91} {50.31}
568 CAY °
{22.36}
271
{10.67}
DBG0980B002
. Hole diameter . Hole diameter
spg;gtol Designation or bolt or nut SP::ELI Designation or bolt or nut
y size mm {in} Y size mm {in}
A Cabin mounting bracket No.1 227 {1.06} K Box bracket No.2 216 {0.63}
B Bumper stay bracket 215 {0.59} K Box bracket No.2 220 {0.79}
i k i 5 {0.
C Tie down hool . mounting hole 213.5 {0.53} L Box bracket No.3 216 x 23
D Front suspension bracket 25 (0.98 {0.63 x 0.91}
{ension rod 825 {0.98} ’
K Box bracket No.3 20 {0.79}
E Rebound stopper bracket 212.5 {0.49} M Box mounting hole 220 {0.79}
F Front suspension bracket 216 {0.63} N Front spring hanger 214 {0.55}
G Rebound stopper bracket 212.5 {0.49} 0O Dumper bracket M12 {0.47}
-H Cabin mounting bracket No.2 260 {2.36} P Dumper bracket M12 {0.47}
J Cabin mounting bracket No.3 265 {2.56} Q |Rear spring hanger 232 {1.26}
J Box bracket No.1 220 {0.79}
09-80D-3




j
A

® | .

o
g {9151} s8E—p- g
g S ) 3
2 = = a
& E {65°01} 69—~ m ©
a
1=
@ .PU {agvriovi‘L {o1'51} g8c—>~ ;”
s {1251} 66€ =P~
© &
o ° R[S
(3]
T m ol . -
I T4 « {52°51} 00—~
—_ & {evvrioel’t o} : Y -
(7 - {s2°s1} oop=—>- y=
< {121} 60E=>- N
O — {60} 062"} T > " \
7] : {61°€} 180 .
= % 2l 8
© 4
W_ o o ~E
a O ——— 4
H =) ﬂﬁ B H @ ({550} GLIL =P
rl = F {6L8v}vee'L f A
N
2| o
<
3 8 . e
w =2 =1
ey J\ ° -— 3
cla v B ° =€
HE BB
o
al 2 B
> = \
@ 4
ol § A.Wﬂm {e8'G} gy 1 =>- -
M| o {ev'avloee’s w13
o« el @
i ’/ Yy R
2 q‘ {9£vc) €88 {v8'6} 05z =~ \ o
] o0
N =<
2 £ ‘T 1{805€} 168 i. ={€L'9L} Sep=—> -
n 2 QY= {e1'v}S0L—>~ 3
[{e}
Z 0 w3 {9/ 1€} £88= (1501} L9z—b- To
2 a =
2 2 a/bﬁmuom: b.am. G E L@
W = &1k — “_w_mﬂam,,.l'ﬁ_m» {069} 091 =~ el 4_.
= 86'52} 099 &
Q m {69'62} ¥52 {oz'z1) ore =~ r/mm w
w o {1998} 0C6 {€£'6} LEC = H 0
=2 AN\ @
< .% < <~ I
c < 3
o




ey

BODY STRUCTURE [DIMENSIONS]

Straight-line dimensions

L

6. |o.

t:-*_"v\

J K P
/ 777
; \,U, {30.59}
\ 953
{37.52}

mm {in}

Q M
»
[

=V 1475 1,231 1,191
e {58.07} {48.46} <t {46.89)
1,375
{54.13}
— - \ 501 =
...1 772 1972
& (30.39}
239
{9.41}
DBG0980B004
. Hole diameter . Hole diameter
Point Designation or bolt or nut Point Designation or bolt or nut
symbol symbol
Y size mm {in} y size mm {in}
A Cabin mounting bracket No.1 227 {1.06} K Box bracket No.1 216 {0.63}
B Bumper stay bracket 215 {0.59} K Box bracket No.1 220 {0.79}
C Tie down hook mounting hole 213.5 {0.53} L Box bracket No.3 s16 x 23
D Front suspension bracket 025 {0.98} ' {0.63 x 0.91}
tension rod ' U |Box bracket No.3 220 {0.79)
E Rebound stopper bracket 212.5 {0.49} M |Box mounting hole 220 {0.79}
F__ | Front suspension bracket 216 {0.63} N | Front suspension bracket 248.5 {1.91}
G Rebound stopper bracket 212.5 {0.49} O |Front spring hanger 214 {0.55}
H Cabin mounting bracket No.2 260 {2.36} P Dumper bracket M12 {0.47}
[ Cabin mounting bracket No.3 265 {2.56} Q |Dumper bracket M12 {0.47}
J Cabin mounting bracket No.4 230 {1.18} R Rear spring hanger 232 {1.26}

09-80D-5
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BODY STRUCTURE [DIMENSIONS]

e

Straight-line dimensions

0

/
)

1,191
{46.89}

2 953
, {37.52} M LL{
I_Ll i 1
1,007 - 4 °
{39.65) =
DBG0980B006
. Hole diameter : . Hole diameter
sP?nl::)I Designation or bolt or nut sPrc::lr)‘:)I Designation or bolt or nut
y size mm {in} Y size mm {in}
A Cabin mounting bracket No.1 227 {1.06} J Box bracket No.1 216 {0.63}
B Bumper stay bracket 215 {0.59} J Box bracket No.1 220 {0.79}
C Tie down hook' mounting hole 213.5 {0.53} K Box bracket No.3 216 x 23
@ D Fron.t suspension bracket 025 {0.98} {0.63 x 0.91}
tension rod K' |Box bracket No.3 220 {0.79}
E Rebound stopper bracket 212.5 {0.49} L Box mounting hole 220 {0.79}
F Front suspension bracket 216 {0.63} M |Front spring hanger 214 {0.55}
G | Rebound stopper bracket 212.5 {0.49} N Dumper bracket M12 {0.47)
H  [Cabin mounting bracket No.2 260 {2.36} O | Dumper bracket M12{0.47}
| Cabin mounting bracket No.3 265 {2.56} P Rear spring hanger 232 {1.26}

e g

09-80D-7
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BODY STRUCTURE [DIMENSIONS]

FRAME DIMENSIONS (UNDERBODY STRETCH CAB {WITH REAR ACCESS SYSTEM} HI-RIDER)
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BODY STRUCTURE [DIMENSIONS]

Straight-line dimensions

e

mm {in}

1,007
{39.65}
D
5694
(2634 1,191
{46.89}
1,521
{59. 88}
0] 501 =)
{19.72}
DBG0980B010
. Hole diameter . Hole diameter
SP:,:E; Designation or bolt or nut spﬁ:szl Designation or bolt or nut
Y size mm {in} y size mm {in}
A Cabin mounting bracket No.1 227 {1.06} 216 x 23
J brack .
B |Bumper stay bracket 215 {0.59) Box bracket No.3 {0.63 x 0.91}
C Tie down hook mounting hole 213.5 {0.53} J Box bracket No.3 220 {0.79}
D Rebound stopper bracket 212.5 {0.49} K Box mounting hole 220 {0.79}
E Front suspension bracket 216 {0.63} L Front suspension bracket 216.5 {0.65}
F Rebound stopper bracket 212.5 {0.49} M Front suspension bracket 240 {1.57}
G Cabin mounting bracket No.2 260 {2.36} N Front spring hanger 214 {0.55}
H Cabin mounting bracket No.3 265 {2.56} o Dumper bracket M12 {0.47}
1 Box bracket No.1 216 {0.63} P Dumper bracket M12 {0.47}
r Box bracket No.1 220 {0.79} Q Rear spring hanger 232 {1.26}

09-80D-9




BODY STRUCTURE [DIMENSIONS]

FRAME DIMENSIONS (UNDERBODY DOUBLE CAB 4WD)

Flat-plane dimensions

DCF098038010B04
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BODY STRUCTURE [DIMENSIONS]

Straight-line dimensions

. mm {in}
@ H - | J P K Q L
777
é: — +{30.59)
b i :
L 923
[ ] {36.34} .
B & 1,475 1231 .
- {58.07} {48.46} 1,191,
h Y375 {46.89}
: ﬁM&AZ%R
Lo
\ * 7'72 7 &{19.72}ﬁ
{30.39}
239
{8.41}
DBG0980B008
" Hole diameter . Hole diameter
spg\lg::l Designation or bolt or nut stc:;Ll Designation or bolt or nut
y size mm {in} v size mm {in}
A Cabin mounting bracket No.1 227 {1.06} 216 x 23
K B k .
B Bumper stay bracket 215 {0.59} ox bracket No.3 {0.63 x 0.91}
C Tie down hook mounting hole 213.5 {0.53} K Box bracket No.3 220 {0.79}
4 D Rebound stopper bracket 212.5 {0.49} L Box mounting hole 220 {0.79}
@ E Front suspension bracket 216 {0.63} M Front suspension bracket 216.5 {0.65}
F Rebound stopper bracket 212.5 {0.49} N Front suspension bracket 240 {1.57}
G Cabin mounting bracket No.2 260 {2.36} 0] Front spring hanger 214 {0.55}
H Cabin mounting bracket No.3 265 {2.56} P Dumper bracket M12 {0.47}
. Cabin mounting bracket No.4 230 {1.18} Q Dumper bracket M12 {0.47}
J Box bracket No.1 216 {0.63} R Rear spring hanger 232 {1.26}
J Box bracket No.1 220 {0.79}
ﬁ
&

09-80D-11
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mm {in}

BODY STRUCTURE [DIMENSIONS]

FRAME DIMENSIONS (UNDERBODY STRETCH CAB {WITH REAR ACCESS SYSTEM} 4WD)

Flat-plane dimensions
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BODY STRUCTURE [DIMENSIONS]

Straight-line dimensions

0

mm {in}

1,007
{39.65}
3654
(96.34) 1,191
{46.89}
1,521
{59.88} ,
\g 501 =]
{19.72}
DBGO0980B010
. Hole diameter . Hole diameter
SPIC:ELI Designation or bolt or nut spﬁ:{:‘zl Designation or bolt or nut
Y size mm {in} y size mm {in}
A Cabin mounting bracket No.1 227 {1.06} 216 x23
J Box bracket No.3
B |Bumper stay bracket 215 {0.59} ox bracket o {0.63 % 0.91)
C Tie down hook mounting hole 213.5 {0.53} J Box bracket No.3 220 {0.79} ‘
D Rebound stopper bracket 212.5 {0.49} K Box mounting hole 220 {0.79}
E Front suspension bracket 216 {0.63} L Front suspension bracket ©16.5 {0.65}
F Rebound stopper bracket 212.5 {0.49} M Front suspension bracket 240 {1.57}
G Cabin mounting bracket No.2 260 {2.36} N Front spring hanger 214 {0.55}
H Cabin mounting bracket No.3 265 {2.56} o Dumper bracket M12 {0.47}
- Box bracket No.1 216 {0.63} P Dumper bracket M12 {0.47}
r Box bracket No.1 20 {0.79} Q Rear spring hanger 232 {1.26}
09-80D-13




BODY STRUCTURE [DIMENSIONS]

FRONT BODY STRAIGHT-LINE DIMENSIONS (1)

DCF098053020801

mm {in}

to O mo
lol 1153t
\Owﬁo gl

-ty

SN PG

795

©
: 364 4
=) 199 14331 o
» o| {7.83}
i {o \
(34.37} )
Y AY o
832 539
{32.76}_ {21.22}
550
{21.65} e
0. - 0 s O0° I
4
1,410
{55.51) |
DBG0980B011 @?
\ D
(\

6
\o
[@n]

’Fr/O

©7°0@°’

DBG0980B012

. Hole diameter . Hole diameter
s;:;gll Designation or bolt or nut s;g,:g:“ Designation or bolt or nut
size mm {in} size mm {in}
A Shroud panel datum hole o7 {0.28} D Shroud panel datum hole o7 {0.28}
B Shroud panel datum hole o7 {0.28} E Shroud panel datum hole 6.2 {0.24}
C Shroud panel datum hole 27 {0.28} F Crossmember datum hole 210 {0.39} g
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BODY STRUCTURE [DIMENSIONS]

FRONT BODY STRAIGHT-LINE DIMENSIONS (2)

DCF098053020B02

1,448,
1(67.01) &

DBG0980B013

09-80D-15

80D




BODY STRUCTURE [DIMENSIONS]

DBGO0980EO14

Designation

Hole diameter
or bolt or nut
size mm {in}

: L Hole diameter
s;,::gt)l Designation or bolt or nut
size mm {in}
E Shroud gusset datum hole 214 {0.55}
26.2x8
F Cowl panel datum slot {0.24 x 0.31}
F Cowi panel datum hole 6.2 {0.24}
G Shroud panel datum hole 210 {0.39}

A Windshield garnish installation 6.8x6.8
square hole {0.27 x 0.27}
B Windshield garnish installation 6.8x6.8
square hole {0.27 x 0.27}
C Bonnet hinge installation hole @12 {0.47}
D Front fender installation hole 210 {0.39}

09-80D-16




BODY STRUCTURE [DIMENSIONS]

CABIN SIDE FRAME STRAIGHT-LINE DIMENSIONS (REGULAR CAB)

DCF098070010B01

®

Ne_=¥ (€
~% 1,03?3lﬂ
{40.63}
2

o

%
489 ——,

{19.25}

S

mm {in}

-

DBG0980B015

- y)
Fr —_— —_———Fr
DBG0980B016
. Hole diameter . Hole diameter
SP::ELI Designation or bolt or nut sP::gLI Designation or bolt or nut
y size mm {in} y size mm {in}
Wheel apron panel front D Door hinge installation hole 212 {0.47}
A | datum hol 212 {0.47} il -
atum hoie E Door hinge installation hole 212 {0.47}
Shroud panel datum hole a7 {0.28} E Side frame outer connection _
c Windshield garnish installation 6.8x6.8 G Side frame outer datum hole 3.2 {0.13}
square hole {0.27 x 0.27}
09-80D-17




BODY STRUCTURE [DIMENSIONS]

CABIN SIDE FRAME STRAIGHT-LINE DIMENSIONS (DOUBLE CAB)

DCF098070010802

mm {in}

389
15.31}

"’_—7"\‘
A

D -y
989 n 2. G
1‘ r. YJ 0, @ | 38.94}0 /:\ . ir\ Sl / {44.29} Y J g
o7, o==1,155__ 1,186 :
eSS sos b
. 3/{//J % fﬂl 1,194 (43.66} ; '
_y/ - .,]" y {47.01}
A0 1,023 ) | N P {44.61} e 713
2 957 1) {a0.281"1 E L\\ J/u 2 128.07)
— > \ = L K
B By

DBG0980B0O17

EFI
F @
e

|

Fr
————
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/
J— — Fr
DBG0980B018
. Hole diameter . Hole diameter
sP%'E;n Designation or bolt or nut spﬂgfﬂ Designation or bolt or nut
Y size mm {in} Y size mm {in}
A \éVheeI rallplron panel front 612 {0.47) F Side fr?me f)uter co_nnectlon -
atum hole G Door hinge installation hole 212 {0.47}
B Shroud panel datum hole 27 {0.28} H Door hinge installation hole 212 {0.47}
¢ |Windshield garnish installation 6.8x6.8 I Side frame outer connection -
square hole {0.27 x 0.27} J Side frame outer connection -
E Door hinge installation hole @12 {0.47}

e




BODY STRUCTURE [DIMENSIONS]

CABIN SIDE FRAME STRAIGHT-LINE DIMENSIONS (STRETHC CAB {WITH REAR ACCESS SYSTEM}, HI-
RIDER)
DCF098070010B03

'{U mm {in}

| 1,197 L
{47.13} ! 80D
- :
> ‘
1,343
1,536 {52.87}

I 4 0. {60.47}
oo el ™~
=y
A [ ‘ {M ' Ny er.72) \1249
~fj ,
032/_ e 1,766 14917}
40,63} { }\__ {69.53)

ﬁ i
{51.02}

° 1,023

{40.28} /

DBG0980B019

mm {in}

1,724 )29 33} fr ;

{67.87)

L
551
1,195 >
= {47.05@“69} a

DBG0980B020
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BODY STRUCTURE [DIMENSIONS]

(9]

DBG0980B021

Point

Hole diameter

Hole diameter

Designation or boit or nut Designation or boit or nut
symbol size mm {in} symbol size mm {in}
A \éVheeI l?plron panel front 012 {0.47) F Str!ker !nstallat!on hole o7 {0.28}

atum hole G Striker installation hole 213 {0.51}
B Shroud panel datum hole 27 {0.28} H Side frame outer datum hole 25 {0.20}
Windshield garnish installation 6.8x6.8 Rear access panel hinge
C square hole {0.27 x 0.27} | installation hole 012{0.47}
D Door hinge installation hole 212 {0.47} J Rear access panel hinge 212 {0.47)
E Door hinge installation hole 212 {0.47} installation hole

09-80D-20




BODY STRUCTURE [DIMENSIONS]

ROOM STRAIGHT-LINE DIMENSIONS (REGULAR CAB)

DCF098070001B01

b4
%,
o

g RH:1,000
{39.37} RH:1,243
{48.94)
LH:1,251

DBG09808022

DBG0980B023

. Hole diameter . Hole diameter
spg:ggl Designation or boit or nut sP:':g;I Designation or bolt or nut
y size mm {in} Y size mm {in}
A Harness installation hole @7 {0.28} F Rear pillar inner datum hole 212 {0.47}
B Front pillar inner datum hole 210 {0.39} I 28 x 12
G Rear pillar inner datum slot
C Cowl side panel datum hole 212 {0.47} P {0.31 x 0.47}
Tunnel reinforcement — . 28.2x7.6
D installation hole a7 {0.28} H Striker installation slot {0.32 x 0.30}
E Rear pillar inner datum hole 212 {0.47}

09-80D-21




BODY STRUCTURE [DIMENSIONS]

ROOM STRAIGHT-LINE DIMENSIONS (DOUBLE CAB)

DCF098070001B02

9% LH:82
K\ {32.
\\ N
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BODY STRUCTURE [DIMENSIONS]

e A

Fr

e

Fr

L

=
L

Fr Fr ™~
(o] I~
DBG0980B025
Hole diameter Point Desianati H°|§ ?tiametetr
{ Designation or bolt or nut symbol esignation or boft or nu
W symbol size mm {in} y size mm {in}
A Harness installation hole 27 {0.28} H Rear pillar inner datum hole 212 {0.47}
o . 7
B Front pillar inner datum hole 210 {0.39} I Rear pillar inner datum slot 27x9
C Cowl side panel datum hole 212 {0.47} {0.28 x 0.35}
D Tunnel reinforcement 71028 J Rear pillar inner datum hole @6 {0.24}
installation hole 07{0.28) K Striker installation hole 210.2 {0.40}
E Center pillar inner datum hole 7 {0.28} o . 98.2x7.6
F | Center pillar inner datum hole | &7 {0.28} L |Strikerinstallation slot {0.32 x 0.30}
G Center pillar inner datum hole 27 {0.28}

09-80D-23




BODY STRUCTURE [DIMENSIONS]

ROOM STRAIGHT-LINE DIMENSIONS (STRETCH CAB {WITH REAR ACCESS SYSTEM}, HI-RIDEE!(I)F098070001803

E mm {in}

RH:1 ,602 {63:07} Bo
LH:1,608{63.31}

i

msstp )
. AR
LH:1,517 M-M

09-80D-24
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BODY STRUCTURE [DIMENSIONS]

e Fr
DBG0980B027
. Hole diameter . Hole diameter
. spg:g:“ Designation or bolt or nut SP::ELI Designation or bolt or nut
el size mm {in} Y size mm {in}
A Harness installation hole o7 {0.28} H Rear pillar inner datum hole @12 {0.47}
B Front pillar inner datum hole 210 {0.39} | Pillar trim datum hole 26 {0.24}
C Cowl side panel datum hole 212 {0.47} \ . 210 x 20
Pill dat lot
D |Trim installation hole 210 {0.39} J flar trim datum slo {0.39 x 0.79}
E Striker installation hole zz ({)0.2185} K 'rll'g?:el reinforcement datum 07 {0.28}
. . 210 x
F | Tim installation siot {0.39 x 0.59} Side frame outer datum hole 210 {0.39}
G Striker installation hole 213 {0.51}

r S S R R

09-80D-25 |
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BODY STRUCTURE [DIMENSIONS]

n. H

< @

)

mm {in}

1,110
{4’&35} {43.70} y‘

DBG0980B029

Hole diameter

Hole diameter

sc:::gzl Designation 2;220: ;r{?r:l}t s;:':g:)l Designation r;li'zl;o'l‘: ;r{?r:,;t
A Harness installation hole a7 {0.28} G Striker installation hole 213 {0.51}
B Front pillar inner datum hole 210 {0.39} H Rear pillar inner datum hole 212 {0.47}
C Cowl side panel datum hole 212 {0.47} | Pillar trim datum hole 26 {0.24} l
D Trim installation hole 210 {0.39} . J - | Pillar trim datum slot 210 x 20
E Striker installation hole a7 {0.28} {0.39 x 0.79}
L . 210 x 15 Crossmember No.3 datum
F Trim installation slot 039 x 0.59) L hole 210 {0.39}

09-80D-26
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GENERAL INFORMATION 00
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AIM OF DEVELOPMENT

dcf000000000t01
External View

DCF000ZWB002

Vehicle Outline
Engine

Mechanical .

— A roller has been adopted to the rocker arm to reduce rolling resistance. Due to this, fuel economy has
been improved. (WL-C, WE-C)

— Valve lift has been increased (high lift), improving intake and exhaust efficiencies. Due to this, engine
torque and power have been improved. (WL-C, WE-C)

— A timing belt auto tensioner has been adopted to reduce timing belt deterioration. (WL-C, WE-C)

— A DOHC type valve system has been adopted for improved engine torque and power. (WL-C, WE-C)

— Due to the bifurcated oil pan bottom, vibration in the oil pan has been reduced for improved engine noise
suppression. (WL-C, WE-C)

— A hard-plastic oil strainer has been adopted for weight reduction.

— A cover has been installed on the upper part of the engine for improved appearance and engine noise
suppression. (WL-C, WE-C)

— A balance shaft has been adopted for reduced vibration and noise. (G

Intake/exhaust and fuel supply systems .

— Superior high-output, noise suppression, and low fuel consumption have been realized due to the adoption
of a direct injection type common rail. (WL-C, WE-C)

— Smooth driveability has been realized due to the adoption of a variable induction turbocharger which
achieves a balance between the air charging pressure providing responsive rise from low speed and the air
charging pressure at the high speed range. (WL-C, WE-C)

— A water-cooling type EGR cooler with excellent cooling capability has been adopted for improved intake air
charging efficiency, recirculating more exhaust gas. Due to this, NOx has been reduced for improved
exhaust emj;gion performance.

00-00-1



GENERAL INFORMATION

Suspension and steering
¢ Front suspension
— The double wishbone suspension, which has I-shape lower arms and tension rods, is used for the front
suspension of 4x2 models..
— The double wishbone suspension, which has A-shape lower arms, is used for the front suspension of 4x2
(Hi-Rider) and 4x4 models. A-shape lower arms have high rigidly and durability.
— The torsion bar springs are used for both 4x2 and 4x4 models.
4x2

UPPER ARM

;] 4}6'

2]y

FRONT STABILZIER

TENSION ROD

LOWER ARM

DBG213ZTB001

4x2 (Hi-Rider)

UPPER ARM

FRONT STABILIZER

LOWER ARM

DBG213ZTB002
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GENERAL INFORMATION

ax4

FRONT STABILIZER

DBG213ZTB003

- 00-00-3



GENERAL INFORMATION

» Rear suspension

— The rigid axle suspension with leaf spring is used for the rear suspension.

— To prevent wind-up of the leaf springs during rapid acceleration or deceleration, the shock absorber on the
right side is mounted at the rear of the axle and the left one is mounted at the front of the axle, (bias
mount).In order to increase the rigidity in the lateral direction, wide shackle plates are used in the frame
mounting.

— For 4x4 models, the rear springs are mounted on {op of the axle housing to raise the center of gravity.
Thus, the shock absorbers attach directly to brackets welded to the axle housing.

Hi-Rider, 4x4

¢
4x2 EXCEPT | ' / g SHOCK ABSORBER
Hi-Rider 4'

LEAF SPRING @’ =~

DCF214ZTB001
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GENERAL INFORMATION

e Power steering

— With the adoption of an engine speed sensing power steering mechanism, handling stability has been

improved.
— With the adoption, for all vehicles, of a steering column with a tilt mechanism, operability has been
improved. (Some models)

— With the adoption of a steering shaft with an energy absorbing mechanism, safety has been improved.

SN

" STEERING WHEEL

»

)\¢

RESERVE TANK

STEERING COLUMN AND SHAFT

POWER STEERING
Q OIL PUMP
\“
STEERING GEAR AND LINKAGE .
s
S5 N
D 09))
@ /@/' N
> z

DBR614ZWB801
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GENERAL INFORMATION

s Remote Freewheel (RFW)

— The PCM receives signals from the transfer case switch and other switches. It then activates one of two
solenoids, causing a vacuum from the vacuum pump to be applied to the RFW actuator, and switching the
remote freewheel (RFW) unit to lock or free.

— To prevent reduced performance of the actuator as a result of a decrease in engine vacuum or vacuum
pump, such as during acceleration or at high altitude operation, the actuation system includes a one-way
check valve.

— The switching mechanism of the RFW unit is a mechanical dog clutch on the left side of the front
differential.

— The RFW operation is controlled by PCM.

FRONT DIFFERENTIAL
OUTPUT SHAFT
0 LKA
SLEEVE “(( LOX
LN\
JOINT SHAFT 7N\ 2%
2l

DRIVE PINION GEAR

RFW ACTUATOR REW SWITCH

DBG314ZTB012
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GENERAL INFORMATION

4x4 control
» Remote Freewheel (RFW)

— A special 4x4 control module has been adopted for the 4x4 control system control, and it operates the
transfer motor according to the signals from the speed sensor, 4x4 switch, and digital TR sensor to perform
shifting between 2H, 4H and 4L.

— The 4x4 CM receives signals from the {ransfer case sensor and other switches. It then activates one of two
solenoids, causing a vacuum from the vacuum pump to be applied to the RFW actuator, and switching the
remote freewheel (RFW) unit to lock or free.

— To prevent reduced performance of the actuator as a result of a decrease in engine vacuum or vacuum
pump, such as during acceleration or at high altitude operation, the actuation system includes a one-way
check valve.

— The switching mechanism of the RFW unit is a mechanical dog clutch on the left side of the front
differential.

— The RFW operation is controlled by 4x4 CM.

FRONT DIFFERENTIAL

OUTPUT SHAFT

SLEEVE

JOINT SHAFT

DRIVE PINION GEAR

RFW ACTUATOR RFW SWITCH

arnffn00000092
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GENERAL INFORMATION

Brakes
» A tandem-type master cylinder has been adopted, improving braking force.

A large diameter, tandem diaphragm power brake unit has been adopted, improving braking force.

A large diameter, ventilated disc-type front brake has been adopted, improving braking force. -
A two-piston type front disc brake caliper has been adopted, improving braking force. (Hi-Rider, 4x4) v
A wide width lining for the rear brake drum has been adopted, improving braking force.
An Automatic adjustment mechanism rear brake (drum) has been adopted, improving serviceability.
A vacuum pump has been adopted, improving braking force.

LOAD SENSING
PROPORTIONING VALVE (LSPV)

MASTER CYLINDER
POWER BRAKE UNIT

REAR BRAKE (DRUM)

FRONT BRAKE (DISC)

VACUUM PUMP

DCF411ZTB001 | -
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GENERAL INFORMATION

ABS [REAR ABS]

* The ABS is a one sensor, 1-channel control system, which provides dual control for the rear wheels.

¢ This system continuously monitors rear wheel speed via a sensor mounted on the differential. When the teeth
on the sensor rotor, mounted on the ring gear, pass the sensor pickup, AC voltage is induced in the sensor
circuit with a frequency proportional to the average rear wheel speed. If a rear wheel is judged likely o lockup
during braking, the ABS modulates hydraulic pressure to the rear brakes, inhibiting lockup.

re '\\

ABS SPEED SENSOR

N ,

ABS HYDRAULIC UNIT (HU) @
ABS SENSOR
ROTOR

% ABS CONTROL MODULE (CM)

ABS RELAY

DCF413ATBO001
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GENERAL INFORMATION

ABS [4W-ABS]
o The ABS HU/CM, integrating both the hydraulic unit (HU) and control module (CM), has been adopted, m
resulting in size and weight reduction.
¢ Select-low controlled-4-wheel anti-lock brake system with 4-sensor and 3-channel has been adopted, and has |
the following features.

— The integrated ABS Hydraulic Unit/Control Module (HU/CM) system is compact, lightweight and highly
reliable.

INSTRUMENT CLUSTER

REAR ABS WHEEL-SPEED
SENSOR

ABS WARNING 7
LIGHT

ABS HU/CM

G SENSOR (Hi-Rider, 4x4)

FRONT ABS WHEEL-SPEED
SENSOR

DCF413BTB001
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GENERAL INFORMATION

Transmission
¢ Automatic transmission [5R5585]
— Five forward speeds automatic transmission has been adopted.

— A water-cooling type and an air-cooling type AT oil cooler has been adopted.
— An adaptive learn strategy system has been adopted.
— An engine-transaxle total control system has been adopted.

LOW/REVERSE
TORQUE FLUID TSS SENSOR ISS SENSOR
CONVERTER PUMP ONE-WAY CLUTCH
COAST DIRECT
FORWARD 0SS SENSOR
. CLUTCH CLUTCH, CLUTCH
F o
i
3 M e T
i i
i r—JL---
(o]
fo @_° °
LOW/REVERSE
OVERDRIVE BRAKE
BRAKE
OVERDRIVE ONE- INTERMEDIATE CONTROL VALVE
WAY CLUTCH BRAKE BODY

arnfin00000345
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GENERAL INFORMATION

¢ Manual transmission [S15M-D, S15MX-D]
— A linked, triple-cone synchronizer mechanism has been adopted for 1st and 2nd gears. m

— Alinked, double cone synchronizer mechanism has been adopted for 3rd gear.
— A cam-type reverse lockout mechanism has been adopted. )

S15M-D

[T ToTTTmm T oTTm T 1

REVERSE GEAR 1 :

. " | Il\\\[

3RD GEAR 5TH GEAR ! :

o 1

2ND GEAR  1ST GEAR ! : .

i 1

1 1

Y 1 !

n q v —_ 1

MAINSHAFT ® - 1 — —\ [— :

enn z 1 |

e } |

|

o |

X 2 DY cos N 1

_ ; "‘_‘r-'-----1:::::{::::i;_£:.__: |

R Gy - 1

i |

|

1

|

|

|

MAINDRIVEGEAR BV [ | m—d "W S A= e e e m e e e e e o = -

SHAFT

ﬂ [ 1 A

COUNTER REVERSE GEAR REVERSE IDLER GEAR

DCG511BTB001

Safety
¢ An immobilizer system has been adopted. This anti-theft device prevents the engine from being started unless
the encrypted identification code, transmitted from a special electronic chip embedded in the key, corresponds
with the identification code registered in the vehicle. [on
¢ Side air bags that effectively protect the chest area have been adopted for the seats. R
e Pre-tensioner and load limiter mechanisms have been adopted for the seat belts.

00-00-11



GENERAL INFORMATION

o Transfer [5R558]
— A chain-type transfer drive has been adopted for 4x4 driving to improve noise suppression. In addition, the
drive sprocket, which drives the chain, rotates only during 4x4 driving to improve noise suppression during
RN 4x2 driving. »
4 — Shifting between 4x2 HIGH, 4x4 HIGH, and 4x4 LOW is performed by the motor for improved operability.

TRANSFR

SPEED SENSOR

arnffn00000335
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GENERAL INFORMATION

VEHICLE IDENTIFICATION NUMBER (VIN) CODE

Serial No.
Algeria:
Others: Plant
Model Yesr
Production year
Gulf: Check Digit
Algeria: Plant
Others: No meaning
Engine type
Gulf only
1:
Gross vehicle weight 2=
Gulf only
8:
3=
Body style 2=
Product sorce
Air bag
World manufacturer identification
@ : This mark is used only for Algerian model, in order to identify the manufacturer.

@ mark

W=A. A. Thailand

7= 2007, 8=2008, 9=2009...
6= 2006, 7=2007, 8=2008...

0to9, X
W= A. A. Thailand
0

6= F2E (2.2 EGI)

1=WL-C (2.5 L-D})

9=WE-C (3.0 L-DI)

2=WL-3 (2.5 L Diesel-Emission Turbo)
4=WL-Turbo (2.5L Diesel turbo)

7= G6E (2.6 EGI)

Other

D= 2268—2721 kg {5001—6000 Ibs}
E= 2722—3175 kg {6001—7000 Ibs}

Others

A= Regular cab.-without box
B= Regular cab.-with box
E= Double cab.-without box
F= Double cab.-with box
1= Stretch cab.
(with Rear Access System) -without box
2= Stretch cab.
(with Rear Access System) -with box

M= Thailand (for Europe (L.H.D.))
S= Japan (for Australia, General (R.H.D.),
General (L.H.D.), Gulf)

B= Seatbelt only

D= with Air bag (Driver side)

L= with Air bag (Driver and Passenger)

U= with Air bag (Driver, Passenger and Side air bag)

WFO0=FORD (European (L.H.D.))
MNA=FORD (Australian)
MNB=FORD (General (R.H.D.)}
MNC=FORD (General (L.H.D.), Gulf)

Australian specs.

arnffn00000261

MNA BS******
MNA Ds******
MNA LS******
MNA UGrrsre*

00-00-12

arnffw00001612



GENERAL INFORMATION

UNITS

dcf000000000t04
Electrical current | A (ampere) m
W (watt) i

Electric power
Electric resistance |ohm

Electric voltage V (volt)
mm (millimeter)
Length in (inch)

kPa (kilo pascal)

Negative pressure | mmHg (millimeters of mercury)
inHg (inches of mercury)

kPa (kilo pascal)

kgf/em? (kilogram force per square
centimeter)

psi (pounds per square inch)
N-m (Newton meter)

kgf-m (kilogram force meter)
Torque kaf-cm (kilogram force centimeter)
ft-Ibf (foot pound force)

in-Ibf (inch pound force)

L (liter)

US qt (U.S. quart)

Imp gt (Imperial quart)
Volume ml (milliliter)

cc (cubic centimeter)

cu in (cubic inch)

fl oz (fluid ounce)

g (gram)
0z (ounce)

Positive pressure

Weight

Conversion to Sl Units (Systéme International d’Unités)
o All numerical values in this manual are based on Sl units. Numbers shown in conventional units are converted
from these values.

Rounding Off
e Converted values are rounded off to the same number of places as the S| unit value. For example, if the Sl unit
value is 17.2 and the value after conversion is 37.84, the converted value will be rounded off to 37.8.

Upper and Lower Limits
e When the data indicates upper and lower limits, the converted values are rounded down if the Si unit value is
an upper limit and rounded up if the Sl unit value is a lower limit. Therefore, converted values for the same Si

unit value may differ after conversion. For example, consider 2.7 kgf/cm? in the following specifications:

210—260 kPa {2.1—2.7 kgf/cmz, 30—38 psi}
270—310 kPa {2.7—3.2 kgf/cm?, 39—45 psi}

e The actual converted values for 2.7 kgf/cm? are 265 kPa and 38.4 psi. In the first specification, 2.7 is used as
an upper limit, so the converted values are rounded down to 260 and 38. In the second specification, 2.7 is
used as a lower limit, so the converted values are rounded up to 270 and 39.
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GENERAL INFORMATION

NEW STANDARDS
. dcf000000000t05
» Following is a comparison of the previous standard and the new standard.
New Standard Previous Standard
" — — Remark
Agg:)e:' Name Agzger;" Name
AP Accelerator Pedal — Accelerator Pedal
APP Accelerator Pedal Position —_— Accelerator Pedal Position
ACL Air Cleaner — Air Cleaner
A/C Air Conditioning — Air Conditioning
BARO Barometric Pressure — Atmospheric Pressure
B+ Battery Positive Voltage Vg Battery Voltage
— Brake Switch — Stoplight Switch
— Calibration Resistor — Corrected Resistance #6
CMP sensor | Camshaft Position Sensor — Crank Angle Sensor
LOAD Calculated Load Voltage — —
CAC Charge Air Cooler — Intercooler
CLS Closed Loop System — Feedback System
CTP Closed Throttle Position — Fully Closed
CPP Clutch Pedal Position — Clutch Position
Cis Continuous Fuel Injection System EGI Electronic Gasoline Injection System
CS sensor | Control Sieeve Sensor CSP sensor | Control Sleeve Position Sensor #6
CKP sensor | Crankshaft Position Sensor — Crank Angle Sensor 2
DLC Data Link Connector — Diagnosis Connector
DTM Diagnostic Test Mode — Test Mode #1
DTC Diagnostic Trouble Code(s) — Service Code(s)
DI Distributor Ignition — Spark Ignition
DLI Distributorless Ignition — Direct Ignition
El Electronic Ignition — Electronic Spark Ignition #2
ECT Engine Coolant Temperature — Water Thermo
EM Engine Modification — Engine Modification
— Engine Speed Input Signal — Engine RPM Signal
EVAP Evaporative Emission — Evaporative Emission
EGR Exhaust Gas Recirculation — Exhaust Gas Recirculation
FC Fan Control — Fan Control
FF Flexible Fuel — Flexible Fuel
4GR Fourth Gear — Overdrive
— Fuel Pump Relay — Circuit Opening Relay #3
9. | Fuel Shut Off Solenoid FCV  |Fuel Cut Valve #6
GEN Generator - Alternator
GND Ground — Ground/Earth
HO2S Heated Oxygen Sensor — Oxygen Sensor With heater
IAC Idle Air Control — ldle Speed Control
— IDM Relay — Spill Valve Relay #6
— Incorrect Gear Ratio — —
— Injection Pump FIP Fuel Injection Pump #6
— Input/Turbine Speed Sensor — Pulse Generator
IAT Intake Air Temperature — Intake Air Thermo
KS Knock Sensor — Knock Sensor
MIL Malfunction Indicator Lamp — Malfunction Indicator Light
MAP Manifold Absolute Pressure — Intake Air Pressure
MAF Mass Air Flow — Mass Air Flow
MAF sensor | Mass Air Flow Sensor —_ Airflow Sensor
MFL Multiport Fuel Injection — Multiport Fuel Injection
OBD On-Board Diagnostic — Diagnosis/Self Diagnosis
oL Open Loop — Open Loop
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GENERAL INFORMATION

New Standard Previous Standard
= i Remark
Agg':: ' Name Agg'::" Name ar
— Output Speed Sensor — Vehicle Speed Sensor 1
oC Oxidation Catalytic Converter — Catalytic Converter
028 Oxygen Sensor — Oxygen Sensor
PNP Park/Neutral Position — Park/Neutral Range
PID Parameter Identification — Parameter Identification
— PCM Contro! Relay — Main Relay #6
PSP Power Steering Pressure — Power Steering Pressure
PCM Powertrain Control Module ECU Engine Control Unit ' #4
— Pressure Control Solenoid — Line Pressure Solenoid Valve
PAIR Pulsed Secondary Air Injection — Secondary Air Injection System ::l'j:gifign
— Pump Speed Sensor — NE Sensor #6
RAM Random Access Memory — —
Injection
AIR Secondary Air Injection — | Secondary Air Injection System with air
pump
SAPV Secondary Air Pulse Valve — Reed Valve
SFI Sequential Multipoint Fuel Injection — Sequential Fuel Injection
. . — 1~2 Shift Solenoid Valve
— | Shift Sclenoid A —[Shift A Solenoid Valve
. . — 2-3 Shift Solenoid Valve
—  |Shift Solenoid B — [ Shift B Solenoid Valve
—_ Shift Solenoid C —_ 3—4 Shift Solenoid Valve
3GR Third Gear — 3rd Gear
TWC Three Way Catalytic Converter — Catalytic Converter
'TB Throttle Body — Throttle Body
TP Throttle Position — —
TP sensor | Throttle Position Sensor — Throttle Sensor
TCV Timer Control Valve TCV Timing Control Valve #6
TCC Torque Converter Clutch — Lockup Position
TCM Sggﬁiglssmn (Transaxle) Control _ EC-AT Control Unit
T issi nsaxle) Fluid
— Trea::;gastﬂ?g é-g:ssra €) ’ — ATF Thermosensor
TR Transmission (Transaxle) Range — Inhibitor Position
TC Turbocharger — Turbocharger
VSS Vehicle Speed Sensor — Vehicle Speed Sensor
VR Voltage Regulator — IC Regulator
VAF sensor | Volume Air Flow Sensor — Air Flow Sensor
wutwe | farm Up Three Way Gatalytio —  |catalytic Converter #5
WOT Wide Open Throttle — Fully Open

#1: Diagnostic trouble codes depend on the diagnostic test mode
#2: Controlled by the PCM
#3: In some models, there is a fuel pump relay that controls pump speed. That relay is now called the fuel pump

relay (speed).

#4: Device that controls engine and powertrain
#5: Directly connected to exhaust manifold

#6: Part name of diese! engine
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ENGINE

01

SECTION

OUTLINE .. .eovveerennnn.. 01-00 INTAKE-AIR SYSTEM
ON-BOARD DIAGNOSTIC [WL-C, WE-C]. .« vrennn.. 01-13B

) 01-02A FUEL SYSTEM [WL-3]....... 01-14A
ON-BOARD DIAGNOSTIC FUEL SYSTEM
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I 01-13A  CONTROL SYSTEM [WL-3]. . . 01-40A

CONTROL SYSTEM |
[WL-C, WE-C]......0cn.n.. 01-40B

01-00 OUTLINE
ENGINE ABBREVIATIONS. .......... 01-00-1 ENGINE SPECIFICATION [WL-3] ...... 01-00-3
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ENGINE ABBREVIATIONS

dcf010002000t01

ABDC After Bottom Dead Center
ABS Antilock Brake System

ACC Accessories

ATDC After Top Dead Center
BBDC Before Bottom Dead Center
BDC Bottom Dead Center

BTDC Before Top Dead Center
CAN Controller Area Network
CCM Comprehensive Component Monitor
CMm Control Module

DC Drive Cycle

DLC-2 Data Link Connector-2
DOHC Double Overhead Camshaft
DSC Dynamic Stability Control
EX Exhaust

FFD Freeze Frame Data

HU Hydraulic Unit

IN Intake

KOEO Key On Engine Off

KOER Key On Engine Running

M Motor

MRE Magneto Resistance Element
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OUTLINE

MT Manual Transmission

PATS Passive Anti-theft System
OFF Switch on

ON switch off

PC Pending Code

PCV Positive Crankcase Ventilation
PID Parameter Identification
P/S Power Steering

SOHC Single Overhead Camshaft
SST Special Service Tool

TDC Top Dead Center

VBC Variable Boost Control

ENGINE FEATURES [WL-3, WL-C, WE-C]

Mechanical

dcf010002000t02

Improved engine performance

Coated pistons have been adopted (WL-C, WE-C)
Swirl type combustion chamber (WL-3)

DOHC with 4 valves per cylinder (WL-C, WE-C)

3 valves per cylinder (WL-3)

Reduced engine noise and
vibration

An eight counter weight crankshaft has been adopted

A crankshaft pulley cover has been adopted (WL-C, WE-C)

An engine cover with insulator has been adopted (WL-C, WE-C)
Full-floating cylinder head cover mounting

Torsional damper pulley :

Improved serviceability

An auto tensioner that automatically adjusts the timing belt tension has been adopted
(WL-C, WE-C)

Improved design

-An engine cover has been adopted (WL-C, WE-C)

Lubrication

Improved lubricity

¢ Gear type oil pump adopted
¢ Qil jet valves adopted
¢ Water-cooled type oil cooler adopted

Reduced weight

Plastic oil strainer adopted

Reduced engine noise

Qil pan baffle plate adopted (WL-C, WE-C)

Cooling System

Reduced weight

Down flow type radiator with aluminum core and plastic tank adopted

Miniaturization

Built-in type water pump adopted

Reduced noise

Thermo-modulation type cooling fan adopted

Improved serviceability

Longer-life new engine coolant (type FL22) adopted

Intake air System

Power efficiency, performance,
and fuel economy

A variable geometry turbocharger has been adopted (WL-C, WE-C)

Improved emission gas
purification

Small size turbocharge has been adopted (WL-3)

Fuel System

improved emission gas
purification

Electronic control type fuel injection pump adopted

Exhaust gas purification

Common rail injection system adopted (WL-C, WE-C)

Emission System

Improved exhaust gas purification

EGR system adopted
EGR cooler adopted
Oxidation catalytic converter adopted

Improved reliability

Rollover valve adopted

Charging System

| Improved reliability

01-00-2
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OUTLINE

Starting System

| Improved startability

Reduction type starter adopted

Control System

Improved emission gas
purification

Fuel injection control changed
EGR control adopted

Intake shutter valve control adopted (WL -C, WE-C)

ENGINE SPECIFICATION [WL-3]

Specification

dcf010002000t03

Specifications

ltem WL3
MECHANICAL
Type Diesel, 4-cycle
Cylinder arrangement and number In-line, 4 cylinder
Combustion chamber Swiri type
Valve system SOHC, timing gear and belt driven, 12-valve
Displacement (ml {cc, cu in}) 2,499 {2,499, 152.4}
Bore x stroke (mm {in}) 93.0 x 92.0 {3.66 x 3.62}
Compression ratio 21.6
Compression pressure (kPa {kgf/cm?, psi} [rpm]) 2,942 {30.0, 427} [200]
N Open BTDC (°) 8
Valve timing Close ABDC (°) 23
EX Cpen BBDC (°) 61
Close ATDC (°) 9 )
Valve clearance (mm {in}) IN 0.05—0.15 {0.0020—0.0059}
[Engine cold] EX 0.15—0.25 {0.0060—0.0098}
LUBRICATION SYSTEM
Type Force-fed type

Qil pressure {reference value)
[after warm up]

(kPa {kgf/cm?, psi} [rpm])

410570 {4.19—5.81, 59.6—82.6} [2,500]

Type Gear type

Ofl pump f:gfrfeﬁ;”av:{ff;r)"“g pressure (kPa {kgf/cm?, psi}) 580—700 {5.9—7.1, 84.1—101.5}
Oil cooler Type Water-cooled

- Type Full-flow, paper element
Ol filter Bypass pressure (kPa {kgf/cm?, psi}) 80—120 {0.82—1.22, 11.6—17.4}
Oil capacity Total (dry engine) (L {US qt, Imp qt}) 6.7 {7.1,5.9}
(approx. Oil replacement (L {US qt, Imp qt}) 5.5{5.8, 4.8}
quantity) Oil and oil filter replacement (L {US qt, Imp qt}) 6.2 {6.6, 5.5}
COOLING SYSTEM
Type Water-cooled, forced circulation

Coolant capacity (approx. quantity)

(L{US qt, Imp qt})

8.8 {9.3,7.7}

Water pump Type Centrifugal, V-belt driven
Type Wax, bottom-bypass
Opening temperature (°C {°F}) 80—84 {176—183}
Thermostat Full-open temperature (°C {°F}) 95 {203}
Full-open lift {mm {in}) 8.5 {0.33} or more
Radiator Type: Corrugated fin
Cap valve
Cooling system cap opening (kPa {kgf/cm?, psi}) 93.2—122.6 {0.95—1.25, 13.5—17.8}
pressure
Type Thermo-modulation type
Cooling fan Number of blades 10 '
Outer diameter (mm {in}) 440{17.3}
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Item

Specifications

WL-3

INTAKE AIR SYSTEM
Turbocharger type Small size turbocharger
Air cleaner element Dry type (Non-woven fabric)
Glow plug type Ceramic type
FUEL SYSTEM
Fuel injection pump Bosch VE distributor (Electronic control)
Fuel tank capacity (reference) (L {US gal, Imp gal}) 63 {17, 14}, 70 {18, 15}2
EMISSION SYSTEM
EGR valve type Vacuum
Catalytic converter type Oxidation catalytic converter
CHARGING SYSTEM

Voltage V) 12
Battery '(I;_\)l_ph% 3p?a§:ea)pa0|ty (A-h) 65D31R (56)

Output (V-A) 12-70
Generator Regulated voltage V) 14.1—14.7

Self diagnosis function Equipped
STARTING SYSTEM

Type Coaxial reduction
Starter Output (KW) 22
CONTROL SYSTEM
IAT sensor No.2 (Inside MAF) Thermistor
MAF sensor Hot-wire
IAT sensor No.1 Thermistor
Boost sensor Piezoelectric element
ECT sensor Thermistor
CKP sensor Magnetic pickup
APP sensor Potentiometer
EGR valve position sensor Potentiometer
BARO sensor (built into PCM) Piezoelectric element
Fuel temperature sensor Thermistor
CS sensor Magnetic pickup
Timer position sensor Magnetic pickup
Fuel pump speed sensor Magnetic pickup
Neutral switch ON/OFF
CPP switch ON/OFF
Idle switch ON/OFF

"I - Double cab, freestyle cab

: Regular cab

Recommended engine oil

ltem Specification
Grade APi CD/CE/CF—4 or ACEA B1/B3/B5
5W-30, 10W-30

Viscosity (SAE)
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ENGINE SPECIFICATION [WL-C, WE-C]

Specification

dcf010002000t04

Item

Specifications

WL-C [

WE-C

MECHANICAL

Type

Diesel, 4-cycle

Cylinder arrangement and number

In-line, 4 cylinder

Combustion chamber

Direct injection

Valve system

DOHC, timing gear and belt driven, 16-valve

Displacement

(ml {cc, cu in})

2,499 {2,499, 1524}

2,953 {2,953, 180.2}

Bore x stroke

(mm {in})

93.0 x 92.0 {3.66 x 3.62)

96.0 x 102.0 {3.78 x 4.02}

Compression ratio

18

18

Compression pressure

(kPa {kgf/cm?, psi}

2,900 {29.6, 420.7} [250]

2,900 {29.6, 420.7} [250]

[rpm])
N Open  BTDC () 10 10
— Close _ABDC () 30 30
alve timing . Open  BBDC () 40 40
Close ATDC () 8 8
) 0.10—0.16 mm {0.0040— | 0.10—0.16 mm {0.0040—
Valve clearance IN (mm {in}) 0.0062 in} 0.0062 in}
[engine cold] : 0.17—0.23 mm {0.0067— | 0.17—0.23 mm {0.0067—
EX (mm {in}) 0.0090 in} 0.0090 in}

LUBRICATION SYSTEM

Type

Force-fed type

Oil pressure (reference value) (kPa {kgf/cm?, psi}

410—570 {4.19—5.81, 59.6—82.6} [2,500]

[after warm up] [rom])
Type Gear type
Oil pump | ee! valve opening (KPa (kat/cm?, psil) 580—700 {5.9—7.1, 84.1—101.5}
(reference value)
Oil cooler | Type Water-cooled
o Type Full-flow, paper element
Qitfiter "B\ pass pressure (kPa {kgf/cm?, psi}) 80—120 {0.82—1.22, 11.6—17.4)
oil Total (dry engine) (L {US qt, Imp qt}) 8.0 {8.5,7.0}
capacity Oil replacement (L {US qt, Imp qt}) 6.8 {7.2, 6.0}
e et (L{US at, Imp qt}) 7.0 {7.4,6.2)
COOLING SYSTEM
Type Water-cooled, forced circulation
Coolant capacity (approx. quantity) (L {US qt, Imp at}) 9.4
Water Type Centrifugal, V-belt driven
pump
Type Wax, bottom-bypass
Ooer
A ef:;‘;’r‘gtur . (C{F) 80—84 {176—183}
Thermostat Full-opon
temperature (C{F) 95 {203}
Full-open lift (mm {in}) 8.5 {0.33} or more
Radiator Type Corrugated fin
Cap valve
Cooling system cap opening (kPa {kgf/cmz, psi}) 93.2—122.6 {0.95—1.25, 13.56—17.8}
pressure
Type Thermo-modulation type
Cooli Number of blades 9
ooling fan
Quter (mm {in}) 450 {17.7)

INTAKE AIR SYSTEM

Turbocharger type

Variable geometry turbocharger
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Item

Specifications

WL-C | WE-C

Air cleaner element Dry type
Glow plug type Stainless type
FUEL SYSTEM
Supply pump Electronic control
Fuel injector Electromagnetic control
e pectty (L{US gal, Imp gal) 70 {18, 15)
EMISSION SYSTEM
EGR valve type Vacuum
Catalytic converter type Oxidation catalytic converter
CHARGING SYSTEM

Voltage V) 12
Battery gﬁ}iﬁf?af;pac'ty (A 65D31R (56) 95D31R (64)

Output (V-A) 12-70
Generator Regulated voltage V) 14.1—14.7

Self diagnosis function Equipped
STARTING SYSTEM

Type Coaxial reduction
Starter Output (kW) 2.2
CONTROL SYSTEM
IAT sensor No.2 (Inside MAF) Thermistor
MAF sensor Hot-wire
IAT sensor No.1 Thermistor
Boost sensor Piezoelectric element
ECT sensor Thermistor
CMP sensor Hall element type
CKP sensor Magnetic pickup
APP sensor Potentiometer
EGR valve position sensor Potentiometer
BARO sensor (built into PCM) Piezoelectric element
Fuel temperature sensor Thermistor
Fuel pressure sensor Piezoelectric element
Neutral switch ON/OFF
CPP switch ON/OFF
Idle switch ON/OFF

Recommended engine oil

ltem Specification
Grade API CD/CE/CF-4 or ACEA B1/B3/B5
Viscosity (SAE) 5W-30, 10W-30
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ON-BOARD DIAGNOSTIC [WL-C, WE-C]

01-02B ON-BOARD DIAGNOSTIC [WL-C, WE-C]

ON-BOARD DIAGNOSTIC OUTLINE

DTC DETECTION LOGIC AND

[WL-C,WE-C].......connvvennvnnne 01-02B-1 CONDITIONS [WL-C, WE-C]......... 01-02B-9
DIAGNOSTIC SYSTEM PID/DATA MONITOR AND RECORD
WIRING DIAGRAM [WL-C, WE-C].... 01-02B-2 [WL-C,WE-C] ........cvivinenannn 01-02B-15
DTC TEST MODE [WL-C, WE-C]...... 01-02B-6 SIMULATION TEST [WL-C, WE-C] ..... 01-02B-16
KOEO/KOER SELF-TEST
[WL-C,WE-C]......viiiiiicninnn s 01-02B-16

ON-BOARD DIAGNOSTIC OUTLINE [WL-C, WE-C]

Features

dcf010200000t13

Improved serviceability

DTCs adopted
KOEO/KOER self-test function adopted
PID/DATA monitor function adopted
Simulation test function adopted

Block Diagram

INPUT DEVICE

PCM
OBD SYSTEM
TS STSS ST S mmSTmmm T TTToTTmes !
|
! MALEUNGTION | |
| INDICATION i
| g FUNCTION |7 —
1
l i
1
| A |
l i
' TESTER |
! MEMORY
i COMMUNIGATION (“——"
FUNCTION
| H FUNCTION !
i 1
I 1
! i iy |
| |
I 1
3
| | DETECTION PID DATA SIMULATION | |
! FUNCTION MONITOR TEST !
| FUNCTION FUNCTION |
1
| |
I 1
I 1
I i
I ]

FAIL-SAFE
FUNCTION

U

ENGINE CONTROL SYSTEM

MIL

DLC-2 (CAN)

OUTPUT DEVICE
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ON-BOARD DIAGNOSTIC [WL-C, WE-C]

DIAGNOSTIC SYSTEM WIRING DIAGRAM [WL-C, WE-C]

With Immobilizer System

def010200000t14
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ON-BOARD DIAGNOSTIC [WL-C, WE-C]
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ON-BOARD DIAGNOSTIC [WL-C, WE-C]

Without Immobilizer System
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ON-BOARD DIAGNOSTIC [WL-C, WE-C]
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ON-BOARD DIAGNOSTIC [WL-C, WE-C]

DTC TEST MODE [WL-C, WE-C]

Sending Diagnostic Data
PID data monitor

* The PID data monitor items are shown below.

PID data monitor table

dcf010200000t15

—: Not applicable

Full names

Unit

Monitor status since DTCs cleared

Calculated LOAD value

%

Engine coolant temperature

°C

°F

Intake manifold absolute pressure

kPa

Engine speed

rpm

Vehicle speed

km/h

mph

Intake air temperature

°C

°F

Air flow rate from mass air flow sensor

g/s

OBD requirement according to vehicle design

Time Since Engine Start

Distance travelled while MIL is activated

km

miles

Fuel rail pressure

kPa

EGR valve control signal

Number of warm-ups since DTCs cleared

Distance travelled since DTCs cleared

km

miles

Barometric Pressure

PCM power supply voltage

Ambient air temperature

°C

°F

Accelerator pedal position (sensor No.1)

Accelerator pedal position (sensor No.2)

Sending Freeze Frame Data

¢ The Freeze Frame Data monitor items are shown below.

Freeze Frame Data monitor table

—: Not applicable

Full names

Unit

DTC that caused required Freeze Frame Data storage

Calculated LOAD value

%

Engine coolant temperature

°C

°F

Intake manifold absolute pressure

kPa

Engine speed

rpm

Vehicle speed-

km/h

mph

Intake air temperature

°C

°F

Air flow rate from mass air flow sensor

g/s

Fuel rail pressure

kPa

Barometric Pressure

kPa

Accelerator pedal position (sensor No.1)

%

Accelerator pedal position (sensor No.2)

%o
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ON-BOARD DIAGNOSTIC [WL-C, WE-C]

Sending Emission-related Malfunction Code
The DTCs are shown below.

: Applicable
—: Not applicable

DTC | Condition MIL DC Sf;;:?,st temary
P0016 | CKP-CMP correlation ON 1 C/R
P0O045 | Variable boost control (VBC) solenoid valve control circuit open ON 1 C/O/R

Variable boost control (VBC) solenoid valve circuit range/

P0046 performance malfunctif:n ) ? ON 1 C/OMR
P0047 i\r/]%ré?ble boost control (VBC) solenoid valve control circuit low ON 1 C/OR
P0048 i\r/‘a;;rti,etzble boost control (VBC) solenoid valve control circuit high ON 1 C/OR
P0088 | Fuel pressure system t0o high ON 1 C
P0093 | Fuel system leak detection ON 1 C
P0097 |Intake air temperature (IAT) sensor No.2 circuit low input ON 1 C/OR
P0098 | Intake air temperature (IAT) sensor No.2 circuit high input ON 1 C/O/R
P0101 | Mass airflow (MAF) sensor range/performance problem ON 2 —_
P0102 |Mass airflow (MAF) sensor circuit low input ON 1 C/R
P0103 | Mass airflow (MAF) sensor circuit high input ON 1 C/R
P0106 |Boost sensor range/performance malfunction ON 1 C
P0107 |Boost sensor circuit low input ON 1 C/OR
P0108 | Boost sensor circuit high input ON 1 C/O/R
PO111 Intake air temperature (IAT) sensor No.1 range/performance ON 2 C
P0112 | intake air temperature (IAT) sensor No.1 circuit low input ON 1 C/O/R
P0113 |intake air temperature {(IAT) sensor No.1 circuit high input ON 1 C/O/R
PO116 52)%{1;} coolant temperature (ECT) sensor range/performance ON 2 .
P0117 | Engine coolant temperature (ECT) sensor circuit low input ON 1 C/O/R
P0118 | Engine coolant temperature (ECT) sensor circuit high input ON 1 C/O/R
P0122 | Accelerator pedal position (APP) sensor No.1 circuit low input ON 1 C/O/R
P0123 | Accelerator pedal position {APP) sensor No.1 circuit high input ON 1 C/OR
P0182 | Fuel temperature sensor circuit low input ON i C/O/R
P0183 | Fuel temperature sensor circuit high input ON 1 C/OR
P0O191 Fuel pressure sensor range/performance malifunction ON 1 O
P0192 | Fuel pressure sensor circuit low input ON 1 C/O/R
P0193 | Fuel pressure sensor circuit high input ON 1 C/O/R
P0201 | Fuel injector No.1 circuit open/short ON 1 C/R
P0202 | Fuel injector No.2 circuit open/short ON -1 C/R
P0203 | Fuel injector No.3 circuit open/short ON 1 C/R
P0204 | Fuel injector No.4 circuit open/short ON 1 C/R
P0222 | Accelerator pedal position (APP) sensor No.2 circuit low input ON 1 C/O/R
P0223 | Accelerator pedal position (APP) sensor No.2 circuit high input ON 1 C/OR
P0227 | idle switch circuit low input : ON 1 C
P0228 | idle switch circuit high input ON 1 C
P0300 |Random misfire detected ON 2 C/R
P0301 | Cylinder No.1 misfire detection ON 2 -C/IR
P0302 | Cylinder No.2 misfire detection ON 2 C/R
P0303 | Cylinder No.3 misfire detection ON 2 C/R
P0304 | Cylinder No.4 misfire detection ON 2 C/R
P0335 | Crankshaft position (CKP) sensor circuit malfunction ON 1 C/R
P0340 | Camshaft position (CMP) sensor circuit malfunction ON 1 C/R
P0380 | Glow plug relay circuit malfunction ON 1 C/Oo
P0401 | EGR flow insufficient detected ON 2 C
P0402 |EGR flow excessive detected ON 2 C
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ON-BOARD DIAGNOSTIC [WL-C, WE-C]

pTC | C ondition MIL DC ss::?ft flomory

P0403 | EGR solenoid valve circuit malfunction ON 1 C/O/R

| P0404 | EGR valve stuck ON 2 CR

| P0405 | EGR valve position sensor circuit low input ON 1 C/O/R

‘ P0406 | EGR valve position sensor circuit high input ON 1 C/O/R
P0489 | EGR solenoid valve control circuit low input ON 1/2 C/O
P0490 | EGR solenoid valve control circuit high input ON 1/2 C/O
P0O500 | VSS circuit malfunction S ON 2 c
P0562 | Battery voltage low input ON 1 C/OR
P0563 | Battery voltage high input ON 1 C/O/R
P0602 | PCM programming error ON 1 0
P0606 | PCM malfunction ON 1 C/O/R
P0607 | PCM performance problem ON 1/2 C/O/R
P0610 | PCM vehicle options error ' ON 1 0
P0627 | Fuel metering valve control circuit open ON 1 C/R
P0628 | Fuel metering valve control circuit low input ON 1 C/R
P0629 | Fuel metering valve control circuit high input ON 1 C/R

: P0642 | Fuel pressure sensor and boost sensor 5 V circuit low input ON 1 C/O/R

P0643 | Fuel pressure sensor and boost sensor 5 V circuit high input ON 1 C/O/R
P0652 | CMP sensor and APP sensor 5 V circuit low input ON 1 C/O/R
P0653 | CMP sensor and APP sensor 5 V circuit high input ON 1 C/O/R
P0660 | Intake shutter solenoid valve (half) control circuit open ON 1 C/O
P0661 Intake shutter solenoid valve (half) control circuit low input ON 1 C/O
P0662 | intake shutter solenoid valve (half) control circuit high input ON 1 C/O
P0663 | Intake shutter solenoid valve (full) control circuit open ON 1 C/O
P0664 | Intake shutter solenoid valve (full) control circuit low input ON 1 C/O
P0665 | Intake shutter solenoid valve (full) control circuit high input ON 1 C/O
P0685 | Main relay control circuit open —_ — —
P0698 | EGR valve position sensor 5 V circuit low input ON 1 C/O/R
P0699 | EGR valve position sensor 5 V circuit high input ON 1 C/O/R
P1196 | Key off voltage high input — — —
P1259 | IMMOBILIZER to PCM signal error — e C/O —
P1260 | Theft detected Vehicle immobilizer e — C/O —
P1391 Gilow plug control circuit low input ON 1 C/O
P1392 | Glow plug control circuit high input ON 1 C/O
P1528 | Exhaust shutter solencid valve circuit problem — 1 C/O —
P1602 | Immobilizer/PCM communication error — —_ C/O —
P1603 | ID Number Unregistered — — C/O —
P1604 | Code word unregistered — — C/O —
P1621 | Immobilizer code word does not match — — C/O —
P1622 | Immobilizer ID does not match — —_ C/O —
P1623 | immobilizer code word/ID number write failure -— —_ - C/O —
P1624 | Anti-theft system — — C/O _ —
P1675 |injection quantity adjustment value writing error ON 1 (0]
P1676 | injection quantity adjustment value checksum error ON 1 O
P2008 | Variable swirl control (VSC) solenoid valve circuit open ON 1 C/O
P2009 | Variable swirl control (VSC) solenoid valve circuit low input ON 1 C/O
P2010 | Variable swirl control (VSC) solenoid valve circuit high input ON 1 C/O
P2135 ?gﬁ:lliggrpprgg@ nE?osmon (APP) sensor No.1/No.2 voltage ON 1 C/OR

| P2136 égrcrgllg;%cgrpegglael rEosmon {APP) sensor No.1/idle switch voltage ON 1 C/OR

Z P2143 | EGR control solenoid valve control circuit open ON 1/2 C/o
P2144 | EGR control solenoid valve control circuit low input ON 1/2 C/OR
P2145 | EGR control solenoid valve control circuit high input ON 1/2 C/OR
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ON-BOARD DIAGNOSTIC [WL-C, WE-C]

DTC | Condition . MIL DC Sz::)':?,st fomory
P2146 | Fuel injector No.1 and No.4 power supply circuit malfunction ON 1 C/R
P2147 |Fuel injector No.1 and No.4 power supply circuit low input ON 1 C/R
P2148 | Fuel injector No.1 and No.4 power supply circuit high input ON 1 C/R
P2149 | Fuel injector No.2 and No.3 power supply circuit malfunction ON 1 C/R
P2150 | Fuel injector No.2 and No.3 power supply circuit low input ON 1 C/R
pP2151 Fuel injector No.2 and No.3 power supply circuit high input ON 1 C/R
P2227 | BARO sensor circuit range/performance malfunction ON 1 C
P2228 | BARO sensor circuit fow input ON - 1 C/O/R
P2229 | BAROQ sensor circuit high input ON 1 C/O/R
P2263 | Air charging system performance malfunction — 1 C
P2530 | PCM (engine switch circuit) malfunction ON 1 @)

*1 . C; CMDTC self tfest, O; KOEO self test, R; KOER self test

Sending Continuous Monitoring System Test Results
These appear when a problem is detected in a monilored system.

1-drive cycle type
If any problems are detected in the first drive cycle, confirmed DTCs will be stored in the PCM memory.

2-drive cycle type
The code for a failed system is stored in the PCM memory in the first drive cycle. If the problem is not found in
the second drive cycle, the PCM determines that the system returned to normal or the problem was mistakenly
detected, and deletes the pending code. If the problem is found in the second drive cycle {oo, the PCM
determines that the system has failed, and stores the DTCs.
After pending codes are stored, if the PCM determines that the system is normal in any future drive cycle the
PCM deletes the pending codes.

DTC DETECTION LOGIC AND CONDITIONS[WL-C, WE-C]

P0016 CKP-CMP correlation
The PCM monitors the input pulses from the CKP and CMP sensors. If the pick-up timing input pulses do not
match each other, the PCM determines that the camshalt position does not coincide with the crankshaft
position.

P0045 Variable boost control (VBC) solenoid valve control circuit open
The PCM monitors the VBC solenoid valve control signal. If the VBC solenoid valve control voliage is less than
5V for 2 s when the VBC solenoid valve is off, the PCM determines that there is a VBC solenoid valve control
circuit malfunction (open circuit).

P0046 Variable boost control (VBC) solenoid valve circuit range/performance malfunction
The PCM monitors the driver IC temperature of the VBC solenoid valve. If the temperature of the VBC solenoid
valve driver IC in the PCM exceeds 150 C{320 F} while the VBC solenoid valve is operating, the PCM
determines that there is a VBC solenoid value malfunction.

P0047 Variable boost control (VBC) solenoid valve control circuit low input
The PCM monitors the VBC solenoid valve control signal. If the PCM turns VBC solenoid valve off but the
voltage at PCM terminal 178 still remains low, the PCM determines that the VBC solenoid valve circuit has a
malfunction {circuit short to ground).

P0048 Variable boost conirol (VBC) solenoid valve control circuit high input
The PCM monitors the VBC solenoid valve controt signal. If the PCM turns VBC solenoid valve on but the
current at PCM terminal 178 still remains high, the PCM determines that the VBC solenoid valve circuit has a
malfunction (circuit short to power supply).

P0088 Fuel pressure system too high
The PCM monitors the fuel pressure in the common rail from the fuel pressure sensor while the engine is
running. If the fuel pressure is more than the preprogrammed criteria, the PCM determines that the fuel
pressure is too high.

P0093 Fuel system leak detection
The PCM monitors the fuel pressure in the common rail from the fuel pressure sensor while the engine is
running. If the fuel pressure is lower than the preprogrammed criteria, the PCM determines that there is
leakage in the fuel system.

id0102c4100300
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ON-BOARD DIAGNOSTIC [WL-C, WE-C]

P0097 Intake air temperature (IAT) sensor No.2 circuit low input
The PCM monitors the input signal from intake air temperature sensor No.2. If the voltage from intake air
temperature sensor No.2 is less than 0.1 V for 2 s, the PCM determines that there is a malfunction in the
intake air temperature sensor No.2 circuit.

P0098 Intake air temperature (IAT) sensor No.2 circuit high input
The PCM monitors the input signal from intake air temperature sensor No.2. If the voltage from intake air
temperature sensor No.2 is more than 4.6 V for 1 s, the PCM determines that there is a malfunction in the
intake air temperature sensor No.2 circuit.

P0101 Mass airflow (MAF) sensor range/performance malfunction
The PCM monitors the ratio between calculated air mass flow and actual air mass flow under the programmed
condition.
If the ratio is more than or less than the programmed criteria the PCM determine that there is a malfunction in
the MAF sensor.

P0102 Mass airflow (MAF) sensor circuit low input
The PCM calculates the intake air flow amount based on the airflow sensor. If the calculated intake air flow
amount is below 0.44 g/s {0.058 Ib/min} for 2.0 s while the engine is running, the PCM determines that the
airflow sensor signal input is low.

P0103 Mass airflow (MAF) sensor circuit high input
The PCM calculates the intake air flow amount based on the airflow sensor. If the calculated intake air flow
amount is above 170 g/s {22 Ib/min} for 1.5 s while driving other than under a fully open throttle condition, and
the fuel injection quantity based on the engine speed is below the specification, the PCM determines that the
airflow sensor signal input is high.

P0106 Boost sensor range/performance malfunction
The PCM monitors and compares the intake manifold internal pressure via the boost sensor with the
atmospheric pressure via the barometric pressure sensor (built into PCM) while the engine is not running. If the
difference of these pressure is above 11 kPa {0.11 bar, 1.6 psi}, the PCM determines that there is a boost
sensor characteristic malfunction. ‘

P0107 Boost sensor circuit low input
The PCM monitors the input signal from the boost sensor. If the voltage from the boost sensor is less than 0.24
V for 2.0 s, the PCM determines that there is a malfunction in the boost sensor circuit.

P0108 Boost sensor circuit high input
The PCM monitors the input signa! from the boost sensor. If the voltage from the boost sensor is more than 4.9
V for 1.0 s, the PCM determines that there is a malfunction in the boost sensor circuit.

P0111 Intake air temperature (1AT) sensor No.1 range/performance malfunction
The PCM monitors the input signal from the IAT sensor No.1. If the difference between the maximum and
minimum value of the |AT sensor No.1 is less than 1 °C {1.8 °F}, the PCM determines that there is a
malfunction in the IAT sensor No.1.

P0112 Intake air temperature (IAT) sensor No.1 circuit low input
The PCM monitors the input signal from IAT sensor No.1. If the voltage from IAT sensor No.1 is less than 0.14
V for 2.0 s, the PCM determines that there is a malfunction in the 1AT sensor No.1 circuit.

P0113 Intake air temperature (1AT) sensor No.1 circuit high input
The PCM monitors the input signal from AT sensor No.1. If the voltage from IAT sensor No.1 is more than 4.90
V for 1.0 s, the PCM determines that there is a malfunction in the IAT sensor No.1 circuit.

P0116 Engine coolant temperature (ECT) sensor range/performance malfunction
Minimum engine coolant temperature rise is not achieved within the specified time limit from when the engine
was started.

P0117 Engine coolant temperature (ECT) sensor circuit low input
The PCM monitors the input signal from the ECT sensor. If the voltage from the ECT sensor is less than 0.20
V for 2.0 s, the PCM determines that there is a malfunction in the ECT sensor circuit.

P0118 Engine coolant temperature (ECT) sensor circuit high input
The PCM monitors the input signal from the ECT sensor. If the voltage from the ECT sensor is more than 4.91
V for 1.0 s, the PCM determines that there is a malfunction in the ECT sensor circuit.

P0122 Accelerator pedal position (APP) sensor No.1 circuit low input
The PCM monitors the input signal from APP sensor No.1. If the voltage from APP sensor No.1 is less than
0.29 V for 0.5 s when the APP sensor No.1 power supply voltage is normal, the PCM determines that there is
a malfunction in the APP sensor No.1 circuit.

P0123 Accelerator pedal position (APP) sensor No.1 circuit high input
The PCM monitors the input signal from APP sensor No.1. If the voltage from APP sensor No.1 is more than
4.80 V for 0.5 s when the APP sensor No.1 power supply voltage is normal, the PCM determines that there is
a malfunction in the APP sensor No.1 circuit.

P0182 Fuel temperature sensor circuit low input
The PCM monitors the input signal from the fuel temperature sensor. If the voltage from the fuel temperature
sensor is less than 0.2 V, the PCM determines that there is a malfunction in the fuel temperature sensor
circuit.
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ON-BOARD DIAGNOSTIC [WL-C, WE-C]

P0183 Fuel temperature sensor circuit high input
The PCM monitors the input signal from the fuel temperature sensor. If the voltage from the fuel temperature
sensor is more than 4.9 V, the PCM determines that there is a malfunction in the fuel temperature sensor
circuit.

P0191 Fuel pressure sensor range/performance malfunction
The PCM monitors the fuel pressure in the common rail and input signal from the fuel pressure sensor while
the engine is running. If all of the following conditions is met, the PCM determines that there is malfunction in
the fuel pressure sensor range/performance malfunction.
— The PCM calculates the difference between the actual fuel pressure and the target fuel pressure. If the

pressure difference is more than 5 MPa {51 kgf/cm?, 726 psi}.
- The PCM monitors the input signal from the fuel pressure sensor. If the difference between the maximum
and minimum voltage of the fuel pressure sensor is less than 0.01 V.

P0192 Fuel pressure sensor circuit low input
The PCM monitors the input voltage from the fuel pressure sensor while the engine is running. If the input
voltage from the fuel pressure sensor is less than 0.2 V, the PCM determines that there is a malfunction in the
fuel pressure sensor circuit.

P0193 Fuel pressure sensor circuit high input
The PCM monitors the input voltage from the fuel pressure sensor while the engine is running. If the input
voltage from the fuel pressure sensor is more than 4.8 V, the PCM determines that there is a malfunction in
the fuel pressure sensor circuit.

P0201 Fuel injector No.1 circuit open/short
The PCM monitors each cylinder fuel injector control signal current while the engine is running. if the PCM
detects a control signal current of more or less than the preprogrammed criteria, the PCM determines that the
fuel injector at No. 1cylinder has an open or short circuit.

P0202 Fuel injector No.2 circuit open/short
The PCM monitors each cylinder fuel injector control signal current while the engine is running. if the PCM
detects a control signal current of more or less than the preprogrammed criteria, the PCM determine that the
fuel injector at No.2 cylinder has an open or short circuit.

P0203 Fuel injector No.3 circuit open/short
The PCM monitors each cylinder fuel injector control signal current while the engine is running. If the PCM
detects a control signal current of more or less than the preprogrammed criteria, the PCM determines that the
fuel injector at No.3 cylinder has an open or short circuit.

P0204 Fuel injector No.4 circuit open/short
The PCM monitors each cyiinder fue! injector control signal current while the engine is running. If the PCM
detects a control signal current of more or less than the preprogrammed criteria, the PCM determines that the
fuel injector at No.4 cylinder has an open or short circuit.

P0222 Accelerator pedal position (APP) sensor No.2 circuit low input
The PCM monitors the input signal from APP sensor No.2. if the voltage from APP sensor No.2 is less than
0.29 V for 0.5 s when the APP sensor No.2 power supply voitage is normal, the PCM determines that there is
a malfunction in the APP sensor No.2 circuit.

P0223 Accelerator pedal position (APP) sensor No.2 circuit high input
The PCM monitors the input signal from APP sensor No.2. If the voltage from APP sensor No.2 is more than
4.80 V for 0.5 s when the APP sensor no.2 power supply voltage is normal, the PCM determines that there is a
malfunction in the APP sensor No.2 circuit.

P0227 idie switch circuit low input
The PCM monitors the input voltage from APP sensor No.1 when the idle switch is off. If the input voltage is
less than 0.86 V for 1.5 s, the PCM determines that the idle switch circuit has a malfunction.

P0228 Idle switch circuit high input
The PCM monitors the input voltage from APP sensor No.1 when the idle switch is on. If the input voltage is
more than 1.35 V for 1.5 s, the PCM determines that the idle switch circuit has a malfunction.

P0300 Random misfire detected
The PCM monitors the CKP sensor input signal interval time. The PCM calculates the deviation of the interval
time for each cylinder. If the deviation of the interval time exceeds the preprogrammed criteria, the PCM detects
a misfire in the corresponding cylinder. While the engine is running, the PCM counts the number of misfires and
calculates the misfire ratio for each crankshaft revolution. If the ratio exceeds the preprogrammed criteria, the
PCM determines that a misfire, which can affect emission performance, has occurred.

P0301, P0302, P0303, P304 Cylinder No.1 No.2 No.3 No.4 misfire detection .
The PCM monitors the CKP sensor input signal interval time. The PCM calculates the deviation of the interval -
time for each cylinder. If the deviation of the interval time exceeds the preprogrammed criteria, the PCM detects
a misfire in the corresponding cylinder. While the engine is running, the PCM counts the number of misfires and
calculates the misfire ratio for each crankshaft revolution. If the ratio exceeds the preprogrammed criteria, the
PCM determines that a misfire, which can affect emission performance, has occurred.
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ON-BOARD DIAGNOSTIC [WL-C, WE-C]

P0335 Crankshatft position (CKP) sensor circuit malfunction
The PCM monitors the input signal from the CKP sensor while the engine is running. If the following conditions
are detected, the PCM determines that the CKP circuit has a malfunction.

— The PCM receives no pulse from the CKP sensor
- The PCM receives an improper pulse number from the CKP sensor

P0340 Camshalft position (CMP) sensor circuit malfunction
The PCM monitors the input signal from the CMP sensor while the engine is running. If the following conditions
are detected, the PCM determines that the CMP circuit has a malfunction.

— The PCM receives no pulse from the CMP sensor
— The PCM receives an improper pulse number from the CMP sensor

P0380 Glow plug relay circuit malfunction
The PCM monitors the glow plug relay control signal. If the following conditions are detected, the PCM
determines that the glow plug relay circuit has a malfunction.

— The PCM turns the glow plug relay off but the voltage remains low
— The PCM turns the glow plug relay on but the voltage remains high
— The PCM internal driver IC temperature is more than 150 C {320 F} when the glow plug relay is on

P0401 EGR flow insufficient detected
The PCM monitors the difference between the target air amount and intake air amount while the EGR system is
operating at EGR feedback control. If the difierence between the target air amount and the intake air amount is
less than the threshold, the PCM determines that there is a malfunction in the EGR system.

P0402 EGR flow excessive detected _
The PCM monitors the difference between the target air amount and intake air amount while the EGR system is
operating at EGR feedback control. If the difference between the target air amount and the intake air amount is
more than the threshold, the PCM determines that there is a malfunction in the EGR system.

P0403 EGR solenoid valve circuit maifunction
The PCM monitors the EGR solenoid valve control signai. If the following conditions are detected, the PCM
determines that the EGR solenoid valve circuit has a malfunction (open circuit).

— The PCM turns the EGR solenoid valve off but the voltage remains low
— The PCM internal driver IC temperature is more than 150 C {320 F} when the EGR solenoid valve is on

P0404 EGR control circuit range/performance
The PCM monitors the difference between target EGR valve lift and actual EGR valve lift under the
programmed condition.

If the difference is more or less than the programmed criteria the PCM determines that there is a malfunction in
the EGR control circuit.

P0405 EGR valve position sensor circuit low input
The PCM monitors the input voltage from the EGR valve position sensor while the engine is running. If the input
voltage is less than 0.1 V, the PCM determines that the EGR valve position sensor circuit has a malfunction.

P0406 EGR valve position sensor circuit high input
The PCM monitors the input voltage from the EGR valve position sensor while the engine is running. If the input
voltage is more than 4.9 V, the PCM determines that the EGR valve position sensor circuit has a malfunction.

P0489 EGR solenoid valve control circuit low input
The PCM monitors the EGR solenoid valve control signal. If the PCM turns the EGR solenoid valve off but the
voltage remains low, the PCM determines that EGR solenoid valve circuit has a malfunction (circuit short to
ground).

P0490 EGR solenoid valve control circuit high input
The PCM monitors the EGR solenoid valve control signal. if the PCM turns the EGR solenoid valve on but the
voltage remains high, the PCM determines that EGR solenoid valve circuit has a malfunction (circuit short to
power supply).

P0500 VSS circuit malfunction
The PCM monitors the input signal from the instrument cluster during set conditions. If the input signal is less
than 0 km/h {0 mph} for 25 s, the PCM determines that there is a VSS circuit malfunction.

P0562 Battery voltage low input
The PCM monitors the battery voltage. If the battery voltage is less than 8 V, the PCM determines that there is
a malfunction in the battery and the battery signal system.

P0563 Battery voltage high input
The PCM monitors the battery voltage. If the battery voltage is more than 16 V, the PCM determines that there
is a malfunction in the battery charging system.

P0602 PCM programming error
No configuration data in the PCM

P0606 PCM malfunction
PCM internal malfunction.

P0607 PCM performance problem
PCM internal malfunction.

P0610 PCM vehicle options error
PCM data configuration error
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ON-BOARD DIAGNOSTIC [WL-C, WE-C]

P0627 Fuel metering valve control circuit open

The PCM monitors the fuel metering valve driver IC temperature in the PCM and the control voltage while the

engine is running. If either of the following conditions is met, the PCM determines that there is a malfunction in

the fuel metering valve range/performance.

— The PCM monitors the fuel metering valve driver IC temperature in the PCM. If the fuel metering valve
driver IC temperature is more than 150 C {320 F} during the fuel metering valve operation, the PCM
determines that the fuel metering valve has a malfunction

— The PCM monitors the fuel metering valve control voltage at the PCM terminals. If fuel metering valve
control voltage is less than 5 V when fuel metering valve is not operating, the PCM determines that the fuel
metering valve has a malfunction (open circuit)

P0628 Fuel metering valve control circuit low input

The PCM monitors the fuel metering valve circuit voitage while the engine is running. If the PCM detects that ;

the circuit voltage is low when the fuel metering valve is off, the PCM determines that there is a malfunction in 01 ‘

the fuel metering valve circuit (circuit short to ground).
P0629 Fuel metering valve control circuit high input

The PCM monitors the fuel metering valve circuit voltage while the engine is running. If the PCM detects that

the circuit voltage is high when the fuel metering valve is on, the PCM determines that there is a malfunction in

the fuel metering valve circuit (circuit short to power supply).
P0642 Fuel pressure sensor and boost sensor 5 V circuit low input

The PCM monitors the fuel pressure sensor and the boost sensor 5 V circuit. If the fuel pressure sensor and

boost sensor power voltage is lower than 4.9 V, the PCM determines that there is a fuel pressure sensor and

boost sensor 5 V circuit malfunction.
P0643 Fuel pressure sensor and boost sensor 5 V circuit high input

The PCM monitors the fuel pressure sensor and boost sensor 5 V circuit. If the fuel pressure sensor and boost

sensor power voltage is higher than 4.9 V, the PCM determines that there is a fuel pressure sensor and boost

sensor 5 V circuit malfunction.
P0652 CMP sensor and APP sensor 5 V circuit low input

The PCM monitors the CMP sensor and APP sensor 5 V circuit. If the CMP sensor and APP sensor power

voltage is lower than 4.9 V, the PCM determines that there is a CMP sensor and APP sensor 5 V circuit

malfunction,
P0653 CMP sensor and APP sensor 5 V circuit high input

The PCM monitors the CMP sensor and APP sensor 5 V circuit. If the CMP sensor and APP sensor power

voltage is higher than 5.1 V, the PCM determines that there is a CMP sensor and APP sensor 5 V circuit

malfunction.
P0660 Intake shutter solenoid valve (half) control circuit open

The PCM monitors the intake shutter solenoid valve (haif) control signal. If the following conditions are

detected, the PCM determines that the intake shutter solenoid valve (half) control circuit has a malfunction.

— The PCM turns the intake shutter solenoid valve (half) off, but the intake shutter solenoid valve (half) control
voltage is less than 5 V for 2 s (open circuit)

- The PCM internal driver IC temperature is more than 150 C {320 F} when the intake shutter solenoid
valve (half) is on

P0661 Intake shutter solenoid valve (half) control circuit low input

The PCM monitors the intake shutter solenoid valve (half) control signal at PCM terminal 152. If the PCM turns

the intake shutter solenoid valve (half) off but the voltage at PCM terminal 152 remains low, the PCM

determines that intake shutter solenoid valve (half) circuit has a malfunction (circuit short to ground).
P0662 Intake shutter solenoid valve (half) control circuit high input

The PCM monitors the intake shutier solenoid valve (halif) control signal at PCM terminal 152. If the PCM turns

the intake shutter solenoid valve (half) on but the voltage at PCM terminal 152 remains high, the PCM

determines that the intake shutter solenoid valve (half) circuit has a malfunction (circuit short to power supply).
P0663 Intake shutter solenoid valve (full) control circuit open

The PCM monitors the intake shutter solenoid valve (full) control signal. If the following conditions are detected,

the PCM determines that the intake shutter solenoid valve (full) control circuit has a malfunction.

— The PCM turns the intake shutter solenoid valve (full) off, but the intake shutter solenoid valve (full) control
voltage is less than 5 V for 2 s (open circuit)

— The PCM internal driver IC temperature is more than 150 C {320 F} when the intake shuiter solenoid
valve (full) is on

P0664 Intake shutter solenoid valve (full) control circuit low input

The PCM monitors the intake shutter solenoid valve (full) control signal at PCM terminal 155. If the PCM turns

the intake shutter solenoid valve (full) off, but the voltage at PCM terminal 155 remains low, the PCM

determines that intake shutter solenoid valve (full) circuit has a malfunction (circuit short to ground).
P0665 Intake shutter solenoid valve (full) control circuit high input

The PCM monitors the intake shutter solenoid valve (full) controi signal at PCM {erminal 155. If the PCM turns

the intake shutter solenoid valve (full) on, but the voltage at PCM terminal 155 remains high, the PCM

determines that the intake shutter solenoid valve (full) circuit has a malfunction (circuit short to power supply).
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ON-BOARD DIAGNOSTIC [WL-C, WE-C] |

P0685 Main relay control circuit open
The PCM monitors the power supply to the PCM. If the power supply is shut down several times when the
engine switch is turned to the ON position, the PCM determines that there is a power circuit malfunction (open
circuit).

P0698 EGR valve position sensor 5 V circuit low input
The PCM monitors the EGR position sensor 5 V circuit. If the EGR position sensor power voltage is lower than
4.9 V, the PCM determines that there is a EGR position sensor 5 V circuit maifunction.

P0699 EGR valve position sensor 5 V circuit high input
The PCM monitors the EGR position sensor 5 V. circuit. If the EGR position sensor power voltage is higher
than 5.1 V, the PCM determines that there is a EGR position sensor 5 V circuit malfunction.

P1196 Key off voltage high input
The PCM monitors whether the main relay opens after 2 s when the engine switch is turned to the off position.
If the main relay does not open after 2 s, the PCM determines that there is malfunction in the main relay circuit.

P1259 IMMOBILIZER to PCM signal error

. The PCM does not complete target ID {ransfer.

P1260 Theft detected Vehicle immobilizer

immobilizer system malfunction

P1391 Glow plug control circuit low input
The PCM monitors the output signal to the glow plug relay when the glow plug relay is on. If the glow plug relay
voltage is less than 2 V for 1 s when the glow plug relay is operating, The PCM determines that there is a
malfunction in the glow plug relay circuit.

P1392 Glow plug control circuit high input
The PCM monitors the output signal to the glow plug relay when the glow plug relay is off. If the glow plug relay
voltage is more than 2 V for 1 s when the glow plug relay is off, The PCM determines that there is a
malfunction in the giow plug relay control circuit.

P1528 Exhaust shutter solenoid valve circuit problem
The PCM monitors the input voltages from the exhaust shutter solenoid valve. If the voltage remains low or
high, the PCM determines that the exhaust shutter solenoid valve circuit has malfunction.

P1602 Immobilizer/PCM communication error
PCM internal malfunction

P1603 ID Number Unregistered
PCM internal malfunction

P1604 Code word unregistered
PCM internal malfunction

P1621 Immobilizer code word does not match
Cord word stored in immobilizer system and PCM does not to match.
ID number stored in immobilizer system and PCM does not to match.

P1622 Immobilizer ID does not match
Cord word stored in immobilizer system and PCM does not to match.
iD number stored in immobilizer system and PCM does not to match.

P1623 Immobilizer code word/ID number write failure
Cord word stored in immobilizer system and PCM does not to match.
ID number stored in immobilizer system and PCM does not to match.

P1624 Anti-theft system
Cord word stored in immobilizer system and PCM does not to match.
ID number stored in immobilizer system and PCM does not to maich.

P1675 Injection quantity adjustment value writing error
The fuel injector compensation data configuration has not been completed.

P1676 Injection quantity adjustment value checksum error
The fuel injector compensation data check sum error.

P2008 Variable swirl control (VSC) solenoid valve control circuit open
The PCM monitors the VSC solenoid valve control signal. If the following conditions are detected, the PCM
determines that the VSC solenoid valve control circuit has a malfunction. '
— The PCM turns the VSC solenoid valve off, but the VSC solenoid valve control voltage is less than 5 V for

2 s (open circuit)

— The PCM internal driver IC temperature is more than 150 C {320 F} when the VSC solenoid valve is on

P2009 Variable swirl control (VSC) solenoid valve circuit low input
The PCM monitors the output signal to the VSC solenoid valve. if the voltage of the VSC solenoid valve is low
even if the VSC solenoid valve is off, the PCM determines that there is a malfunction in the VSC solenoid valve
control circuit.

P2010 Variable swirl control (VSC) solenoid valve circuit high input .
The PCM monitors the output signal to the VSC solenoid valve. If the voitage of the VSC solenoid valve is high
even if the VSC solenoid valve is on, the PCM determines that there is a malfunction in the VSC solenoid valve
control system,
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ON-BOARD DIAGNOSTIC [WL-C, WE-C]

P2135 Accelerator pedal position (APP) sensor No.1/No.2 voltage correlation problem
The PCM monitors the input signals from accelerator pedal position sensor No.1 and accelerator pedal position
sensor No.2. if the difference between accelerator pedal position sensor No.1 and accelerator pedal position
sensor No.2 is more than 0.9 V for 0.5 s, the PCM determines that there is a malfunction in the accelerator
pedal position sensor characteristic.

P2136 Accelerator pedal position (APP) sensor No.1/idle switch voltage correlation problem
The PCM compares the input voltage from APP sensor No.1 with the input voltage from the idle switch when
the accelerator pedal is released (idle switch is on). If the difference is more than 1.35 V for 0.5 s, the PCM
determines that there is an APP sensor No.1/idle switch angle correlation problem.

P2143 EGR control solenoid valve control circuit open
The PCM monitors the EGR control solenoid valve control signal. if the following conditions are detected, the
PCM determines that the EGR control solenoid valve circuit has a malfunction.
— The PCM turns the EGR control solenoid valve off but the voltage remains low (open circuit).
-— The PCM internal driver IC temperature is more than 150 C {320 F} when the EGR coniro! solenoid valve

is on.

P2144 EGR control solenoid valve control circuit low input
The PCM monitors the EGR control solenoid valve control signal. If the PCM turns the EGR control solenoid
valve off but the voltage remains low, the PCM determines that the EGR control solenoid valve circuit has a
malfunction (circuit short to ground).

P2145 EGR control solenoid valve control circuit high input
The PCM monitors the EGR control solenoid valve control signal. If the PCM turns the EGR control solenoid
valve on but the voltage still remains high, the PCM determines that the EGR control solenoid valve circuit has
a malfunction (circuit short to power supply).

P2146 Fuel injector No.1 and No.4 power supply circuit matfunction
The PCM monitors the fuel injector No.1 and No.4 power supply voitage when the engine is running. If the
following conditions are detected 5 times, the PCM determines that the fuel injector No.1 and No.4 power
supply circuit has a malfunction.
— Fuel injector No.1 and No.4 power supply voltage is less than 43 V
— Fuel injector No.1 and No.4 power supply voltage is 53 V or above

P2147 Fuel injector No.1 and No.4 power supply circuit low input
The PCM monitors the fuel injector No.1 and No.4 power supply current when the engine is running. If the
power supply current is 25 A or above 3 times while other fuel injector power supply current is 25 A or above,
the PCM determines that the fuel injector No.1 and No.4 power supply current is tco high.

P2148 Fuel injector No.1 and No.4 power supply circuit high input
The PCM monitors the fuel injector No.1 and No.4 power supply current when the engine is running. If the
power supply current is 50 A or above 3 times, the PCM determines that the fuel injector No.1 and No.4 power
supply current is too high.

P2149 Fuel injector No.2 and No.3 power supply circuit malfunction
The PCM monitors the fuel injector No.2 and No.3 power supply voitage when the engine is running. If the
following conditions are detected 5 times, the PCM determines that the fuel injector No.2 and No.3 power
supply circuit has a malfunction.
— Fuel injector No.2 and No.3 power supply voltage is less than 43 V
— Fuel injector No.2 and No.3 power supply voltage is 53 V or above i

P2150 Fuel injector No.2 and No.3 power supply circuit low input
The PCM monitors the fuel injector No.2 and No.3 power supply current when the engine is running. If the
power supply current is 25 A or above 3 times while other fuel injector power supply current is 25 A or above,
the PCM determines that the fuel injector No.2 and No.3 power supply current is too high.

P2151 Fuel injector No.2 and No.3 power supply circuit high input
The PCM monitors the fuel injector No.2 and No.3 power supply current when the engine is running. If the
power supply current is 50 A or above 3 times, the PCM determines that the fuel injector No.2 and No.3 power
supply current is too high.

P2227 BARO sensor circuit range/performance malfunction
The PCM monitors the input signal from the barometric pressure sensor. If the difference between the
barometric pressure input from the barometric pressure sensor and the boost pressure is more than 11 kPa
{0.11 bar, 1.6 psi}, the PCM determines that there is a malfunction in the barometric pressure sensor.

P2228 BARO sensor circuit low input
The PCM monitors the input signal for the barometric pressure. if the voltage from the barometric pressure
sensor is less than 2.2 V for 1 s, the PCM determines that there is a malfunction in the barometric pressure
sensor signal system.

P2229 BARO sensor circuit high input
The PCM monitors the input signal for the barometric pressure. If the voltage from the barometric pressure
sensor is more than 4.8 V for 1 s, the PCM determines that there is a malfunction in the barometric pressure
sensor signal system.
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ON-BOARD DIAGNOSTIC [WL-C, WE-C]

P2263 Air charging pressure performance malfunction
The PCM monitors the air charging pressure. If the air charging pressure is not within the specification for the
PCM control target, the PCM determines that there is a malfunction in the air charging system.

P2530 PCM (engine.switch circuit) malfunction
PCM internal malfunction.

PID/DATA MONITOR AND RECORD [WL-C, WE-C]

The PID/DATA monitor items are shown below.
PID/DATA monitor item table

dcf010200000t17

Monitor item Definition Unit/Condition PCM terminal
AAT Ambient temperature C —
AC_REQ A/C request signal Off/On 239
ACCS Air conditioning compressor cycling switch Off/On 128
APP Accelerator pedal position % 209, 222
%
APP1 Accelerator pedal position sensor No.1 \; 222
APP2 Accelerator pedal position sensor No.2 . \/; 209
ARPMDES Target engine speed rpm —
BARO Barometric pressure Fi? —
BOO Brake switch Off/On 238
CPP Clutch pedal position switch Off/On 228
DTCCNT DTC count (includes those needing no action) No unit —
ECT Engine coolant temperature \(/: 167
EGRV2 EGR solenoid valve (vent) Off/On 177
A B
FIP_FL Supply pump flow control 7 179
FIP_SCV Fuel metering valve A 179
FLT Fuel temperature C 115
FRP Fuel pressure sensor Pa 140
GP_LMP Glow indicator light Off/On 233
GPC Glow plug relay Off/On 182
IASV Intake shutter solenoid valve (half) Off/On 152
IASV2 Intake shutter solenoid valve (full) Off/On 155
C
IAT Intake air temperature (IAT sensor No.1) v 141
INGEAR Load/no load condition Off/On 240
IVS Idle switch Off Idle/Idle 161
LOAD Engine load % —
MAF Mass airflow amount g\//s 190
Pa
MAP Boost sensor v 189
MIL Malfunction indicator lamp Off/On 256
MIL_DIS The distance travelled since the MIL was activated km/h —
RPM Engine speed rpm 193
SEGRP DSD Desired EGR valve position % —
SELTESTDTC Diagnostic trouble codes No unit —
VBCV VBC solenoid valve % 178
VPWR Module supply voltage \Y 201, 2083, 205
VSS Vehicle speed km/h 184
WARM Sw Exhaust heating switch Off/On —
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ON-BOARD DIAGNOSTIC [WL-C, WE-C]

SIMULATION TEST [WL-C, WE-C]

The simulation items are shown below.

¢

-—..Simulation item table

dcf010200000t18

: Applicable
—: Not applicable

01-02B-16

. . . Test condition .
Item Applicable component Unit/condition KOEO KOER PCM terminal

ACCS Air conditioning compressor cycling switch Off/On — 128
EGRV2 EGR solenoid valve (vent) Off/On — 177
GP_LMP Glow indicator light Off/On —_ 233
GPC Glow plug relay Off/On — 182
IASV Intake shutter solenoid valve (half) Off/On — 152
IASV2 Intake shutter solenoid valve (full) Off/On — 155
INJ_1 Fuel injector No.1 Off — 125, 174
INJ_2 Fuel injector No.2 Off — 102, 149
INJ_3 Fuel injector No.3 Off — 101, 173
INJ_4 Fuel injector No.4 Off — 126, 150
SEGRP EGR valve position sensor % — 116
VBCV VBC solenoid valve % — 178
WARM_SOL Exhaust shutter solenoid valve Off/On — —




ON-BOARD DIAGNOSTIC [WL-C, WE-C]

KOEO/KOER SELF-TEST[WL-C, WE-C]

id0102c4100400

: Applicable
—: Not applicable
DTC Condition KOEO KOER
P0016 CKP-CMP correlation — '
P0045 Variable boost control (VBC) solenoid valve control circuit open
PO046 Variable _boost control (VBC) solenoid vaive circuit range/performance
malfunction
P0047 Variable boost control (VBC) solenoid valve control circuit low input
P0048 Variable boost control (VBC) solenoid valve control circuit high input
P0088 Fuel pressure system too high —_ —
P0O093 Fuel system leak detection — —
P0097 Intake air temperature (IAT) sensor No.2 circuit low input
P0O0S8 Intake air temperature (IAT) sensor No.2 circuit high input
PO101 Mass airflow (MAF) sensor range/performance malfunction —_ —
PO102 Mass airflow (MAF) sensor circuit low input —
P0O103 Mass airflow (MAF) sensor circuit high input —
PO106 Boost sensor range/performance malfunction — —
P0O107 Boost sensor circuit low input
PO108 Boost sensor circuit high input
PO111 Intake air temperature (IAT) sensor No.1 range/performance malfunction — —
PO112 Intake air temperature (IAT) sensor No.1 circuit low input
P0O113 Intake air temperature (JAT) sensor No.1 circuit high input
PO116 Engine coolant temperature (ECT) sensor range/performance malfunction o —
P0O117 Engine coolant temperature (ECT) sensor circuit low input
PO118 Engine coolant temperature (ECT) sensor circuit high input
pPo122 Accelerator pedal position (APP) sensor No.1 circuit low input
P0123 Accelerator pedal position (APP) sensor No.1 circuit high input
P0182 Fuel temperature sensor circuit low input
P0183 Fuel temperature sensor circuit high input
P0O191 Fuel pressure sensor range/performance malfunction —
P0192 Fuel pressure sensor circuit low input
P0O193 Fuel pressure sensor circuit high input
P0201 Fuel injector No.1 circuit open/short —
P0202 Fuel injector No.2 circuit open/short —
P0203 Fuel injector No.3 circuit open/short —_
P0204 Fuel injector No.4 circuit open/short —_
P0222 Accelerator pedal position (APP) sensor No.2 circuit low input
P0223 Accelerator pedal position (APP) sensor No.2 circuit high input
P0227 Idie switch circuit low input — —
P0228 Idle switch circuit high input — —
P0300 Random misfire detected —
P0301 Cylinder No.1 misfire detection —
P0302 Cylinder No.2 misfire detection —
P0O303 Cylinder No.3 misfire detection —
P0304 Cylinder No.4 misfire detection —_
P0335 Crankshait position (CKP) sensor circuit malfunction —
P0340 Camshaft position (CMP) sensor circuit malfunction —
P0380 Gilow plug relay circuit malfunction —
P0401 EGR flow insufficient detected — —_
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ON-BOARD DIAGNOSTIC [WL-C, WE-C]

DTC Co ndition KOEO KOER
P0402 EGR flow excessive detected — —
P0403 EGR solenoid valve circuit malfunction
P0404 EGR control circuit range/performance —

P0405 EGR valve position sensor circuit low input
P0406 EGR valve position sensor circuit high input
P0489 EGR solenoid valve control circuit low input —
P0490 EGR solenoid valve control circuit high input —
PO500 VS8 circuit malfunction — —
P0562 Battery voltage low input
P0563 Battery voltage high input
P0602 PCM programming error
P0606 PCM malfunction
P0607 PCM performance problem
P0610 PCM vehicle options error
P0627 Fuel metering valve control circuit open —
P0628 Fuel metering valve control circuit low input —
P0629 Fuel metering valve control circuit high input —
P0642 Fuel pressure sensor and boost sensor 5 V circuit low input
P0643 Fuel pressure sensor and boost sensor 5 V circuit high input
P0652 CMP sensor and APP sensor 5 V circuit low input
P0653 CMP sensor and APP sensor 5 V circuit high input
P0660 Intake shutter solenoid valve (half) control circuit open —
P0661 Intake shutter solenoid valve (half) control circuit low input —
P0662 Intake shutter solenoid vaive (half) control circuit high input —
P0663 Intake shutter solenoid valve (full) control circuit open e
P0664 Intake shutter solenoid valve (full) control circuit low input —
P0665 Intake shutter solenoid valve (fulf) control circuit high input —
P0O685 Main relay control circuit open — e
P0698 EGR valve position sensor 5 V circuit low input
P0699 EGR valve position sensor 5 V circuit high input
P1196 Key off voltage high input — —
P1259 IMMOBILIZER to PCM signal error .
P1260 Theft detected Vehicle immobilizer —
P13 Glow plug control circuit low input —
P1392 Glow plug control circuit high input —
P1528 Exhaust shutter solenoid valve circuit problem —
P1602 Immobilizer/PCM communication error —
P1603 ID Number Unregistered —
P1604 Code word unregistered —
P1621 Immobilizer code word does not match e
P1622 Immobilizer ID does not match —
P1623 Immobilizer code word/ID number write failure —
P1624 Anti-theft system —
P1675 Injection quantity adjustment value writing error —
P1676 Injection quantity adjustment value checksum error —
P2008 Variable swirl control (VSC) solenoid valve control circuit open —
P2009 Variable swirl control (VSC) solenoid valve circuit low input —
P2010 Variable swirl control (VSC) solenoid valve circuit high input —
P2135 Accelerator pedal position (APP) sensor No.1/No.2 voltage correlation problem

Accelerator pedal position (APP) sensor No.1/idle switch voltage correlation
P2136 problem "
P2143 EGR control solenoid valve control circuit open —_
P2144 EGR control solenoid valve control circuit low input
p2145 EGR control solenoid valve control circuit high input
P2146 Fuel injector No.1 and No.4 power supply circuit malfunction —
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ON-BOARD DIAGNOSTIC [WL-C, WE-C]

DTC Condition KOEO KOER
P2147 Fuel injector No.1 and No.4 power supply circuit low input —
P2148 Fuel injector No.1 and No.4 power supply circuit high input —_
P2149 Fuel injector No.2 and No.3 power supply circuit malfunction —
P2150 Fuel injector No.2 and No.3 power supply circuit low input —
P2151 Fuel injector No.2 and No.3 power supply circuit high input —
P2227 BARO sensor circuit range/performance malfunction — —
pP2228 BARO sensor circuit low input
P2229 BARO sensor circuit high input
P2263 Air charging pressure performance malfunction —_— —
P2530 PCM (engine switch circuit) malunction —
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CYLINDER HEAD COVER CONSTRUCTION [WL-C, WE-C]

s The cylinder head cover is made of aluminum alloy.
¢ The cylinder head cover is made of aluminum alloy with a baffle plate on its lower side for blow-by gas
separation.

dcf011010220t02
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MECHANICAL [WL-C, WE-C]

CYLINDER HEAD CONSTRUCTION [WL-C, WE-C]

» A lightweight aluminum alloy cylinder head with good thermal conductivity has been adopted.

» A plastic region bolt has been adopted as a cylinder head bolt providing constant high axial force (tightening
force).

» Due to the adoption of 4 valves, the opening area has been increased and the charging efficiency improved.

e The smooth curved intake port reduces intake resistance.

dcf011010100t02
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CYLINDER HEAD GASKET CONSTRUCTION [WL-C, WE-C]

¢ A steel-laminated gasket has been adopted for the cylinder head gasket.

dcf011010271t02

CYLINDER BLOCK CONSTRUCTION [WL-C, WE-C] 1010300102

¢ A special cast iron liner-less type cylinder block has been adopted to provide a thin-walled cylinder block. In
addition, a curve-shaped, deep-skirt cylinder block has been adopted to heighten the cylinder block rigidity.

¢ The engine coolant passage has been equipped by cross-drilling in the bore, improving the cooling
performance and reducing oil consumption.

SECTION A—A
CROSS DRILL HOLE

\/

DGB110BTB002
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MECHANICAL [WL-C, WE-C]

CRANKSHAFT, MAIN BEARING CONSTRUCTION [WL.-C, WE-C]

Structure
¢ A five axle-hole, 8 counter weight steel crankshaft has been adopted.

dcf011011301t02

e An oil line for supplying oil to each journal is provided in the crankshaft. Crank pins and fillets on both sides of

the journal are rolled to bear heavy loads.

¢ Upper and lower main bearings are made of aluminum alloy and thrust bearings are used at the No.3 journal.

The upper main bearing has oil grooves and oil holes.

UPPER MAIN BEARING
UPPER THRUST BEARING

CRANKSHFT

MAIN BEARING CAP

FILLET ROLL AREA

OIL PASSAGE

DBG110BTB004
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MECHANICAL [WL-C, WE-C]

CRANKSHAFT PULLEY CONSTRUCTION [WL-C, WE-C]

Structure
¢ A torsional damper pulley is used for the crankshaft pulley to reduce {orsional vibration noise.
o The pulley installation area has a pulley cover for reduction of engine noise.

dcf011011371t02
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PISTON CONSTRUCTION [WL-C, WE-C]

Structure

¢ |n accordance with the adoption of the common rail injection system, the piston head shape (combustion
chamber) has been changed.

¢ A reduction in friction has been achieved by the coating of the skirt area together with a compression rating
setting of 18.0.

¢ To realize high combustion efficiency, the diffusion area of the hotspot at combustion has been expanded by
the change in the shape of the combustion chamber and the spray pattern of fuel injectors. Exhaust emission
and combustion noise have been reduced through smooth and uniform combustion.

dcf011011010t02

COMBUSTION CHAMBER

gj: 3 y COATING / ’
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MECHANICAL [WL-C, WE-C]

CONNECTING ROD, CONNECTING ROD BEARING CONSTRUCTION [WL-C, WE-C]

Structure

Connecting rods are made of forget manganese steel.

Dowel pins are used to position the rod cap to the connecting rod.
Connecting rod caps are secured with plastic region bolts.

The connecting rod bearing is mode of aluminum alloy.

dcf011011211t02

BUSH

CONNECTING ROD
D S CONNECTING ROD UPPER BEARING

&

CONNECTING ROD LOWER BEARING

DOWEL PIN

CONNECTING ROD CAP

CONNECTING ROD CAP BOLT

DBG110BTB804

DRIVE BELT CONSTRUCTION [WL-C, WE-C]

Structure
e A V-belt has been adopted which consists of three belts including generator and water pump operation belts
(two belts), and an A/C compressor operation belt. '

dcf011015800t01

GENERATOR
PULLEY
DRAIVE BELT

(V-BELT)

IDLER

WATER PUMP
PULLEY A/C COMPRESSOR

PULLEY

CRANKSHAFT
PULLEY

DGB110BTB003
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MECHANICAL [WL-C, WE-C]

VALVE MECHANISM STRUCTURAL VIEW [WL-C, WE-C]

dcf011012111t01

CAMSHAFT

ROCKER ARM
CAMSHAFT PULLEY

TIMING BELT

ol
Yy

AUTO TENSIONER g T % BALANCE SHAFT
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TIMING GEAR CONSTRUCTION [WL-C, WE-C]

dcf011012111102

Supply Pump Gear
e The gears are helical. Supply pump gear is combined with a scissors gear.

* The scissors gear, through the force of the scissors gear spring, prevents the teeth of the supply pump gear
from moving back and forth (backlash) between the teeth of the No.2 idler gear, with which the supply pump

gear is meshed, and thus reduces gear noise. ,

o When removing the supply pump gear, fix the scissors gear to the supply pump gear using a lock bolt (M6 x
1.0, length under the bolt head is approximately 10 mm {0.63 in} to prevent the scissors gear from rotating

under the spring force. -
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MECHANICAL [WL-C, WE-C]

SUPPLY PUMP GEAR NO.2 IDLER GEAR

LOCK BOLT
SCISSORS GEAR (DOTTED LINE)

SCISSORS GEAR

BALL BEARING

SCISSORS GEAR SPRING

SUPPLY PUMP GEAR

SUPPLY PUMP
GEAR

NO.3 IDLE GEAR

FRICTION GEAR  HELICAL GEAR

FRICTION GEAR

P/S OIL PUMP GEAR

RH BALANCE SHAFT GEAR
GHG BALANCE SHAFT

TIMING GEAR

DBG110BTB806
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MECHANICAL [WL-C, WE-C]
CAMSHAFT CONSTRUCTION [WL-C, WE-C]

dcf011012111t03
o The camshaft is made of cast iron alloy.
¢ A hollow type camshaft with five bearings has been adopted. In addition, the hollow area is provided as the oil
passage.

o The camshaft No. 1 journal has a hexagonal shaped surface around the rear of the shaft to prevent rotation
during servicing.

e Thrust force is received at the front of the No. 1 journal.

HOLLOW (OIL PASSAGE)

THRUST FORCE RECEIVING AREA
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l HEXAGONAL SHAPED SURFACE

HOLLOW (OIL PASSAGE)

DBG110BTBRO1

AUTO TENSIONER CONSTRUCTION [WL-C, WE-C]

) dcf011012111t04
» A hydraulic timing belt auto tensioner has been adopted for timing belt adjustment so that the timing belt
tension is maintained constantly.

PLUNGER SPRING

DBG110BTBRR2
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MECHANICAL [WL-C, WE-C]

VALVE, ROCKER ARM CONSTRUCTION [WL-C, WE-C]

e The valves are operated by rocker arms.
e Valve clearance is adjusted by the adjust screw and nut of the rocker arm.

def011012111t05

CAMSHAFT

ADJUST SCREW ADJUST SCREW
ROCKER ARM

| O | | O |1

VALVE STEM

DBG110BTB807

ENGINE MOUNT STRUCTURAL VIEW [WL-C, WE-C]

dcf011039000t02

DBG110BTB809
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LUBRICATION [WL-C, WE-C]
01-11B LUBRICATION [WL-C, WE-C]

LUBRICATION SYSTEM OUTLINE OIL COOLER, OIL FILTER BODY
[WL-C,WE-C].........civivnenen 01-11B-1 CONSTRUCTION [WL-C, WE-C]...... 01-11B-4
LUBRICATION SYSTEM STRUCTURAL OIL PAN CONSTRUCTION
VIEW [WL-C, WE-C]. . ........vunn. 01-11B-2 [WL-C,WE-C].............. ee-i...01-11B-4
LUBRICATION SYSTEM ' OIL STRAINER CONSTRUCTION
" FLOW DIAGRAM [WL-C, WE-C] ..... 01-11B-3 [WL-C,WE-C]......convurnennans ~.01-11B-5
OIL FILTER CONSTRUCTION OIL PUMP CONSTRUCTION
[WL-C,WE-C].....coevivnrnnnnnns 01-11B-3 [WL-C,WE-C] ......cvvrmnniaannn. 01-11B-5
OIL JET VALVE CONSTRUCTION/
OPERATION [WL-C, WE-C].......... 01-11B-6

LUBRICATION SYSTEM OUTLINE [WL-C, WE-C]

Features

dcf011100000t04

Gear type oil pump adopted
QOil jet valves adopted
Water-cooled type oil cooler adopted

Reduced weight Plastic oil strainer adopted
Reduced engine noise » Qil pan baffle plate adopted

Improved lubricity

01-11B-1



LUBRICATION [WL-C, WE-C]

LUBRICATION SYSTEM STRUCTURAL VIEW [WL-C, WE-C]

dcf011100000t05

O-RING

— OIL JET VALVE

e @

OlL. PRESSURE SWITCH

OIL COOLER

GASKET

01-11B-2

/ ] °/
OIL PUMP | 1
4/ ORNa
GASKET | OIL COOLER AND OIL OIL FILTER

FILTER BODY

) OIL OUTLET PIPE COMPOMENT
|

OIL STRAINER /%@ . OIL PAN
b
OIL PAN DRAIN PLUG
GASKET
DCG111ZTB008



LUBRICATION [WL-C, WE-C]

LUBRICATION SYSTEM FLOW DIAGRAM [WL-C, WE-C]

dcf011100000t06

CAMSHAFT, ROCKER ARM

F'y
OIL PRESSURE SWITCH D4 ORIFICE VACUUM PUMP
3 M
OIL FILTER BODY o] BALANGE SHAFT 4h
/1 N
T » MAIN BEARING —
OIL L 3 ANh_50L1L
CRANKSHAFT PISTON I
H 4
v TIMING GEAR
: CONNEGTING
OlL X : ROD BEARING OIL JET VALVE
FITER 4 ~+— OIL PUMP 4
: 7 N
—— OIL PASSAGE : 5
______ % OIL RELIEF PASSAGE v q v v OIL PAN YVVYVY VY
—-—% OIL BYPASS PASSAGE -
OIL STRAINER
DCG111ZTB006
OIL FILTER CONSTRUCTION [WL-C, WE-C]
dcf011114300t02
e A full-flow paper element type oil filter has been adopted.
e The oil filter is installed on the oil filter body. (Left surface (vehicle left) of the cylinder block)
HEIGHT
I
OUTER |
DIAMETER | —s
i 050
DCG111ZTB0O1
Oil filter specification : :
ltem Specification (mm {in})
Outer diameter 73.7 {2.90}
Height 100 {3.94}
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LUBRICATION [WL-C, WE-C]

OIL COOLER, OIL FILTER BODY CONSTRUCTION [WL-C, WE-C]

¢ A water-cooled, 5-layered type oil cooler has been adopted to reduce engine oil degradation.
» The oil cooler, oil cooler bypass valve, and oil pressure control valve are built into the oil filter body.

dcf011114700t02

OIL PRESSURE CONTROL
VALVE COMPONENT

@
OIL COOLER OIL FILTER BODY yo

BYPASS VALVE
COMPONENT

DCG111ZT8007

Oil filter body specification

ltem Specification (kPa {kgf/cm?, psi})

[oil temperature: 120 °C {248 °F}]
Oil cooler bypass valve opening pressure 164—200
Oil pressure control valve opening pressure 400—480

OIL PAN CONSTRUCTION [WL-C, WE-C]

¢ A steel oil pan has been adopted.

s A silicon sealant with excellent sealing qualities has been adopted. Also, sealing slots have been adopted on
the oil pan attachment side to improve sealing performance.

o An oil baffle plate has been installed inside the oil pan to bifurcate the oil pan bottom. Due to this, the vibrations
at the oil surface and in the oil pan have been reduced for improved engine noise suppression.

dcf011110040t02

EXTERNAL VIEW

OIL PAN
BAFFLE PLATE

DCG111ZTB010
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LUBRICATION [WL-C, WE-C]

OIL STRAINER CONSTRUCTION [WL-C, WE-C] I

o A plastic oil strainer with a resin filter in the middle of the strainer has been adopted for weight reduction.

EXTERNAL VIEW A-A SECTIONAL VIEW

OIL PUMP ATTACHMENT
SIDE /
|

RESIN FILTER

OIL STRAINER

OIL SUPPLY INLET RESIN FILTER
DCG111ZTB002
OIL PUMP CONSTRUCTION [WL-C, WE-C]
dcfO11114100t02

» A gear type oil pump with superior heat resistance and noise reduction has been adopted, ensuring stable i
discharge performance. |
¢ The oil pump consists of the oil pump body, oil pump drive gear, driving gear, driven gear, relief valve, and oil
pump cover. ' ’
¢ The oil pump is driven by the crankshaft through the timing gear and oil pump drive gear.
¢ The relief valve is built into the oil pump body.

OIL PUMP DRIVE GEAR
DRIVING GEAR

OIL PUMP BODY

RELIEF VALVE @

COMPONENT

DCG111ZTB005

Oil pump specification

Item

Engine speed [rpm]

Specification (kPa {kgf/lcm?, psi})

Qil discharge pressure (reference value)
[after warm up]

At idling

100—330 {1.02—3.36, 14.5—47.7}

2,500

410—570 {4.19—5.81, 59.6—82.6}

Relief valve opening pressure (reference value)

580—700 {5.9—7.1, 84.1—101.5}

01-11B-5



LUBRICATION [WL-C, WE-C]

OIL JET VALVE CONSTRUCTION/OPERATION [WL-C, WE-C]

Construction
» The oil jet valves are installed in the cylinder block. The oil jet valve nozzles are installed pointed toward the
back surface of each piston.
e The oil jet valves are designed to maintain optimum oil pressure in the engine by controlling the oil injection
according to the oil pressure applied to the check ball in the oil jet valves.

° o . CYLINDER BLOCK
r \_,7 é MAIN GALLERY

TO BACK SURFACE
OF PISTON

dcf011110730t02

ENGINE OIL

T I°T1
fo]

1<

N
AN
I

CYLINDER BLOCK

19|

o NOZZLE OIL JET VALVE

DCG111ZTB003

Operation
» Qil pressure applied to the check-ball in the oil jet valve opens and closes the oil passage-way to the nozzle
and controls oil injection starting and stopping.
¢ Qil pressure greater than the specified value applied o the check-ball in the oil jet valve opens the oil passage
to the spring-pressed nozzle, starting injection. Conversely, oil pressure less than the specified value applied to
the check-ball biocks the oil passage by spring force, stopping injection.

SECTIONAL VIEW

OIL PASSAGE e

CHECK BALL ———

SPRING — \ |3 —

OIL PASSAGE =~

(TO NOZZLE) i | ]

DCG111ZTB004
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COOLING SYSTEM [WL-C, WE-C]
01-12B COOLING SYSTEM [WL-C, WE-C]

COOLING SYSTEM OUTLINE RADIATOR, COOLING SYSTEM CAP
[WL-C,WE-C].................... 01-12B-1 CONSTRUCTION [WL-C, WE-C]...... 01-12B-2
COOLING SYSTEM STRUCTURAL THERMOSTAT CONSTRUCTION/
VIEW [WL-C,WE-C]........0cuuunn 01-12B-1 OPERATION [WL-C, WE-C].......... 01-12B~3
COOLING SYSTEM WATER PUMP CONSTRUCTION/
FLOW DIAGRAM [WL-C, WE-C] ..... 01-12B-2 OPERATION [WL-C, WE-C].......... 01-12B-3
COOLING FAN CONSTRUCTION
[WL-C,WE-C].......coivereeninnn 01-12B-4

COOLING SYSTEM OUTLINE [WL-C, WE-C]

Features

dcf011200000t04

Reduced weight
Miniaturization
Reduced noise
Improved serviceability

Down flow type radiator with aluminum core and plastic tank adopted
Built-in type water pump adopted

Thermo-modulation type cooling fan adopted

Longer-life new engine coolant (type FL22) adopted

COOLING SYSTEM STRUCTURAL VIEW [WL-C, WE-C]

dcf011200000t05

RADIATOR COWLING WATER PUMP
PULLEY

COOLING P

20
SYSTEM CAP 2N\

GASKET
WATER PUMP
1) bg
COOLING FAN

COOLANT
RESERVE TANK

RADIATOR

DCG112ZTB005
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COOLING SYSTEM [WL-C, WE-C]

COOLING SYSTEM FLOW DIAGRAM [WL-C, WE-C]

dcf011200000t06

EGR |, l \ |
COOLER CYLINDER HEAD
COOLANT
RESERVE _
TANK |
1 - . TURBOCHARGER
h 4 v 1
|+ THERMOSTAT CYLINDER BLOCK
RADIATOR | —hp | -
v
WATER PUMP |
OIL COOLER
¥ J
—> COOLANT
FLOW .
DIRECTION —
* IF EQUIPPED

arnffn00000142

RADIATOR, COOLING SYSTEM CAP CONSTRUCTION [WL-C, WE-C]

A corrugated fin type radiator has been adopted.
The radiator tanks are made of plastic and the
core is made of aluminum for weight reduction.
The down-flow direction of water inside the
radiator causes air to bleed from the cooling COOLING SYSTEM CAP
system easier. TANK

i

Four mounting rubbers are utilized to decrease . M @J
vibration. : ) —

A low-pressure type cap has been adopted for the
cooling system. It is installed on the radiator.

def011215200t02

TANK CORE

DCG112ZTB001
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COOLING SYSTEM [WL-C, WE-C]

THERMOSTAT CONSTRUCTION/OPERATION [WL-C, WE-C]

Construction
¢ A wax-type thermostat with a jiggle-pin has been adopted.
e The thermostat body is made of stainless steel with excellent corrosion resistance.

dcf01121517 1102

Operation

¢ When the engine coolant temperature reaches —
80—84 °C {176—183 °F}, the valve starts
opening to allow engine coolant to flow from the i
radiator stabilizing the engine coolant p
temperature. When the engine coolant .qdhm
temperature decreases to approx. 77 °C {171 °F}, LOWER RADIATOR ENGINE
the valve closes to stop the engine coolant flow HOSE SIDE m— SIDE
from the radiator. -G:WJI

sy ENGINE COOLANT W
FLOW DIRECTION

DCG1122TB002

WATER PUMP CONSTRUCTION/OPERATION [WL-C, WE-C]

Construction
¢ The aluminum alloy water pump with the impeller built into the cylinder block has been adopted for size
reduction.
¢ A highly reliable integrated water seal has been adopted.
¢ The water pump is not serviceable and must be replaced as a single unit if it has a malfunction.

dcf011215010t02

EXTERNAL VIEW SEC.A-A

WATER SEAL

IMPELLER

DCG112ZTB003

Operation
o The water pump is driven by the drive belt.

01-12B-3




COOLING SYSTEM [WL-C, WE-C]

COOLING FAN CONSTRUCTION [WL-C, WE-C]

¢ A thermo-modulation type cooling fan has been adopted which operates the cooling fan only when necessary.
Due to this, the following effects have been obtained.

— Reduced noise

— Improved heating performance
— Rapid engine warming-up

» The cooling fan consists of the fan blades and fan drive.

dcf011215140t02

"~ » Noise (wind noise) which occurs during fan operation has been reduced due to the nonuniform positioning of

the fan blades.

¢ The fan blades are made of plastic for weight reduction.

o The cooling fan is driven by the drive belt.

FAN BLADE

FAN DRIVE

Cooling fan specification

DCG112ZTB004

Item Specification
Type Thermo-modulation type
Number of blades 9
Outer diameter (mm {in}) 450 {17.7}

01-12B-4



INTAKE-AIR SYSTEM [WL-C, WE-C]

01-13B INTAKE-AIR SYSTEM [WL-C, WE-C]

INTAKE AIR SYSTEM OUTLINE

[WL-C, WE-C] . evvsrnrnrnrnnnnnn. 01-13B—1
INTAKE AIR SYSTEM STRUCTURAL
VIEW [WL-C, WE-C]. .+ v v vvnrnenns 01-13B-2

INTAKE AIR SYSTEM HOSE
ROUTING DIAGRAM

[WL-C, WE-Cl. .. svseneenrnnnnnnn 01-13B-2
INTAKE AIR SYSTEM DIAGRAM

[WL-C,WE-C] .. severnennnannnnnn 01-13B-3
AIR CLEANER CONSTRUCTION

[WL-C, WE-C]..uvueernrrnennnn. 01-13B-3

VARIABLE BOOST CONTROL (VBC)
SOLENOID VALVE FUNCTION
[WL-C,WE-C]......cvcvirnrncnnns 01-13B-3
VARIABLE BOOST CONTROL (VBC)
SOLENOID VALVE CONSTRUCTION

[WL-C, WE-Cl. v+ e evvnnraennnnn. 01-13B-3
AIR CHARGING SYSTEM OUTLINE

[WL-C, WE-C] - v vevevnrnnnrnnens 01-13B-4
AIR CHARGING SYSTEM DIAGRAM

[WL-C, WE-C] - vveenennnanrnnnn. 01-13B-4
AIR CHARGING SYSTEM OPERATION

[WL-C,WE-C].\vverreernrnrnnnnn 01-13B-4
TURBOCHARGER FUNCTION

[WL-C, WE-Cl. s v vvevvvennnennnnn. 01-13B-5

TURBOCHARGER CONSTRUCTION/

OPERATION [WL-C, WE-C]. ......... 01-13B-5
CHARGE AIR COOLER

CONSTRUCTION [WL-C, WE-C]. ... .. 01-13B-6
ACCELERATOR PEDAL COMPONENT

CONSTRUCTION [WL-C, WE-C]. ... ... 01-13B-6
GLOW SYSTEM OUTLINE

[WE-C, WE-Cl- e v e eveeeeemaeenenn. 01-13B—6
GLOW SYSTEM CONSTRUCTION

[WL-C, WE-C] «evevveernenarennnn. 01-13B—6
GLOW SYSTEM OPERATION

[WL-C, WE-C] v evaernnnneennnn. 01-13B-6
GLOW PLUG FUNCTION

[WL-C, WE-Cl. s e v eeeeareaeennnn. 01-13B-6
GLOW PLUG CONSTRUCTION

[WL-C, WE-C] + v vveeernarnnnnn. 01-13B-7
GLOW PLUG RELAY OPERATION

[WL-C, WE-C] e neeurenrnnnnnnnnn 01-13B-7
VACUUM CHAMBER FUNCTION

[WL-C, WE-C] -+ v e eeemeemeannnnn. 01-13B—7
VACUUM CHECK VALVE FUNCTION

[WL-C, WE-Cl. e v everenrnnrennnn. 01-13B-7
VACUUM CHECK VALVE

CONSTRUCTION [WL-C, WE-C]. . .... 01-13B-8

INTAKE AIR SYSTEM OUTLINE [WL-C, WE-C]

Features

dcf011300000t05

| Power efficiency, performance, and fuel economy

| » A variable geometry turbocharger has been adopted

Specification

ltem WL-C, WE-C
Turbocharger type Variable geometry turbocharger
Air cleaner element Dry type
Gilow plug type Stainless type

01-13B-1



INTAKE-AIR SYSTEM [WL-C, WE-C]

INTAKE AIR SYSTEM STRUCTURAL VIEW [WL-C, WE-C]

dcf011300000t06

ACCELERATOR PEDAL COMPONENT VACUMM CHECK VALVE
' VBC SOLENOID VALVE

TURBOCHARGER

GLOW PLUG CORD

CHARGE AIR COOLER

GLOW PLUG RELAY

INTAKE MANIFOLD

DBG113BTB805

INTAKE AIR SYSTEM HOSE ROUTING DIAGRAM [WL-C, WE-C]

dcf011300000t07

VACUUM CHECK VALVE

LT
AIR FILTER VBC SOLENOID VALVE

EGR SOLENOID VALVE

EGR VALVE

INTAKE SHUTTER
SOLENOID VALVE
(HALF)

INTAKE SHUTTER
SOLENOID VALVE

- ‘;
(FULL) >
EGR CONTROL 3 INTAKE SHUTTER VALVE
SOLENOID VALVE ‘

VACUUM PUMP

DBG113BWB305
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INTAKE-AIR SYSTEM [WL-C, WE-C]

INTAKE AIR SYSTEM DIAGRAM [WL-C, WE-C]

dcf011300000t08

CHARGE AIR COOLER VACUUM CHECK VALVE
VACUUM CHAMBER

- VBC SOLENOID VALVE

AR
|cLeaneR
INTAKE MANIFOLD
— 3 ‘\/

L8m TURBOCHARGER
' :

R E TP ' '

' : Q JI[Low pLuc

=
B =& F

— ¥ :TOPCM

DGB113BTB001

AIR CLEANER CONSTRUCTION [WL-C, WE-C]

e Consists of the air cleaner case, air cleaner element, and fresh-air duct.
¢ A dry type air cleaner element has been adopted.

dcf011313300t02

DGB113BTB002

VARIABLE BOOST CONTROL (VBC) SOLENOID VALVE FUNCTION [WL-C, WE-C]

o Switches the vacuum passage between the vacuum chamber and the guide blade actuator.
¢ Vacuum is applied to the guide blade actuator using the VBC solenoid valve.
e As a result, the variable guide vanes of the turbocharger are adjusted based on the signals from the PCM.

dcf011318748t01

VARIABLE BOOST CONTROL (VBC) SOLENOID VALVE CONSTRUCTION [WL-C, WE-C]

Construction
¢ Consists of the solenoid coil, spring, and plunger.

dcf011318748t02

PORT A (VACUUM CHAMBER)

DBG113BTB311
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INTAKE-AIR SYSTEM [WL-C, WE-C]

AIR CHARGING SYSTEM OUTLINE [WL-C, WE-C]

dcf011313700t04
» A variable boost (variable geometry) type turbocharger has been adopted. By changing the opening angle of
the guide blades and changing the exhaust pressure that acts on the turbine impellers, the optimum boost
pressure according and fuel consumption have been improved in every driving range.

AIR CHARGING SYSTEM DIAGRAM [WL-C, WE-C]

dcf011313700t05

VACUUM CHECK VALVE
VACUUM CHAMBER

VBC SOLENOID VALVE

=

GUIDE BLADE ACTUATOR

ull

=B -

VACUUM PUMP

— sk:TOPCM =

DBG113BTB702

AIR CHARGING SYSTEM OPERATION [WL-C, WE-C]

dcf011313700t06

e When the VBC solenoid valve is operated according to the duty signal from the PCM, the vacuum passage is
opened and vacuum is applied to the guide blade actuator of the turbocharger. Due to this, the rod of the guide
blade actuator is pulled and the opening angle of the guide blades changes.

.o When the duty signal is on for a long time, the vacuum that acts on the guide blade actuator is reduced and the
guide blades move in the closing direction.

* When the duty signal is off for a long time, the vacuum that acts on the guide blade actuator is reduced and the
guide blades move in the opening direction.

» When the guide blades are moved in the closing direction, the passages that lead the exhaust gas to the
turbine impellers become narrow and the flow rate of the exhaust gas increases. Due to this, the exhaust gas
pressure is increased and the boost pressure is also increased. On the other hand, when the guide blades are
moved in the opening direction, the passages that lead the exhaust gas to the turbine impellers become wide.
Due to this, the exhaust gas pressure is reduced and the boost pressure is also reduced.

01-13B-4



INTAKE-AIR SYSTEM [WL-C, WE-C]

GUIDE BLADE CLOSED GUIDE BLADE OPEN
(BOOST PRESSURE IS LOW) (BOOST PRESSURE HIGH)

GUIDE BLADE

TURBINE IMPELLER

DBG113BTB802

TURBOCHARGER FUNCTION [WL-C, WE-C]

e The turbocharger uses the exhaust gas pressure to compress the intake air.

dcf011313700t07

TURBOCHARGER CONSTRUCTION/OPERATION [WL-C, WE-C]

« A variable geometry turbocharger has been adopted.

« The turbocharger consists of mainly a turbine wheel, a compressor wheel, guide blades, and a guide blade
actuator.

¢ When the exhaust gas flows to the turbine wheel, the turbine wheel and the compressor wheel that is on the
same axis as the turbine wheel rotate to compress the intake air.

e The opening angle of the guide blades changes according to the movement of the guide blade actuator rod.

i

dcf011313700t08

[ o]

> INTAKE AIR FLOW
mp EXHAUST GAS FLOW

DBG113BTB396
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INTAKE-AIR SYSTEM [WL-C, WE-C]

CHARGE AIR COOLER CONSTRUCTION [WL-C, WE-C]

¢ An aluminium-alloy intercooler has been adopted.
» Compressed and heated intake air is cooled by the intake air charger to increase air density, enhancing the
charging efficiency.

dcf011313560t02

DGB113BTB003

ACCELERATOR PEDAL COMPONENT CONSTRUCTION [WL-C, WE-C]

e Consists of the accelerator pedal and accelerator
pedal position (APP) sensor.

dcf011341600t02

ACCELERATOR
PEDAL POSITION
(APP) SENSOR

IDLE SWITCH

ACCELERATOR
PEDAL

DGB113BTB004

GLOW SYSTEM OUTLINE [WL-C, WE-C]

* The glow system warms up the combustion chamber at engine start to improve ignitability.

dcf011318601107

GLOW SYSTEM CONSTRUCTION [WL-C, WE-C]

dcf011318601108
e The glow system consists of the glow plug relay, glow plug lead, and glow plug.

GLOW SYSTEM OPERATION [WL-C, WE-C] def011318601t08

¢ When the PCM energizes the glow plug relay, the glow plug activates, the circuit from the battery to the glow
plug is established, and power is supplied to the glow plug via the glow plug lead. Due to this, the glow plug is
heated and the combustion chamber is warmed up. '

BATTERY

GLOW PLUG RELAY

5o
PCM S GOLW PLUG
LEAD __ _ |
Cr—e—e—t_>
77
GLOW PLUG

DGB1138TB005

GLOW PLUG FUNCTION [WL-C, WE-C]

dcf011318601t10
o The glow plug warms up the air inside the combustion chamber by generating heat.

01-13B-6
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INTAKE-AIR SYSTEM [WL-C, WE-C]

GLOW PLUG CONSTRUCTION [WL-C, WE-C]

« Installed to the cylinder head.
¢ A stainless type glow plug has been adopted.

dcf011318601t11

m:m —
M—_\(._._J

HEAT-GENERATING AREA

DBG113BTB804

GLOW PLUG RELAY OPERATION [WL-C, WE-C] sefoT1StG0TH2

o The glow plug relay activates according to the glow control signal from the PCM, and supplies/cuts the power to
the glow plug.

(A—0~o—(®)
(AT —B)
DBG113ATB105
VACUUM CHAMBER FUNCTION [WL-C, WE-C] S
e The vacuum chamber improves vacuum
efficiency by reducing the pulsation generated TO VAGUUM PUMP
when the air is drawn. -
TOEGR ’\TO VBC SOLENOID
SOLENOID VALVE VALVE
VACUUM CHAMBER
DBG113BTB302
VACUUM CHECK VALVE FUNCTION [WL-C, WE-C] so3261001

¢ The one-way check valve prevents vacuum pressure inside the vacuum pump from flowing back to the vacuum
chamber.
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INTAKE-AIR SYSTEM [WL-C, WE-C]

VACUUM CHECK VALVE CONSTRUCTION [WL-C, WE-C]

» Mainly consists of the valve.

01-13B-8
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FUEL SYSTEM [WL-C, WE-C]

'01-14B FUEL SYSTEM [WL-C, WE-C]

FUEL SYSTEM OUTLINE

[WL-C, WE-C] .. veeeeeennnnnnnn. 01-14B—1
FUEL SYSTEM STRUCTURAL VIEW

[WL-C, WE-C] .« s evveenenennnnnnns 01-14B-2
FUEL SYSTEM DIAGRAM

[WL-C, WE-C] ... veeeneeenannnnnn. 01-14B-3

COMMON RAIL INJECTION
SYSTEM FUNCTION

[WL-C,WE-C]....uevsrrnnnnnnnn. 01-14B-4
FUEL TANK CONSTRUCTION

[WL-C,WE-C] . ..uneurenennnnnnnn. 01-14B-4
FUEL FILTER FUNCTION

[WL-C,WE-C] .. .uevrrnrrnannnnn. 01-14B-4
FUEL FILTER CONSTRUCTION/

OPERATION [WL-C, WE-C] ......... 01-14B-5
SUPPLY PUMP FUNCTION ‘

[WL-C,WE-Cl. . evvvveenennnnnnnn. 01-14B-5

SUPPLY PUMP CONSTRUCTION/

OPERATION [WL-C, WE-C]........

FUEL METERING VALVE

FUNCTION [WL-C, WE-C].........
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FUEL SYSTEM OUTLINE [WL-C, WE-C]

Features

dcf011400000t04

[Improved exhaust gas purification |

Common rail injection system adopted

Specification

Item WL-C, WE-C
Supply pump Electronic control
Fuel injector Electromagnetic control

Fuel tank capacity (reference)

(L {US gal, Imp gal})

70 {18, 15}

01-14B-1



FUEL SYSTEM [WL-C, WE-C]

FUEL SYSTEM STRUCTURAL VIEW [WL-C, WE-C]

Engine Room Side

dcf011400000t05

CHECK VALVE
FUEL INJECTOR

COMMON RAIL

FUEL FILTER
SEDIMENTOR SWITCH

FUEL METERING VALVE
SUPPLY PUMP

DBG114BTB302

Fuel Tank Side :
Double cab 4x2 (except Hi-Rider), Stretch cab 4x2 (with rear access system (except Hi-Rider))

FUEL GAUGE SENDER UNIT

FUEL TANK

DBG114BTB330
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FUEL SYSTEM [WL-C, WE-C]

Regular cab 4x4, stretch cab 4x4 (with rear access system), Hi-Rider

DBG114BTB331

dcf011400000t06

FUEL SYSTEM DIAGRAM [WL-C, WE-C]

FUEL PRESSURE LIMITER
FUEL TEMF’EH/—\\TUHE SENSOR

——

teowot N gl

—

SUPPLY gkt
PUMP  METERING
FUEL  VALVE.

FUEL

l FILTER FUEL INJECTOR
PRESSURE
(-, _ SENSOR
SEDIMENTOR FUEL —— %k :TOPCM
SWITCH TANK —— : FUEL FLOW
DBG114BTB301
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FUEL SYSTEM [WL-C, WE-C]

COMMON RAIL INJECTION SYSTEM FUNCTION [WL-C, WE-C] ——

This system stores fuel under high pressure supplied by the supply pump in the common rail, and injects it
through the electromagnetic injectors.

The PCM controls both fuel injection amount and timing by sending a signal to the injector solenoid valve coil.
Since fuel is highly pressurized by the supply pump and stored in the common rail, injection pressure is
constantly assured even at low speed since engine speed and load have no influence on the injection process.
The PCM can precisely control the fuel injection amount and timing due to use of an solenoid valve coil in the
injector that opens and closes the fuel path.

Fuel is injected multiple times, including multiple auxiliary injections previous to the main injection. These
multiple injections help to smooth the fuel combustion process, reducing noise and vibration levels as well as
the amount of NOx in the exhaust.

With the use of 160 MPa {1.632 kgf/cm?, 23,206 psi} ultra-high pressure injectors, engine output is improved
and the amount of smoke and particulate matter in the exhaust is greatly reduced.

<= FUEL PRESSURE LIMITER

~ [ / = ;lFJlFEléSURE
/ | SENSOR

FUEL FILTER

' SUPPLY PUMP
b\\ /
FUEL TANK FUEL INJECTOR
)

PCM

VA

== RETURN FUEL FLOW
wes- MAIN FUEL FLOW

DBG114BTB308

FUEL TANK CONSTRUCTION [WL-C, WE-C]

Capacity is 70 L {18 US gal, 15 Imp gal}.
Two rollover valves are built-in.

dcf011442110t02

FUEL FILTER FUNCTION [WL-C, WE-C]

The filter part removes foreign material or dirt in the fuel.
The priming pump is a pump to discharge (drain) the accumulated water efficiently.

dcf011420420t03
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FUEL SYSTEM [WL-C, WE-C]

FUEL FILTER CONSTRUCTION/OPERATION [WL-C, WE-C]

e The fuel filter consists of the drain plug and the priming pump.

¢ To drain water, loosen the drain plug on the lower side and pump the priming pump on the upper side of the
fuel filter.

¢ The sedimentor switch illuminates the sedimentor warning light to inform the user of the drain timing. The float
rises according to the level of accumulated water. If the water level exceeds the specification, the circuit for the
sedimentor switch is completed.

dcf011420490t04

PRIMING PUMP

FUEL FILTER

N ]

CARTRIDGE ~———|

SEDIMENTOR —1
SWITCH DRAIN PLUG
DBG114BTB307

SUPPLY PUMP FUNCTION [WL-C, WE-C]

dcf011413350t01
e An electrically controlled supply pump with ultra-high discharge pressure and low-drive torque has been
adopted.

e The supply pump intakes the proper fuel amount and pressure feeds the fuel to the common rail.

SUPPLY PUMP CONSTRUCTION/OPERATION [WL-C, WE-C] | 1335002
t

e The supply pump is driven by the timing belt. The feed pump is driven by the supply pump drive shaft.

s The supply pump has three pumping elements with 120° offset (displacement pumps).

s The fuel metering valve is located in the supply duct between the feed pump and the supply pump, and meters

- the quantity of fuel which is to be delivered into the high-pressure chamber in accordance with the current
operating status of the engine.

¢ Any surplus fuel is returned to the fuel tank via the fuel return. -

FUEL RETURN SUPPLY FROM
FUEL FILTER

4 ' FEED PUMP FUEL METERING

VALVE

DBG114BTB502
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FUEL SYSTEM [WL-C, WE-C]

Flow of fuel through fuel pump

PRESSURE RESTRICTION
(ZERO DELIVERY RESTRICTION)

] / " )
HIGH FUEL (

PRESSURE T~ SUPF7Y PUMP

S -, OVERFLOW
VALVE

TO FUEL [
g A
INJECTOR |

-------- NN
L] N/

FEED PUMP

HIGH-PRESSURE
RANGE

£

FUEL FILTER

FUEL METERING VALVE

FUEL TANK

DBG114BTB509

Feed Pump Operation

o The feed pump is designed as a gear pump and delivers the required fuel to the supply pump.
Essential components are two counter-rotating, meshed gear wheels that transport the fuel in the tooth gaps
from the intake side to the pressure side.

The contact line of the gears forms a seal between the intake side and the pressure side and prevents the fuel
from flowing back.

The delivery quantity is approximately proportional to engine speed. For this reason, fuel-quantity control is
required.

For fuel-quantity control purposes, there is an overflow valve incorporated in the supply pump.

DRIVE GEAR

INTAKE SIDE HIGH-PRESSURE

| SIDE

=

ma) : FUEL FLOW \/

DBG114BTB510
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FUEL SYSTEM [WL-C, WE-C]

Overflow Valve Operation

e High-pressure generation (up to 160 MPa {1,632 kgf/cmz, 23,206 psi}) means high thermal load on the
individual components of the supply pump. The mechanical components of the supply pump must also be
lubricated sufficiently to ensure durability.

The overflow valve is designed to ensure optimum lubrication or cooling for all operating conditions.

At lower engine speeds (low feed pump pressure) the control plunger is moved only slightly out of its seat. The
lubrication/cooling requirement is correspondingly low.

A small amount of fuel is released to lubricate/cool the pump via the restriction at the end of the control plunger
The supply pump features automatic venting. Any air in the supply pump is vented through the restriction.
With increasing engine speed (increasing feed pump pressure), the control plunger is moved further against
the compression spring.

Increasing engine speeds require increased cooling of the supply pump. -Above a certain pressure, the supply
pump cooling bypass is opened and the flow rate through the supply pump is increased.

At high engine speeds (high feed pump pressure), the control plunger is moved further against the
compression spring. The supply pump cooling bypass is now fully open (maximum cooling).

Excess fuel is transferred via the return bypass to the intake side of the feed pump.

In this way, the internal pump pressure is limited to a maximum of 600 kPa {6.12 kgf/cm?, 87.0 psi}.

FUEL LOW FueL creasing  |FueL 1 HIGH
PUMP ENGINE PUMP | _~ ENGINE PUMP /////// ENGINE
PRESS- SPEED PRESS- SPEED PRESS- SPEED
URE TIME URE TIME URE TIME

LUBRICATION/ 13

LUBRICATION/ < LUBRICATION/

COOLING/VENT COOLING/VENT COOLING/VENT

ILATION- ILATION- ILATION- RESTRICTION
SUPPLY PUMP SUPPLY PUMP SUPPLY PUMP ]

[

RESTRICTION SUPPLY
PUMP
COOLING
CONTROL SUPPLY BYPASS
PLUNGER PUMP

-
RETURN
BYPASS TO
FEED PUMP

COOLING
BYPASS

TO HIGH-
PRESSURE
CHAMBER

TO HIGH-
PRESSURE
CHAMBER

TO HIGH-
PRESSURE
CHAMBER

DBG114BTB511
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FUEL SYSTEM [WL-C, WE-C]

High Pressure Generation

e The supply pump is driven via the drive shaft.
An eccentric element is fixed to the drive shaft and moves the three plungers up and down according to the
cam lobes of the eccentric element.
Fuel pressure from the feed pump is applied {o the inlet valve. If the feed pump pressure exceeds the internal
pressure of the high-pressure chamber (pump plunger in TDC position), the inlet valve opens.

~ Fuel is now pressed into the high-pressure chamber, which moves the pump plunger downwards (intake
stroke).
If BDC of the pump plunger is exceeded, the inlet valve closes due to the increasing pressure in the
high-pressure chamber. The fuel in the high-pressure chamber can no longer escape.
As soon as the pressure in the high-pressure chamber exceeds the pressure in the common rail, the outlet
valve opens and the fuel is pressed into the common rail via the high-pressure connection (delivery stroke).
The pump plunger delivers fuel until TDC is reached. After this, the pressure drops so that the outlet valve
closes.
As the pressure on the remaining fuel is reduced, the pump plunger moves downward.
If the pressure in the high-pressure chamber falls below the transfer pressure, the inlet valve reopens and the
process starts again.

OUTLET VALVE ﬁ HIGH-PRESSURE TO COMMON RAIL
\

(11}

coo SPRING

INLET VALVE T

Q 9 TAPPET

PLUNGER HIGH-PRESSURE CHAMBER

)
o
0" ,0
00

L2

S9
GO

O DRIVE SHAFT %

maady- FUEL FEED

ECCENTRIC CAM ‘

DBG114BTBR12
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FUEL SYSTEM [WL-C, WE-C]

Zero Delivery Restriction Operation

» The zero-delivery throttle is installed to the supply
pump. The fuel metering unit sends a quantity of
fuel to the plunger even during zero-delivery. To
prevent this, the fuel is returned to the feed pump
inlet via the orifice of the zero-delivery throttle, ZERO DELIVERY ORIFICE
ensuring zero fuel delivery to the plunger. Except
during zero-delivery, essentially no fuel is sent to
the orifice due to the throttle effect, instead it is
sent to the plunger.

ZERO DELIVERY THROTTLE

2
~

DBG114BTBR13

FUEL METERING VALVE FUNCTION [WL-C, WE-C] O350

« By controlling the supply pump intake amount, the fuel metering valve controls the pressure pump feed amount
and the pressure inside the fuel injection pipe.
¢ The intake amount is determined by the fotal opening size of the valve as controlied by the duty value of the
solenoid actuation current.
- » The duty solenoid can adjust the open and close time ratio to control the intake amount by changing the OFF
time during a single cycle. For a normally open type fuel metering valve, making the duty ratio larger increases
the intake amount and, conversely, making the duty value smaller decreases the intake amount.

Duty

ON (CLOSE)

OFF (OPEN)

1 cycle

DBG114BTB514
FUEL METERING VALVE CONSTRUCTION/OPERATION [WL-C, WE-C]
De-energized (open)

¢ The solenoid inner port is opened and fuel is sent
into the high-pressure chamber.

dcf011413350t04

- FUEL FLOW

DBG114BTB506
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FUEL SYSTEM [WL-C, WE-C]

Energized (closed)
e The solenoid inner port is closed. Fuel siphoned
by the feed pump is returned to the fuel tank
through the overflow valve. PORT

= =

DBG114BTB507

COMMON RAIL FUNCTION [WL-C, WE-C]

def011413151t01

¢ Due to constant high-pressure fuel (25—160 MPa {255—1.631 kgf/cm2, 3,626—23,206 psi}) in the rail,
electrically controlled injection is made possible.

COMMON RAIL CONSTRUCTION [WL-C, WE-C] S

e The PCM constanily maintains optimum pressure by monitoring the fuel pressure measurement signal from the
fuel pressure sensor.
e As a consideration to safety, a fuel pressure limiter has been installed to mechanically drain fuel if the pressure

goes above 195 MPa {1.988 kgf/cmz, 28,282 psi}.

CONNECTOR(FUEL INJECTOR SIDE)

FUEL PRESSURE LIMITER

COMMON RAIL FUEL PRESSURE SENSOR

CONNECTOR(SUPPLY PUMP SIDE)

DBG114BTB505

FUEL INJECTOR FUNCTION [WL-C, WE-C]

» A small sized, energy saving, electromagnetically controlled injector has been adopted.

¢ A multiple fuel injection system has been adopted. The fuel injection amount and timing, as well as the division
of the numerous injections are according to a PCM ON/OFF signal that controls the opening and closing of the
electromagnetic valves.

¢ The construction and material of the electromagnetic valve has been modified to save energy and improve
response.

dcf011413250t01

FUEL INJECTOR CONSTRUCTION [WL-C, WE-C] oot 3250002

-e The fuel injector is composed of: a valve control plunger that controls the nozzle, a control chamber with an
inflow/outflow orifice, and an solenoid valve coil that controls the inflow/outflow of fuel to the control chamber
via an on/off function.

¢ The valve control plunger is connected to the nozzle so that the up and down movement of the plunger resulis
in the opening and closing of the nozzie.
* The control chamber contains a single orifice plate {o provide an inflow and outflow path.

01-14B-10



FUEL SYSTEM [WL-C, WE-C]

RETURN FUEL FLOW (TO FUEL TANK)

SOLENOID VALVE COIL

ORIFICE PLATE

VALVE BALL

VALVE CONTROL PLUNGER

/

1 NOZZLE

DBG114BTB500

Fuel Injector Calibration Code

¢ Because the fuel injector corrects the deviation of the fuel injection amount caused by the difference in
mechanical characteristics, if the fuel injector or the PCM is replaced, the injector calibration code {rank
number) programming in the PCM is required.

e This is done by inputting the eight digit fuel injector calibration code (or fuel injector calibration bar code) into
the PCM by means of M-MDS and taking into account the corresponding cylinder.

» It is not necessary to configure the 9th and 10th
digit (A0: WL-C engine, BO: WE-C engine) of the FUEL INJECTOR
fuel injector calibration code as it is the fuel IDENTIFIGATION

injector grade identification code. &%?EVL_C ENGINE)

(BO : WE-C ENGINE)

FUEL INJECTOR
CALIBRATION
CODE

FUEL FUEL INJECTOR
INJECTOR CALIBRATION BAR CODE

DBG114BTBS503
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FUEL SYSTEM [WL-C, WE-C]

FUEL INJECTOR OPERATION [WL-C, WE-C]

¢ The solenoid valve coil controls inflow/outflow of fuel to the control chamber by opening and closing according
to an ON/OFF signal received from the PCM.

De-energized (off)

dcf011413250t03

— When the solenoid valve coll is not energized, the plate is pushed down, closing the control chamber outflow
orifice to valve ball, and causing the pressurized fuel from the fuel injection pipe to fill the control chamber. Due
to this, the nozzle connected to the valve control plunger is closed and injection does not occur.

Energized (on)

— When solenoid valve coil energization begins the valve ball and plate are pulled upwards, opening the control
chamber outflow orifice and fuel outflow occurs. As fuel outflow occurs, the control chamber pressure
decreases, drawing the valve control plunger and the nozzle upward, and injection begins. As energization
continues the nozzle is opened even more, providing maximum injection rate. When energization of the
solenoid valve coil ends, the plate once again moves down and the nozzle is closed instantaneously. Since the
coil can be repeatedly energized any number of times, multiple pilot injection is made possible.

SOLENOID
VALVE COIL

DE-ENERGIZED (OFF)

PLATE ~

VALVE BALL |

OUTFLOW

CONTROL )
CHAMBER

/
VALVE CONTROL
PLUNGER

NOZZLE

ORIFICE
/

[~~_IN-FLOW

ORIFICE

RETURN ]
FUEL FLOW

ENERGIZED (ON)

-»: FYEL FLOW

01-14B-12
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FUEL SYSTEM [WL-C, WE-C]

CHECK VALVE FUNCTION [WL-C, WE-C]

e The one-way check valve prevents fuel from flowing back to the fuel injector.

dcf011413152t01

CHECK VALVE

FROM
TO FUEL
TANK «E:{:@ [ )« FUEL

INJECTOR

FUEL RETURN HOSE

<@ : FUEL FLOW

DBG114BTB111
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EXHAUST SYSTEM [WL-C, WE-C]
01-15B EXHAUST SYSTEM [WL-C, WE-C]

EXHAUST SYSTEM OUTLINE EXHAUST SYSTEM STRUCTURAL
[WL-C,WE-C]........cvivnannnn. 01-15B-1 VIEW [WL-C,WE-C].........c..ut 01-15B-1

EXHAUST SYSTEM OUTLINE [WL-C, WE-C]

Features
» The exhaust system (including the exhaust manifold) has been laid out as straight as possible in order to
achieve smooth flow of exhaust gas and maintain high power output.

dcf011500000t03

EXHAUST SYSTEM STRUCTURAL VIEW [WL-C, WE-C]

dcf011500000t04

MAIN SILENCER

EXHAUST MANIFOLD

JOINT PIPE

OXIDATION CATALYTIC CONVERTER

FRONT PIPE

TURBOCHARGER

DBG115BTB401
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EMISSION SYSTEM [WL-C, WE-C]

01-16B EMISSION SYSTEM [WL-C, WE-C]

EMISSION SYSTEM OUTLINE
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EGR SYSTEM OPERATION

[WL-C,WE-Cl. s seeeeeenennnnnnn 01-16B-5
EGR SORENOID VALVE
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EGR CONTROL SOLENOID VALVE
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EGR CONTROL SOLENOID VALVE
DESCRIPTION [WL-C, WE-C]
EGR COOLER FUNCTION

[WL-C,WE-C]......ovviriennnnns

EGR COOLER DESCRIPTION
[WL-C, WE-C]
INTAKE SHUTTER VALVE

DESCRIPTION [WL-C, WE-C]......
INTAKE SHUTTER SOLENOID VALVE
DESCRIPTION [WL-C, WE-C]......

OXIDATION CATALYTIC
CONVERTER FUNCTION
[WL-C, WE-C]

OXIDATION CATALYTIC CONVERTER
CONSTRUCTION [WL-C, WE-C]....
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ROLLOVER VALVE FUNCTION
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-------------------

EMISSION SYSTEM OUTLINE [WL-C, WE-C]

Feature

dcfG11600000t04

Improved exhaust gas purification

e EGR system adopted
¢ EGR cooler adopted
« Oxidation catalytic converter adopted

Specification

Item

WL-C, WE-C

EGR valve type

Vacuum

Catalytic converter type

Oxidation catalytic converter

01-16B-1



EMISSION SYSTEM [WL-C, WE-C]

EMISSION SYSTEM STRUCTURAL VIEW [WL-C, WE-C]
Engine Room Side

OXIDATION CATALYTIC CONVERTER

dcf011600000t05

EGR COOLER
EGR SOLENOID VALVE
AN
do); e‘&";g;
AR FILTER \v
.‘. \\ "' A
EGR VALVE ?l/ By % ~
PO WY {
8 ? ‘ | ; s \}
\
>
SN D } MV
XY A PRy
{ A \
o ST AL
INTAKE SHUTTER VALVE
EGR CONTROL SOLENOID VALVE /)X S
INTAKE SHUTTER SOLENOID VALVE (HALF) :

INTAKE SHUTTER SOLENOID VALVE (FULL)

Fuel Tank Side

Double cab 4x2 (except Hi-Rider), Stretch cab 4x2 (with rear access system (except Hi-Rider))

DBG116BTB479

ROLLOVER VALVE

DBG116BTB331
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EMISSION SYSTEM [WL-C, WE-C]

Regular cab 4x4, stretch cab 4x4 (with rear access systém), Hi-Rider

ROLLOVER VALVE

DBG116BTB330

EMISSION SYSTEM DIAGRAM [WL-C, WE-C]

dcf011600000t06

EGR VALVE
EGR VALVE POSITION SENSOR

INTAKE SHUTTER VALVE

AIR FILTER
EGR CONTORL SOLENOID VALVE

EGR SOLENOID VALVE

INTAKE SHUTTER SOLENOID ——
VALVE (HALF OPEN)

INTAKE SHUTTER SOLENOID/
VALVE (FULL CLOSE)

=

8

LJ

OXIDATION CATALYTIC
- CONVERTER

— ¥ :TO PCM

DBG116BWB332
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EMISSION SYSTEM [WL-C, WE-C]

EGR SYSTEM OUTLINE [WL-C, WE-C] T

¢ The EGR cooler cools EGR gas and improves the intake-air charging efficiency, reducing black smoke.

» For control of EGR system, refer to CONTROL SYSTEM, EGR CONTROL. (See 01-40B-17 EGR CONTROL
OUTLINE [WL-C, WE-C].) (See 01-40B-17 EGR CONTROL BLOCK DIAGRAM [WL-C, WE-C].) (See 01-40B-
17 EGR CONTROL OPERATION [WL-C, WE-C].)

EGR SYSTEM DIAGRAM [WL-C, WE-C]

dcf011600020t07

EGR VALVE
EGR VALVE POSITION SENSOR

EGR CONTROL SOLENOID VALVE

EGR SOLENOID VALVE

e 3K TO PCM

DGB116BTB723

EGR SYSTEM OPERATION [WL-C, WE-C] dcf011600020108

» To open the EGR valve and increase the EGR amount, increase the EGR solenoid valve conirol duty valve to
increase the vacuum applied to the EGR valve. To close the EGR valve to decrease the EGR amount, increase
the EGR control solenoid valve control duty valve to decrease the vacuum applied to the EGR valve.

* When the PCM energizes the intake shutter solenoid valve during the exhaust gas introduction at low engine
speed, the vacuum passage is opened and vacuum is applied to the intake shutter valve actuator. Due to this,
the intake shutter valve is closed and vacuum is generated downstream of the intake manifold after the intake
shutter valve, realizing easier introduction of the exhaust gas to the combustion chamber.

EGR SYSTEM FUNCTION [WL-C, WE-C] P

e The EGR valve, installed to the intake manifold, recirculates the exhaust gas to the intake manifold.

01-16B-4
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EMISSION SYSTEM [WL-C, WE-C]

EGR SYSTEM OPERATION [WL-C, WE-C]

» Consists of a diaphragm and valves.

» The EGR solenoid valve operates based on the signal from the PCM and changes the valve opening angle to
open the passage leading from the exhaust gas to the intake manifold by inducting the vacuum to the
diaphragm on the upper part of the EGR valve.

dcf011620300t04

FILTER
HOLDER

HOUSING /‘T

DBG116BTB803

EGR SORENOID VALVE FUNCTION [WL.-C, WE-C] S

* EGR solenoid valve open/close the passage which brings vacuum generated in the vacuum pump to the
diaphragm, and control the EGR valve opening.

EGR SORENOID VALVE DESCRIPTION [WL-C, WE-C]

Structure/Operation

¢ Vent side port of solenoid valve is connected to the EGR valve diaphragm through EGR control solenoid valve,
and the vacuum side port of solenoid valve is connected to vacuum pump. -

e Solenoid valve consists of a solenoid coil, spring, plunger and air filter.

» EGR solenoid valve increases the angle of the valve opening by increasing vacuum on EGR valve via the EGR
control signal (duty signal).

¢ EGR solenoid valve decreases the angle of the valve opening by releasing vacuum on EGR valve via the EGR
contro! signal (duty signal).

dcf011618741t06

EGR CONTROL SOLENOID VALVE FUNCTION [WL-C, WE-C] P

¢ EGR valve changes the pressure on the diaphragm of the EGR valve from vacuum to atmospheric pressure.

EGR CONTROL SOLENOID VALVE DESCRIPTION [WL-C, WE-C]

Structure/Operation
e EGR control solenoid valve consists of coil, spring, and plunger.
¢ When EGR valve is not energized, the passage between the diaphragm and atmospheric air side is open.
¢ When specified conditions are satisfied, the solenoid coils become energized and electromagnetic, and then
pull the plunger. At this time, the passage between the diaphragm and atmospheric air side is closed and the
passage between the diaphragm and vacuum pump side is opened.

dcf011618741108

EGR COOLER FUNCTION [WL-C, WE-C]

e EGR cooler cools recircurated exhaust gas from the intake manifold.

dcf011600020t09
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EMISSION SYSTEM [WL-C, WE-C]

EGR COOLER DESCRIPTION [WL-C, WE-C]

Structure/Operation
* EGR cooler has an EGR passage and coolant passage.

dcf011600020t10

COOLANT FLOW<,

EGR COOLER

EXHAUST GAS FLOW @

COOLANT PASSAGE
EXHAUST GAS FLOW
EGR PASSAGE

DBG116BTB802

INTAKE SHUTTER VALVE DESCRIPTION [WL-C, WE-C]

Function
* When the exhaust gas recirculation system is operated, the intake shutter valve closes, vacuum is generated in
the intake manifold, and EGR gas is efficiently transported to the combustion chamber. As a result, NOx is
reduced.
¢ When the engine is idling, the iniake shutter valve closes and reduces air intake noise.

dcf011600000t07

Structure/Operation
» When the exhaust gas recirculation system is operated and vacuum is applied to the diaphragm of the intake
shutter valve actuator, internal lever is pulled and the intake shutter valve closes.

INTAKE
SHUTTER
VALVE

INTAKE SHUTTER VALVE ACTUATOR

DBG116BTB801
INTAKE SHUTTER SOLENOID VALVE DESCRIPTION [WL-C, WE-C]
Function

e The intake shutter solenoid valve switches the opening/closing of the passage where the vacuum generated in
the vacuum pump is led to the diaphragm of the intake shutter valve actuator.

dcf011600000t08

Structure
» The intake shutter valve consists mainly of a solenoid coil, and a spring, a plunger.

Operation _
s The vacuum passage between the intake shutter valve actuator and the vacuum pump is opened or closed
depending upon whether the intake shutter solenoid valve is energized or de-energized.

OXIDATION CATALYTIC CONVERTER FUNCTION [WL-C, WE-C] defo1520500104

o Purifies contaminants in the exhaust gas by utilizing a chemical reaction in a three way catalytic converter.
¢ The catalytic converter converts the noxious carbon monoxide and hydrocarbon in the exhaust gas to non-
noxious carbon dioxide and water.

01-16B-6



EMISSION SYSTEM [WL-C, WE-C]

OXIDATION CATALYTIC CONVERTER CONSTRUCTION [WL-C, WE-C]

¢ Consists of a three-way catalytic converter and insulator.
e A catalytic converter utilizing a platinum—palladium—rhodium system has been adopted.

dcf011620500t05

OXIDATION CATALYTIC CONVERTER OPERATION [WL-C, WE-C] 4ef011620500106
1

e Contaminants in the exhaust gas (HC and CO) are purified by oxidization while passing through the catalytic
converter. '
— . Oxidization process
¢ Noxious hydrocarbon (HC) and carbon monoxide (CO) are bonded to oxygen which is converted to
non-noxious carbon dioxide and water.
O, + HC + CO - CO, + H,0

ROLLOVER VALVE FUNCTION [WL-C, WE-C] def0 11642720103
1t

¢ The rollover valve prevents fuel flow into the airflow hose during sudden cornering or vehicle rollover.

ROLLOVER VALVE CONSTRUCTION/OPERATION [WL-C, WE-C]

¢ The rollover valve consists of a float, and spring.
¢ The rollover valve utilizes a combination of float weight, spring force, and buoyancy. When the float is sunk in
the fuel, the float (valve) closes to block the sealing surface of the passage.

dcf011642720t04

FUEL LEVEL

SPRING  VEHICLE LEVEL
(NORMAL VEHICLE POSITION) ROTATED 180° (VEHICLE
ROLLOVER)

~a—— FLLOW OF EVAPORATIVE GAS
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CHARGING SYSTEM [WL-3, WL-C, WE-C]
01-177 CHARGING SYSTEM [WL-3, WL-C, WE-C]

CHARGING SYSTEM OUTLINE CHARGING SYSTEM STRUCTURAL
[WL-3, WL-C,WE-C] .............. 01-17-1 VIEW [WL-3, WL-C, WE-C] .......... 01-17-1
GENERATOR CONSTRUCTION
[WL-3, WL-C,WE-C}............... 01-17-2

CHARGING SYSTEM OUTLINE [WL-3, WL-C, WE-C]

Features

dcf011700000t01

leproved reliability | ¢ Generator with built-in battery sensing type IC regulator adopted —|

CHARGING SYSTEM STRUCTURAL VIEW [WL-3, WL-C, WE-C]

dcf011700000t02

BATTERY

GENERATOR

DCG117ZTB003
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CHARGING SYSTEM [WL-3, WL-C, WE-C]

GENERATOR CONSTRUCTION [WL-3, WL-C, WE-C]

. dcf011718300t01
o A battery sensing type IC regulator is built into the generator which directly detects the voltage charged to the
battery. Battery overcharge during light loads and charge voltage decreases during heavy loads have been
prevenied, improving battery reliability.

REAR BEARING

o
1”@\\
TS

FRONT
BEARING

TERMINAL B
COMPONENT

FRONT COVER

P
REAR COVER
RECTIFIER
PULLEY
REGULATOR COMPONENT
STATOR COIL
DCG117ZTB001
B
_]_ ' GENERATOR
STATOR WARNING LIGHT
colL KXk 3
l f S \
‘% oE
L—_ _t_|BATTERY
7;7'
“’“" %
IC REGULATOR & 1
DCG117ZTB002

» An IC regulator with a malfunction diagnosis function is built into the generator. The generator warning light
illuminates if any of the following malfunctions occurs.
— No power generation
— Overvoltage
— Open circuit
— Terminal B disconnected
— Terminal S disconnected

01-17-2



STARTING SYSTEM [WL-3, WL-C, WE-C]
01-19 STARTING SYSTEM [WL-3, WL-C, WE-C]

STARTING SYSTEM STRUCTURAL
VIEW [WL-3, WL-C, WEC]. ......... 01-19-1

STARTING SYSTEM OUTLINE
[WL-3, WL-C, WE-C] .....euvnnnnn. 01-19-1
STARTER CONSTRUCTION
[WL-3, WL-C, WE-C]. . .« veeurnnnn. 01-19-1
dcf011900000t01

STARTING SYSTEM OUTLINE [WL-3, WL-C, WE-C]

Features
{ Improved startability | » Reduction type starter adopted

dcf011900000t02

STARTING SYSTEM STRUCTURAL VIEW [WL-3, WL-C, WE-C]

DCG119ZTB002

dcf011918400t01

STARTER CONSTRUCTION [WL-3, WL-C, WE-C]

¢ A high torque coaxial reduction type starter has been adopted.
ENGINE SWITCH
M
__—PULLAN COIL

»—o\o—ts <
! MOTOR
<;\747 >

BATTERY

HOLDING COIL

o~
1
1
1
—e
.y
7')7' 777
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CONTROL SYSTEM [WL-C, WE-C]

01-40B CONTROL SYSTEM [WL-C, WE-C]

ENGINE CONTROL SYSTEM
OUTLINE [WL-C, WE-C]............ 01-40B-2
ENGINE CONTROL SYSTEM
STRUCTURAL VIEW [WL-C, WE-C] .. 01-40B-3
ENGINE CONTROL SYSTEM
- DIAGRAM [WL-C, WE-C]........... 01-40B-4
ENGINE CONTROL SYSTEM

WIRING DIAGRAM [WL-C, WE-C]. ... 01-40B-5
ENGINE CONTROL SYSTEM

BLOCK DIAGRAM [WL-C, WE-C] . ... 01-40B-9
ENGINE CONTROL SYSTEM

RELATION CHART [WL-C, WE-C]. ... 01-40B-10
IDLE SPEED CONTROL OUTLINE

[WL-C, WE-Cl. e s vvvevenennnenens 01-40B-10
IDLE SPEED CONTROL BLOCK

DIAGRAM [WL-C, WE-C] ..o vn..... 01-40B-11
IDLE SPEED CONTROL

OPERATION [WL-C, WE-C] ......... 01-40B-11
GLOW CONTROL OUTLINE

[WL-C, WE-C] -« eevrvnrnrarnnnnnn 01-40B-11
GLOW CONTROL

BLOCK DIAGRAM [WL-C, WE-C] . ... 01-40B-11
GLOW CONTROL OPERATION

[WL-C, WE-Cle -+ v eeveeeeeeeennns 01-40B-12
BOOST PRESSURE CONTROL

OUTLINE [WL-C, WE-C].....cuvn... 01-40B-12
BOOST PRESSURE CONTROL

BLOCK DIAGRAM [WL-C, WE-C] . ... 01-40B—12
BOOST PRESSURE CONTROL

OPERATION [WL-C, WE-C] ......... 01-40B-12
FUEL INJECTION AMOUNT CONTROL

OUTLINE [WL-C, WE-C]............ 01-40B—12

FUEL INJECTION AMOUNT CONTROL
BLOCK DIAGRAM [WL-C, WE-C].... 01-40B-13
FUEL INJECTION AMOUNT CONTROL

OPERATION [WL-C, WE-C]......... 01-40B-13
FUEL INJECTION TIMING CONTROL
OUTLINE [WL-C, WE-C] ........... 01-40B-13

FUEL INJECTION TIMING CONTROL

BLOCK DIAGRAM [WL-C, WE-C] .... 01-40B-14
FUEL INJECTION TIMING CONTROL

OPERATION [WL-C, WE-C]......... 01-40B—14
MULTIPLE FUEL INJECTION

CONTROL OUTLINE [WL-C, WE-C] .. 01-40B-15
MULTIPLE FUEL INJECTION CONTROL

BLOCK DIAGRAM [WL-C, WE-C] . ... 01-40B-15
MULTIPLE FUEL INJECTION CONTROL

OPERATION [WL-C, WE-C]......... 01-40B-15
FUEL PRESSURE CONTROL
~ OUTLINE [WL-C, WE-C]............ 01-40B-16
FUEL PRESSURE CONTROL

BLOCK DIAGRAM [WL-C, WE-C] . ... 01-40B-16
FUEL PRESSURE CONTROL

OPERATION [WL-C, WE-C]......... 01-40B—16
EGR CONTROL OUTLINE

[WL-C,WE-C].......ccevnvnnrnnnn 01-40B-17
EGR CONTROL BLOCK

DIAGRAM [WL-C,WE-C]........... 01-40B-17
EGR CONTROL OPERATION

[WL-C,WE-C]........coaivinann. 01-40B-17
A/C CUT-OFF CONTROL

OUTLINE [WL-C, WE-C]............ 01-40B-18

A/C CUT-OFF CONTROL

BLOCK DIAGRAM [WL-C, WE-C]....... 01-40B-18
A/C CUT-OFF CONTROL

OPERATION [WL-C, WE-C]. ......... 01-40B-18
IMMOBILIZER SYSTEM

OUTLINE [WL-C, WE-C] .....vvn.... 01-40B-19
IMMOBILIZER SYSTEM BLOCK

DIAGRAM [WL-C, WE-C]............ 01-40B-19
IMMOBILIZER SYSTEM

OPERATION [WL-C, WE-C]. . ........ 01-40B-19
PCM FUNCTION [WL-C, WE-C] ....... 01-40B~19
PCM CONSTRUCTION [WL-C, WE-C] . .01-40B—19
MASS AIR FLOW (MAF) SENSOR

FUNCTION [WL-C, WE-C] .. . ........ 01-40B-20
MASS AIR FLOW (MAF) SENSOR

CONSTRUCTION/OPERATION

[WL-C, WE-C] «.veernrnnnnnnnnnnn 01-40B-20

INTAKE AIR TEMPERATURE (IAT)

SENSOR NO.2 FUNCTION

[WL-C, WE-C] v s vveeeeenennnnnn. 01-40B-21
INTAKE AIR TEMPERATURE (IAT)

SENSOR NO.2 CONSTRUCTION/

OPERATION [WL-C, WE-C]........... 01-40B-21
INTAKE AIR TEMPERATURE (IAT)

SENSOR NO.1 FUNCTION

[WL-C,WE-Cl e s sveeneernenrenenss 01-40B-21
INTAKE AIR TEMPERATURE (IAT)

SENSOR NO.1 CONSTRUCTION/

OPERATION [WL-C, WE-C].......... 01-40B-22
BOOST SENSOR FUNCTION

[WL-C,WE-C]......ovviinninnnnnn 01-40B-22
BOOST SENSOR CONSTRUCTION/

OPERATION [WL-C, WE-C].......... 01-40B-22

ACCELERATOR PEDAL POSITION
(APP) SENSOR FUNCTION
[WL-C,WE-C].......c.iviininnnnn. 01-40B-23
ACCELERATOR PEDAL POSITION
(APP) SENSOR DESCRIPTION

[WL-C, WE-C] « e eveeeemnnnnnnn. 01-40B-23
IDLE SWITCH FUNCTION

[WL-C, WE-Cl. . s e vveeaenrennenn. 01-40B—23
IDLE SWITCH DESCRIPTION

[WL-C, WE-C].......... e 01-40B-24
FUEL TEMPERATURE SENSOR

FUNCTION [WL-C, WE-C] .......... 01-40B-24
FUEL TEMPERATURE SENSOR

CONSTRUCTION/OPERATION

[WL-C,WE-C] . .eeveernennnnnnnn. 01-40B-24
FUEL PRESSURE SENSOR

FUNCTION [WL-C, WE-C]........... 01-40B-24
FUEL PRESSURE SENSOR

CONSTRUCTION/OPERATION

[WL-C,WE-C] -+ .evvrrennennnnn. 01-40B-25

ENGINE COOLANT TEMPERATURE
(ECT) SENSOR FUNCTION
[WL-C, WE-C] « .+ evrvmernnnnnnnnn. 01-40B-25
ENGINE COOLANT TEMPERATURE
(ECT) SENSOR CONSTRUCTION/

OPERATION [WL-C, WE-C].......... 01-40B-25
CAMSHAFT POSITION (CMP) SENSOR
FUNCTION [WL-C, WE-C]........... 01-40B-25
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CONTROL SYSTEM [WL-C, WE-C]

CAMSHAFT POSITION (CMP) SENSOR
CONSTRUCTION/OPERATION
[WL-C,WE-Cl.........cvinenennnn 01-40B-26
CRANKSHAFT POSITION (CKP)
SENSOR FUNCTION [WL-C, WE-C] .. 01-40B—26
CRANKSHAFT POSITION (CKP)

SENSOR CONSTRUCTION/

OPERATION [WL-C, WE-C] . ........ 01-40B-27
EGR VALVE POSITION SENSOR

FUNCTION [WL-C, WE-C] .......... 01-40B—27

CLUTCH PEDAL POSITION (CPP)

SWITCH FUNCTION [WL-C, WE-C] . . .01-40B~27
CLUTCH PEDAL POSITION (CPP)

SWITCH DESCRIPTION

[WL-C,WE-C].......covnvinncnnnnn 01-40B-28
NEUTRAL SWITCH FUNCTION

[WL-C,WE-C].....cocvvenmnnrnnens 01-40B-28
NEUTRAL SWITCH CONSTRUCTION/

OPERATION [WL-C, WE-C].......... 01-40B-28

ENGINE CONTROL SYSTEM OUTLINE [WL-C, WE-C]

Features

dcf014000000t22

Improved emission gas purification

¢ Fuel injection control changed
o EGR control (and intake shutter valve control) adopted

Specification

ltem Specification
IAT sensor No.2 (Inside MAF) Thermistor
MAF sensor Hot-wire
IAT sensor No.1 Thermistor
Boost sensor Piezoelectric element
ECT sensor Thermistor
CMP sensor Hall element type
CKP sensor Magnetic pickup
APP sensor Potentiometer
EGR valve position sensor Potentiometer
BARO sensor (built into PCM) Piezoelectric element
Fuel temperature sensor Thermistor
Fuel pressure sensor Piezoelectric element
Neutral switch ON/OFF
CPP switch ON/OFF
Idie switch ON/OFF

01-40B-2



CONTROL SYSTEM [WL-C, WE-C]

ENGINE CONTROL SYSTEM STRUCTURAL VIEW [WL-C, WE-C]

dcf014000000t23
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CONTROL SYSTEM [WL-C, WE-C]

ENGINE CONTROL SYSTEM DIAGRAM [WL-C, WE-C]

dcf014000000t24
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CONTROL SYSTEM [WL-C, WE-C]

ENGINE CONTROL SYSTEM WIRING DIAGRAM [WL-C, WE-C]

With Immobilizer System

dcf014000000t25
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CONTROL SYSTEM [WL-C, WE-C]
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CONTROL SYSTEM [WL-C, WE-C]

Without Immobilizer System
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CONTROL SYSTEM [WL-C, WE-C]
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CONTROL SYSTEM [WL-C, WE-C]

ENGINE CONTROL SYSTEM BLOCK DIAGRAM [WL-C, WE-C]

dcf014000000t26
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CONTROL SYSTEM [WL-C, WE-C]

ENGINE CONTROL SYSTEM RELATION CHART [WL-C, WE-C]

dcf014000000t27

x: Applicable
'6 —
E ° 2
5 z £
T = 8 8 =
= 5 > 5 g £
ltem ° 8 g E 3 5 T 2
= = Q@ S = 2]
c @ © = = = >
Q — 5 c c = o Q 2]
o ° ] o S T = B ° &
° = @\ = w2 =1 0 = b= N
D = @ Q Q = 17} = s} oy
Q Q a -q—'). q_). [ 9_,) S ot 3
Q o pon £ £ = Q. o 3 o
o 8 8 5 3 ] 5 & o E
—_— g 3
5 3 & £ L 3 L o < E
: Input device
| Battery x
CPP switch X X X
Neutral switch X X X X
APP sensor X X X X X X X
Idle switch ' X X
MAF sensor/IAT sensor No.2 X X X X X
IAT sensor No.1 X %
ECT sensor X X X X X X X X
Fuel temperature sensor P X
BARO sensor X X X X X
Boost sensor X
Fuel pressure sensor X X X
CMP sensor X X X
CKP sensor X X X X X
Vehicle speed signal X x
A/C switch X
EGR valve position sensor x
Immobilizer-related information X
Output device
Fuel metering valve X X
Fuel injector X X X P
VBC solenoid valve X
' EGR solenoid valve
EGR control solenoid valve
Intake shutter solenoid valve (half, »
full)
Glow indicator light X
Glow plug relay x
A/C relay i X
Immobilizer-related information X

IDLE SPEED CONTROL OUTLINE [WL-C, WE-C] 01400000025

e The PCM feedback controls the idle speed by calculating the fuel injection amount so that the idle speed is at
the target idle speed corresponding to the driving conditions.
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CONTROL SYSTEM [WL-C, WE-C]

IDLE SPEED CONTROL BLOCK DIAGRAM [WL-C, WE-C]

dcf014000000t29

CPP SWITCH —P>]
NEUTRAL SWITCH [—————>]
A/C SWITCH P
APP SWITCH EEm—
ECT SWITCH —————p PCM P FUEL INJECTOR
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FUEL PRESSURE >
SENSOR

DBG140BTB850

IDLE SPEED CONTROL OPERATION [WL-C, WE-C]

Feedback Control
o If there is a difference between the target idle speed and the actual idle speed, the PCM controls the fuel
injection amount so that the actual idle speed corresponds to the target idle speed.

dcf014000000t30

Target idle speed
No load: 720 rpm
A/C ON: 750 rpm

Engine Speed Control while Warming Up
o Controls engine speed based on the input signal from the engine coolant temperature sensor (below 0 °C {32
°F}) so that the engine speed while warming up corresponds to the target engine speed.

Engine speed while warming up control
720—1,000 rpm

Engine Speed Fluctuation Prevention Control for Each Cylinder
e The PCM detects the engine speed fluctuation while idling and corrects the fuel injection amount per each
cylinder. Due to this, the variance in fuel injection amount caused by ununiformity of the cylinders (such as fuel
injectors) and engine vibration while idling are reduced.

GLOW CONTROL OUTLINE [WL-C, WE-C] 46f014000000E31

+ Heating of the glow plug is controlled by the PCM through the glow plug relay to improve engine startability.
s Energization time to the glow plug is determined according to the engine coolant temperature and engine
starting conditions.

GLOW CONTROL BLOCK DIAGRAM [WL-C, WE-C]

dcf014000000t32
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CONTROL SYSTEM [WL-C, WE-C]

GLOW CONTROL OPERATION [WL-C, WE-C]

o The glow plug relay operates under the following conditions:
— During preheating timer operation
— During engine cranking
— While outer glow is operating

dcfG14000000t33

Preheating Timer
e The PCM operates the glow plug relay for several seconds after the engine switch is turned to the ON position
according to the engine coolant temperature. The higher the engine coolant temperature, the shorter the period
of the timer operation.
e The glow indicator light illuminates during the preheating timer operation to inform the driver that the glow
system is operating.

Glow Continuation Timer
» The PCM operates the glow plug relay for 120 s (max.). after the engine has been started with the engine
coolant temperature lower than 32 °C {89.6 °F}. When the engine coolant temperature reaches 32 °C {89.6 °F}
or more, the glow continuation timer is cancelled.

BOOST PRESSURE CONTROL OUTLINE [WL-C, WE-C]

e The PCM duty-controls the VBC solenoid valve.

» By changing the opening angle of the guide blades (variable vanes) around the turbine impellers according to
the engine driving conditions, turbocharger response, vehicle acceleration performance, and fuel consumption
have been improved in every driving range.

dcf014000000t34

BOOST PRESSURE CONTROL BLOCK DIAGRAM [WL-C, WE-C]
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BOOST PRESSURE CONTROL OPERATION [WL-C, WE-C]

dcf014000000t36

* The VBC solenoid valve is controlled by the variable boost control signal (duty signal) from the PCM. The
longer the valve is ON, the higher the boost pressure becomes.

¢ The PCM performs feedback control by determining the period that the VBC solenoid valve is ON based on the
engine speed and the fuel injection amount so that the optimum boost pressure can be obtained.

¢ Under driving conditions where more boost pressure is needed, the PCM sends the variable boost control
signal to extend the ON period of the VBC solenoid valve, moving the guide blades in the turbocharger in the
closing direction.

o Under driving conditions where less boost pressure is needed, the PCM sends the variable boost control signal
to shorten the ON period of the VBC solenoid valve, moving the guide blades in the turbocharger in the
opening direction.

FUEL INJECTION AMOUNT CONTROL OUTLINE [WL-C, WE-C] F——

e The fuel injection amount is controlled by the opening of the nozzle in the fuel injector based on the signal from
the PCM.

e The PCM corrects the variation in the fuel injection amount of each cylinder by inputting the fuel injector
calibration code (or fuel injector calibration bar code) into the PCM.
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FUEL INJECTION AMOUNT CONTROL BLOCK DIAGRAM [WL-C, WE-C]
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FUEL INJECTION AMOUNT CONTROL OPERATION [WL-C, WE-C]

Basic Injection Amount _
Operation .
¢ Fuel injection amount is controlled based on the fuel injector nozzle opening period.

dcf014000000t39

Injection amount calculation
» The PCM calculates the optimum fuel injection amount according to engine operation conditions.
* The following two amount values are compared and the one of less amount is selected for the final injection
amount.

Basic injection amount
¢ The logically necessary injection amount is calculated based on the accelerator opening angle and engine
speed.

Maximum injection amount
* The maximum injection amount is calculated by correcting the basic injection amount based on driving
conditions such as mass air flow, intake air temperature, and barometric pressure, intake air temperature and
engine coolant temperature.

FUEL INJECTION TIMING CONTROL OUTLINE [WL-C, WE-C] 14000000140

e The PCM determines and controls the optimum fuel injection timing according to engine operation conditions
based on the signals from each input sensor.

01-40B-13



CONTROL SYSTEM [WL-C, WE-C]

FUEL INJECTION TIMING CONTROL BLOCK DIAGRAM [WL-C, WE-C]
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FUEL INJECTION TIMING CONTROL OPERATION [WL-C, WE-C] 4efo14000000142

e Fuel injection start timing is determined based on the fuel injection amount and crank angle S|gnals input from
the crankshaft position sensor.

| CRANK ANGLE BASIG POSITION | TDC
T

|t |
L

OKP INPUT SIGNAL ﬂ_ﬁ_ﬂ_@]_l—l_ﬂ_mu—l_ﬂ_
| .

; FUEL INJECTION STARTS

|
INJECTION SIGNAL h:___l—
o

PILOT INJECTION PERIOD |

e 1 J—
CORRECTION /|
INJECTOR LIFT |

"7_TH

INTERVAL MAIN INJECTION TIMING
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Determination of Fuel Injection Timing
e The PCM calculates the optimum fuel injection timing based on the predetermined target fuel injection timing °
and input signals from each sensor.

Target Fuel Injection Timing
s Target fuel injection timing is calculated based on engine speed and fuel injection amount.

Injection Timing Correction

» Actual fuel injection timing is corrected based on the input signals from each sensor such as intake air
temperature, engine coolant temperature, and barometric pressure.
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MULTIPLE FUEL INJECTION CONTROL OUTLINE [WL-C, WE-C] 410140000004
c 1t

« Pilot injection: To reduce noise and NOx, the PCM performs multiple fuel injections before the main injection
according to the vehicle driving conditions.

MULTIPLE FUEL INJECTION CONTROL BLOCK DIAGRAM [WL-C, WE-C]
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MULTIPLE FUEL INJECTION CONTROL OPERATION [WL-C, WE-C]

Function
» In single injection, ignition delay becomes longer and much fuel is injected before ignition since the ignition has
started. Therefore, the fuel is combusted rapidly at a high temperature and a high pressure, resulting in
increased noise and NOx.
¢ To prevent this, the PCM performs multiple fuel injection. Due to this, the fuel is combusted slowly and the
occurrence of noise and NOx is suppressed.

dcf014000000t45
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Operation

 Injection patterns of the multistage injection control according to the combination of injection times are shown in-
the figure. The PCM selects the optimum injection pattern based on the vehicle conditions and performs
injection for 3 times at maximum.

* While in a driving condition at low engine speed and low engine load, the fuel injection time is increased up to 3
times to reduce knocking noise which occurs during combustion.

e While in a driving condition at high engine speed and high engine load, the fuel injection time is reduced to one
time at minimum to improve output and fuel economy.
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Operation condition
+» The PCM determines the number of times fuel injection occurs based on the engine speed, fuel injection
amount, and S|gnals from each sensor.
¢ When the engine is started, the PCM calculates the number of times fuel injection occurs based on the engine
coolant temperature, engine speed and fuel injection amount.

FUEL PRESSURE CONTROL OUTLINE [WL-C, WE-C] 0140000008

¢ The PCM performs the feedback control of the fuel pressure in the common rail to gain optimum fuel injection
pressure according to engine operation conditions.

» Because the fuel pressure can be controlled regardless of engine operation conditions, high pressure fuel
injection even with low engine speed is possible. Due to this, generation of NOx and particulate matter can be
reduced.

FUEL PRESSURE CONTROL BLOCK DIAGRAM [WL-C, WE-C]
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FUEL PRESSURE CONTROL OPERATION [WL-C, WE-C]

* The PCM calculates the target fuel pressure based on the engine speed and fuel injection amount.

e The PCM operates the fuel metering valve which is installed to the supply pump to adjust the fuel pressure in
the common rail to the target fuel pressure.

¢ By controlling the amount of pumped fuel from the supply pump with the fuel metering valve, the fuel pressure
in the common rail is controlled and a constant, optimum injection pressure has been realized.

dcf014000000t48

- 01-40B-16

AT



CONTROL SYSTEM [WL-C, WE-C]

EGR CONTROL OUTLINE [WL-C, WE-C] 140000004

e The PCM conirols duty-cycle type solenoid valves and an ON/OFF type solenoid valve to control the EGR
valve in order to obtain the optimum EGR amount for the actual engine operating condition. Due to this,
emission performance and driveability has been improved. '

¢ When introducing the exhaust gas during low engine speed, the PCM controls the intake shutter solenoid valve
(half) to control the intake shutter valve opening angle. Thus the exhaust gas is channelled into the combustion
chamber efficiently. Due to this, emission performance and driveability has been improved. (WE-C)

e As the MAF sensor deteriorates and an error margin is created between the target and the actual intake air
amount, the PCM conducts learning and correction.

EGR CONTROL BLOCK DIAGRAM [WL-C, WE-C]
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EGR CONTROL OPERATION [WL-C, WE-C]

EGR Valve Operation
s To improve emission performance, target EGR valve position is decided based on intake air flow, engine
speed, engine coolant temperature and fuel injection amount.
¢ The flow amount of the EGR is calculated from the difference between the following amounts.
— Target intake air amount that is mainly calculated from engine speed and fuel injection amount
— Actual intake air amount that is mainly detected by MAF sensor/IAT sensor No.2
e The PCM controls the vacuum applied to the EGR valve by opening and closing a two-duty solenoid valve.

dcf014000000t51

Intake Shutter Valve Operation
Close condition
¢ The PCM turns on the intake shutter solenoid valve (half) and the intake shutter solenoid valve (full) in order to
close the intake shutter valve when the engine switch is at OFF.
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Halfway open condition (WE-C)
+ The PCM turns the intake shutter solenoid valve (half) on when all of the following conditions are met.

— Engine coolant temperature is above threshold level.
— Intake air temperature is threshold level.
— Barometric pressure is above threshold level.
— Engine speed is below threshold level.
— Vehicle speed is below threshold level.
— Fuel injection amount is below threshold level.

Full open condition
» For conditions other than closed and halfway open, the PCM turns off the intake shutter solenoid valve (half)
and the intake shutter solenoid valve (full) in order to open the intake shutter valve.

MAF Learning

o After learning is initiated, the PCM calculates the actual intake air amount for the complete learning period.

e The PCM calculates the deviation between the target and actual intake air amount, then, based on the
deviation, derives the learning factor. The PCM stores the learning factor and uses it to correct the intake air
amount. Due to this, the error margin of the MAF sensor is resolved. If the deviation factor is less than the
specified amount, the PCM does not calculate nor update the learning factor.

e The PCM stores the learning factor until the next time the factor is updated. The factor is erased using the
M-MDS.

Using the M-MDS for learning

¢ By using the M-MDS, the learning function can be freely controlled. Due to this, even if the PCM or MAF
sensot/IAT sensor No.2 is replaced, the learning factor can be stored again.

o When using the M-MDS to control the MAF learning function, learning is performed at the following three
engine speed levels.
— 720 rpm
— 1,850 rpm
— 2,500 rpm

Without using the M-MDS for learning
¢ By shorting circuit the DLC terminal TEN five times within 5 s, the learning function can be freely controlled.
Due to this, even if the PCM or MAF sensol/IAT sensor No.2 is replaced, the learning factor can be stored
again.
¢ The glow indicator light illuminates while MAF learning is performed, and flashes five times after it is
completed. ‘

A/C CUT-OFF CONTROL OUTLINE [WL-C, WE-C]

» The A/C relay is turned on and off according to engine operation conditions to improve drivability.

dcf014000000t52

A/C CUT-OFF CONTROL BLOCK DIAGRAM [WL-C, WE-C]
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A/C CUT-OFF CONTROL OPERATION [WL-C, WE-C] 4ot 4000000154

e When the accelerator opening angle is 87.5 % or more, the PCM cuts the power supply to the A/C relay for 3 s.
* When the engine coolant temperature is 113 °C {235 °F} or more, the PCM turns off the power supply to the A/
C relay until the engine coolant temperature is less than 110 °C {230 °F}.
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CONTROL SYSTEM [WL-C, WE-C]

IMMOBILIZER SYSTEM OUTLINE [WL-C, WE-C]

o While the immobilizer system is operating, the PCM cuts off fuel delivery and stops pressure feeding fuel to the

common rail.

dcf014000000t55

IMMOBILIZER SYSTEM BLOCK DIAGRAM [WL-C, WE-C]
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IMMOBILIZER SYSTEM OPERATION [WL-C, WE-C]

e When the immobilizer system is activated, the following controls are carried out.
— Fuel injector: OFF (Set fuel quantity to zero.)
— Fuel metering valve: ON (Set minimum common rail pressure.)

dcf014000000t57

PCM FUNCTION [WL-C, WE-C]

Function Table

dcf014018880t03

o Control descriptions are as follows:

Function

Contents

Idle speed control

Performs feedback control of idie speed by calculating fuel injection amount so that idle speed
is at target idle speed corresponding to driving conditions.

Gilow control

Controls glow plug operation time via glow plug relay to improve engine startability.

Boost pressure control

Controls turbocharger guide blade angle according to engine operation conditions to improve
turbocharger response, acceleration performance, and fuel economy.

Fuel injection amount control

Performs optimum fuel injection according to engine operation conditions by controlling signals
to open/close fuel injector nozzle.

Fuel injection timing control

Controls optimum fuel injection timing according to engine operation conditions.

Multiple fuel injection control

Performs muttiple fuel injection according to engine operation conditions to reduce noise and
NOx.

Fuel pressure control

Adjusts to optimum fuel pressure according to engine operation conditions.

Intake shutter valve control

Adjusts intake shutter valve to optimum opening angle according to engine operation
conditions.

EGR control

Controls EGR valve so that EGR volume is optimized according to engine operation conditions.

A/C cut-off control

Controls operation of A/C according to engine operation conditions to assure drivability.

Immobilizer system

Inhibits engine starting by cutting fuel injection and pressure feeding fuel to common rail when
immobilizer system is activated.

PCM CONSTRUCTION [WL-C, WE-C]

¢ A 154-pin (two block) PCM connector has been adopted.
¢ The PCM has a built into piezoelectric element BARO sensor.

dcf014018880t04
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CONTROL SYSTEM [WL-C, WE-C]

MASS AIR FLOW (MAF) SENSOR FUNCTION [WL-C, WE-C]

» Detects the intake air amount (mass airflow amo

unt).

MASS AIR FLOW (MAF) SENSOR CONSTRUCTION/OPERATION [WL-C, WE-C]

Installed to the air cleaner.
With built-in [AT sensor No.2

Converts the mass intake airflow amount to voltage.
When the temperature of the metal decreases, the resistance decreases. Using this characteristic, the hot wire

captures heat from the flow of intake air and converts the intake airflow amount to voltage.
o The cold wire converis intake air density to voltage from the ambient temperature of the cold wire, using the
characteristic of air whereby the intake air density decreases due to the increase in intake air temperature. -

¢ The voltages obtained by the hot wire (intake
airflow amount) and the cold wire are compared
and the electric potential becomes stable by
supplying the difference in voltage to the
transistor. The voltage supplied to the hot wire is
output as the mass intake airflow amount.

dcf014013215t03
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CONTROL SYSTEM [WL-C, WE-C]

INTAKE AIR TEMPERATURE (IAT) SENSOR NO.2 FUNCTION [WL-C, WE-C]

« Detects the intake air temperature, and sends it to the PCM as an intake air temperature signal.

dcf014018842t05

INTAKE AIR TEMPERATURE (IAT) SENSOR NO.2 CONSTRUCTION/OPERATION [WL-C, WE-C]

dcf014018842t06

¢ Installed to the air cleaner.
e Built into the mass airflow sensor.

¢ The thermistor type IAT sensor No.2 changes - ' '
resistance according to the intake air —
temperature. [

s The resistance decreases if the intake air
temperature increases and, conversely,
increases if the intake air temperature decreases. MAF SENSOR

IAT SENSOR NO.2
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IAT SENSOR NO.2 CHARACTERISTIC (REFERENCE)
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INTAKE AIR TEMPERATURE (IAT) SENSOR NO.1 FUNCTION [WL-C, WE-C] 014015842607

e The IAT sensor No.1 detects the intake air temperature which has passed through the charge air cooler, and
sends it to the PCM as an intake air temperature signal.
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INTAKE AIR TEMPERATURE (IAT) SENSOR NO.1 CONSTRUCTION/OPERATION [WL-C, WE-C]

Built into the boost sensor. _

The boost sensor is installed to the intake manifold.
The thermistor type IAT sensor No.1 changes resistance according to the intake air temperature.
The resistance decreases if the intake air '
temperature increases and, conversely,
increases if the intake air temperature decreases.

dcf014018842t08

BOOST SENSOR (BUILT INTO IAT SENSOR NO.1)

|
A\

DBG140BTB551

IAT SENSOR NO.1 CHARACTERISTIC (REFERENCE)
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BOOST SENSOR FUNCTION [WL-C, WE-C] oD TE212105

¢ The boost sensor detects the intake air pressure as an absolute pressure, and sends it to the PCM as an intake
air pressure signal.

BOOST SENSOR CONSTRUCTION/OPERATION [WL-C, WE-C]

s The boost sensor is installed to the intake manifold.

» The boost sensor is filled with crystal (silicon) and it is the semi-conductor pressure sensor which utilizes the
characteristic of the electrical resistance that changes when the crystal is pressurized.
*Absolute pressure is the pressure when vacuum is set as 0 kPa {0 mmHg, 0 inHg}.

o With built-in AT sensor No.2

dcf014018212t04
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ACCELERATOR PEDAL POSITION (APP) SENSOR FUNCTION [WL-C, WE-C] S
c it

o The APP sensor is installed on the accelerator pedal, and detects how much the accelerator pedal is being
depressed from the change in the resistance value (variable resistance).

ACCELERATOR POSITION
RoCELERATOR ACCELERATOR POSITION  SIGNAL (MAIN)

COMPONENT EXTERNAL VIEW SIGNAL (MONITOR)

—— GROUND POWER SUPPLY

In

APP SENSOR
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ACCELERATOR PEDAL POSITION (APP) SENSOR DESCRIPTION [WL-C, WE-C] 4014041609104

e The APP sensor is a potentiometer type and works is the same way as the throttle position sensor.

» The APP sensor contains two circuits for detecting accelerator position: main circuit and monitor circuit. The
main circuit is used for the controls operated by the PCM (e.g. fuel injection amount control). The monitor circuit
is used for detecting malfunctions in the APP sensor.

e When voltage difference between the main and monitor circuits increases, the PCM determines that the APP
sensor is malfunctioning and stores DTC. Thus, a detection condition item has been added to DTC.

« The input voltage characteristic of the APP sensor is as shown.
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IDLE SWITCH FUNCTION [WL-C, WE-C] dfO14066470108

o The idle switch is mounted to the accelerator pedal and inputs to the PCM whether the accelerator pedal is
depressed or released. The PCM detects the idle switch signal as an idle signal.

e The idle signal inpuited to the PCM is compared with the accelerator opening signal detected from the APP
sensor, and on-board diagnostic of the idle switch and the APP sensor is performed.

ACCELERATOR PEDAL
COMPONENT

IDLE SWITCH
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IDLE SWITCH DESCRIPTION [WL-C, WE-C] Cchota085470104

+ When the push rod is pushed in (the accelerator pedal is released) a preset amount, the contact of the idle
switch closes, and the PCM determines that the engine is idling. When the contact of the idle switch is open
(OFF), the PCM determines that the engine is not idling.

IDLE SWITCH
OFF <—i—»ON /
i 7
i d
-l — i
PUSH ROD I—
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FUEL TEMPERATURE SENSOR FUNCTION [WL-C, WE-C] 014018843103

» The fuel temperature sensor detects fluctuations in resistance of the thermistor to detect the fuel temperature
which is necessary for the fuel injection amount correction.

FUEL TEMPERATURE SENSOR CONSTRUCTION/OPERATION [WL-C, WE-C]

» Installed to the supply pump.
¢ The thermistor type fuel temperature sensor changes resistance according to the fuel temperature.
» The resistance decreases if the fuel temperature increases and, conversely, increases if the fuel temperature

decreases.

dcf014018843t04
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FUEL PRESSURE SENSOR FUNCTION [WL-C, WE-C]

¢ Measures the fuel pressure in the common rail.
o Measured fuel pressure is used for the fuel pressure control.

dcf014018213t01
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FUEL PRESSURE SENSOR CONSTRUCTION/OPERATION [WL-C, WE-C]

¢ Installed on the common rail.

dcf(14018213t02

COMMON RAIL FUEL PRESSURE SENSOR

DBG140BTB303

* Converts the fuel pressure in the common rail to a FUEL PRESSURE SENSOR CHARACTERISTIC (REFERENCE)
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ENGINE COOLANT TEMPERATURE (ECT) SENSOR FUNCTION [WL-C, WE-C]

¢ The ECT sensor detects the engine coolant temperature.

dcf014018841t03

ENGINE COOLANT TEMPERATURE (ECT) SENSOR CONSTRUCTION/OPERATION [WL-C, WE-C]

e The ECT sensor is thermistor type, and is installed in the cylinder head.

dcf014018841t04

e The ECT sensor inputs the thermistor resistance, ECT SENSOR CHARACTERISTIC
which changes according to the engine coolant (REFERENCE)
temperature, to the PCM as a voltage. Fll T 1
0]
3
p=a
£
(2}
[43]
I
31
. |
ECT SENSOR LOW HIGH
ENGINE COOLANT TEMPERATURE

DBG140ATB302

CAMSHAFT POSITION (CMP) SENSOR FUNCTION [WL-C, WE-C]

dcf014018230t01
e The CMP sensor detects pulse wheel of intake camshaft pulley rotational signais as cam angle signals.
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CONTROL SYSTEM [WL-C, WE-C]

CAMSHAFT POSITION (CMP) SENSOR CONSTRUCTION/OPERATION [WL-C, WE-C]

» The CMP sensor is installed on the cylinder head on the front side of engine.

s The CMP sensor consists of a Hall element with a magnetic sensor, and a processing circuit that performs
signal amplification and identification. :

» CMP sensor is a hall-element type and it detects hall voltage generated by the change in magnetic flux of the
magnet inside the sensor and hall element as the camshaft angle signal.

» One pulse are detected per one rotation of the camshaft by the projections on the intake camshaft pulley.

+ |fthe CMP sensor is removed/installed or replaced, magnetized objects such as metal shavings adhering to the
sensor could cause fluctuation in the magnetic flux of the magneto resistance element, causing abnormal
sensor output which could adversely affect engine control. '

dcf014018230t02

CMP SENSOR PoMm
CMP -g
SENSOR : CPUI
OUTPUT

SIGNAL %7

PULSE WHEEL

INTAKE CAMSHAFT
PULLEY

334°

N
[+)]
<

DBG140BTB312

CRANKSHAFT POSITION (CKP) SENSOR FUNCTION [WL-C, WE-C]

dcf014018220t03
o The CKP sensor detects pulse wheel rotational signals as crank angle signals.

01-40B-26
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CONTROL SYSTEM [WL-C, WE-C]

CRANKSHAFT POSITION (CKP) SENSOR CONSTRUCTION/OPERATION [WL-C, WE-C]

e The CKP sensor is installed to the clutch housing.

e The pulse wheel which is installed to the dual-mass flywheel has 58 projections and spaces with 6° of crank
angle between each projection. }

¢ The fluctuation in magnetic flux density detected by the magnetic pickup coil in the crankshaft position sensor
is input to the PCM as a sensor output signal.

« If the crankshaft position sensor is removed/installed or replaced, magnetized objects such as metal shavings
adhering to the sensor could cause fluctuation in the magnetic flux of the magnetic pickup coil, causing
abnormal sensor output which could adversely affect engine control.

dcf014018220t04

CKP SENSOR
PULSE WHEEL

FLYWHEEL

VAN VAAS

DBG140BTB313

EGR VALVE POSITION SENSOR FUNCTION [WL-C, WE-C] 1402030002

+ The EGR valve position sensor measures EGR valve lift amount and sends signal to the PCM, allowing the
PCM to diagnose a EGR system malfunction when there is a discrepancy between target and actual opening
angles of the EGR valve.

EGR VALVE POSITION SENSOR
CHARACTERISTIC (REFERENCE)

(L/min.) /\
1,020—1,220 /
120—180f------=

0
(KPa)

30.0—36.6(- \

-60.0f--4--==-~ \j

054 12 3.93 4.34 (V)

1 VOLTAGE

EGR VALVE POSITION SENSOR

EGR VALVE POSITION SENSOR

FLOW RATE

EGR VALVE

VACUUM

DBG140ATB311

CLUTCH PEDAL POSITION (CPP) SWITCH FUNCTION [WL-C, WE-C]

e The CPP switch detects the clutch connection condition.

dcf014018660t03
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CONTROL SYSTEM [WL-C, WE-C]

CLUTCH PEDAL POSITION (CPP) SWITCH DESCRIPTION [WL-C, WE-C] defor4015550104

e The CPP switch is mounted to the top of the clutch pedal. When the clutch pedal is depressed, the contact of
the CPP switch closes (ON) and the PCM detects below 1.0V. When the clutch pedal is released, the contact
opens (OFF) and the PCM detects B+.

RELEASED (SWITCH OFF) PCM
ON ~—{—=OFF CPP SWITCH ? -
M| [ oo CPU
¢ b 7
/f[ U= | '
PUSH ROD DEPRESSED (SWITCH ON)

DBG140BTB550

NEUTRAL SWITCH FUNCTION [WL-C, WE-C]

» Detects shift lever neutral position.

dcf014017640t03

NEUTRAL SWITCH CONSTRUCTION/OPERATION [WL-C, WE-C] defot01 64008

+ While the shift lever is in the neutral position, the contact point closes (ON) and the PCM detects below 1.0 V.
While the shift lever is not in the neutral position, the contact point opens (OFF) and the PCM detects B+.

NEUTRAL SWITCH
NOT IN NEUTRAL (SWITCH OFF)  PCM
f =
5 o0 CPU
* _
= NEUTRAL (SWITCH ON)
4
PUSH ON

DBG140BTB305
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SUSPENSION 02

SECTION
OUTLINE................. 02-00 FRONT SUSPENSION ........ 02-13
WHEEL ALIGNMENT ....... 02-11 REAR SUSPENSION ........ 02-14
WHEEL ANDTIRES ........ 02-12
SUSPENSION ABBREVIATIONS. ..... 02-00-1 SUSPENSION SPECIFICATIONS ...... 02-00-2
SUSPENSION FEATURES ........... 02-00-1 \
SUSPENSION ABBREVIATIONS
dcf020000000t01
4x2 4-Wheel 2-Drive
4x4 4-Wheel 4-Drive
SUSPENSION FEATURES
dcf020000000t02
Improved driveability ¢ Double wishbone suspension with torsion bar spring (front) has been adopted
Improved riding comfort ¢ Parallel arranged lower arm and tie rod (4x2 models)
. s Bias mount shock absorber (rear)
Improved serviceability « Vehicle height adjustment by anchor bolt
Precision wheel alignment ¢ Camber and caster adjustment by shims

02-00-1
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OUTLINE

SUSPENSION SPECIFICATIONS[Australian Specs.]

id020000100304

SPECIFICATIONS
Suspension
ltem 4x2 4x4
Front suspension
Suspension Type Double wishbone
Spring type Torsion bar spring
Type Torsion bar
Stabili i-Rider:
aollizer Diameter (mm {in}) Except HiRider: 52%’06} 28{0.94}
Shock absorber type Cylindrical, double-acting
Except Hi-Rider: 33°00'—37°00’ on(Y__AEoR
Maximum | ™" Hi-Rider:31°30'—35°30’ 81°30'—35°30
steering angle Except Hi-Rider: 30°00'—35°00 NN g
Outer Hi-Rider:27°00'—32°00" 27°00'—82°00
Total toe-in (mm {in}) 2—8 {0.08—0.31} 3—9{0.12—0.35}
Regular cab: 0°35' +1° .
. " Regular cab and Stretch cab (with
F :'.O“t wh?el Camber angle Hi gg:;s(sst{,ﬂz%?f%s,ﬂh +I?sar Rear Access System): 0°44' £1°
alignmen iy AREPAR, Double cab: 0°45' +1°
(Unloaded Hi-Rider (Double cab): 0°45' +1 ouble ca
iti Regular cab: 1°56'+1° .
condition) Hi-Rid erg(St retoh cab (with Rear Regular cab and Stretch cab (with
Caster angle Access System)): 2°07'+1° Rear Access System): 2°07'+1°
Hi-Rider (Double cab): 2°06" £1° Double cab: 2°06'+1
Regular cab: 8°25' .
. . Regular cab and Stretch cab (with
Steering axis inclination Hi ?&gg{;g%‘?&g%ﬁ gvg)l}gﬁear Rear Access System): 10°37’
Hi-Rider (Double cab)): 10°35’ Double cab: 10°35

Rear suspension

Suspension Type

Leaf spring

Spring type Semi elliptic leaf spring
Shock absorber type Cylindrical, double-acting
* : Fuel tank full; engine coolant and engine oil at specified level, and spare tire, jack, and tools in designated
position.
Wheel and tires
Item Specification

Size 15 x 61/2J 156 x 6 1/2J 16 x 7J
Wheel Offset (mm {in}) 20{0.79} 25 {0.98} 10 {0.39)}

Pitch circle diameter (mm {in}) 139.7 {5.500}

Material Steel | Aluminum alloy Steel Aluminum alloy
Tire Size 215/70R15C 106/104S 235/75R15 109S | 245/70R16 111S

02-00-2



WHEEL ALIGNMENT

02-11 WHEEL ALIGNMENT

FRONT WHEEL ALIGNMENT
DESCRIPTION ............c0ivunne 02-11-1

FRONT WHEEL ALIGNMENT DESCRIPTION
CAMBER AND CASTER

dcf021100000t01

THE CAMBER ANGLE DECREASES IF
THE SHIM THICKNESS 1S INCREASED

DO NOT USE MORE THAN ONE

THE CASTER ANGLE
DECREASES IF THE SHIM
THICKNESS IS INCREASED

FRONT m

DO NOT USE MORE THAN TWO

THE CASTER ANGLE INCREASES IF
THE SHIM THICKNESS IS INCREASED

DBG211ZTB001

¢ To adjust the camber and caster angles, loosen the bolts of the upper arm shaft and insert or remove the

adjustment shims.

¢ The amount of change of the camber and caster due to a 1 mm {0.039 in} shim increase or decrease is as

foliows:

Camber: 1 mm {0.039 in} shim =15’
Caster: 1 mm {0.039 in} shim = 30’

02-11-1




WHEEL ALIGNMENT

Shim

Thickness (mm {in})

1.0 {0.039}

1.6 {0.063}

For camber
adjustment

2.0 {0.079}

3.2 {0.126}

4.0 {0.157}

1.0 {0.039}

1.6 {0.063}

For caster

2.0 {0.079}

adjustment

3.2 {0.126)

4.0{0.157}

0.6 {0.024}

MAXIMUM STEERING ANGLE

4x2 (EXCEPT Hi-Rider)

AN

ADJUSTING BOLT

Hi-Rider, 4x4

/ ADJUSTING BOLT

DCF213ZTB001

 The maximum steering angle can be adjusted by turning the adjusting bolts.

TOTAL TOE-IN

¢ The total toe-in can be adjusted by turning the tie

rods.

o The left and right tie rods are both right
threaded.To increase the toe-in, turn the right tie
rod toward the front of the vehicle, and turn the
left tie rod by the same amount toward the rear.

s One turn of the tie rod (both sides) changes the
toe-in by about 30 mm {1.18 in}.

02-11-2
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WHEEL AND TIRES
02-12 WHEEL AND TIRES

WHEEL AND TIRES OUTLINE........ 02-12-1 WHEEL AND TIRES
STRUCTURALVIEW............... 02-12-1

WHEEL AND TIRES OUTLINE
dcf021200000t01

¢ In consideration of the environment, an adhesive-type balance weight made of steel has been adopted to

reduce amount of lead used in the vehicle (aluminum alloy wheel).
» An adhesive-type balance weight is fastened on the inner side of the wheel. Since it is not visible from the

styled side of the wheel, the design of the wheel is favoured.

WHEEL AND TIRES STRUCTURAL VIEW

id0212001042b3

* 15-INCH STEEL WHEEL 15-INCH ALUMINUM ALLOY WHEEL

EFC212ZTD001
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FRONT SUSPENSION

02-13 FRONT SUSPENSION

FRONT SUSPENSION OUTLINE ...... 02-13-1 FRONT LOWER ARM AND TIE ROD
FRONT SUSPENSION CONSTRUCTION
STRUCTURALVIEW .............. 02-13-1 [4x2 (EXCEPT Hi-Rider)] ...........

FRONT SUSPENSION DESCRIPTION. . 02-13-3

FRONT SUSPENSION OUTLINE

dcf021300000t01

¢ The double wishbone suspension, which has |-shape lower arms and tension rods, is used for the front

suspension of 4x2 models.

o The double wishbone suspension, which has A-shape lower arms, is used for the front suspension of Hi-Rider

and 4x4 models. A-shape lower arms have high rigidly and durability.
¢ The torsion bar springs are used for both 4x2 and 4x4 models.

The torsion bar spring is per-coiled in one direction. It therefore gives ample spring performance when installed

correctly, but only half if installed in reverse.

An R (right) or L (left) is marked on the rear end of the bar to distinguish one form the other.

The left and right, and 4x2 and 4x4 forsion bar springs are not interchangeable.

FRONT SUSPENSION STRUCTURAL VIEW
4x2 (Except Hi-Rider)

S
ﬁ}{,f\

=

FRONT STABILZIER

TENSION ROD LOWER ARM

UPPER ARM

def021300000t02 E

DBG213ZTB001
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FRONT SUSPENSION

Hi-Rider
SHOCK ABSORBER
13 ‘:i;
s /
f 4 (Ve _
A PN N 225
Gl ' < )
Oy P /‘\
= TORSION BAR SPRING <
S
FRONT STABILIZER
LOWER ARM
DBG213ZTB002
4x4
FRONT STABILIZER
LOWER ARM
DBG213ZTB003
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FRONT SUSPENSION

FRONT SUSPENSION DESCRIPTION
dcf021300000103

o The vehicle height can be adjusted by turning the torsion bar spring anchor bolt. When adjustment is required,
adjust the vehicle height as follows:
1. Place the vehicle on level ground.
- 2. Inspect the front and rear tire pressure and adjust it if necessary.
3. Measure the distance form the center of each front wheel to the fender brim.
- 4x2 (Except Hi-Rider): 416—456 mm {16.4—17.9 in}
Hi-Rider: 512—552 mm {20.2—21.7 in}
4x4 (Stretch cab (with Rear Access Systetm)): 512—552 mm {20.2—21.7 in}
4x4 (Double cab): 502—542 mm {19.8—21.3 in}
*Difference between left and right: 10 mm {0.39in} max.
4. If the difference between left and right is not within the specification, adjust the vehicle height by turning the
torsion bar spring anchor bolt.

51

VEHICLE HEIGHT

ANCHOR BOLT
ANCHOR BOLT

DBG213ZTB004

FRONT LOWER ARM AND TIE ROD CONSTRUCTION [4x2 (EXCEPT Hi-Rider)]

« To prevent shimmy, the lower arm and tie rod are arranged in parallel.

def021300000t04

THE ROD FORCE‘
G
1
|
[}
i
i
i
i
i
I
]
t
t
i
[}
LOWER ARM I‘C‘_ g

DBG213ZTB00S

¢ By aligning the lower arm and tie rod in parallel, a change in toe-in, which is the cause of shimmy, does not
occur.

¢ The theory of why the tor-in change does not occur is that when force is applied to the tires form the front, they
move backward, thus resulting in the rectangle (formed by the links) becoming a parallelogram configuration.
As a result, the tires move in parallel to the inside and, although there is a slight change in the vehicle tread
width, there is no change in tor-in.

02-13-3






REAR SUSPENSION

02-14 REAR SUSPENSION

REAR SUSPENSION OUTLINE ....... 02-14-1 REAR SUSPENSION

STRUCTURALVIEW...............

REAR SUSPENSION OUTLINE

e The rigid axle suspension with leaf spring is used for the rear suspension.

dcf021400000t01

¢ To prevent wind-up of the leaf springs during rapid acceleration or deceleration, the shock absorber on the right
side is mounted at the rear of the axle and the left one is mounted at the front of the axle, (bias mount).In order

to increase the rigidity in the lateral direction, wide shackle plates are used in the frame mounting.
¢ For Hi-Rider and 4x4 models, the rear springs are mounted on top of the axle housing to raise the
gravity. Thus, the shock absorbers attach directly to brackets welded to the axle housing.

_REAR SUSPENSION STRUCTURAL VIEW

center of

dcf021400000t02

Hi-Rider, 4x4

V4

28
4x2 EXCEPT § L7 SHOCK ABSORBER

Hi-Rider

4

DCF214ZTB001
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DRIVELINE/AXLE

SECTION
OUTLINE ................. 03-00 DRIVE SHAFT..............03-13
ON-BOARD DIAGNOSTIC. . .. 03-02 DIFFERENTIAL.............03-14
FRONT AXLE.............. 03-11 TRANSFER................03-16
REARAXLE............... 03-12 4-WHEEL DRIVE ...........03-18
DRIVELINE/AXLE ABBREVIATIONS. .. 03-00-1 DRIVELINE/AXLE SPECIFICATIONS . ..03-00-2
DRIVELINE/AXLE FEATURES........ 03-00-1
DRIVELINE/AXLE ABBREVIATIONS
dcf030000000t01
ABS Antilock Brake System
API American Petroleum institute
DLC-2 |Data Link Connector-2
DTC Diagnostic Trouble Code
LSD Limited Slip Differential
OFF Switch Off
ON Switch On
PCM Powertrain Control Module
RFW Remote Freewheel
SAE Society of Automotive Engineers
4x2 4-Wheel 2-Drive
4x4 4-Wheel 4-Drive
DRIVELINE/AXLE FEATURES
dcf030000000t02
Improved rigidity, reduced noise | « Constant velocity joint type rear drive shaft adopted
and vibration s 2-part, 3-joint type propeller shaft with a center bearing support has been adopted (4x2,
4x4 rear)
o 1-part type propeller shaft has been adapted (4x4 front)
¢ Double offset-shaped constant velocity joint adopted for differential-side joint of front
drive shaft

e Bell-shaped constant velocity joint adopted for wheel-side joint of front drive shaft
Improved durability » Unit-design taper roller bearing has been adopted
Improved reliability . ﬁ\xip:gg-)tensioned clip-type method of fixing the universal joint has been adopted (4x2,

e A direct control type transfer shift lever adopted
Improved operability ¢ Remote freewheel (RFW) has been adopted

e Electronic control type transfer case adopted
Improved serviceability » Unit-design taper roller bearing has been adopted
Improved driveability e LSD has been adopted

03-00-1



OUTLINE

DRIVELINE/AXLE SPECIFICATIONS

dcf030000000t03

ltem Specification
Engine WL-3 WL-C | WE-C
Transmission type R15M-D S15M-D S15MX-D
Vehicle type 4x2 4x2 [ 4x2 Hi-Rider 4x4
Front axle
Bearing type Taper roller bearing
Rear axle
Bearing type Taper roller bearing
Support type Semi-floating
Casing Banjo type
Length (mm {in}) 739 {29.1}
Diameter (mm {in}) 35.0{1.4}
Rear differential
Reduction gear Hypoid gear
Differential gear Straight bevel gear
Ring gear size (Inches) 8.0 8.9
Final gear ratio 3.909 3.416 3.727
Grade APl service GL-5
Qiﬁerentia| Type Viscos.ity SAE 90
oil Capacity 1.40 2.45 235 (222, 1.96)
~(L{US gt, Imp qt}) | {1.48,1.23} | {2.32, 2.04} ) I
Front differential
Reduction gear - Hypoid gear
Differential gear - Straight bevel gear
Ring gear size (Inches) - 8.00
Final gear ratio - 3.727
Grade - API service GL-5
Above -18 °C {0 °F}:
D_iﬁerential Type ViSCOSity - Below _S-I%Eo%o{o °F}:
ol SAE80
Capacity -
(L {US . Imp ) — 1.9 {1.8, 1.6}
Front drive shaft
Joint type Wheel side - Bell joint
Differential side - Double offset joint
Shaft diameter | (mm {in}) - 30.0 {1.18}
Front propeller shaft
L1 - 45.3 {1.78}
Length (front) (mm {in}) L2 - 552.1 {21.74}
L3 — 45.3 {1.78}
(Ofr‘gﬁtr)d'ameter (mm{n)| D - 63.5 {2.50}
Rear propeller shaft
L1 159 {6.26} 163.4 {6.433} 41.1 {1.62}
Length (rear) (mm {in}) L2 666.1 {26.22} 670.6 {26.40} 443.6 {17.46}
L3 956.1 {37.64} | 909.8 {35.82} [ 890.3 {35.05} 896.3 {35.29}
8:;?; diameter (m{n)| D 63.5 {2.50}

Joint type

Cross-shaped joint
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OUTLINE

ltem Specification
Engine WL-3 WL-C | WE-C
Transmission type . R15M-D S15M-D S15MX-D
Vehicle type 4x2 4x2 | 4x2 Hi-Rider 4x4

D D
n — I]I.. (]
)| l )| ) )|
L2 1.3
T i
S15M-D 4x2 REAR D

D
N — e (— L? Tt —
)| { ) )| )
L1 L2 L3
3 1

S15MX-D 4x4 FRONT

D
: A = - . . . I 3
| ) N
L1 L2 L3

S15MX-D 4x4 REAR p

D
H : T_ (st [ i}
[ %T | _ ) | B
L1 1.2 L3

S15M-D 4x2 (HI- RIDER REAR

D
%ﬁ i T e 4%%
L3 .
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OUTLINE

Item , Specification
Engine WL-3 WL-C | WE-C
Transmission type R15M-D S15M-D S15MX-D
Vehicle type 4x2 4x2 | 4x2 Hi-Rider 4x4
Transfer
Mercon® Multi-

Type - purpos% S)F(T XT-2-

Transfer oil oi :
il capacity (L{US qt,
(appr(_)x. Imp qt}) - 1.85 {1.95, 1.63}
quantity)

03-00-4




OUTLINE

DRIVELINE/AXLE SPECIFICATIONS [RANGER (5R55S)]

id030000100211

Item Specification
| Engine WL-C WE-C
"~ Transmission type 5R55S
Vehicle type 4x2 4x2 Hi-Rider | 4x4
Front axle
Bearing type Taper roller bearing
Rear axle
Bearing type Taper roller bearing
Support type Semi-floating
Casing Banjo type
Length (mm {in}) 739 {29.1}
Diameter (mm {in}) 35.0 {1.4}
Rear differential
Reduction gear Hypoid gear
Differential gear Straight bevel gear
Ring gear size (Inches) 8.9
Final gear ratio 3.416 3.727
Grade API service GL-5
. , Viscosity SAE 90
gillfferenttal Type [Capacity
' (approx. quantity) 2.45 {2.32, 2.04} 2.35 {2.22, 1.96}
(L {US qt, Imp qt})
Front differential
Reduction gear - Hypoid gear
Differential gear - Straight bevel gear
Ring gear size (Inches) - 8.00
Final gear ratio - 3.727
Grade - API service GL-5
Above ;:E"C {0 °F}:
. . 20
Differential |1, | oo - Below -18 °C {0 °F}:
oil SAE80
Capacity
(approx. quantity) - 1.9{1.8, 1.6}
(L {US qt, Imp qt})
Front drive shaft
Joint type Wheel side - Bell joint
Differential side - Double offset joint
Shaft diameter | (mm {in}) - 30.0 {1.18}
Front propeller shaft
L1 - 13.2 {0.52}
Length (front) (mm {in}) L2 - 588.4 {23.17}

' L3 - 34.3 {1.35)
gr“;ﬁ{)d'ameter (mm{in})| D - 26.5 {1.04)
Rear propeller shaft

L1 192.5 {7.579} 41.1 {1.62}
Length (rear) {mm {in}) L2 677.6 {26.68} 691.6 {27.23} 443.6 {17.46}

L3 909.8 {35.82} 890.3 {35.05} 896.3 {35.29}
8:;?; diameter  (mgny| D 63.5 {2.50}

Joint type

Cross-shaped joint
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OUTLINE

Item Specification
Engine WL-C | WE-C
Transmission type 5R55S
Vehicle type 4x2 | 4x2 Hi-Rider | 4x4
5R55S 4x2 D D
L1 L2 L3
T } 1
5R558 4x2 (Hi-Rider) b b
i I' 19
L1 L2 L3
5R55S 4x4 FRONT
D
L= L2 L3
5R55S 4x4 REAR
D D
i I.I B o)
L1 L2 L3
Transfer case
. |High - 1.000
Gear ratio Tow — 2480
Type - Mercon® V
Transfer | Qil capacity
case oil | (approx. (LS v - 12{1.3, 1.1)
quantity) pa

03-00-4b



ON-BOARD DIAGNOSTIC
03-02 ON-BOARD DIAGNOSTIC

ON-BOARD DIAGNOSTIC OUTLINE
[REMOTE FREEWHEEL (RFW)] ..... 03-02-1

ON-BOARD DIAGNOSTIC OUTLINE [REMOTE FREEWHEEL (RFW)] 6103022710001

e The on-board diagnostic function allows for detecting malfunctions in the input/output signals when the engine
switch is at the ON position.

e The DLC/DLC-2, which combines the failure detection and detection maintenance connectors, has been
adopted to improve serviceability. By connecting a current diagnostic tool to the DLC/DLC-2, malfunction
diagnosis can be carried out.

¢ Using a current diagnostic tool, DTCs can be retrieved or erased depending on the screen display, thus
improving serviceability.

¢ The on-board diagnostic function of remote freewheel (RFW) is controlled by PCM.

Block Diagram

PCM
OBD SYSTEM
S .
E - l
n TESTER ‘
| MEMORY — ' DLC/
! COMMUNICATION |- pioms (AN
| FUNCTION FUNCTION ! (CAN)
| 1
' & g €
I ! CURRENT
! DETECTION SIMULATION TEST ! DIAGNOSTIC
| FUNCTION FUNCTION : TOOL
]
:
) i

INPUT DEVICE :> RFW CONTROL SYSTEM :> OUTPUT DEVICE

DCF302ZTB001

DTC Table {(Related to the RFW)

DTC Malfunction location DTg:::;fg n
P1812 RFW Lock solenoid valve circuit failure X
P1813 RFW Lock solenoid valve open circuit X
P1814 RFW Lock solenoid valve circuit/short to battery X
P1815 RFW Lock solenoid valve circuit/short to ground X
P1878 RFW Free solenoid valve circuit failure X
P1879 RFW Free solenoid valve open circuit X
P1880 RFW Free solenoid valve circuit/short to battery X
P1885 RFW Free solenoid valve circuit/short to ground X

Simulation ltem Table (Related to the RFW)
ltem . Output part Operation Test condition
AWDMODE_L 4x4 indicator light Off/On
HUBLOCK RFW lock solenoid valve Off/On Engine switch at ON
HUBLOCK_L RFW free solenoid valve Off/On
NTFLAMP RFW indicator light Off/On

03-02-1



ON-BOARD DIAGNOSTIC

03-02 ON-BOARD DIAGNOSTIC

ON-BOARD DIAGNOSTIC OUTLINE
[4x4 controlmodule] .............. 03-02-1 £

ON-BOARD DIAGNOSTIC OUTLINE [4x4 control module]

Special Features
s When a 4x4 control system malfunction is detected, the 4x4 indicator light and 4L indicator light are flashed to
notify the occurrence of the malfunction.

id0302a1100100

Memory Function
e The memory function records signal systems which have been determined to be abnormal by the malfunction
detection function, and the recorded malfunction information is not cleared even when the engine switch is
turned off (LOCK position) or the malfunction is repaired.
o Refer to the Workshop Manual for the DTC clearing procedure.

Malfunction Indication Function
» The malfunction indication function flashes the 4x4 indicator light and 4L indicator light as a DTC based on the -
signal determined to be a malfunction by the malfunction detection function.

DTC Table
. . . DTC stored in
DTC No. Malfunction location memory
1 4x4 control module malfunction . X
2 Motor component (shift motor) malfunction X
3 Clutch coil malfunction X
4 Speed sensor malfunction X
5 Solenoid valve malfunction ° X
6 4x4 switch malfunction X
7 Motor component (position sensor) malfunction X
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FRONT AXLE

03-11 FRONT AXLE

FRONT AXLEOUTLINE ............. 03-11-1 FRONT AXLE

CROSS-SECTIONAL VIEW . ......... 03-11-1

FRONT AXLE OUTLINE

dcf031104000t01

o Taper roller bearings, which have a large load capacity, are used as wheel! bearings, thus preload adjustment

is necessary.

FRONT AXLE CROSS-SECTIONAL VIEW

dcf031104000t02
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REAR AXLE

03-12 REAR AXLE

REAR AXLEOUTLINE .............. 03-12-1 REAR AXLE
CROSS-SECTIONAL VIEW .......... 03-12-1

REAR AXLE OUTLINE

o Taper roller bearings are used as wheel bearings.
« Bearing end play in the axial direction is adjusted using shims between the rear wheel hub and the axle casing.

dcf031205000t01

REAR AXLE CROSS-SECTIONAL VIEW

dcf031205000t02
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DRIVE SHAFT

03-13 DRIVE SHAFT

FRONT DRIVE SHAFT OUTLINE...... 03-13-1 FRONT DRIVE SHAFT
CROSS-SECTIONAL VIEW .......... 03-13-1

FRONT DRIVE SHAFT OUTLINE
dcf031325500t01

¢ The bell joint has been adopted on the wheel side and the double offset joint has been adopted on the
differential side to reduce noise and vibration.

FRONT DRIVE SHAFT CROSS-SECTIONAL VIEW

dcf031325500t02

WHEEL SIDE DIFFERENTIAL SIDE
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DIFFERENTIAL
03-14 DIFFERENTIAL

REAR DIFFERENTIAL OUTLINE. ..... 03-14-1 REAR DIFFERENTIAL
CROSS-SECTIONAL VIEW .......... 03-14-1

REAR DIFFERENTIAL OUTLINE
dcf031427100t01

s There are two types of differentials available, standard differential and limited slip differential (LSD).

¢ The purpose of the LSD is to provide driving force to both tires by preventing either tire from slipping.

¢ With a standard differential, if a tire starts spinning due to poor traction such as mud or snow, the driving force
is exerted on that tire by the action of the differential. With the LSD, the differential action is automatically
limited and driving force is exerted on both tires.

REAR DIFFERENTIAL CROSS-SECTIONAL VIEW

dcf031427100t02

STANDARD DIFFERENTIAL LSD

WITH REAR ABS

AR, [g/
=

ABS SENSOR ROTOR

[i»
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TRANSFER [5R55S]
03-16 TRANSFER [5R55S]

TRANSFER CASE SPEED SENSOR
OUTLINE [6R558]................. 03-16-1 CONSTRUCTION [5R55S8]........... 03-16-9
TRANSFER CASE MOTOR POSITION
STRUCTURAL VIEW [5R55S] ....... 03-16-1 DETECTION SWITCH
TRANSFER CASE FUNCTION [5R55S8].......ccvvnunn 03-16-9
POWER FLOW [5R558] ............ 03-16-4 MOTOR POSITION
TRANSFER CASE DETECTION SWITCH
ELECTRONIC CONTROL SYSTEM : CONSTRUCTION/OPERATION
OUTLINE[6R55S]. .. ..cvvveivnvnns 03-16-8 [BR55S]......ccciv i 03-16-10
TRANSFER CASE MOTOR CONSTRUCTION [5R55S]..... 03-16-10
SYSTEM WIRING DIAGRAM CLUTCH COIL
[BR55S] ..ot i 03-16-8 CONSTRUCTION [5R55S]........... 03-16-11

TRANSFER CASE OUTLINE [5R55S] S

¢ A chain-type transfer drive has been adopted for 4x4 driving to improve noise suppression. In addition, the
drive sprocket, which drives the chain, rotates only during 4x4 driving to improve noise suppression during 4x2
driving.

¢ Shifting between 4x2 HIGH, 4x4 HIGH, and 4x4 LOW is performed by the motor for improved operability.

TRANSFER CASE STRUCTURAL VIEW [5R55S]

id0316¢1100500

TRANSFER CASE

SPEED SENSOR

arnffn00000404
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TRANSFER [5R55S]

Exploded view

b5r5za00000446

1 |Center transfer case 6 |Center transfer case component

2 |Dowel pin 7 |Fronttransfer case

3 |Bearing 8 |Dowel pin

4 | Snap ring 9 |Snap ring

5 |Qil seal 10 |Front transfer case component
03-16-2



TRANSFER [5R55S]

11 |Clip 49 | Drive sprocket

12 |Bolt 50 |Drive chain

13 |Input shaft component 51 | Driven sprocket

14 |Input shaft 52 |Snap ring

15 |Needle bearing 53 |Spacer

16 |Bushing 54 | Lower output shaft

17 |Thrust washer 55 | Front output flange component
18 |Planetary gear component 56 |Front output.flange

19 |Sun gear 57 | Deflector

20 |Thrust plate 58 |0Oil seal

21 |Snap ring 59 |Washer

22 |Ball bearing 60 |Locknut

23 |Snap ring 61 |Rear transfer case component
24 | Reduction shift fork component 62 |Rear transfer case

25 | Reduction shift fork 63 |Needle bearing

26 | Reduction shift fork facing 64 |Sleeve

27 |Lockup shift fork component 65 |Seal

28 |Lockup shift fork 66 |Snubber

29 |Lockup shift fork facing 67 |Bolt

30 |Spring 68 | Clutch coil

31 |Spacer 69 |[Nut

32 [Cam 70 | Clutch housing

33 | Shift shaft 71 |Breather pipe

34 | Rail shift 72 | Speed sensor component
35 |Return spring 73 |Bracket

36 |Output shaft and gerotor pump component 74 |Bolt

37 | Output shaft component 75 |Spacer

38 | Gerotor pump component 76 | Rear companion flange component
39 |Reduction hub 77 |Rear companion flange
40 | Pump hose 78 | Oil plug

41 |Hose clamp 79 |Motor component

42 | Oil strainer 80 |Bracket

43 |Magnet 81 |Terminal connector

44 |Lockup component 82 |Clip

45 |Lockup hub 83 |Bracket

46 |Spring 84 |Clip

47 |Lockup collar 85 |Bolt

48 |Snapring 86 |Bolt
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TRANSFER [5R55S]

TRANSFER CASE POWER FLOW [5R55S] (4031661100600

Shifting From 4x2 HIGH to 4x4 HIGH
¢ During 4x2 driving, drive force from the transmission is transmitted from the input shaft to the output shaft

through the reduction hub, and the drive force from the output shaft is transmitted to the rear differential
Shifting between 4x2 and 4x4 is performed using the lockup component operation. During 4x2 driving, drive
force is not transmitted to the chain because the lockup component does not contact the clutch housing,
therefore, the drive force is not transmitted to the front differential.
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TRANSFER [5R55S]

¢ When the 4x4 switch is switched to the 4H position during 4x2 driving, the motor rotates from the 2H to 4H
position. Due to the motor rotation, the cam rotates via the shift shaft. When the cam rotates, the lockup shift
fork component slides to the clutch housing side. In conjunction with this operation, the clutch coil is energized
and magnetic force is generated, and the lockup shift fork component is pulled toward the clutch housing. In the
lockup shift fork component operation, the lockup hub contacts the clutch housing first, then the lockup collar
slides to the lockup housing side. At this time, if the lockup hub is not engaged with the clutch housing spline,
the lock up hub is pressed into the lockup collar. If the clutch housing rotates in this condition, such as when the
vehicle is being driven, the lockup hub engages with the clutch housing spline. The lockup shift fork component
is engaged with the drive sprocket and the clutch housing is engaged with the output shaft, therefore, drive
force from the output shaft is transmitted to the lower output shaft via the chain. Due to this, drive force is
transmitted to the front differential.

REAR DIFFERENTIAL <}:| |_—_> TRANSMISSION
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LOCKUP
HUB

arnffn00000337

03-16-5




TRANSFER [5R555]

Shifting From 4x4 HIGH to 4x2 HIGH

e When the 4x4 switch is switched to the 2H position while in 4x4 HIGH, the motor rotates from the 4H to 2H
position. Due to the motor rotation, the cam rotates via the shift shaft. The lockup shift fork component slides
due to the cam rotation and spring force of the return spring, and separates from the clutch housing. At this
time, the clutch coil is not energized.When the lockup shift fork component separates from the clutch housing,
drive force transmission to the lower output side is interrupted, and drive {force is transmitted only to the rear

differential.
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TRANSFER [5R55S]

Shifting From 4x4 HIGH to 4x4 LOW
o When the 4x4 switch is switched to the 4L position while in 4x4 HIGH, the motor rotates from the 4H to 4L
position. Due to the motor rotation, the cam rotates via the shift shaft. When the cam rotates the reduction shift
fork component, which is fitted into the cam groove, slides, and the reduction hub engages with the spline
which is inside the carrier of the planetary gear component. If the drive force is transmitted to the input shaft in
this condition, the output speed is reduced due to the planetary gear operation, and the rotational torque
increases.This drive force is transmitted to the front and rear differentials.

REAR DIFFERENTIAL <_—_| L__> TRANSMISSION
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Shifting From 4x4 LOW to 4x4 HIGH
o When the 4x4 switch is switched 1o the 4H position while in 4x4 LOW, the motor rotates from the 4L to 4H
position. Due to the motor rotation, the cam rotates via the shift shaft. When the cam rotates the reduction shift -
fork component, which is fitted into the cam groove, slides, and the reduction hub engages with the input shaft
spline. Due to this, the drive force from the input shaft is transmitted to the output shaft without being input to

the planetary gear, and then it is transmitted to the front and rear differential with the output speed and
rotational torque remaining unchanged.
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TRANSFER [5R555]

TRANSFER CASE ELECTRONIC CONTROL SYSTEM OUTLINE [5R55S]

id0316¢1137600
e A 4x4 control module has been adopted which operates the motor according to signals from the speed sensor

and motor position detection switch to control shifting between 4x2 HIGH, 4x4 HIGH, and 4x4 LOW.

TRANSFER CASE SYSTEM WIRING DIAGRAM [5F§55$]

id0316¢1137700

TCM

®®

DLC

4x4 SWITCH

4x2 HI

A
4x4 HI
4x4 LO

(o,

A

©
@

DIGITAL TR SENSOR (J)

LOCK SOLENOCID

s

B+

S

B
4x4 RELAY l

» ®
[y,

FREE SOLENOID

4x4
CONTROL
MODULE

1G1

TRANSFER CASE

(®— speeD

SENSOR

b

MOTOR COMPONENT

©)

A—o0—0—+

E (o |
POSITION 1

Oo—¢
POSITION 2

POSITION 3

[o Su——
POSITION 4

- CLUTCH COIL

03-16-8

arnffw00001937




TRANSFER [5R55S]

SPEED SENSOR CONSTRUCTION [5R55S] 4031661137000

¢ The speed sensor detects the output shaft rotation speed, and the signal is input to the 4x4 control module.
¢ Signals from the speed sensor are used by the 4x4 control module to perform each control.

SPEED SENSOR

SPEED SENSOR OUTPUT SHAFT

CLUTCH
HOUSING

arnffn00000341

MOTOR POSITION DETECTION SWITCH FUNCTION [5R55S]

id0316¢1137100
¢ The motor position detection switch detects the motor position and outputs control signals to the 4x4 control
module.
¢ . The 4x4 control module determines the motor position according to the signals from the motor position
detection switch.

03-16-9
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TRANSFER [5R55S]

MOTOR POSITION DETECTION SWITCH CONSTRUCTION/OPERATION [5R55S]

id0316¢1137200

» The motor position detection switch is integrated into the motor, and turns on or off according to the motor

position.
e The motor position detection switch detects the motor position using a combination of four switches.
Motor Position Position 1 Position 2 Position 3 Position 4
2H Off On Off On
4H On On Off Off
4L Off Off On On
2H
A
%
5
4L
Fan
" /'] SWITCH ON A:POSITION 4  D: POSITION 1
. B: POSITION3  E: GROUND

[ ]:SWITCHOFF  C:POSITION 2

MOTOR CONSTRUCTION [5R55S]
¢ The motor switches between 4x2 HIGH, 4x4 HIGH, and 4x4 L OW according to the signals from the 4x4 control

module.

* A switch for motor position detection is integrated in the motor.

arnffn00000342

id0316¢1137300

MOTOR
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TRANSFER [5R55S]

CLUTCH COIL CONSTRUCTION [5R55S]

¢ The clutch coil is integrated in the transfer.

« When a 4x4 shift signal is input to the 4x4 control module, electricity flows from the control module to the clutch

coil and magnetic force is generated. Using the magnetic force, the lockup collar is pulled toward the clutch
housing, shifting from 4x2 to 4x4.

id0316c1137400

—r ,

CLUTCH COIL

arnfin00000344
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TRANSFER

03-16 TRANSFER

TRANSFER OUTLINE............... 03-16-1 TRANSFER
CROSS-SECTIONAL VIEW .......... 03-16-1
TRANSFER POWER FLOW. .......... 03-16-2

TRANSFER OUTLINE
dcf03160000001

¢ The transfer of $15MX-D manual transmission is a chain-drive part-time transfer in which the shift activates
mechanically.

» The speed selection is controlled by a single-lever shift mechanism that provides N, 2H, 4H and 4L.

e The purpose of the transfer is for transmission of driving force to either the rear differential only or to the front
and rear differentials simultaneously.

« The transfer employs a chain to transfer the driving force to the front differential.

s The transfer is a non-synchro type transmission.

s The chain is a maintenance-free typs, requiring no tension adjustment.

TRANSFER CROSS-SECTIONAL VIEW

dcf031600000t02
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TRANSFER

TRANSFER POWER FLOW

dcf031600000t03
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4-WHEEL DRIVE
03-18 4-WHEEL DRIVE

REMOTE FREEWHEEL (RFW) REMOTE FREEWHEEL (RFW)
OUTLINE........ciiiiiiiaan 03-18-1 SYSTEM DIAGRAM ................ 03-18-3
REMOTE FREEWHEEL (RFW) REMOTE FREEWHEEL (RFW)
CONSTRUCTION ............0ue 03-18-1 SYSTEM WIRING DIAGRAM. ........ 03-18-4 B,
REMOTE FREEWHEEL (RFW) REMOTE FREEWHEEL (RFW)
COMPONENTS AND FUNCTIONS. ... 03-18-2 OPERATION........cooiiviinninns 03-18-4

REMOTE FREEWHEEL (RFW) OUTLINE
dcf031827300101

e The PCM receives signals from the transfer case switch and other switches. It then activates one of two
solenoids, causing a vacuum from the vacuum pump to be applied to the RFW actuator, and switching the
remote freewheel (RFW) unit to lock or free.

¢ To prevent reduced performance of the actuator as a result of a decrease in engine vacuum or vacuum pump,
such as during acceleration or at high altitude operation, the actuation system includes a one-way check valve.

¢ The switching mechanism of the RFW unit is a mechanical dog clutch on the left side of the front differential.

¢ The RFW operation is controlled by PCM.

REMOTE FREEWHEEL (RFW) CONSTRUCTION

dcf031827300t02

FRONT DIFFERENTIAL

OUTPUT SHAFT

SLEEVE

JOINT SHAFT

RFW UNIT

DRIVE PINION GEAR
RFW SWITCH

RFW ACTUATOR

DBG314ZTB012
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4-WHEEL DRIVE

REMOTE FREEWHEEL (RFW) COMPONENTS AND FUNCTIONS

Electrical component

dcf031827300t03

Part name

Function

PCM (RFW control)

according to signals from various switches

* Sends ON/OFF signals to lock and free solenoids and indicator lights

Transfer neutral switch

o Detects transfer select lever N position

4x4 indicator light

s Detects transfer select lever 2H position

Input RFW switch ¢ Detects RFW unit “lock”
RFW main switch o Creates RFW unit “free”
« Switched ON/OFF by electrical signals from PCM
. ¢ Regulates RFW unit “lock” or “free”
Solenoid Lock | = Switched ON when “locked”
Output Free | o Switched ON when “free”

4x4 indicator light

e |lluminates when 4H or 4L selected

RFW indicator light

e |lluminates when RFW unit locked

Mechanical component

Part name

Function

Transfer select lever

Sets transfer case operation mode (2H, 4H, N, or 4L)

RFW unit

Transmits front propeller shaft rotation to front tires

RFW actuator

“Locks” or “free” RFW unit

One-way check valve

Prevents leakage of vacuum

Relationship of Component and Function

Part name Input Output
E:Efrtlr ind‘:::tor R'.:W 51:’! L°°k. Free_ ind‘:::(:tor ingigor
Function switch switch switch switch solenoid | solenoid light light
Controlled by driver X X X
Controlled by RFW unit X
Controlled by PCM X X X X

03-18-2




4-WHEEL DRIVE

REMOTE FREEWHEEL (RFW) SYSTEM DIAGRAM

dcf031827300t04

ENGINE
SWITCH

A: TRANSFER NEUTRAL SWITCH
B: 4x4 INDICATOR SWITCH

4H N
221””A>‘\\“\fL

TRANSFER

SELECT

LEVER

4x4
INDICATOR
LIGHT

© oou “

| (RFW 8
BATTERY __ CONTROL) ;
s SNE) 53

]-—6'“0—7]
RFW
MAIN

SWITCH

RFW
INDICATOR
LIGHT

LOCK

TO BATTERY

RFW
ACTUATOR

FREE <«—» LOCK

FRONT
DIFFERENTIAL

FREE -—— LOCK

| RFW UNIT

RFW SWITCH

FREE
SOLENOID

I LOCK

ﬂ'j

SOLENOQID

ONE-WAY
CHECK VALVE

—" TO VACUUM PUMP

DBG314ZTB003

03-18-3




4-WHEEL DRIVE

REMOTE FREEWHEEL (RFW) SYSTEM WIRING DIAGRAM

dcf031827300t05
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REMOTE FREEWHEEL (RFW) OPERATION

2H (free) to 4H Selection
¢ The remote freewheel (RFW) unit is automatically locked when the select lever is moved from 2H to 4H while
the vehicle is stopped. At this time, the 4x4 indicator light and the RFW indicator light illuminate to inform the
drive that the vehicle is in four-wheel-drive mode and that the RFW unit is locked.

dcf031827300t06

Caution
o The changeover from 2H (free) to 4H (locked) MUST NOT be made while the vehicle is moving
because it may result in damage to the front differential and RFW components.
If such a shift is made by mistake, a ratching noise may be heard. In this case return the select
lever to 2H and press the RFW main switch.

4H to 2H (free) Selection
e The RFW unit will be automatically freed when the RFW main switch is pressed once after the select lever is

moved (while the vehicle is moving or while the vehicle is stopped) from 4H to 2H. At this time, the 4x4 indicator
light and the RFW indicator light go OFF to inform the driver that the vehicle is in 4x2 mode and that the RFW
unit has been freed.

Note
¢ The RFW unit will remain locked only if the RFW main switch is pressed while the vehicle is operating in

4H or 4L.

2H (lock) to 4H, or 4H to 2H (lock) Selection
¢ If the RFW unit is locked, the transfer case can be changed from 2H to 4H or vice versa while the vehicle is
running. At this time, the RFW indicator light remains illuminated to inform the driver that the RFW unit remains

locked.

4H to 4L, or 4L to 4H Selection
* As with a conventional 4x4, the transfer case can be shifted from 4H to 4L or vice versa when depressing the
clutch while the vehicle is stopped and the engine is running. At this time, the RFW unit remains locked, and the
4x4 and RFW indicator lights remain illuminated.
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4-WHEEL DRIVE

Transmission Oil Temperature Increase Prevention
¢ |f the vehicle is driven at high speed with the RFW locked, the temperature of the oil for operating the
transmission, transfer, and front differential increases, resulting in internal part damage. Due to this, the RFW
indicator light flashes (0.3 s intervals) to alert the driver when the following condition is met:
— Vehicle is driven at 100 km/h {62 MPH} or more with the RFW locked.
— When the vehicle speed decreases to less than 95 km/h {59 MPH} from the above condition, the RFW
indicator light illuminates again. (Normal indication)

Remote Freewheel Unit: FREE

FRONT DIFFERENTIAL

OUTPUT SHAFT

SLEEVE
JOINT SHAFT

RING GEAR

REW UNIT DRIVE PINION GEAR

RFW ACTUATOR

FRONT PROPELLER SHAFT

DBG314ZTB005

o The RFW actuator pulls the sleeve away from the front differential output shaft, allowing the front differential to

rotate freely.
The rotation of the right front tire is absorbed by the front differential, with the result that the ring gear, drive

pinion gear, and front propeller shaft do not turn.
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4-WHEEL DRIVE

Remote Freewheel Unit: LOCK

OUTPUT SHAFT
FRONT DIFFERENTIAL
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<7 W i
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RFW UNIT
RFW ACTUATOR
FRONT PROPELLER SHAFT

ﬁ

o The RFW actuator pushes the sleeve over the output shaft, and the front differential output shaft and joint shaft
are coupled together.
If the sleeve and the output shaft are not aligned when actuated, the RFW actuator applies pressure to the
sleeve unit it can slide into place.
The rotation of the front propeller shaft is then transferred, via the front differential, to the front tires, and four-
wheel-drive operation is possible.

DBG314ZTB006
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4-WHEEL DRIVE

2H (free) to 4H Selection

4x4 RFW
INDICATOR  INDICATOR
LIGHT LIGHT
\\\ | /, \\\ / /,
A: TRANSFER NEUTRAL SWITCH: OFF — - IRcfe‘iV', =
B: 4x4 INDICATOR SWITCH: OFF 7 >N
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+
% —» LOCK 3 H
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| —{» LOCK
> €€ 2 - '_|1 RFW UNIT
1
i 35 r
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@ 53) FREE
SOLENOID
| = [H
RFW
77 MAIN l
SWITCH
"% — TO VACUUM PUMP
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DBG314ZTB007
Part name Input Output RFW
Transfer 4x4 RFW 4x4 RFW
P s actuat
neutral | indicator sl\?vli:t‘::vh main s o‘i:::gi dls oféﬁii d indicator | indicator Ptc:)suiilit;);
Condition switch switch switch light light
2H-F OFF ON OFF - OFF ON OFF OFF Free
4H-L, OFF OFF OFF - ON OFF ON OFF Lock
4H-L OFF OFF ON - ON OFF ON ON Lock

e When the select lever is moved from 2H (2H-F in PCM) to 4H, the 4x4 indicator switch (in the transfer case
switch) changes from ON to OFF. As a result, the PCM establishes a condition known as 4H-L4, and the lock

solenoid is switched ON, causing the actuator to move toward the lock side. At the same time, the 4x4 indicator

light is illuminated.

When the RFW unit is fully locked, the RFW switch is switched ON, and condition 4H-L is established i in the
PCM. The RFW indicator light illuminates to notify the driver that the RFW is locked.
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4-WHEEL DRIVE

4H to 2H (lock) Selection

4x4 RFW
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BATTERY 02) (RFW 185 :
@ CONTROL) ) ON RFW SWITCH
TE) 53 |FREE LOCK
SOLENOID SOLENOID
|—6" OFF ON
<4 RFW I
MAIN
SWITCH
— TO VACUUM PUMP
ONE-WAY
CHECK VALVE
DBG314ZTB008
Part name Input Output REW
Transfer 4x4 RFW 4x4 RFW
. - actuator
neutral |indicator sl\:/{vli:tvgh main s oli:r(:::i d soll:;ﬁ?)i d indicator | indicator | position
Condition switch switch switch light light
4H-F OFF OFF ON - " ON OFF ON ON Lock
2H-L OFF ON ON OFF ON OFF OFF ON Lock

o When the select lever is moved from 4H (4H-L condition) to 2H, the 4x4 indicator switch (in the transfer case
switch) changes from OFF to ON. ‘

If the RFW main switch is in the OFF position, condition 2H-L is established, the lock solenoid remains ON, and
the RFW actuator is held at the lock position. At this time, the 4x4 indicator light is switched OFF.
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4-WHEEL DRIVE

2H (lock) to 2H (free) Selection

4x4 RFW
INDICATOR  INDICATOR
LIGHT LIGHT
A: TRANSFER NEUTRAL SWITCH: OFF | ¢ | RFW,
B: 4x4 INDICATOR SWITCH: ON
TO BATTERY FRONT
2;!//"\\ DIFFERENTIAL
ENGINE TRANSFER % o /_/\
SWITCH SELECT Q& RFW [ ')
LEVER \? ACTUATOR el
7 s Y
1
5 FREE <—!
ON - -
(@) 2 / O
Tt RFW UNIT
2 Qo @ (7
@ (RFW f85
BATTERY ' CONTROL) g3 RFW SWITCH
5 @ 5
RFW
777 MAIN
SWITCH
i,
Z%ZZ —> TO VACUUM PUMP
ONE-WAY
CHECK VALVE
DBG314ZTB009
Part name Input Output RFW
Transfer 4x4 RFW 4x4 RFwW
tuat
‘ neutral | indicator RI-=W main LOCK. Free‘ indicator | indicator la:c uator
Condition switch | switch | SWN | gyijich |Solenoid | solenoid | ", light | osition
2H-L OFF ON ON OFF ON OFF OFF ON Lock
2H-F,4 OFF ON OFF ON OFF ON OFF OFF Free
2H-F OFF ON OFF - OFF ON OFF OFF Free

» When the above condition (2H-L) the RFW main switch is pressed once (ON), bondition 2H-F is established,

the RFW indicator light is switched OFF, and, same time, the free solenoid is switched ON, and the actuator is
pulled to the free side. When the RFW unit becomes fully free, the RFW switch is turned OFF, and 2H-F
condition is established.
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4H to 4L or 4L to 4H Selection

4-WHEEL DRIVE

4x4 RFW
INDICATOR . INDICATOR
LIGHT LIGHT
A/ W/ P
A: TRANSFER NEUTRAL SWITCH: OFF==ON :l :E: Hﬁf&‘,’(v' .
B: 4x4 INDICATOR SWITCH: ON -y W 7 N
4H N TO BATTERY FRONT
4L DIFFERENTIAL
ENGINE TRANSFER
SWITCH SELECT 3F @&
LEVER RFW - |-
n
%
LOCK
> ©E)
32
w
—1 @ < | RFW UNIT
® ® @ PCM o
(RFW 85
BATTERY F5 CONTROL) 3 ON RFW SWITCH
£00 & ) FREE I LOCK
SOLENOID SOLENOID ¥
R
L o =) 0
RFW
77 MAIN
SWITCH -
ém% — TO VACUUM PUMP
ONE-WAY
CHECK VALVE
DBG314ZTB010
Part name Input Output ) REW
Transfer 4x4 RFW 4x4 RFW
P . L . actuator
neutral | indicator s?vli:tvgh main | ol;gl?c:i dls oll:;zgi d indicator | indicator Position
Condition switch switch switch light light
4H-L OFF OFF ON - ON OFF ON ON Lock
N ON OFF ON - ON OFF OFF ON Lock

o When the select lever is moved from 4H to 4L (both 4H-L in the PCM) or vice versa, there is a change to the
neutral condition midway through the changeover thereby momentarily switching ON the transfer neutral switch
(in the transfer case switch), and switching OFF the 4x4 indicator light.
During 4H or 4L operation, the lock solenoid is ON (as a result of 4H-L condition), and the RFW actuator is held
in the lock position. If the RFW main switch is pressed at this time, there is no effect upon the RFW actuator.
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4-WHEEL DRIVE

Engine Switch Turned from OFF to ON

4x4 RFW
INDICATOR INDICATOR
LIGHT LIGHT
A: TRANSFER NEUTRAL SWITCH: OFF | :E: | [R.F.W.
- B: 4x4 INDICATOR SWITCH: ON LocK
4H N TO BATTERY FRONT
2 i DIFFERENTIAL
ENGINE TRANSFER &
SWITCH SELECT ==
LEVER {(‘) RFW ()
~<¢‘ ; ACTUATOR =
,ﬁ FREE ~g— | OCK
FREE -«——» LOCK
OFF -+ ON ~
— @ @@ 2 | RFWUNIT
5 @ PCM o,
09 (RFW {85 a7
@ @ 53 FREE
Lo SOLENOID SOLENOID
.
(H i [ F
RFW
777 MAIN
SWITCH
‘l’ - TO VACUUM PUMP
ONE-WAY
CHECK VALVE
DBG314ZTB011
Part name Input Output RFW
Transfer 4x4 RFW 4x4 RFW
. o - actuator
neutral | indicator s?vli:tvgh main s oligggi dls o':erﬁ?)i d indicator | indicator Position
Condition switch switch switch light light
4H-L OFF OFF - ON - ON OFF ON ON Lock
2H-L. OFF ON OFF - OFF ON OFF OFF Free
2H-L OFF ON OFF OFF OFF ON OFF OFF Free

¢ When the ignition switch is turned from OFF to ON, the switches and solenoid are activated to provide the
same RFW condition as when it was turned off.
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4-WHEEL DRIVE [AT (5R55S)]
03-18 4-WHEEL DRIVE [AT (5R55S)]

4x4 CONTROL SYSTEM 4x4 CONTROL SYSTEM
OUTLINE [AT (5R55S)]. .« e v vvvvnen. 03-18—1 SYSTEM DIAGRAM [AT (5R558)] .. .. . 03-18-3
4x4 CONTROL SYSTEM 4x4 CONTROL SYSTEM
CONSTRUCTION [AT (5R55S)] . ..... 03-18—1 SYSTEM WIRING DIAGRAM
4x4 CONTROL SYSTEM [AT (BR55S) .+ v v eveeeeeeaennnnn. 03-18-4
COMPONENTS AND FUNCTIONS 4x4 CONTROL SYSTEM
[AT (BR55S)] « v vveeeeneencnannnn 03-18-2 OPERATION [AT (5R55S)]........... 03-18-4

4x4 CONTROL SYSTEM OUTLINE [AT (5R558S)] I

¢ A special 4x4 control module has been adopted for the 4x4 control system control, and it operates the transfer
motor according to the signals from the speed sensor, 4x4 switch, and digital TR sensor to perform shifting
between 2H, 4H and 4L.

e The 4x4 CM receives signals from the transfer case sensor and other switches. It then activates one of two
solenoids, causing a vacuum from the vacuum pump to be applied to the RFW actuator, and switching the
remote freewheel (RFW) unit to lock or free.

o To prevent reduced performance of the actuator as a result of a decrease in engine vacuum or vacuum pump,
such as during acceleration or at high altitude operation, the actuation system includes a one-way check valve.

¢ The switching mechanism of the RFW unit is a mechanical dog clutch on the left side of the front differential.

¢ The RFW operation is controlled by 4x4 CM.

4x4 CONTROL SYSTEM CONSTRUCTION [AT (5R558)]

id0318d2164100

FRONT DIFFERENTIAL

OUTPUT SHAFT

SLEEVE

JOINT SHAFT

DRIVE PINION GEAR

RFW ACTUATOR

arnffn00000273
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4-WHEEL DRIVE [AT (5R55S)]

4x4 CONTROL SYSTEM COMPONENTS AND FUNCTIONS [AT (5R55S)]

Electrical cdmponent

id0318d2164000

Part name

Function

4x4 CM

Sends ON/OFF signals to lock and free solenoids and indicator lights
according to signals from various switches

Digital TR sensor

Detects selector lever N position

Input | 4x4 switch

Detects 4x4 switch 2H, 4H or 4L position

Speed sensor

Detects output shaft speed

» Switched ON/OFF by electrical signals from 4x4 CM

Regulates RFW unit “lock” or “free”

Solenoid Lock

Switched ON when “locked”

Free

Switched ON when “free”

Output Motor component (transfer case)

Sets transfer case operation mode (2H, 4H or 4L)

Clutch coil (transfer case)

Operates when 4H or 4L selected

-14x4 indicator light

llluminates when 4H or 4L. selected

4L indicator light

llluminates when 4L selected

Mechanical component

Relationship of Component and Function

Part name Function
RFW unit o Transmits front propeller shaft rotation to front tires
RFW actuator o “Locks” or “free” RFW unit
One-way check valve * Prevents leakage of vacuum
(I;/Iaostg)r component (transfer * Motor operates to slide each shift fork
Clutch coil (transfer case) ¢ Magnetic force occur in clutch coil during operation to puil the lockup component

Part name Input Output
Digital Motor 4x4 4L
TR S\:‘I:(tih :epnesf:r soll-gl":gid soTerﬁ?)id compon CL\:,ticI:h indicator | indicator
Function sensor ent light light
Controlled by driver X X
Controlled by 4x4 CM X X X X X X X
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4-WHEEL DRIVE [AT (5R55S)]

4x4 CONTROL SYSTEM SYSTEM DIAGRAM [AT (5R558)]

id0318d2163800

FRONT
DIFFERENTIAL
4xa aL
INDICATOR  INDICATOR  RFW )
LIGHT LIGHT ACTUATOR 1\ _
m
TO BATTERY FREE <— LOCK
DIGITAL TR SENSOR T @ FREE <—— LOCK
EXCEPT ‘ — | AL
N POSITION 0
SN TO BATTERY || TRANSMISSION
INE 4x4 SWITCH e TRANSFER
N POSITION FREE LOCK CLUTCH

SOLENOQID

4H
S SOLENOID

2H o 4L

o
ENGINE
SWITCH —

7

>~ SPEED SENSOR
|
col \*__,,7/ MOTOR

J\, i COMPONENT

N (= — o vacuum
TCM PUMP
ONE-WAY
DD -0\._?_, CHECK VALVE
4x4 RELAY
@Q@YOPEe ® ® ®© © OIVIVJOIOICIOINICICIC)
% 4x4 CM '
tza

arnfin00000399
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4-WHEEL DRIVE [AT (5R55S)]

4x4 CONTROL SYSTEM SYSTEM WIRING DIAGRAM [AT (5R55S)]

id0318d2163900 -

4x4
CONTROL
B MODULE 1o
TRANSFER CASE
@
| CLUTCH COIL
(B— speED
TCM A SENSOR
MOTOR COMPONENT
DLC =
4x4 SWITCH = |
4x2 H POSITION 1
A)
4x4 HI {
POSITION 2
o 4x410 A
A O—9
& POSITION 3
D [o S——
DIGITAL TR SENSOR (J) POSITION 4
B &)
LOCK SOLENOID g@ @
;7 F)
A E
D
B
B+
o + 4x4 RELAY
1 i
ONG,
FREE SOLENOID

arnffw00001937

4x4 CONTROL SYSTEM OPERATION [AT (5R55S)]

d0318d2165000

Note
¢ Shifting from 2H to 4H or 4H to 2H can be performed whether the vehicle is stopped or driving.

2H to 4H Selection .
e When the 4x4 switch is switched from 2H to 4H, the clutch coil and motor in the transfer operate, the lockup
shift fork slides to establish the 4H condition and the RFW unit locks automatically. At this time, the 4x4
indicator light illuminates to inform the driver that the vehicle is in four-wheel-drive mode.

4H to 2H Selection
« When the 4x4 switch is switched from 4H to 2H, the clutch coil in the transfer stops operation but the motor
operates to slide the lockup shift fork and establish the 2H condition. Also, the RFW unit unlocks automatically.
At this time, the 4x4 indicator light turns off to inform the driver that the vehicle is in 4x2 mode.

4H to 4L Selection
¢ Shifting from 4H to 4L can be performed only when the vehicle is stopped with the selector lever in the N
position. When the 4x4 switch is switched from 4H to 4L, the motor in the transfer operates and the reduction
shift fork slides to establish the 4L condition. At this time, the RFW unit remains locked and the 4x4 indicator
light remains illuminated and, in addition, the 4L indicator light illuminates.
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4-WHEEL DRIVE [AT (5R55S)]

4L to 4H Selection
e Shifting from 4L to 4H can be performed only when the vehicle is stopped with the selector lever in the N
position. When the 4x4 switch is switched from 4L to 4H, the motor in the transfer operates and the reduction

shift fork slides to establish the 4H condition. At this time, the RFW unit remains locked and the 4x4 indicator
light remains illuminated, but the 4L indicator light turns off.

Remote Freewheel Unit: FREE

FRONT DIFFERENTIAL

OUTPUT SHAFT

SLEEVE

JOINT SHAFT

RING GEAR

REW UNIT DRIVE PINION GEAR

RFW ACTUATOR

FRONT PROPELLER SHAFT

arnffn00000029

o The RFW actuator pulls the sleeve away from the front differential output shaft, allowing the front differential to
rotate freely.

The rotation of the right front tire is absorbed by the front differential, with the result that the ring gear, drive
pinion gear, and front propeller shaft do not turn.
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4-WHEEL DRIVE [AT (5R55S)]

Remote Freewheel Unit: LOCK

OUTPUT SHAFT

FRONT DIFFERENTIAL

SLEEVE
JOINT SHAFT
'r_hr I \,
4_'\7) . : ‘
t'ln_k‘llui-;q - I 4”m=i

RFW UNIT
RFW ACTUATOR

arnffn00000030

e The RFW actuator pushes the sleeve over the output shaft, and the front differential output shaft and joint shaft
are coupled together.
If the sleeve and the output shaft are not aligned when actuated, the RFW actuator applies pressure to the
sleeve unit it can slide into place.
The rotation of the front propeller shaft is then transferred, via the front differential, to the front tires, and four-
wheel-drive operation is possible. '

FRONT PROPELLER SHAFT
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4-WHEEL DRIVE [AT (5R55S)]

2H to 4H Selection

FRONT
4xd 4L DIFFERENTIAL
INDICATOR  INDICATOR
LIGHT LIGHT BEW o :
M ACTUATOR <k N
TO BATTERY = @ M
=Lk || —> LOCK |
DIGITAL TR SENSOR @ 2 jé;, |__: —:I LOCK
1
EXCEPT e : 11 Al
N POSITION k- ; U = ;gC\II\IESFER
. ]
NG TO BATTERY 3 . P R FLOW
o . RFW UNIT T/T/__/ TRANSMISSION
N POSITION 4x4 SWITCH FREE LOCK CLUTCH TRANSFER
o 4H ~ SOLENOID SOLENOIDY  COIL | SPEED SENSORS
1
o oL ON 1{__/r'r“' MOTOR
Y COMPONENT
ENGINE
SWITCH ] /
N o R e —» TOVACUUM
L PUMP
O ONE-WAY
es) B8 L o—21 || cHECK VALVE
o1
4x4 RELAY
BATTERY
Q0D ® ® s ) VONOQOLEHAOB®OD
X 4x4 CM
777
arnffn00000400
Part name Input Output
— P = P T RFW
Dl%l::al axa Speed Lock Free co;togn Clutch in:i)t(:a‘lto indicato actu'a_tor
Condition sensor switch | sensor |solenoid | solenoid enr': coil ¢ light r light Position
2H - 2H - OFF | ON 2H OFF | OFF | OFF | Free
4H - 4H - ON OFF 4H ON ON. OFF Lock

o When the 4x4 switch is switched from 2H to 4H, the clutch coil and motor in the transfer operate, the lockup
shift fork slides to establish the 4H condition and the RFW unit locks automatically. At this time, the 4x4
indicator light illuminates to inform the driver that the vehicle is in four-wheel-drive mode.
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4-WHEEL DRIVE [AT (5R55S)]

4H to 2H Selection

DIGITAL TR SENSOR T

TO BATTERY

EXCEPT

O

N POSITION

N POSITION

4x4

INDICATOR

LIGHT

4
INDICATOR
LIGHT

L& |

&
@

‘“ 4x4 SWITCH

N

ZHiOO_

4L

TO BATTERY

FREE
SOLENOIDE
7

../ 4

FRONT

DIFFERENTIAL

. RFW F
ACTUATOR =
Iy
FREE 4—
A FREE <+
7 [

RFW UNIT
CLUTCH

COIL ™

Pz

| Py
Y
(4

; ~r TRANSFER
g POWER FLOW
//
T/'l/\// TRANSMISSION
11| _TRANSEER
SPEED SENSOR

MOTOR
COMPONENT

ENGINE
SWITCH — | - v
— TO VACUUM
TCM AL PUMP
DD, 'o\.-?—f CHECK VALVE
4x4 RELAY
BATTERY
@00 ® ® © © VONOOLEA®OD
X 4x4 CM
777
arnffn00000401
Part name Input Output REW
Dl'ic'Jgal 4x4 Speed Lock Free cgnrzr;n Clutch inc‘l'i)c(:ito indlilcl:-ato gctq?_tor
Condition sensor switch | sensor |solenoid | solenoid ent coil ¢ light ¢ light osition
4H - 4H - ON OFF 4H ON ON OFF Lock
2H - 2H - OFF ON 2H OFF OFF OFF Free

¢ When the 4x4 switch is switched from 4H to 2H, the clutch coil in the transfer stops operation but the motor
operates to slide the lockup shift fork and establish the 2H condition. Also, the RFW unit unlocks automatically.
At this time, the 4x4 indicator light turns off to inform the driver that the vehicle is in 4x2 mode.
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4-WHEEL DRIVE [AT (5R55S)]

4H to 4L Selection
FRONT
axa a DIFFERENTIAL
INDICATOR  INDICATOR
LIGHT LIGHT REW | - (
O Al 17, ACTUATOR 1t A
~
TOBATTERY = @ - LOCK
-— -
~7 W\ ’7 NN
DIGITAL TR SENSOR T @ LOCK
EXCEPT - [] ,
N POSITION ‘ » A  TRANSFER
o 0 BATTERY || POWER FLOW
i RFW UNIT \[/T/_,/ TRANSMISSION
N POSITION 4x4 SWITCH FREE CLUTCH TRANSFER

SOLENOID

[

PN

2H 4L

o
ENGINE E f
SWITCH

SOLENOID
i 0

COIL | T~ speep sensor
W 2 \‘__/ MOTOR
M, COMPONENT
)

[ 7
N o R e 4 ?zz — TO VACUUM
PRALY) Z PUMP
ONE-WAY
BA) B8 L o—1 1 | cHECK VALVE
o1
4x4 RELAY
BATTERY
@Q0VIOPe ® ® © ) VONOQOLBOAB®OD
X 4x4 CM
777
arnffn00000402
Part Input
e Digital — MOtOC:UtpUt ax4 aL RFW
TR 4)'(4h Speed L|°°k.d Free_ | compon Clm.?h indicato | indicato gc;tsui?itg;
Condition sensor swite sensor | solenoid | solenoi ent col r light r light
4H N 4H V‘f;,'t‘(')‘ge ON OFF 4H ON ON OFF Lock
aL N 4L "‘:?(‘)‘;'e ON OFF 4L ON ON ON Lock

Shifting from 4H to 4L can be performed only when the vehicle is stopped with the selector lever in the N
position. When the 4x4 switch is switched from 4H to 4L, the motor in the transfer operates and the reduction

shift fork slides to establish the 4L condition. At this time, the RFW unit remains locked and the 4x4 indicator
light remains illuminated and, in addition, the 4L indicator light illuminates.
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4-WHEEL DRIVE [AT (5R55S)]

4L to 4H Selection

EXCEPT
N POSITION
o

N POSITION

ENGINE
SWITCH

DIGITAL TR SENSOR

s 1)

T

4x4 aL

INDICATOR  INDICATOR

LIGHT LIGHT
M7,

TOBATTERY

=ik}
®

4x4 SWITCH
FREE
/ 4H \ SOLENOID
2H

A

TO BATTERY

RFW
ACTUATOR

LOCK

FRONT
DIFFERENTIAL

[
-l

LOCK

I__II

Lo

RFW UNIT \l'/tl\/
CLUTCH

COIL ™|
7z

TRANSFER
“/ POWER FLOW

|~ TRANSMISSION
TRANSFER

SPEED SENSOR
m]y
\__( MOTOR
M COMPONENT

T~

N R —» TO VACUUM
TCM ONEAY PUMP
DD, | o—21 || cHECK VALVE
o4
4x4 RELAY
BATTERY .
QYO ® ® © v VMNMOOLBAOB®OWD
X 4x4 CM
77
arnffn00000403
Input t
rertname Digital = Moto(l?utpu 4x4 4L RFW
tuat
TR 4?(t4h Speed I;OCk. d Il=ree_ ¢ | compon CM.‘: h indicato | indicato ,agzsui;:;
Condition sensor | SWHC sensor | solenold) solenol ent col r light r light
4L N aL "‘zg')‘ge ON OFF aL ON ON ON Lock
4H N 4H "z?c')‘ge ON OFF 4H ON ON | OFF | Lock

e Shifting from 4L to 4H can be performed only when the vehicle is stopped with the selector lever in the N
position. When the 4x4 switch is switched from 4L to 4H, the motor in the fransfer operates and the reduction
shift fork slides to establish the 4H condition. At this time, the RFW unit remains locked and the 4x4 indicator
light remains illuminated, but the 4L indicator light turns off.
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SYSTEM (ABS)] .......... 04-02A ANTILOCK BRAKE SYSTEM
ON-BOARD DIAGNOSTIC [REAR ANTILOCK BRAKE
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[4-WHEEL ANTILOCK BRAKE
SYSTEM (4W-ABS)]........ 04-13B

04-00 OUTLINE

BRAKE ABBREVIATIONS ........... 04-00-1 BRAKE SPECIFICATIONS............ 04-00-2
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BRAKE ABBREVIATIONS

dcf040000000t01

ABS Antilock Brake System

CM Control Module

HU Hydraulic Unit

IDS Integrated Diagnostic Software
LF Left Front

LR Left Rear

LSPV Load Sensing Proportioning Valve
PID Parameter Identification

PDS Portable Diagnostic Software
RF Right Front

RR Right Rear

Sw Switch

4W-ABS | 4-Wheel Antilock Brake System
4x2 4-wheel 2-drive

4x4 4-wheel 4-drive

BRAKE FEATURES

dcf040000000t02

Improved safety 4-wheel antilock brake system {(4W-ABS) adopted

Rear antilock brake system (ABS) adopted

Tandem diaphragm power brake unit adopted

Load sensing proportioning valve (LSPV) has been adopted
Large diameter front disc brakes adopted

Two-piston type front disc brake caliper adopted (Hi-Rider, 4x4)
Wide width lining for the rear brake drum adopted

Vacuum pump adopted

Automatic adjustment mechanism rear brake (drum) has been adopted

Integrated construction of the hydraulic unit (HU) and control module (CM) adopted for the ABS
HU/CM (4W-ABS)

Improved braking force

Improved serviceability
. | Size and weight reduction

04-00-1



OUTLINE

BRAKE SPECIFICATIONS

dcf040000000t03

Front brake
(disc)

ltem Specification
4x2 (except Hi-Rider) | Hi-Rider, 4x4

Type Suspended design
Brake pedal | Pedal lever ratio 3.68
‘ Max. stroke (mm {in}) 129 {5.08}
Master Type Tandem (with level sensor)
cylinder Cylinder bore (mm {in}) 25.4 {1.00}

Type Ventilated disc

Cylinder bore (mm {in}) 60.5 {2.38} 42.86 {1.687} x 2

Pad dimensions (area x thickness)

2

(mm? x mm {in? x in})

4,950 {7.673} x 10 {0.39}

5,500 {8.525} x 9 {0.35}

Disc plate dimensions
(outer diameter x thickness)

(mm {in})

256 {10.1} x 24 {0.94}

289 {11.4} x 28 {1.1}

Type

Leading-trailing

Wheel cylinder bore (mm {in})

23.81 {0.9374}

Lining dimensions

':ﬁﬁ:nt)”ake (width x length x thickness) 55 (2.2} x 271 {10.7} x 5.5 {0.22} | 55 {2.2} x 296 {11.7} x 5.5 {0.22}
(mm {in})
Drum inner diameter (mm {in}) 270 {10.6} 295 {11.6}
Shoe clearance adjustment Automatic adjuster
Vacuum multiplier
Sr?ivtver brake | Type Tandem diaphragm
Outer diameter (mm {in}) 188.4 {7.417} + 215.2 {8.472}
Rear wheel
braking force |Type Load sensing proportioning valve
control device
. Type Mechanical two-rear-wheel control
Parking brake Operation system Stick lever type
Brake fluid Type SAE J1703, FMVSS 116 DOT-3
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ON-BOARD DIAGNOSTIC [4-WHEEL ANTILOCK BRAKE SYSTEM (4W-ABS)]

04-02B ON-BOARD DIAGNOSTIC [4-WHEEL ANTILOCK
BRAKE SYSTEM (4W-ABS)]

ON-BOARD DIAGNOSTIC SYSTEM ON-BOARD DIAGNOSTIC SYSTEM
OUTLINE[4W-ABS] ............ ... 04-02B-1 ACTIVE COMMAND MODES

ON-BOARD DIAGNOSTIC SYSTEM FUNCTION[4W-ABS] .............. 04-02B-3
FUNCTION [4W-ABS].............. 04-02B-2 ON-BOARD DIAGNOSTIC SYSTEM

ON-BOARD DIAGNOSTIC SYSTEM EXTERNAL TESTER COMMUNICATION
PID/DATA MONITOR FUNCTION FUNCTION [4W-ABS] .............. 04-02B-4
[W-ABS].........coiiiiiiiiaann 04-02B-3 DLC-2 CONSTRUCTION [4W-ABS] ... .04-02B-5

ON-BOARD DIAGNOSTIC SYSTEM OUTLINE [4W-ABS]

dcf040243750t04

¢ The on-board diagnostic system consists of a malfunction detection system that detects abnormalities in input/
output signals when the ignition switch is at the ON position, a data monitor function that reads out specified
input/output signals and a simulation function that allows for override operation of output parts (such as
solenoid valves).

e The data link connector 2 (DLC-2), which groups together all the connectors used for malfunction diagnosis
and detecting/repair into a single location, has been adopted, thereby improving serviceability. Diagnosis is
performed by connecting the current diagnostic tool to the DLC-2.

» In addition to DTC read-out, the current diagnostic tool is used to clear DTCs using the display screen of the
diagnostic tester, and to access the PID/data monitor and simulation functions, providing enhanced
malfunction diagnosis and improved serviceability.

Block Diagram

ABS
WARNING
LIGHT

A

ON-BOARD DIAGNOSTIC FUNCTION
| |
I
: *|MALFUNCTION DISPLAY |
! ----»{FUNCTION i
i f
| MEMORY |--- ;
! FUNCTION |-~ !
[ | SERIAL |
: ) === COMMUNICATION |« I DLC-2
> I
: Y | [
| I
| I
| ‘ ' | '
|
| MALFUNCTION|  PID/DATA | \~ove s | CURRENT
! DETECTION MONITOR | /e e 2 A TION | DIAGNOSTIC
' FUNCTION FUNCTION
[ : TOOL
!
1 A |
1 Y HU !
I [FAIL-SAFE INSPECTION| !
| [FUNCTION FUNCTION | |
o — — N N U | N U U [P D |
INPUT l\ OUTPUT
DEVICE NORMAL CONTROL AREA DEVICE
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ON-BOARD DIAGNOSTIC [4-WHEEL ANTILOCK BRAKE SYSTEM (4W-ABS)]

ON-BOARD DIAGNOSTIC SYSTEM FUNCTION [4W-ABS]

Malfunction Detection Function
¢ The malfunction detection function detects malfunctions in the input/output signal system of the ABS HU/CM
when the engine switch is at the ON position.
o When the ABS HU/CM are started up, the following malfunction detections are performed.

— The ABS warning light illuminate for approx. 3 s when the engine swiich is turned to the ON position. At
the same time, the fail-safe relay is operated, and the input/output signals of each part is monitored for
malfunction diagnosis. After starting to drive, the first time the vehicle speed is approx. 12 km/h {7 5 mph}
or more the pump motor is operated and malfunction diagnosis is performed again.

» When malfunctions are detected, the corresponding lights are illuminated to alert the driver. Using the external
tester communication function, DTCs can be output through the KLN of the DLC-2. At the same time,
malfunction detection results are sent to the memory and fail-safe functions.

dcf040243750t05

Memory Function
s The memory function stores DTCs of malfunctions in input/output signal systems. With this function, once a
DTC is stored it is not cleared afier the engine switch has been turned off (LOCK position), even if the
malfunctioning signal system has returned to normal.
¢ Since the ABS HU/CM has a built-in non-volatile memory, DTCs are not cleared even if the battery is removed.
Therefore, it is necessary io clear the memory after performing repairs. Refer to the Workshop Manual for the
DTC clearing procedure.

Fail-safe Function
¢ When the malfunction detection function determines a malfunction, each light illuminates to advise the driver.
At this time, the fail-safe function controls the ABS as shown in the fail-safe function table.

Fail-safe Function Malfunction Contents

Fail-safe function
Malfunction location DTC number |Warning light iliumination status Control status
ABS warning light ABS control
B1317 . - . "
| Power supply system 51318 Huminated Control disabled 2
ABS HU/CM system B1342 Hluminated ~ Control disabled
Brake switch signal system B1484 Not illuminated Control enabled
C1095
Pump motor, motor relay systems C1096 lluminated Control disabled
C1145
C1155 . .
ABS wheel-speed sensor system C1165 llluminated Control disabled
C1175
! Fail-safe relay system C1186 llluminated Control disabled
C1194
C1198
2
Solenoid valve system glgg A llluminated Control disabled
C1210
| C1214
' ABS wheel-speed sensor (slip . .
» monitor) system C1222 Illuminated Control disabled
C1233
ABS wheel-speed sensor/ABS C1234 . .
sensor rotor systems C1235 llluminated Control disabled
C1236
Incorrect ABS HU/CM installed C1414 llluminated Control disabled
C1730
G sensor system 3 C1949 lluminated Conirol disabled
C1950

*1
2

: If the ignition voltage returns to normal, the light goes out.
1 If the ignition voltage returns to normal, control is enabled.
3 : Hi-Rider, 4x4
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ON-BOARD DIAGNOSTIC [4-WHEEL ANTILOCK BRAKE SYSTEM (4W-ABS)]

ON-BOARD DIAGNOSTIC SYSTEM PID/DATA MONITOR FUNCTION [4W-ABS]

s The PID/data monitor function is used for optionally selecting input/output signal monitor items preset in the
ABS HU/CM and reading them out in real-time.

dcf040243750t06

PID/data monitor item Input/output part ggg{gﬁﬁg:g&
ABS_LAMP ABS warning light On/Off
ABS_VOLT Battery \
ACCLMTR’ G sensor G
BOO_ABS "1 Brake switch On/Off
CCNTABS Number of continuous DTCs —_—
PMP_MOTOR Pump motor On/Off
RLY_PMP Pump motor relay On/Off
RLY_VLV Solenoid valve relay On/Off
V_LF_INL LF inlet solenoid valve On/Off
V_LF OTL LF outlet solenoid valve On/Off
V_RF_INL RF inlet solenoid valve On/Oft
V_RF_OTL RF outlet solenoid valve On/Off
V_Rear_INL Rear inlet solenoid valve Oon/Off
V_Rear_OTL Rear outlet solenoid valve On/Off
WSPD_LF ABS wheel-speed sensor (LF) KPH, MPH
WSPD_LR ABS wheel-speed sensor (LR) KPH, MPH
WSPD_RF ABS wheel-speed sensor (RF) KPH, MPH
WSPD_RR ABS wheel-speed sensor (RR) KPH, MPH

: Hi-Rider, 4x4

ON-BOARD DIAGNOSTIC SYSTEM ACTIVE COMMAND MODES FUNCTION [4W-ABS]

dcf040243750t07

o The active command modes function is used for optionally selecting active command modes items of input/
output parts preset in the ABS HU/CM, and to operate them regardless of CM control.
¢ To protect the hydraulic unit interior, operate output related parts for only 10 s or less when using the active
command modes function.

Active Command Modes Table

Command name Output part name Operation ggre‘g?tti'g:
PMP_MOTOR Pump motor
V_LF_INL LF inlet solenoid valve
V_LF_OTL LF outlet solenoid valve . )
V_Rear_INL Rear inlet solenoid valve On/Off Engine switch at
V_Rear_OTL Rear outlet solenoid valve
V_RF_INL RF inlet solenoid valve
V_RF_OTL RF outlet solenoid valve

04-02B-3



ON-BOARD DIAGNOSTIC [4-WHEEL ANTILOCK BRAKE SYSTEM (4W-ABS)]

ON-BOARD DIAGNOSTIC SYSTEM EXTERNAL TESTER COMMUNICATION FUNCTION [4W-ABS]

¢ The external tester communication function enables communication of diagnostic data (DTC read-outs, input/
output signal read-outs, and operation of input/output parts) between the ABS HU/CM and an external tester.

Connections and Communication Contents

dcf040243750t08

External tester

Current diagnostic tool

Connection

Communication method

On-board diagnostic
{malfunction detection)
function

Input/output: KLN

Serial communication

PID/DATA monitor function

Input/output: KLN

Serial communication

Active command modes
function

Input/output: KLN

Serial communication

Serial communication

s Serial communication (two-way communication) allows for multiple data to be sent and received instantly along

the same line.

s By connecting the current diagnostic tool to the DLC-2, diagnostic data can be sent and received between the
current diagnostic tool and the ABS HU/CM using the KLN terminals (within the DLC-2).

¢ The ABS HU/CM receives the command signals of the malfunction detection function, PID/data monitor
function, and the active command modes function from the current diagnostic tool, and sends DTCs and data
regarding the operating condition and status of each input/output part to the current diagnostic tool.

DBR402ZTB003

Diagnostic function name

Signal received

Signal sent

Malfunction detection function

DTC verification signal

DTC

PiD/data monitor function

Command signal to read selected
monitor item

Monitored data for requested monitor
item

Active command modes function

Operation command signal for selected
active command modes item

Input/output part name

04-02B—4



ON-BOARD DIAGNOSTIC [4-WHEEL ANTILOCK BRAKE SYSTEM (4W-ABS)]

DLC-2 CONSTRUCTION [4W-ABS]

dcf040243750t09

¢ A connector (DLC-2) conforming to International Organization for Standardization (ISO) standards has been

added.

¢ Shape and terminal arrangement as stipulated by the 1ISO 15031-3 (SAE J1962) international standard has v
been adopted for this connector. The connector has a 16-pin construction that includes the KLN, GND1, GND2

and B+ terminals.

DLC-2
I’;l
|: B+
KLN GND2 | GND1
DBR402ZTB002
Terminal Function
KLN Serial communication KLN terminal
GND1 Body ground terminal
GND2 Serial communication ground terminal
B+ Battery power supply terminal
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CONVENTIONAL BRAKE SYSTEM

04-11 CONVENTIONAL BRAKE SYSTEM
CONVENTIONAL BRAKE LOAD SENSING PROPORTIONING

SYSTEMOUTLINE................. 04-11-1 VALVE (LSPV) CONSTRUCTION ..... 04-11-3
CONVENTIONAL BRAKE LOAD SENSING PROPORTIONING

SYSTEM STRUCTURAL VIEW....... 04-11-1 VALVE (LSPV) OPERATION ......... 04-11-4
MASTER CYLINDER FRONT BRAKE (DISC)

CONSTRUCTION ................. 04-11-2 CONSTRUCTION.........cvuvunn. 04-11-6
POWER BRAKE UNIT REAR BRAKE (DRUM)

CONSTRUCTION ................. 04-11-2 CONSTRUCTION..........cevntnt. 04-11-7
VACUUM PUMP CONSTRUCTION .... 04-11-2 REAR BRAKE (DRUM) OPERATION .. .04-11-8

CONVENTIONAL BRAKE SYSTEM OUTLINE

e A tandem-type master cylinder has been adopted, improving braking force.

« A large diameter, tandem diaphragm power brake unit has been adopted, improving braking force.
A large diameter, ventilated disc-type front brake has been adopted, improving braking force.

A two-piston type front disc brake caliper has been adopted, improving braking force. (Hi-Rider, 4x4)
A wide width lining for the rear brake drum has been adopted, improving braking force.

An Automatic adjustment mechanism rear brake (drum) has been adopted, improving serviceability
A vacuum pump has been adopted, improving braking force.

dcf041100000t01

CONVENTIONAL BRAKE SYSTEM STRUCTURAL VIEW

dcf041100000t02

LOAD SENSING
PROPORTIONING VALVE (LSPV)

MASTER CYLINDER
POWER BRAKE UNIT

REAR BRAKE (DRUM)

FRONT BRAKE (DISC)

VACUUM PUMP

DCF411ZTB001
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CONVENTIONAL BRAKE SYSTEM

MASTER CYLINDER CONSTRUCTION

» A tandem-type master cylinder with a 25.4 mm

{1.00 in} bore has been adopted, improving
braking force.

POWER BRAKE UNIT CONSTRUCTION

* A tandem diaphragm type power brake unit has
been adopted for all models, achieving

compatibility between high braking performance
and excellent brake feeling.

VACUUM PUMP CONSTRUCTION

e A gear-driven vacuum pump has been adopted,
improving braking force.

dcf041143400t01

04-11-2
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5 =
DBR411ZTB003
dcf041118777101
DBR411ZTB014



CONVENTIONAL BRAKE SYSTEM

LOAD SENSING PROPORTIONING VALVE (LSPV) CONSTRUCTION
, dcf041143903t01

¢ This valves is to proportion the braking force to the front and rear wheels as ideally as possible for higher safety
at the time of the brakes being applied, it controls the brake fluid pressure to the rear brakes according to the
load on the rear axle so that the rear end of the vehicle may not spin due to locking of the rear wheels in
advance of the fronts.
e This valve also incorporates a bypass passage that prevents pressure reduction so that rear wheels will still '
have plenty of braking force to stop the vehicle in the event of a front master cylinder malfunction. '

REAR FRONT IN

RETAINER REARIN  OUT

PLUNGER BODY

X-RING
RING VALVE

DBR411ZTB008
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CONVENTIONAL BRAKE SYSTEM

LOAD SENSING PROPORTIONING VALVE (LSPV) OPERATION

Braking When Vehicle Empty
¢ The hydraulic pressure generated at the rear section of the master cylinder is applied, via input port 1, to the

hydraulic-pressure control section of the LSPV. ’ '
The hydraulic pressure generated at the front section of the master cylinder is applied to the front brakes, and
to the bypass section of the LSPV via input port 2. The rear wheel and front wheel hydraulic pressure are
separated by the X-ring of the plunger. Since port 1 hydraulic pressure is normally equal to port 2 hydraulic
pressure, the plunger is pressed against the cylinder base by L.
When port 1 hydraulic pressure is applied to the plunger, the plunger tries {o move to the left. But, because
there is also at the same time force applied in the right direction by the lever link {force L), the plunger is held
against the cylinder base. The result is that the hydraulic pressure at the output side is the same as at the input
side when force L is higher than the input pressure.

dcf041143903t02

MWV
T
(

PRESSURE IN
(REAR)

PORT-1

PRESSURE OUT

T

PRESSURE IN

(FRONT)

-

L=

PORT-2

RETAINER
PLUNGER

AXLE CASING

RING VALVE

OUTPUT PRESSURE

INPUT PRESSURE

DBR411ZTB009

» When the input hydraulic pressure increases further and overcomes force L, the plunger is moved slightly
leftward, sealing it against the ring valve. This temporarily separates the input side from the output side. The
output pressure at this time is called the break point. If force L from the lever link changes (i.e. lowering of the
vehicle body), this break point changes accordingly.

PRESSURE IN PRESSURE IN
(REAR) PRESSURE OUT  (FRONT)
PORT-1 l
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)
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o
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' PLUNGER RING VALVE
AXLE CASING
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CONVENTIONAL BRAKE SYSTEM

¢ When the input pressure passes the break point, the plunger is moved back against the cylinder base. The
output port is opened, and hydraulic pressure generated at the rear section of the master cylinder is applied to
the rear wheel cylinders.
As the output pressure continues to increase, the plunger is again moved toward the left against the ring valve,
thus separating the input and output side again.
This action is repeated to control the output pressure.

PRESSURE IN PRESSURE IN
(REAR) PRESSUREOUT  (FRONT)
l | :
o
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o)
i
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Z o R i e
— —— - — <4 e a i
: O 1
kP
INPUT PRESSURE
[l
H
- - ]
i
|
E AXLE CASING
DBR411ZTB011

Braking When Vehicle Loaded
» The vehicle height (from the ground) decreases when cargo is loaded into the vehicle. This causes the force of
the spring connected to the axle casing to decrease and the force of the spring on the LSPV to increase force
L, increasing the pressure holding the plunger to the right.
The master cylinder hydraulic pressure (input) needed to cause the plunger o move back to the left also
becomes equally higher as a result.

This causes the break point to be increased and extra barking power is provided in accordance with the weight
of cargo loaded.

PRESSURE IN PRESSURE IN
(REAR) PRESSUREOUT  (FRONT)

|
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: |I : == (72} kP :
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: z L |
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: \‘ |__( :
! Il akP > :
: VoL AXLE CASING INPUT PRESSURE !
| ik |
e DBRAT{ZTBO12
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CONVENTIONAL BRAKE SYSTEM

If Malfunction Of Front Hydraulic System
¢ [f there is a malfunction of the front-brake hydraulic system, the hydraulic pressure from input port 2 becomes
zero. The result is that the input pressure presses the plunger to the right, opening the bypass passage.
The output pressure thus equals the input pressure, and there is so pressure reduction.

PRESSURE IN
PRESSURE IN (FRONT)
(REAR) PRESSURE OUT %
1 PORT-2
4 w
A | l 1
o)
[11]
@
Y o]
L%"r—ﬂ—% S W g — E
=2
o
| E—
O PLUNGER INPUT PRESSURE
AXLE CASING
DBR411ZTB013

FRONT BRAKE (DISC) CONSTRUCTION

4x2 (Except Hi-Rider)
o lLarge diameter, ventilated disc type front brakes with a 256 mm {10.1 in} diameter and 24 mm {0.94 in}
thickness have been adopted, improving braking force and fade resistance.

dcf041133980t01

DBR411ZTB004

Hi-Rider, 4x4
* Two-piston type front disc brake caliper has been adopted, improving braking force.
¢ Large diameter, ventilated disc type front brakes with a 289 mm {11.4 in} diameter and 28 mm {1.1 in}
thickness have been adopted, improving braking force and fade resistance.

DBR411ZTB005
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CONVENTIONAL BRAKE SYSTEM

REAR BRAKE (DRUM) CONSTRUCTION
dcf041126250t01

¢ A leading/trailing type rear drum brake, with a 270 mm {10.6 in} (4x2 (except Hi-Rider)) or 295 mm {11.6 in}
(Hi-Rider, 4x4) drum inner diameter and 23.81 mm {0.937 in} wheel cylinder inner diameter, has been
adopted, improving braking force and fade resistance.

¢ Braking stability is ensured by use of 55 mm {2.16 in} width linings.

e [f has an incremental automatic adjustment mechanism of shoe clearance to improve serviceability.

BACKING PLATE

SHOE HOLD PIN
WHEEL CYLINDER

OPERATING LEVER
BRAKE SHOE

BRAKE DRUM

REAR PARKING

BRAKE CABLE
ADJUST STRUT

PAWL LEVER

:

DBR411ZTB006
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CONVENTIONAL BRAKE SYSTEM
REAR BRAKE (DRUM) OPERATION

Automatic Adjustment Mechanism

o This brake is equipped with an auto adjust mechanism, which automatically adjusts shoe clearance when the
brake pedal is depressed.The auto adjust mechanism is composed of an adjust strut and pawl lever.

dcf041126250t02

DBR411Z7T8007

When there is large clearance

» The end of the adjust strut receives the rotation force against the pawl lever caused by the spring which has pin
A as its fulcrum.When the brake pedal is depressed, the pawl lever moves in the direction of the arrow with pin
A as the fulcrum, because the length of the adjust strut does not change in response to the increase in shoe
space.

¢ The gear rotates because the end B of the pawl lever is engaged with the gear of the adjust strut. Because the
gears and the body are engaged by the bolt and nut, the total length of the adjust strut increases when the gear
rotates in the direction indicated in the figure. When there is a large clearance, the gear rotates one notch each

time the brake pedatisdepressed:

When clearance is proper

¢ When the clearance is proper, clearance is maintained because the shoe does not stroke (the pawl lever does
not tilt) enough at rotate the gear one notch, even when the brake pedal is depressed.

04-11-8



PARKING BRAKE SYSTEM
04-12 PARKING BRAKE SYSTEM

PARKING BRAKE SYSTEM OUTLINE. . 04-12-1 PARKING BRAKE SYSTEM
STRUCTURALVIEW............... 04-12-1

PARKING BRAKE SYSTEM OUTLINE

¢ A stick lever type parking brake has been adopted, improving operability.

dcf041200000t01

PARKING BRAKE SYSTEM STRUCTURAL VIEW

dcf041200000t02

WL-3

PARKING BRAKE

PARKING BRAKE LEVER

SWITCH

FRONT PARKING BRAKE CABLE
WL-C (EXCEPT Hi-Rider)

PARKING BRAKE
PARKING BRAKE | pvER

SWITCH

REAR PARKING
BRAKE CABLE

FRONT PARKING BRAKE CABLE

WL-C (Hi-Rider) WE-C

PARKING BRAKE
PARKING BRAKE | cveR

SWITCH

REAR PARKING
FRONT PARKING BRAKE CABLE BRAKE CABLE
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ANTILOCK BRAKE SYSTEM [4-WHEEL ANTILOCK BRAKE SYSTEM (4W-ABS)]

04-13B ANTILOCK BRAKE SYSTEM [4-WHEEL ANTILOCK

BRAKE SYSTEM (4W-ABS)]

ABS OUTLINE [4W-ABS]...........
ABS STRUCTURAL VIEW [4W-ABS] ..

ABS SYSTEM WIRING DIAGRAM
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ABS OUTLINE [4W-ABS]

dcf041300000t04

¢ The ABS HU/CM, integrating both the hydraulic unit (HU) and control module (CM), has been adopted,

resulting in size and weight reduction.

e Select-low controlled-4-wheel anti-lock brake system with 4-sensor and 3-channel has been adopted, and has

the following features.

— The integrated ABS Hydraulic Unit/Control Module (HU/CM) system is compact, lightweight and highly

reliable.

— Combined use of the current diagnostic tool and the ABS HU/CM allows the following functions to improve

serviceability:
s 4-digit DTC display
« PID/DATA monitor function

e Active command modes function

ABS STRUCTURAL VIEW [4W-ABS]

dcf041300000t05

ABS WARNING
LIGHT

G SENSOR (Hi-Rider, 4x4)

SENSOR

FRONT ABS WHEEL-SPEED

REAR ABS WHEEL-SPEED

DCF413BTB0O1
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ANTILOCK BRAKE SYSTEM [4-WHEEL ANTILOCK BRAKE SYSTEM (4W-ABS)]

ABS SYSTEM WIRING DIAGRAM [4W-ABS]

dcf041300000t06
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ABS HU/CM CONSTRUCTION [4W-ABS]

DCF413BWB001

* A high reliability, reduced size and weight ABS
HU/CM, integrating both the ABS HU and ABS
CM, has been adopted.

04-13B-2
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ANTILOCK BRAKE SYSTEM [4-WHEEL ANTILOCK BRAKE SYSTEM (4W-ABS)]

ABS HU PART FUNCTION [4W-ABS] 4cf041343750109

e The ABS HU adjusts the fluid pressure to the caliper pistons by controlling (on/off) each solenoid valve and
pump motor according to signals from the ABS CM.

ABS HU PART CONSTRUCTION/OPERATION [4W-ABS]

Construction
¢ The integrated ABS HU/CM system controls the ABS. The ABS are an independent front wheel control, rear
axle control, 4-sensor, 3-channel system.

dcf041343750t10

Function of main component Parts

Part name Function

e The solenoid valves control the fiuid pressure at individual brake calipers (wheel
cylinders) in accordance with the signal received from the ABS CM.

e There are six solenoid valves in total and two solenoid valves in each wheel
(one for retaining pressure and one for reducing pressure) are used. There are
four valves for the front wheel, and the left and right wheels are controlled
separately. There are two valves used to control the rear wheels simultaneously.

¢ The reservoirs temporarily store the hydraulic pressure which flows from the

Inlet solenoid valve, outlet solenoid valve

Reservoir brake caliper (wheel cylinder) through the outlet solenoid valve during pressure
reduction.

Pump ¢ The pump returns brake fluid from the reservoir to the master cylinder.

Pump motor e Operates the pump according to ABS CM signals.

Hydraulic circuit diagram

MASTER CYLINDER

_Limﬂ 04

1 1 )¢ 1 INLET
INLET INLET CHECK VALVE SOLENOID
SOLENOID SOLENOID VALVE
VALVE VALVE DAER=
PUMP MOTOR
"y A I b 3 I
OUTLET :FOUTLET Y Y OUTLET P
SOLENOID SOLENOID SOLENOID
VALVE VALVE VALVE
BRAKE @ @ ,
CALIPER RESERVOIR  RESERVOIR WHEEL
CYLINDER

DBR413ZTB003
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ANTILOCK BRAKE SYSTEM [4-WHEEL ANTILOCK BRAKE SYSTEM (4W-ABS)]

Operating

» The ABS HU/CM detects wheel-speed and driving condition based on the ABS wheel-speed sensors, and
outputs on/off electronic signals to the inlet solenoid valves and outlet solenoid valves to controf the ABS

control.

e The ABS HU/CM controls ABS by calculating wheel slip from ABS wheel-speed sensor signals, and adjusting

the brake pressure.

Solenoid valve (Inlet) Solenoid valve (Outlet) Pump motor, pump
Normal brake Off (open) Off (close) Stopped
Pressure reduction On (close) On (open) Operating
Pressure retention On (close) Off (close) Stopped
Pressure increase Off (open) Off (close) Stopped

NORMAL BRAKE AND PRESSURE INCREASE

MASTER
CYLlNDER\EﬂH]_\

INLET SOLENOID
/

PUMP MOTOR

RESERVOIR

PRESSURE RETENTION

I

ON 3
CLOSE)

VALVE

~OUTLET SOLENOID
M vawve

PRESSURE REDUCTION

ON M

(CLOSE)
¢ o
SER

ﬂ ON MED>
1 (OPEN) |

O
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ANTILOCK BRAKE SYSTEM [4-WHEEL ANTILOCK BRAKE SYSTEM (4W-ABS)]

ABS CM PART FUNCTION [4W-ABS] dcf041343750t11

o The ABS CM detects the vehicle wheel speeds based on the signals from the four ABS wheel- speed sensors.
The CM calculates the rotation condition of each wheel from the relation between the detected vehicle wheel
speed and the estimated (based on the detected speed) vehicle speed from there on. It then accordingly
controls brake fluid pressure to each wheel to prevent lock-up.

Function Table

Function name Contents
ABS control function » Controls brake fluid pressure when braking to maintain directional
stability, ensure steerability and reduce stopping distance.
On-board diagnostic system * Main components of the ABS control system have a self-diagnosis

function. In case a malfunction occurs, warning lights illuminate to alert
the driver, and at the same time a DTC is stored in the ABS HU/CM.

* When a malfunction is determined as a result of on-board diagnosis,
system control is suspended or limited to prevent any dangerous
situation while driving.

ABS CONTROL OUTLINE [4W-ABS] dcf041343750142

¢ ABS control occurs when wheel slip is determined by the ABS CM (based on the four ABS wheel-speed
sensors). Then, the ABS HU inlet and outlet solenoid valves are operated and brake fluid pressure is controlled
accordingly to prevent wheel lock-up.

¢ Use of ABS control during emergency braking or on slippery road surfaces allows directional stability to be
maintained, steerability ensured and stopping distance to be reduced.

o The ABS control system has independent front wheel control and unified control (select low) for the rear
wheels. :

Note
¢ Select low control: A conirol system in which the left and right vehicle wheel speeds are compared and
brake fluid pressure is controlled according to the wheel most likely to lock-up.

Block Diagram

ABS HU/CM

|

cM | HU

|
LF ABS WHEEL-SPEED |
SENSOR > I »| LF CALIPER PISTON

|

|  |SOLENOID

| |vALVE v
RF ABS WHEEL-SPEED
SENSOR > I »| RF CALIPER PISTON

CPU I >

LR ABS WHEEL-SPEED _ |
SENSOR > |

| PUMP

' MOTOR LR WHEEL CYLINDER
RR ABS WHEEL-SPEED . I N
SENSOR > I >

I RR WHEEL CYLINDER

|

1

A
G SENSOR (Hi-Rider, 4x4)
DCF413ZTB012
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ANTILOCK BRAKE SYSTEM [4-WHEEL ANTILOCK BRAKE SYSTEM (4W-ABS)]

ABS CONTROL OPERATION [4W-ABS] dcf041343750113

e When the ABS CM determines wheel slip conditions based on the signals from the ABS wheel-speed sensors
during braking, the ABS CM operates the ABS HU inlet and outlet solenoid valves, reducing and maintaining
brake fluid pressure in accordance with the wheel slip factors. Then, when the wheel slip condition has passed,
brake fluid pressure is increased and maintained, ensuring braking with a constantly stable brake force.

Operating Condition Transition Diagram

HIGH‘

A ESTIMATED VEHICLE SPEED
WHEEL SPEED

SPEED

0 >

SOLENOID VALVE CONTROL

PRESSURE REDUCTION |- —— — = = = — = — = — = — e e
PRESSURE MAINTAINED|- —— == —f——————~=—— - _ H

PRESSURE INCREASE ]

HIGH“

BRAKE FLUID
PRESSURE

———— ________AI____].

-

TIME

DBR413ZTB012

ABS WHEEL-SPEED SENSOR AND ABS SENSOR ROTOR FUNCTION [4W-ABS] i 1343720003

» The ABS wheel-speed sensor, which has a magnetic pick-up, transmits the rotation condition of each wheel to
the ABS HU/CM.

ABS WHEEL-SPEED SENSOR AND ABS SENSOR ROTOR CONSTRUCTION/OPERATION [4W-ABS]

dcf041343720t04
Construction i
o The front ABS wheel-speed sensor is installed on the steering knuckle and the front ABS sensor rotor is
integrated with the front wheel hub (4x2 except Hi-Rider) or drive shaft (Hi-Rider, 4x4).
e The rear ABS wheel-speed sensor is installed on the hub spindle and the rear ABS sensor rotor is integrated
with the rear axle shaft.

ABS WHEEL-SPEED SENSOR
—— PERMANENT MAGNET
ColL
mﬂ Huml— ABS SENSOR ROTOR
g:;\POLE PIECE

DBR413ZTB010
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ANTILOCK BRAKE SYSTEM [4-WHEEL ANTILOCK BRAKE SYSTEM (4W-ABS)]

Operation
* As the ABS sensor rotor rotates, magnetic flux OUTPUT VOLTAGE WAVEFORM

formed from the permanent magnet varies and +
alternating current is formed with an
electromagnetic conductor. Using this alternating
current, rotation speed is expressed as a varying
proportional cycle and from detection of this cycle
the CM part of the ABS HU/CM can then detect
the wheel rotation speed. While the structures of
the front and rear ABS wheel-speed sensor differ,
the operation is the same.

HIGH SPEED

LOW SPEED

DBR413ZTB011

G SENSOR FUNCTION [4W-ABS]

dcf041343770t01

Note
» Because the Hi-Rider vehicle is based on the 4x4 vehicle, the 4x4 vehicle ABS system has been adopted.
Therefore, the G-sensor, which is generally installed to 4x4 vehicles only, is installed to the Hi-Rider.
o Because the 4x4 vehicle ABS system has been adopted on the Hi-Rider, the ABS is controlled in the
same way as the 4x4 vehicle.

¢ In the Hi-Rider and 4x4 vehicle, the G sensor detects and calculates the vehicle G force (acceleration and
deceleration G force), and outputs the change in voltage to the ABS HU/CM.

G SENSOR CONSTRUCTION/OPERATION [4W-ABS] —

¢ The G sensor is installed under the RH front seat and detects vehicle movement during a brake lockup event
that is transferred to other wheels through the powertrain, and transmits the signal {o the ABS HU/CM.

e The drive train of 4x4 vehicles delivers driving force to all four wheels, and due to this interlocking, the speed of
all wheels during braking is the same. When driving on road surfaces with especially low m (friction coefficient), 04
it is difficult to estimate the vehicle speed based on the wheel speed, and ABS braking becomes unreliable.
(For 4x2 vehicles, the front and rear wheels are independent, so it is possible to accurately estimate the vehicle
speed by measuring the difference between the rotation speeds of the front and rear tires.) A G sensor is
installed to overcome this situation. When braking, the change in G-force is detected, and the road surface m is
judged (low m, high m), enabling a correction of the vehicle speed estimation.

¢ The output characteristics are based on 2.5 V with the vehicle in a stopped or driven with constant speed, and
the subsequent fluctuation is depending on the situation whereby the G force occurs.

EXTERNAL VIEW OUTPUT VOLTAGE
CHARACTERISTIC

N'Y

VEHICLE 25 /
FORWARD
/

VEHICLE
BACKWARD

| |
|
1.5 0 +15  (G)

DECELERATION

DBR413ZTB006
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TRANSMISSION/TRANSAXLE

SECTION
OUTLINE ................. 05-00 MANUAL TRANSMISSION
CLUTCH......ovvrenennnn. 05-10 [R15M-D] .........e......05-11A
MANUAL TRANSMISSION
[S15M-D, S15MX-D]...... ..05-11B
TRANSMISSION/TRANSAXLE TRANSMISSION/TRANSAXLE
ABBREVIATIONS . ................ 05-00-1 FEATURES.............ccoouuinn. 05-00-1
TRANSMISSION/TRANSAXLE
SPECIFICATIONS ................. 05-00-1
TRANSMISSION/TRANSAXLE ABBREVIATIONS
dcf050000000t01
MT Manual Transmission
1GR First Gear
2GR Second Gear
5GR Fifth Gear
TRANSMISSION/TRANSAXLE FEATURES
dcf050000000t02
CLUTCH
Reduced noise and
vibration . | Dual-mass flywheel adopted. (S15M-D, S15MX-D)
Improved durability ¢ Clutch cover with wear assurance function adopted.
Improved startability ¢ One-way valve that fits inside a clutch master cylinder adopted.
MT [R15M-D]
Improved operability ¢ A double cone synchronizer mechanism has been adopted for 2nd gear.
Improved reliability ¢ A double engagement prevention mechanism (interlock mechanism) has been adopted.
Mis-shift prevention * A stopper pin-type reverse lock-out mechanism has been adopted.
MT [S15M-D, S15MX-D]
- ¢ Alinked, triple cone synchronizer mechanism has been adopted for 1st and 2nd gears.
Improved operability ¢ Alinked, double cone synchronizer mechanism has been adopted for 3rd gear.
Improved reliability ¢ A double engagement prevention mechanism (interlock mechanism) has been adopted.
Mis-shift prevention ¢ A cam-type reverse lock-out mechanism has been adopted.

TRANSMISSION/TRANSAXLE SPECIFICATIONS

dcf050000000t03

Clutch
Iltem Specifications
Manual transmission type R15M-D | S15M-D, S15MX-D
Clutch control Hydraulic
Spring type Diaphragm
Cluteh cover Set load (N {kgf, bf})| 5,290 {539, 1,189} 10,100 {1,030, 2,271}
Clutch disc Outer d.iameter {mm {En}) 240 {9.45} 250 {9.84}
Inner diameter (mm {in}) 160 {6.30} 155 {6.10}
Type Suspended
Clutch pedal , Pedal ratio 6.0 [ 5.2
Full stroke (mm {in}) 152 {5.984}
Clutch master cylinder inner diameter (mm {in}) 15.87 {0.6248}

05-00-1



OUTLINE

Item

Specifications

Manual transmission type

R15M-D S$15M-D, S15MX-D

Clutch release cylinder inner diameter

{mm {in})

19.05 {0.7500} 22.23{0.8752}

Clutch fluid type

SAE J1703, FMVSS 116 DOT-3

Manual Transmission [R15M-D]

ltem Specifications
Transmission type R15M-D
Transmission control Floor-shift
Shift assist Synchromesh
1GR 4.250
2GR 2.356
Gear ratio 3GR 1.428
4GR 1.000
5GR 0.827
Reverse 3.656
Grade API service GL-4 or GL-5
. Viscosity All season SAE 75W-90
Oil Above 10°C {50°F} SAE 80W-90
g%%erlg?quantity) (L {US qt, Imp qt}) 2.8{3.0,2.5)

Manual Transmission [S15M-D, S15MX-D]

Item Specifications

Transmission type S$15M-D, S15MX-D
Transmission control Floor-shift
Shift assist Synchromesh

1GR 3.905

2GR 2.248
Gear ratio 3GR 1.491

4GR 1.000

5GR 0.800

Reverse 3.391

Type Mercon® Multi-purpose AFT XT-2-QDX
Oi (Caap‘[’)?g;fy quantty) (L {US qt, Imp qt}) 3.55 {3.75, 3.12}

05-00-2




TRANSMiIssION/TRANSAXLE | OB

SECTION
OUTLINE . ...ovovveenrenn.. 05-00 AUTOMATIC TRANSMISSION
ON-BOARD [BRE5S]. « «vvvvvvrenrnnn. 05-13
DIAGNOSTIC[5R55S] . ... . .. 05-02 AUTOMATIC TRANSMISSION

SHIFT MECHANISM. .. .....05-14

05-00 OUTLINE

TRANSMISSION/TRANSAXLE TRANSMISSION/TRANSAXLE
FEATURES [6R558]............... 05-00-1 SPECIFICATIONS [5R55S] .......... 05-00-1

TRANSMISSION/TRANSAXLE FEATURES [5R55S]

id0500001002f1

Five-speed 5R55S automatic transmission has been adopted.
A water-cooling type and an air-cooling type AT oil cooler has been adopted

Adaptive learn strategy system has been adopted
Engine-transaxle total control system has been adopted

Improved marketability

Superior shift quality

TRANSMISSION/TRANSAXLE SPECIFICATIONS [5R55S]

id0500001006f1

ltem Specification
Transmission type 5R558
Transmission control Floor-shift
1GR 3.22
2GR 2.29
. 3GR " 1.55
Gear ratio 4GR 100
5GR 0.71
Reverse 3.07
Type Mercon® V
ATF Capacit
( ap‘; y O;V quantity) (L {US qt, Imp qt}) 9.93 {10.49, 8.74}
Hydraulic Forward clutch 5/5
system(Number of  [Goast clutch 2/2
drive/driven gear -
plates) Direct clutch 5/5

05-00-3







ON-BOARD DIAGNOSTIC [5R55S]

05-02 ON-BOARD DIAGNOSTIC [5R55S]

ON-BOARD DIAGNOSTIC (OBD)

SYSTEM OUTLINE [5R55S]......... 05-02-1
ON-BOARD DIAGNOSTIC (OBD)

SYSTEM BLOCK DIAGRAM

[BR556S] . ....ciieie e 05-02—1
MALFUNCTION DETECTION

FUNCTION[5R55S] ............... 05-02-2
MEMORY FUNCTION [5R55S]........ 05-02-3

MALFUNCTION INDICATION
FUNCTION[5R55S8]................ 05-02-3
FAIL-SAFE FUNCTION [5R55S] ....... 05-02-3
PARAMETER IDENTIFICATION (PID)
DATA MONITORING FUNCTION

[BR55S]. « e v v vveeenrneerennananns 05-02—4
SIMULATION FUNCTION [5R55S] . .... 05-02—4
DLC-2 OUTLINE [5R55S]. . ..o vvvvn... 05-02-5

ON-BOARD DIAGNOSTIC (OBD) SYSTEM OUTLINE [5R55S]

¢ The OBD system has the following functions:

— Malfunction detection function: Detects malfunctions of the input/output devices and system components of
the AT. '

— Fail-safe function: Fixes the output device function and input value of the sensors/switches to ensure
minimum vehicle driveability when a malfunction is detected.

— Memory function: Stores the DTC when a malfunction is detected.

— PID data monitored function: Monitors the input/output signal and calculated value of the TCM, and sends
the monitoring data to the IDS/PDS.

— Simulation function: Allows override operation of simulation items for input/output system parts preset in the
TCM.

id0502c¢1100100

ON-BOARD DIAGNOSTIC (OBD) SYSTEM BLOCK DIAGRAM [5R55S5]

id0502¢1100200

TCM
OBDSYSTEM 1 INSTRUMENT CLUSTER
|
I
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! MALFUNCTION | INDICATOR LIGHT
' > INDICATION FUNCTION CAN CAN i
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! MEMORY |-! ,
i FUNCTION | _ !
! i
! ) =] B CAN =
| _|  SERIAL COMMUNICATION 1 > DLi—z
i i
! A ! CAN
| i Y
i
E Y Y Y Y ! [ IDS/PDS
MALFUNCTION PID DATA !
I
i DETECTION MONITORING ?L'VILUC‘-T’%SN !
! FUNCTION FUNCTION i
|
l Y |
|| FAIL-SAFE !
i | FUNCTION !
1____j_j____ N IS N WU I S
PCM CANJL>
OUTPUT
TRANSMISSION CONTROL SYSTEM PARTS
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ON-BOARD DIAGNOSTIC [5R55S]

MALFUNCTION DETECTION FUNCTION [5R55S]

Malfunction Detection Function
 |n the malfunction detection function, the TCM detects malfunctions in the automatic transmission while driving.
» When vehicle driving conditions correspond with a preset malfunction detection condition, the TCM determines
that the automatic transmission has a malfunction and stores the corresponding DTC.
o When a malfunction is detected, stored DTCs can be retrieved using the IDS/PDS connected to the DLC-2.

id0502¢1100300

DTC Table
DTC No. Condition
P0657 Solenoid valve power supply circuit open
P0658 Solenoid valve power supply circuit voltage low
P0O705 Digital transmission range {TR) sensor circuit malfunction (invalid bit pattern)
P0O708 Digital transmission range (TR} sensor circuit malfunction (TR3A circuit open)
P0711 Transmission fluid temperature (TFT) sensor malfunction (ATF temperature no change)
P0712 Transmission fluid temperature (TFT) sensor circuit malfunction (short to ground)
P0713 Transmission fluid temperature (TFT) sensor circuit malfunction (open circuit)
P0715 Turbine shaft speed (TSS) sensor malfunction
PO717 Turbine shaft speed (TSS) sensor signal is not input
PO718 Turbine shaft speed (TSS) sensor signal noise
P0720 Output shaft speed (OSS) sensor malfunction
PO721 Output shaft speed (OSS) sensor signal noise
Po722 Output shaft speed (OSS) sensor signal is not input
P0731 Gear 1 incorrect
PO732 Gear 2 incorrect
P0733 Gear 3 incorrect
P0734 Gear 4 incorrect
P0O735 Gear 5 incorrect
P0740 Torque converter clutch (TCC) control solenoid circuit malfunction (open circuit)
P0741 Torque converter clutch (TCC) control solenoid circuit malfunction (stuck off)
P0742 Torque converter clutch (TCC) control solenoid circuit malfunction (stuck on)
P0743 Torque converter clutch (TCC) control solenoid circuit malfunction (open or short circuit)
P0744 Torque converter clutch (TCC) control solenoid circuit malfunction (short to power)
P0745 Pressure control solenoid A malfunction (low pressure)
P0748 Pressure control solenoid A circuit malfunction (non-operation)
P0750 Shift solenoid A circuit malfunction (open or short circuit)
P0753 Shift solenoid A circuit malfunction (open or short circuit)
PO755 Shift solenoid B circuit malfunction (open or short circuit)
PO757 Shift solenoid B malfunction (stuck on) _
P0758 Shift solenoid B circuit malfunction (open or short circuit)
P0760 Shift solenoid C circuit malfunction (open or short circuit)
P0762 Shift solenoid C malifunction (stuck on)
P0763 Shift solenoid C circuit malfunction (open or short circuit)
P0765 Shift solenoid D circuit malfunction (open or short circuit)
PO768 Shift solenoid D circuit malfunction (open or short circuit)
PO775 Pressure control solenoid B malfunction (low pressure)
P0778 Pressure control solenoid B circuit malfunction (non-operation)
P0791 Intermediate shaft speed (ISS) sensor malfunction
P0O794 Intermediate shaft speed (ISS) sensor signal noise
P0795 Pressure control solenoid C malfunction (low pressure)
P0798 Pressure control solenoid C circuit malfunction (non-operation)
P0960 Pressure control solenoid A circuit malfunction (open circuit)
P0962 Pressure control solenoid A circuit malfunction (short to ground)
P0963 Pressure control solenoid A circuit malfunction (short to power supply)
P0964 Pressure control solenoid B circuit malfunction (open circuit)
P0966 Pressure contro! solenoid B circuit malfunction (short to ground)
P0967 Pressure control solenoid B circuit malfunction (short to power supply)

05-02-2



ON-BOARD DIAGNOSTIC [5R55S]

DTC No. Condition
P0968 Pressure control solenoid C circuit malfunction (open circuit)
P0970 Pressure control solenoid C circuit malfunction (short to ground)
P0971 Pressure control solenoid C circuit malfunction (short to power supply)
P1635 Tire/axle ratio out of acceptable range
P1700 Transmission indeterminate malfunction
P1702 Digital transmission range (TR) sensor circuit intermittent
P1704 Digital transmission range (TR) sensor circuit not indicating P or N position during on-board diagnostic
P1705 Digital transmission range (TR) sensor circuit not indicating P or N position during on-board diagnostic
P1711 ATF temperature out of on-board diagnostic range
P1780 O/D OFF switch circuit malfunction (open or short circuit)
P1783 ATF overheating
uo100 Communication error to PCM
u0294 Communication error to PCM

MEMORY FUNCTION [5R55S] d0502¢1100400

e The memory function stores malfunction information detected in the malfunction detection function. Once
malfunction information is stored, the memory will not be cleared even when the engine switch is turned off
(LOCK position) or the malfunction is repaired.

e The stored memory (malfunction information) can be cleared using the IDS/PDS, or by disconnecting the
negative battery cable.

MALFUNCTION INDICATION FUNCTION [5R55S] 050261100500

¢ The malfunction indication function illuminates the MIL or flashing the O/D OFF indicator light when the
malfunction detection function determines that there is a malifunction.

FAIL-SAFE FUNCTION [5R55S] 0050261100600

¢ In the fail-safe function, minimum vehicle driveability is obtained by changing the signals that are determined to
be irregular by the malfunction detection function to the preset values, and limiting TCM conirol.
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ON-BOARD DIAGNOSTIC [5R55S]

PARAMETER IDENTIFICATION (PID) DATA MONITORING FUNCTION [5R55S]

¢ The PID mode allows access to certain data values, analog and digital input and output, calculations and
system state information.

PID/DATA MONITOR AND RECORD function table

id0502¢1100700

Monitor item Definition C oﬂg:g on TCM terminal
BPP Brake switch on/off N/A
FIRM_ST Firm shaft control (FSC) status requested 0/1 N/A
GEAR Calculated gear range in TCM 1/2/3/4/5 N/A
GEAR_OSC PID used to command gear changes during Simulation Function 1/2/3/4/5 N/A
ISS ISS sensor rpm AM, AS
0SS OSS sensor rpm AD, AG
PCA Pressure control solenoid A pis I, CK
PCB Pressure control solenoid B pis J, CK
PCC Pressure control solenoid C pis M, CK
RPM Engine speed rpm N/A
SSA Shift solenoid A on/off B, CK
S8B Shift solenoid B on/off C, CK
SSC Shift solenoid C on/off F, CK
SSD Shift solenoid D on/off D, CK
TCC TCC control solenoid % A, CK
TCCRAT Torque converter speed ratio ratio N/A
TFT ATF temperature °C, °F AY, BH
TR_D Digital TR sensor signal AX, BU, BY, CA
TRV Digital TR sensor signal voltage \' AX, BU, BY, CA
TR1 TR1 switch 0/1 BY
TR2 TR2 switch 0/ BU
TR3A TR3 switch 01 AX
TR4 TR4 switch 0N CA
TSS TSS sensor rpm AH, AP
VSS Vehicle speed mph AD, AG

SIMULATION FUNCTION [5R55S]
¢ By using the IDS/PDS, simulation items for input/output paris preset in the TCM can be optionally selected and

operated regardless of TCM control conditions.

Simulation item table

id0502¢1100800

Simulation item Applicable component Unit TCM terminal
PCA Pressure control solenoid A pis I, CK
PCB Pressure control solenoid B pis J, CK
PCC Pressure control solenoid C pis M, CK
SSA Shift solenoid A on/off B, CK
SSB Shift solenoid B on/off C,CK
SSC Shift solenoid C on/off F CK
SSD Shift solenoid D on/off D, CK
TCC TCC control solenoid % A, CK
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ON-BOARD DIAGNOSTIC [5R55S]

DL.C-2 OUTLINE [5R558] {d050261100900

e A connector (DLC-2) conforming to International Organization for Standardization (ISO) standards has been
adopted.

e The shape and terminal arrangement as stipulated by the ISO 15031-3 (SAE J1962) international standard has
been adopted for this connector. The connector has a 16-pin construction that includes the B+, CAN_H,
CAN_L, GND1, GND2 and KLN terminals.

DLC-2
r‘ﬁ

[ B+ CAN_L }

KLN |[CAN_H| GND2 | GND1

atraan00000380

Terminal _ Function
B+ Battery power supply terminal
CAN_L Serial communication terminal (Lo)
CAN_H Serial communication terminal (Hi)
GND1 Body ground terminal
GND2 Serial communication ground terminal
KLN Serial communication terminal (Malfunction diagnosis use)
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CLUTCH

05-10 CLUTCH

CLUTCH STRUCTURAL VIEW........ 05-10-1
CLUTCH MASTER CYLINDER

CONSTRUCTION ........ccvvvne.t. 05-10-2
CLUTCH RELEASE CYLINDER

construction.. . ........ccveenennnn 05-10-2

CLUTCH COVER OUTLINE

[S156M-D, S16MX-D]................ 05-10-2
DUAL-MASS FLYWHEEL FUNCTION
[S15M-D, S15MX-D]................ 05-10-3

CLUTCH STRUCTURAL VIEW

dcf051000000t02

| cruteH
MASTER CYLINDER

CLUTCH PEDAL

CLUTCH

RELEASE COLLAR

FLYWHEEL [R15M-D]
DUAL-MASS FLYWHEEL [S15M-D, S15MX-D]

CLUTCH DISC

CLUTCH COVER

CLUTCH
RELEASE FORK

CLUTCH
RELEASE CYLINDER

DCG510ZTB001
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CLUTCH

CLUTCH MASTER CYLINDER CONSTRUCTION

dcf051000000t03
» A clutch master cylinder with a built-in one-way valve has been adopted preventing sudden clutch engagement
and ensuring smooth startability.
Vehicles without clutch damper

r_m| JOINT BOLT

ONE-WAY
VALVE
PISTON ™

ONE-WAY
VALVE
SPRING

ONE-WAY VALVE PIN  RETURN SPRING  PRIMARY CUP
DCG510ZTB002

Vehicles with clutch damper

¢ The clutch damper controls hydraulic pulsation ONE-WAY
during clutch operation, reducing harsh vibration VALVE PIN
transmitted to the cluich pedal and operation
noise.

JOINT BOLT

ONE-WAY

VALVE CLUTCH

SPRING DAMPER
DCG5102TB003

CLUTCH RELEASE CYLINDER construction
dcf051000000t04
¢ The clutch release cylinder consists of a return
spring, piston, push rod and a bleeder screw for BLEEDER SCREW

bleeding air.

o Due to spring pressure maintaining play between
the push rod end and the release fork at zero, an
automatic adjusting, maintenance-free design
has been achieved. ’

PUSH ROD

P

JIN

RETURN SPRING PISTON

DCGS510ZTB004

CLUTCH COVER OUTLINE [S15M-D, S15MX-D]

dcf051000000t05
o The wear assurance function of the clutch cover maintains the set load of the clutch cover unchanged even as
the clutch disc becomes worn, thereby extending disc life.
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CLUTCH

DUAL-MASS FLYWHEEL FUNCTION [S15M-D, S15MX-D] 051000000105

¢ The dual-mass flywheel has separated primary and secondary flywheel, and a torsional damper that is located
inside the flywheel. Due to this structure, the transmission main drive gear shaft rotation can be stabilized,
decreasing noise inside the transmission (gear teeth rattling) created by engine speed fluctuation, and thereby
greatly reducing vehicle booming noise also.
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MANUAL TRANSMISSION [S15M-D, S15MX-D]

05-11B MANUAL TRANSMISSION [S15M-D, S15MX-D]

MANUAL TRANSMISSION OUTLINE

[S15M-D, STSMX-D] «.voeenennn.. 05-11B-1
MANUAL TRANSMISSION

CROSS-SECTIONAL VIEW

[S15M-D, STSMX-D] + v vnervurnenn. 05-11B-2
MANUAL TRANSMISSION POWER

FLOW [S15M-D, S15MX-D]. ......... 05-11B-3
SHIFT MECHANISM OUTLINE

[S15M-D, ST5MX-D] . .o vvuvurnrn.. 05-11B-4

TRIPLE CONE SYNCHRONIZER
MECHANISM STRUCTURE
[S15M-D, STSMX-D] « v vvvvnennn.. 05-11B-5
TRIPLE CONE SYNCHRONIZER
MECHANISM OPERATION
[S15M-D, ST5MX-D] + v vvvnrnenene. 05-11B-5

DOUBLE cone SYNCHRONIZER
MECHANISM OUTLINE

[S15M-D, S15MX-D]............

DOUBLE CONE SYNCHRONIZER
MECHANISM CONSTRUCTION/

OPERATION [S15M-D, S15MX-D]. .

SHIFT INTERLOCK MECHANISM

FUNCTION [S15M-D, S15MX-D] . ..

SHIFT INTERLOCK MECHANISM

OPERATION [S15M-D, S15MX-D]. .

REVERSE LOCKOUT MECHANISM

FUNCTION [S15M-D, S15MX-D] . ..

REVERSE LOCKOUT MECHANISM
CONSTRUCTION/OPERATION

[S15M-D, S15MX-D].............

...05-11B—7
...05-11B-7

...05-11B-7

MANUAL TRANSMISSION OUTLINE [S15M-D, S15MX-D]

* A linked, triple cone synchronizer mechanism has been adopted for 1st and 2nd gears.
¢ A linked, double cone synchronizer mechanism has been adopted for 3rd gear.
e A cam-type reverse lockout mechanism has been adopted.

dcf051100000t33
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MANUAL TRANSMISSION [S15M-D, S15MX-D]

MANUAL TRANSMISSION CROSS-SECTIONAL VIEW [S15M-D, S15MX-D]

dcf051100000t34
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MANUAL TRANSMISSION [S15M-D, S15MX-D]

MANUAL TRANSMISSION POWER FLOW [S15M-D, S15MX-D]

dcf051100000t35
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MANUAL TRANSMISSION [S15M-D, S15MX-D]

SHIFT MECHANISM OUTLINE [S15M-D, S15MX-D]

¢ To realize assured shift feel, the shift link mechanism has been integrated.

dcf051100000t36

SHIFT LINK UNIT

DCG511BTB003
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MANUAL TRANSMISSION [S15M-D, S15MX-D]

TRIPLE CONE SYNCHRONIZER MECHANISM STRUCTURE [S15M-D, S15MX-D]

dcf051100000t37

Features
e A triple cone synchronizer mechanism is used for the 1st and 2nd gears.
o The triple cone synchronizer mechanism is a compact device capable of heavy duty meshing.
e The synchro mechanism reduces meshing time and improves operation.
s The triple cone synchro mechanism includes a synchronizer ring, a double cone, and an inner cone.

Structure
Structural view
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TRIPLE CONE SYNCHRONIZER MECHANISM OPERATION [S15M-D, S15MX-D]

1. When the hub sleeve moves to the left (in the
direction of the arrow), the synchronizer key SYNCHRONIZER « CLUTCH HUB SLEEVE

presses against the synchronizer ring. RING SYNCHRONIZER
KEY

dcf051100000t38
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MANUAL TRANSMISSION [S15M-D, S15MX-D]

2. As the hub sleeve continues moving to the left,
the key causes friction between the synchronizer
ring, double cone, and inner cone and 2nd gear.
The synchronizer ring turns only the distance that
the key groove gap allows, aligning the teeth of SYNGHRONIZER RING
the hub sleeve and the synchronizer ring. As the «
hub sleeve continues moving, the friction
between the cones becomes greater, and the
difference between the rotational speeds of the
synchronizer ring, inner cone, and double cone
(unified with the gear) gradually disappears.

SYNCHRONIZER KEY

\WAELVALV A VIV

KEY GROOVE

DCG511BTB005

3. The hub sleeve then moves up onto the
synchronizer key and engages the synchronizer
ring.

SYNCHRONIZER RING '

o~
L

N\
CLUTCH HUB SLEEVE 1

E5U511BS5012

4. The hub sleeve then engages the synchro spline
of the gear to complete shifting.

SYNCHRO SPLINE h

7,

7,
{///////7‘
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MANUAL TRANSMISSION [S15M-D, S15MX-D]

DOUBLE cone SYNCHRONIZER MECHANISM OUTLINE [S15M-D, S15MX-D]

¢ Alinked, double cone synchronizer mechanism has been adopted for 3rd gear.
¢ The double cone synchronizer mechanism consists of a synchronizer ring, double cone, and inner cone the
same as a triple cone synchronizer mechanism.

dcf051100000t44

DOUBLE CONE SYNCHRONIZER MECHANISM CONSTRUCTION/OPERATION [S15M-D, S15MX-D]

dcf051100000t45

e The basic construction of the double cone synchronizer mechanism is the same as a triple cone synchronizer
mechanism except that the inner side of the inner cone is not used as a friction surface.

¢ The basic construction of the double cone synchronizer mechanism is the same as a triple cone synchronizer
mechanism except that friction force is not generated because there is no contact surface between the inner
cone and each gear. ‘

» For the double cone synchronizer mechanism operation, refer to the triple cone synchronizer mechanism. (See
05-11B-5 TRIPLE CONE SYNCHRONIZER MECHANISM OPERATION [S15M-D, S15MX-D].)

SHIFT INTERLOCK MECHANISM FUNCTION [S15M-D, S15MX-D]

¢ This provides reliable double-engagement prevention.

dcf051100000t39

SHIFT INTERLOCK MECHANISM OPERATION [S15M-D, S15MX-D]

Structure
¢ During shifting, the shift rods, except for the one in operation, are locked in the neutral position by the interlock
pins.

dcf051100000t40

Operation
Neutral
o Because no shift rod is operated, the interlock
pins are seated in the grooves.

1ST/2ND SHIFT ROD

3RD/4TH SHIFT ROD

7

INTERLOCK PINS 5TH/REVERSE SHIFT ROD
DCG511BTB010

1st/2nd shifting
* Movement of the 1st/2nd shift rod forces interlock
pin A out of the 1st/2nd shift rod groove, and locks
the 3rd/4th shift rod. Pin B, forced by pin A,

18T/2ND SHIFT ROD

pushes out pin C to lock the 5th/Reverse shift rod. <« 3RD/4TH SHIFT ROD
® ¥
M
© ¥

5TH/REVERSE SHIFT ROD
DCG511BTBO11
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MANUAL TRANSMISSION [S15M-D, S15MX-D]

3rd/4th shifting
o Movement of the 3rd/4th shift rod forces out pins
A and C, and locks the 1st/2nd and 5th/Reverse ®\ 1ST/2ND SHIFT ROD
shift rods. Pin B does not affect the other pins or
shift rods during 3rd/4th shifting.

3RD/4TH SHIFT ROD

©/ 5TH/REVERSE SHIFT ROD
DCG511BTB012
5th/Reverse shifting
¢ When performing 5th/Reverse shifting, the
interlock pins function the same way as in 1st/2nd 1ST/2ND SHIFT ROD
shifting, except the pin movement order is in v
reverse, and the 3rd/4th and 1st/2nd shift rods are 3RD/4TH SHIFT ROD
locked. ® ) 4
t
© K
<=
5TH/REVERSE SHIFT ROD

DCG511BTB013

REVERSE LOCKOUT MECHANISM FUNCTION [S15M-D, S15MX-D] wctos 117570008

» The reverse lockout mechanism prevents the driver from accidentally shifting into reverse gear when
downshifting from 5th to 4th gear.

REVERSE LOCKOUT MECHANISM CONSTRUCTION/OPERATION [S15M-D, S15MX-D]

s A cam-type reverse lockout mechanism is adopted to ensure reliability.

» A cam, which is installed to the shift guide plate in the shift control case, restricts the selector movement to
prevent the driver from miss shifting.

¢ When shifting into reverse, by shifting the selector back into the neutral position once and then shifting to the

5th/reverse direction, the selector pushes the cam outward to release the shifting restriction, and shifting into
reverse is made possible.

dcf051117570110
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MANUAL TRANSMISSION [S15M-D, S15MX-D]

S$15M-D

SHIFTING DIRECTLY FROM
5TH INTO REVERSE

RESTRICTS
MOVEMENT

SELECTOR

SHIFTING INTO REVERSE AFTER
SHIFTING INTO NEUTRAL

RESTRICTION
RELEASED

DCG511BTB009
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MANUAL TRANSMISSION [S15M-D, S15MX-D]

S15MX-D

SHIFTING DIRECTLY FROM 5TH INTO REVERSE

RESTRICTS MOVEMENT
REVERSE

NEUTRAL

5TH

SELECTOR

SHIFTING INTO REVERSE AFTER SHIFTING INTO NEUTRAL

RESTRICTION RELEASED REVERSE
: 4TH

,‘;iNEUTRAL

3RD
5TH

SELECTOR

05-11B-10
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AUTOMATIC TRANSMISSION [5R55S]
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AUTOMATIC TRANSMISSION OUTLINE [SR558]

e This transmission has the following features:
— Five forward speeds
— Electronic shift, pressure and torque
converter clutch controls
— Three compound planetary gearsets
— Three bands (overdrive, intermediate, low/
reverse)
— Three multi-plate clutches (coast, direct,
forward)
— Two one-way clutches (Overdrive, low/
reverse)
¢ All hydraulic functions are directed by electronic
solenoids. The solenoids control:
— Static engagement feel.
— Shift feel.
— Shift scheduling.

id0513¢1250100

— Modulated torque converter clutch (TCC) applications.

— Engine braking utilizing the coast clutch and band.

— Manual 1st and 2nd timing.
— Reverse inhibit timing.

arnffv00000559
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AUTOMATIC TRANSMISSION [5R55S]

AUTOMATIC TRANSMISSION CROSS-SECTIONAL VIEW [5R55S]

id0513c1250400

TORQUE ELUID TSS SENSOR 1SS SENSOR LOW/REVERSE
CONVERTER PUMP ONE-WAY CLUTCH
COAST DIRECT
FORWARD 0SS SENSOR
S CLUTCH CLUTCH CLUTCH
 — |
I
r : i
— i <
Z _ J
= . = S
o
I\ —
o ©_°
LOW/REVERSE
OVERDRIVE BRAKE
BRAKE

OVERDRIVE ONE- INTERMEDIATE CONTROL VALVE
WAY CLUTCH BRAKE BODY

arnffn00000345
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AUTOMATIC TRANSMISSION [5R55S]

AUTOMATIC TRANSMISSION CONTROL SYSTEM WIRING DIAGRAM [5R55$j

id0513¢1250900

TCM

B+

sl
AT RELAY % (/

OTHER
MODULE l I

4x4 BA) 4xa HI

CONTROL
MODULE 4x4 LO

I1G1
-

INSTRUMENT
CLUSTER

IG1

-I: O/D OFF SWITCH
o0

OSS SENSOR

1SS SENSOR

TSS SENSOR

‘it

TCC CONTROL SOLENOID
o

SHIFT SOLENOID A

s

SHIFT SOLENOID B
LITA

SHIFT SOLENOID C
o

SHIFT SOLENOID D
411X

PRESSURE CONTROL SOLENOID A
d11x

PRESSURE CONTROL SOLENOID B
411k

PRESSURE CONTROL SOLENOID C
d1lx

TFT SENSOR

B 4

DIGITAL TR SENSOR

arnffn00000405
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AUTOMATIC TRANSMISSION [5R55S5]

EC-AT OPERATION CHART [5R55S]

Solenoid Operation Chart

id0513c1251000

i, Gear Shift Shift Shift shit | Pressure | Pressure | Pressure
Selector position position | solenoid A | solenoid B | solenoid C | solenoid D s oﬁgrl::)'}?il Als oﬁ::gi?jl Bls ;::gi%l c

P — — On Off Off On Low High/Low Low

R — Reverse On off Off On Low/High Low High

N — — On off Off On Low High/Low Low
1GR On Off Off On High High/Low Low
2GR On off On On Low/High High Low

Normal 3GR On On Off On High - Low/High Low
4GR Off Off Off On High Low/High High

D 5GR Off Off On On High High/Low High
1GR On off Off On High High/Low Low
2GR On Off On On Low/High High Low

O/D OFF 3GR On On Off On High Low/High Low
4GR Oif Off Off Off Low/High High High

3 — 3GR On On Off Off High Low High/Low

2 — 2GR On Off On off High Low High/Low

1 — 1GR On Off Off Off High Low High/Low

Band and Clutch Application Chart A
Selector position pfs?;:) n nggggve Interbr:sglate Lowé;%v:rse F;Lv::;d Direct cluich | Coast clutch

P — — — — — — — —

R — Reverse —_ — A — A Ac

N J— —_ — — J— J— — —
1GR — — — A — —
2GR A — — A — —

Normal 3GR — A — A — —
4GR — — — A A —

D 5GR A —_— — A A —
1GR — — — A — —_
2GR A — — A — —

O/D OFF 2GR — — — A — —
4GR — — — A Ac

3 — 3GR Ac — A — Ac

2 — 2GR A — Ac A — —

1 — 1GR — — Ac A — Ac

A : Applied

Ac : Applied to carry coast torque.

— :N/A

05-13—-4



AUTOMATIC TRANSMISSION [5R55S]

Band and Clutch Application Chart B

. Gear Direct one-way clutch Low/reverse one-way clutch . .
Selector position position Drive Const Drive Coast Engine braking
P J— — —_— — J— — PR
R — Reverse H NE NE NE No
N J— J— — N J— J— —_
1GR H NE H NE No
2GR OR OR H NE No
Normal 3GR H NE OR OR No
4GR H NE OR OR No
D 5GR OR OR OR OR Yes
1GR H NE H NE Yes
2GR OR OR H NE Yes
O/D OFF 3GR H NE OR OR Yes
4GR H NE OR OR Yes
3 —_ 3GR H NE OR OR Yes
2 — 2GR OR OR H NE Yes
1 — 1GR H NE H NE Yes
H :Hold
NE: No effect
OR: Overrunning
— :N/A
IDENTIFICATION TAG OUTLINE [5R55S]
id0513¢c1323600
o All vehicles are equipped with a vehicle
certification label, located on the driver side door
lock post. Refer to the code in the space marked TRANSMISSION ~ BAR CODE 1 ITEM TRANSMISSION
TR. For model, service ID level or build date PART NUMBER DESCR‘PT'ON PLANT MODEL CODE
information, refer to the transmission service ID PART1
tag located on the fransmission case.
mmmm i ||mmu| BL2 | Firhooet
O 404 CODE PART 2
lll!lllllllllllllmllllllllllIHIII\IllllllllllllllllllllllIll
G12 020204 040508
ASSEMBLY PLANT TRANSMISSION BUILD TRANSMISSION
LINE SHIFT DATE (DD MM YY) SERIAL NUMBER

arnffn00000347
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AUTOMATIC TRANSMISSION [5R55S]

RANGE SELECTION [5R558]

e The transmission has 7 range positions: P, R, N, '
D, 3,2 and 1.

id0513¢1323700

SELECTOR
LEVER

DH00Ee

arnffn00000349

Park (P Position)
¢ In the P position:
— There is no power flow through the transmission.
— The parking pawl locks the output shaft to the case.
— The engine may be started.
— The ignition key may be removed.

Reverse (R Position)
o In the R position:
— The vehicle may be operated in a rearward direction, at a reduced gear ratio.

Neutral (N Position)
¢ [nthe N position:
— There is no power flow through the transmission.
— The output shaft is not held and is free to turn.
— The engine may be started.

Drive—Overdrive Enabled (D range)
¢ D range (overdrive enabled) is the normal position for most forward driving.
e The D range provides:
— Automatic shifts 1—5 and 5—1.
— Apply and release of the torque converter clutch.
— Maximum fuel economy during normal operation.
— Engine braking in 5GR

Drive—Overdrive Canceled (D range, O/D OFF mode)
¢ The D range provides:
— Automatic shifts 1—4 and 4—1.
— Apply and release of the torque converter clutch.
— Maximum fuel economy during normal operation.
— Engine braking in 4GR

Manual 3 (3 range)
¢ The 3 range provides:
— 3GR start and hold. :
— Torque converter clutch apply and release.
— Improved traction on slippery roads.
— Engine braking.

Manual 2 (2 range)

¢ [f this position is selected at normal road speeds, the transmission will downshift into the next jower gear and
continue downshifting until the vehicle reaches 2GR.

e The 2 range provides:
— 2GR start and hold.

- — Torque converter clutch apply and release.
— Improved traction on slippery roads.
— Engine braking.

Manual 1 (1 range)
¢ [f this position is selected at normal road speeds, the transmission will downshift into the next lower gear and
continue downshifting until the vehicle reaches 1GR.
e This position provides:
— 1GR operation only.
— Engine braking for descending steep grades.

05-13-6



AUTOMATIC TRANSMISSION [5R55S]

SHIFT PATTERNS [5R55S]

Upshifts
o Transmission upshifting is controlied by the TCM. The TCM receives inputs from various engine or vehicle
sensors and driver demands to control shift scheduling, shift feel and torque converter clutch (TCC) operation.
o The TCM has an adaptive learn strategy to electronically control the transmission which will automatically
adjust the shift feel.
e Even if the battery is disconnected or a new battery installed, transmission operating parameters are kept. The
TCM must relearn these parameters.

id0513c1323800

Downshifts
o Under certain conditions the transmission will downshift automatically to a lower gear range (without moving
the range selector lever).
¢ There are 3 categories of automatic downshifts: coastdown, torque demand and forced or kickdown shifts.

Cc;astdown
¢ The coastdown downshift occurs when the vehicle is coasting down to a stop.

Torque Demand
e The torque demand downshift occurs (automatically) during part throttle acceleration when the demand for
torque is greater than the engine can provide at that gear ratio.
» If applied, the transmission will disengage the TCC to provide added acceleration.

Kickdown
e For maximum acceleration, the driver can force a downshift by pressing the accelerator pedal to the floor.
¢ A forced downshift into a lower gear is possible below calibrated speeds.
s Specifications for downshift speeds are subject to variations due o tire size and engine and transmission
calibration requirements.

05-13—-7



AUTOMATIC TRANSMISSION [5R55S]

POWERFLOW OPERATION [5R55S]

P or N Position
Apply component operation
¢ Overdrive one-way clutch holding
o Output shaft stationary with the parking pawl holdmg the parking gear (transmission shifter in P position)
Planetary gearset operation
¢ Overdrive gearset indirect
Forward/Reverse gearset driving member:
— None
Forward/Reverse gearset driven member:
— None
Forward/Reverse gearset held member:
— None
Forward/Reverse gearset member also rotating:
— None

id0513c1320600

P OR N POSITION

OVERDRIVE ONE-WAY
CLUTCH HOLDING

arnffn00000387

R Position
Apply component operation
e Overdrive one-way clutch holding {(drive)
o Direct cluich applied
¢ Low/reverse band applied
Planetary gearset operation
» Overdrive gearset indirect
o Forward/Reverse gearset driving member:
— Forward/reverse sun gear
Forward/Reverse gearset driven member:
— Forward planetary carrier component and reverse ring gear
Forward/Reverse gearset held member:
— Reverse planetary carrier component
Forward/Reverse gearset member also rotating:
— Forward ring gear

05-13-8



AUTOMATIC TRANSMISSION [5R55S]

R POSITION

OVERDRIVE ONE-WAY CLUTCH
HOLDING (DRIVE ONLY) DIRECT CLUTCH
APPLIED

LOW/REVERSE
BAND APPLIED

D Range 1GR
Apply component operation
e OQverdrive one-way clutch holding (drive)
o Forward cluich applied
¢ Low/reverse one-way clutch holding (drive)
Planetary gearset operation
o Overdrive gearset indirect
o Forward/Reverse gearset driving member:
— Forward ring gear
¢ Forward/Reverse gearset driven member:
— Forward planetary carrier component and reverse ring gear
e Forward/Reverse gearset held member:
~ — Reverse planetary carrier component
» Forward/Reverse gearset member also rotating:
— Forward/reverse sun gear

arnfin00000388

D RANGE 1GR

OVERDRIVE ONE-WAY CLUTCH
HOLDING (DRIVE ONLY) FORWARD CLUTCH
APPLIED

LOW/REVERSE ONE-WAY
CLUTCH (DRIVE ONLY)

——F._~

arnffn00000389
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AUTOMATIC TRANSMISSION [5R55S]

D Range 2GR
Apply component operation
» Overdrive band applied
¢ Forward clutch applied
o Low/reverse one-way clutch holding (drive)
Planetary gearset operation
¢ Overdrive gearset in overdrive
» Forward/Reverse gearset driving member:
— Forward ring gear
s Forward/Reverse gearset driven member:
— Forward planetary carrier component and reverse ring gear
e Forward/Reverse gearset held member:
— Reverse planetary carrier component
¢ Forward/Reverse gearset member also rotating:
— Forward/reverse sun gear

D RANGE 2GR
OVERDRIVE BAND
APPLIED FORWARD CLUTCH
APPLIED

LOW/REVERSE ONE-WAY CLUTCH
HOLDING (DRIVE ONLY)

=i \--»——»-—»-—»_\-_>__>—_>____>__> & |

——__

D Range 3GR
Apply component operation
* Overdrive one-way clutich holding (drive)
¢ Forward clutch applied
» Intermediate band applied
Planetary gearset operation
¢ Overdrive gearset indirect
e Forward/Reverse gearset driving member:
— Forward ring gear
o Forward/Reverse gearset driven member:
— Forward planetary carrier component and reverse ring gear
¢ Forward/Reverse gearset held member:
— Forward/reverse sun gear
o Forward/Reverse gearset member also rotating:
— Reverse planetary carrier component

05-13-10
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AUTOMATIC TRANSMISSION [5R55S]

D RANGE 3GR

INTERMEDIATE BAND
APPLIED

FORWARD CLUTCH
OVERDRIVE ONE-WAY APPLIED

CLUTCH HOLDING
(DRIVE ONLY)

arnffn00000331

D Range 4GR
Apply component operation
s Overdrive one-way clutch holding (drive)
o Forward clutch applied
¢ Direct clutch applied
Planetary gearset operation
e Qverdrive gearset indirect
o Forward/Reverse gearset driving member:
— Forward ring gear
— Forward/reverse sun gear
s Forward/Reverse gearset driven member:
— Forward planetary carrier component and reverse ring gear
¢ Forward/Reverse gearset held member:
— None
s Forward/Reverse gearset member aiso rotating:
— Reverse planetary carrier component

D RANGE 4GR

DIRECT CLUTCH
APPLIED

FORWARD CLUTCH
OVERDRIVE ONE-WAY APPLIED

CLUTCH HOLDING ’
(DRIVE ONLY)

arnffn00000392

05-13-11



AUTOMATIC TRANSMISSION [5R55S]

D Range 5GR

Apply component operation
¢ Overdrive band applied
¢ Forward clutch applied

o Direct clutch applied

Planetary gearset operation
e Qverdrive gearset in overdrive
o Forward/Reverse gearset driving member:
— Forward ring gear
— Forward/reverse sun gear
o Forward/Reverse gearset driven member:
— Forward planetary carrier component and reverse ring gear

» Forward/Reverse gearset held member:

— None

o Forward/Reverse gearset member also rotating:
-— Reverse planetary carrier component

OVERDRIVE BAND
APPLIED

D RANGE 5GR

DIRECT CLUTCH
APPLIED

FORWARD CLUTCH
APPLIED

D Range 4GR, O/D OFF Mode (Manual 4GR)
Apply component operation

e Coast clutch applied

» Overdrive one-way clutch holding (drive)

¢ Forward clutch applied

e Direct clutch applied

Planetary gearset operation
o Overdrive gearset indirect
» Forward/Reverse gearset driving member:

— Forward ring gear

— Forward/reverse sun gear
» Forward/Reverse gearset driven member:

— Forward planetary carrier component and reverse ring gear

o Forward/Reverse gearset held member:

— None

o Forward/Reverse gearset member also rotating:
— Reverse planetary carrier component

05-13—12
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AUTOMATIC TRANSMISSION [5R55S]

D RANGE 4GR, O/D OFF MODE (MANUAL 4GR)

DIRECT CLUTCH

APPLIED
COAST CLUTCH
D
APPLIE FORWARD CLUTCH
OVERDRIVE ONE-WAY APPLIED
CLUTCH HOLDING

(DRIVE ONLY)

<

e i ot e o e s e e WP \-—b——-——b——-b——b——»-——b——-——b-—-—b-———-»

S e

arnffn00000394

3 Range (Manual 3GR)
Apply component operation
e Coast clutch applied
¢ Overdrive one-way clutch holding (drive)
e Forward cluich applied
» Intermediate band applied
Planetary gearset operation
¢ Overdrive gearset indirect
o Forward/Reverse gearset driving member:
— Forward ring gear
o Forward/Reverse gearset driven member:
— Forward planetary carrier component and reverse ring gear
o Forward/Reverse gearset held member:
— Forward/reverse sun gear
¢ Forward/Reverse gearset member also rotating:
— Reverse planetary carrier component

3 RANGE (MANUAL 3GR)

INTERMEDIATE

BAND APPLIED
COAST CLUTCH FORWARD CLUTCH
APPLIED APPLIED

OVERDRIVE ONE-WAY
CLUTCH HOLDING
(DRIVE ONLY)

arnfin00000395
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AUTOMATIC TRANSMISSION [5R55S]

2 Range (Manual 2GR)
Apply component operation
¢ Overdrive band applied
o Forward clutch applied
o Low/reverse one-way clutch holding (drive)
» Low/reverse band applied
Planetary gearset operation
¢ Overdrive gearset in overdrive
o Forward/Reverse gearset driving member:
— Forward ring gear
o Forward/Reverse gearset driven member:

— Forward planetary carrier component and reverse ring gear

¢ Forward/Reverse gearset held member:
— Reverse planetary carrier component

» Forward/Reverse gearset member also rotating:

— Forward/reverse sun gear

~ OVERDRIVE BAND
APPLIED

2 RANGE (MANUAL 2GR)

FORWARD CLUTCH

APPLIED

LOW/REVERSE BAND
APPLIED

LOW/REVERSE ONE-WAY
CLUTCH HOLDING (DRIVE
ONLY)

05-13-14
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AUTOMATIC TRANSMISSION [5R55S]

1 Range (Manual 1GR)
Apply component operation
Coast clutch applied
» Overdrive one-way clutch holding (drive)
e Forward clutch applied
» Low/reverse one-way clutch holding (drive)
¢ Low/reverse band applied
Planetary gearset operation
o Overdrive gearset in overdrive
o Forward/Reverse gearset driving member:
— Forward ring gear
e Forward/Reverse gearset driven member:
— Forward planetary carrier component and reverse ring gear
o Forward/Reverse gearset held member:
— Reverse planetary carrier component
o Forward/Reverse gearset member also rotating:
— Forward/reverse sun gear

1 RANGE (MANUAL 1GR})

FORWARD CLUTCH
APPLIED
COAST CLUTCH _ LOW/REVERSE BAND
APPLIED OVERDRIVE ONE-WAY APPLIED

CLUTCH HOLDING (DRIVE

LOW/REVERSE ONE-WAY
CLUTCH HOLDING (DRIVE

e

arnffn00000397

05-13-15



AUTOMATIC TRANSMISSION [5R55S]

TORQUE CONVERTER OUTLINE [5R55S]

id0513c1321000
The torque converter of the 5R558S transmission is a four-element component. It contains an impeller, a turbine
and a reactor, plus TCC (torque converter clutch) for increased fuel economy.
The impeller and cover assembly drives the impeller blades and fluid pump. It contains hydraulic fluid and
provides a mating surface for the TCC damper assembly.

e The turbine is driven by fluid from the impeller and transmits power to the turbine shaft and planetary gearsets.
e The reactor redirects fluid flow returned from the turbine to the impeller so that it rotates in the same direction

as the impeller. This action assists in torque muttiplication.

The reactor has a one-way clutch to hold it stationary during torque multiplication (at lower vehicle speeds) and

allow it to rotate (at higher vehicle speeds).

TCC has the following features:

— A piston with damper assembly that connects to the turbine and transmission input shaft

— A friction paper surface on the piston (or on a ring connected to the piston) that makes contact with the
torque converter cover when TCC is applied '

— Fluid that flows through the torque converter and pushes the TCC piston away from the torque converter
cover during TCC release '

— Fluid that flows through the torque converter and pushes the TCC piston into contact with the torque
converter cover during TCC apply

TCC operates in three stages:

— Full release

— Controlled modulation

— Full apply

¢ The TCM controls TCC operation, using the TCC control solenoid.
¢ TCC control solenoid operation provides the modulation of hydraulic pressure to change the position of the

control valves. The control valves change the pressure and direction of fluid flow in the torque converter.
TCC may be applied in 2nd gear, 3rd gear, 4th gear and 5th gear.

FULL TCC RELEASE FULLTCC APPLY

TURBINE
REACTOR EROM

CONVERTER
CONTROL VALVE

CONVERTER
CONTROL VALVE
TCC TO
CONVERTER
CONTROL
VALVE AND
LUBE

arnffn00000346
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AUTOMATIC TRANSMISSION [5R55S]

PLANETARY GEARSETS CONSTRUCTION [5R55S] oS 1as1321100

e The 5R55S transmission has three planetary gearsets to provide operation in reverse and in five forward
speeds.

e The overdrive planetary gearset has the following parts:
— OQverdrive sun gear
— Overdrive planetary carrier component
— Overdrive ring gear

e The input shaft rotates the overdrive planetary carrier component as a driving member. The input shaft may
also drive the overdrive ring gear directly with a 1.00 to 1 ratio.

e When the transmission case holds the overdrive sun gear stationary, the overdrive planetary carrier drives the
overdrive ring gear with an overdrive ring gear with an overdrive ratio of either 0.71 to 1.

e The forward and reverse planetary gearsets have the following parts:
— Forward/reverse sun gear
— Forward planetary carrier component
— Forward ring gear
— Reverse planetary carrier component
— Output ring gear

s The forward/reverse sun gear is a driving member in reverse. The forward ring gear is a driving member in each
forward gear.

o The forward/reverse sun gear and forward ring gear are driving members for a 1.00 to 1 ratio in 4GR and 5GR.

¢ The forward planetary carrier component and output ring gear are both connected to the output shaft and are
driven members in reverse and in all forward speeds.

e The transmission case holds the reverse planetary carrier component stationary in 1GR and 2GR.

¢ The reverse planetary carrier component is a member that rotates at a different speed that the driving and
driven members in 3GR.

e The reverse planetary carrier component rotates at the same speed as the forward/reverse sun gear and
forward ring gear as part of the 1.00 to 1 ratio in 4GR and 5GR.

/ OUTPUT SHAFT

OUTPUT RING GEAR

REVERSE PLANETARY
CARRIER

FORWARD/REVERSE /
SUN GEARAND INPUT _—"
" SHELL -
/@ FORWARD _—

PLANETARY -
\ CORWARD CARRIER/_/

‘\RING GEAR /,
, / OVERDRIVE RING

GEAR AND CENTER
SHAFT

OVERDRIVE

@\ PLANETARY
/ OVERDRIVE CARRIER -

SUN GEAR

INPUT SHAFT

arnffn00000348

05-13-17



AUTOMATIC TRANSMISSION [5R55S]

APPLY COMPONENTS CONSTRUCTION [5R55S]

Clutch/Band Operation
» The apply components of the 5R55S transmission work together to provide a flow of power.
» The coast clutch is applied to provide coast braking in manual 1GR, manual 3GR and manual 4GR. Coast S
braking occurs without the use of the coast clutch in manual 2GR and in 5GR. -

id0513¢1321200

D
Position/Range R D (O/D 3 2 1
OFF) Planetaryt
componen
- Manual | Manual | Manual | Manual
Gear position Reverse | 1GR | 2GR | 3GR | 4GR | 5GR 4GR 3GR 2GR 1GR

Overdrive band , A ) A A 0s
Intermediate band A A FRS
Low/reverse band A A A RP
Coast clutch A A A oS
Direct clutch A A A A FRS
Forward clutch A A A A A A A A A FR
Overdrive |Drive H H OR H H OR H H OR H

ey Coast OR |OR|OR|OR|OR|OR| OR | OR | OR | OR 08
Low/ Drive H H OR | OR | OR OR OR H H

reverse RP
one-way | Coast OR | OR | OR | OR | OR OR OR OR OR

clutch
A : Applied
H : Holding

OR: Overrunning

OS: Overdrive sun gear

RP: Reverse planetary carrier component
FRS:Forward/reverse sun gear

FR: Forward ring gear
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AUTOMATIC TRANSMISSION [5R55S]

Overdrive Band
¢ The overdrive band connects the overdrive sun gear to the transmission case.
e The overdrive band is applied in 2GR and 5GR, as well as in manual 2GR.
e During 2GR and 5GR operation, hydraulic pressure is applied to the overdrive servo.
— This pressure causes the piston to move and apply force to the band.
— This action causes the overdrive band to hold the overdrive drum.
— This causes the overdrive sun gear to be held stationary through the adapter plate and the overdrive drum.

C/ SERVO PISTON AND
RETURN SPRING

6 OVERDRIVE
BAND %
%
SERVO COVER, SEALS /\@ﬁ
AND RETAINING RING /'

OVERDRIVE SUN
GEAR AND
ADAPTER

APPLY STRUT /

COAST CLUTCH
DRUM

ANCHOR STRUT,
ADJUSTING SCREW
AND NUT
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AUTOMATIC TRANSMISSION [5R55S]

Overdrive One-Way Clutch

» The overdrive one-way clutch connects the input shaft to the center shaft during drive operation.

s The overdrive one-way clutch transmits torque in Reverse, 1GR, 3GR and 4GR, as well as in manual 3GR.

» The direct one-way clutch is a sprag-type one-way clutch that is pressed into the center shaft.
— The overdrive one-way clutch is driven by the ring gear of the overdrive planetary carrier.
— The overdrive one-way cluich holds and drives the outer splines of the center shaft in 1GR, 3GR, 4GR and

Reverse gears.

— The overdrive one-way cluich overruns during all coast operations and at all times in 2GR and 5GR.

OVERDRIVE ONE-WAY CLUTCH SPRAG
ASSEMBLY AND OUTER RACE (PART OF
OVERDRIVE RING GEAR/CENTER SHAFT)

OVERDRIVE ONE-WAY CLUTCH INNER RACE
(PART OF OVERDRIVE PLANETARY CARRIER)

INPUT SHAFT

\

arnfin00000351

Coast Clutch
¢ The coast clutch connects the overdrive planetary carrier component to the overdrive sun gear.
» The coast clutch is applied in manual 1GR, manual 3GR, manual 4GR (D range O/D OFF mode) and Reverse
positions.
* The coast clutch is a multi-disc clutch made up of steel and friction plates.
— The coast clutch is applied with hydraulic pressure and disengaged by return springs and the exhaust of
the hydraulic pressure.
— The coast cluich is housed in the overdrive drum.
— When applied, the coast cluich locks the overdrive sun gear to the overdrive planetary carrier, thus
preventing the one-way clutch from overrunning when the vehicle is coasting.
— This allows the use of engine compression to help slow the vehicle and provide engine braking.

OVERDRIVE
PLANETARY
CARRIER
PRESSURE OVERDRIVE SUN
PLATES GEAR AND
ADAPTER
STEEL >/\
PLATES @

PISTON AND
SEALS

COAST c
S 2 el
0%

RETURN SPRINGS,
RETAINER AND
RETAINING RING

RETAINING RING
(SELECT FIT)

FRICTION PLATES
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Intermediate Band

e The intermediate band connects the forward/reverse sun gear to the transmission case.

» The intermediate band is applied in 3GR, as well as in manual 3GR.

o During 3GR operation, hydraulic pressure is applied to the intermediate servo.
— This pressure causes the servo to move and apply force to the intermediate band.
— This action causes the direct clutch drum to be held.
— The intermediate band holds the intermediate brake and direct clutch drum to the case in 3GR.
— This causes the input shell and forward sun gear o be held stationary.

SERVO COVER,
SEALS AND
RETAINING RING

INTERMEDIATE

@% BAND

FORWARD/REVERSE SUN

SERVO PISTON <\ GEAR AND INPUT SHELL
AND SPRING /ﬁ
= DIRECT CLUTCH

APPLY STRUT DRUM

ANCHOR STRUT,
ADJUSTING SCREW
AND NUT
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Direct Clutch
o The direct cluich connects the center shaft to the forward/reverse sun gear.
¢ The direct cluich is applied in Reverse, 4GR and 5GR, as well as in manual 4GR (D range O/D OFF mode).
o The direct clutch is a multi-disc clutch made up of stee! and friction plates.
— The direct cluich is applied with hydraulic pressure and disengaged by return springs and the exhaust of
the hydraulic pressure.
— ltis housed in the direct clutch drum.
— During 4GR, 5GR and Reverse gear application, the direct clutch is applied transferring torque from the
forward clutch cylinder to the direct clutch drum.
— This action causes the forward sun gear to drive the pinions of the low/reverse planetary carrier.

FORWARD/REVERSE SUN
GEAR AND INPUT SHELL

FORWARD CLUTCH
CYLINDER

PRESSURE

FRICTION

RETURN SPRINGS, PLAT?/\ 6(

RETAINER AND N\ QQ
SO

RETAINING RING

DIRECT CLUTCH Y RETAINING RING
DRUM (@ 23 (SELECT FIT)
/
—_
CENTER SHAFT /Q STEEL
\=> PISTON AND
SEALS
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Forward Clutch
e The forward clutch connects the center shaft to the forward ring gear.
» The forward cluich is applied in all forward gears.
» The forward clutch is a multi-disc clutch made up of steel and friction plates.
— The forward clutch is applied with hydraulic pressure and disengaged by return springs and the exhaust of
the hydraulic pressure.
— When applied, the forward clutch provides a direct mechanical coupling between the center shaft and the
forward ring gear and hub.

RETAINING RING FORWARD RING
(SELECT FIT) GEAR

STEEL
PLATES

PISTON, RETURN SPRINGS

AND RETAINING RING )/\ /@
FORWARD ) Q
CLUTCH ARIAN
CYLINDER NN
‘ , AR
2\

PRESSURE

CENTER SHAFT PLATE

FRICTION

@\\%' ~ PLATES
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Low/Reverse Band
e The low/reverse band connects the reverse planetary carrier to the transmission case.
¢ The low/reverse band is applied in Reverse, as well as in manual 1GR and manual 2GR.
¢ During 2GR operation, 1GR operation and Reverse, hydraulic pressure is applied to the low/reverse servo.
— This pressure causes the servo 1o move and apply force to the low/reverse band.
— This action causes the low/reverse brake drum to be held.
— This action causes the low/reverse planetary assembly to be held stationary.

(]
LOW/REVERSE /
BAND y
\ / |
BAND
REVERSE PLANETARY ’ ACTUATING
CARRIER AND RETAINING . / LEVER AND
RING al. =
/ SHAFT
| AN /

’

1
LOW/REVERSE /

DRUM
SERVO PISTON
ASSEMBLY
>
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Low/Reverse One-Way Clutch

o The low/reverse one-way clutch connects the reverse planetary carrier to the transmission case during drive
operation.

¢ The low/reverse one-way clutch transmits torque in 1GR and 2GR, as well as in manual 1GR and manual 2GR.

» The low/reverse one-way clutch is a sprag-type one-way clufch.
— The low/reverse one-way clutch holds the low/reverse drum and low/reverse planetary assembly to the

case in 1GR and 2GR.

— In all other gears the low/reverse one-way clutch overruns.

N

b
\

4
i
\

w

a//8
\’,"

'\$

L
£

e =

AR
“Q\a\‘

A

)
\“' 9
)

REVERSE PLANETARY
CARRIER AND
RETAINING RING

Z_\

VY
=
.Q‘ 6
\

0

LOW/REVERSE ONE-WAY CLUTCH INNER
LOW/REVERSE ONE-WAY CLUTCH RACE (PART OF TRANSMISSION CASE)
ASSEMBLY AND OUTER RACE (PART

OF LOW/REVERSE DRUM)
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PARKING LOCK CONSTRUCTION [5R558] [40513c1321300

e The parking gear is connected to the output shaft. The parking gear has lugs on its outer surface to allow the
operation of the parking lock.

¢ The parking lock prevents the vehicle wheels from rotating by allowing the transmission case to hold the output
shaft stationary through the parking gear. When the parking pawl engages the parking gear, it holds the gear
stationary.

« When the manual control lever is rotated to the P position, the parking lock works as follows:
— The inner manual control valve detent lever (connected to the manual control shaft) rotates, pushing a

spring-loaded actuator rod.

— The actuator rod pivots the parking pawl into alignment between the lugs of the parking gear.
— The parking pawl (connected to the transmission case) holds the parking gear.

OUTPUT SHAFT AND
PARKING GEAR

ACTUATOR ROD PARKING PAWL, SHAFT

AND SPRING
MANUAL SHAFT
Q&
o a
~ Q
() (3’}\5
C:\\@
INNER MANUAL
VALVE DETENT
DETENT SPRING LEVER
DIGITAL TR
SENSOR MANUAL SHAFT
LEVER
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LUBRICATION [5R55S] 4051301321500

* The 5R558 transmission provides lubrication for rotating mechanical components through three hydraulic
circuits to the front, center and rear areas. Fluid in the forque converter hydraulic circuit provides fluid to
lubricate the impeller hub bushing.

« Fluid in this circuit also flows from the transmission case, through a tube, to a cooler located at the front of the
vehicle. Fluid from the cooler returns through another tube into the transmission and then through the three
lube circuits.

* When the temperature of fluid that exits the torque converter contains less heat, the action of a thermostatically
controlled valve in the main control causes the cooler to be bypassed Fluid flows directly from the torque
converter into the lube circuits.

¢ As transmission fluid temperature increases, the thermostatically controlled valve allows directs the flow of fluid
exiting the torque converter to pass through the cooler before it enters the lube circuits.

5 FRONT LUBE

REAR LUBE

CENTER LUBE

arnffn00000359
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FLUID PUMP CONSTRUCTION [5R55S]

id0513¢1323500

s The 5R558S transmission has a gear type pump that supplies fluid under pressure to the hydraulic system.
The fluid pump provides the fluid pressure necessary to charge the torque converter, main control assembly,
transmission cooling system, lubrication system and apply devices.

The torque converter impeller hub rotates the drive gear of the pump. The drive gear has an O-ring on its
impeller hub contact surface.

The fluid pump has the following parts:

~ Pump cover
— Adapter plate
— Pump assembly, with drive and driven gears and an integral stator support
STATOR SUPPORT
SEAL FLUID PUMP BODY

WITH GEARS

FLUID PUMP COVER,
ADAPTER PLATE AND
GASKET

IMPELLER HUB
SEAL

TORQUE CONVERTER

FLUID PUMP
CONTROL VALVE

5 = FLUID PUMP INNER ~ AND SEAL

/ GEAR O-RING SEAL

FLUID PUMP BODY
OUTER SEAL
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AUTOMATIC TRANSMISSION [5R55S]

FLUID FILTER CONSTRUCTION [5R55S] 051301321500

¢ Fluid in a sump area formed by the fluid pan flows from a filter, through passages in the valve body and
transmission case, to the suction port of the fluid pump.

¢ The transmission fluid filter and its accompanying seals are part of the fluid path from the sump (pan) to the [ .

fluid pump.
— The transmission fluid filter has a bypass section which allows fluid vented at the main regulator valve to be
recirculated to the fluid pump, without passing through the transmission fluid filter.
¢ A magnet attached to the inside of the fluid pan collects unwanted magnetic material.

TRANSMISSION
CASE
t } FROMMAIN
t REGULATOR
% ¥ vawve
FLUID PUMP '
suction 1
4 \ FLUID
1 } _— FILTER
L ) ™\ _ MAGNET
c/
FLUID PAN AND —
GASKET
FLUID LEVEL
;/ 1 INDICATOR PLUG
DRAIN PLUG /
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CONTROL VALVE BODY OUTLINE [5R55S] 0515301636600

e The control valve body component and related components are part of the pressure side of the hydraulic
system.
¢ The control valve body component consists of the solenoids, the valve body assembly and the separator plate.
¢ These components combine to convert electrical signals into hydraulic actions.
— Ali valves in the control valve body component are anodized aluminum and cannot be sanded, filed or
dressed in any other way. If there is any damage to the valves that prevents or restricts their movement,
install a new control valve body component.

TRANSMISSION CASE

SEPARATOR PLATE WITH
BONDED GASKET

CONTROL

VALVE BODY _
COMPONENT @

(=5

S—=

-

&=

SOLENOID BODY
COMPONENT AND

O-RING SEALS — LOW/REVERSE

SERVO ASSEMBLY
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Control Valve Body Component Exploded View

b5r52a00000083

1 | Retainer clip 30 |Reverse modulator valve

2 |Retainer plug 31 |Reverse modulator valve spring
3 [ Thermo valve component 32 |Retainer clip

4 | Fluid cooler bypass valve 33 |Retainer plug

5 | Fluid cooler bypass spring 34 |Reverse engagement valve

6 |Retainerclip 35 |Reverse engagement valve spring
7 |Retainer plug 36 | Retainer clip

8 | Converter cluich control valve spring 37 | Retainer plug

9 |Converter clutch control valve 38 |VFS1 modulator valve

10 |Plate 39 |VFS1 modulator valve spring
11 | Coast clutch control spring 40 |Retainer clip

12 [Coast clutch control valve 41 |Sleeve

13 |Retainer clip 42 | Booster valve

14 |Retainer plug 43 |Booster valve

15 | Converter clutch back pressure valve 44 | Inner spring

16 | Converter clutch back pressure spring 45 | Outer spring

17 |Retainer clip 46 |Retainer spring

18 [Retainer plug 47 |Main regulator valve

19 |VFS2 modulator valve 48 |Retainer clip

20 |VFS2 modulator valve spring 49 | Retainer plug

21 | Retainer clip 50 | Converter limit spring

22 | Retainer plug 51 |Converter limit valve

23 |Intermediate servo release valve 52 |Plate

24 | Intermediate servo release valve spring 53 | Solenoid regulator valve spring
25 |Plate 54 | Solenoid regulator valve

26 | High clutch control spring 55 |Manual valve

27 |High clutch control Valve 56 |Retainer clip

28 |Retainer plug 57 |Retainer plug

29 |Retainer clip 58 | Rear servo control valve spring
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59 |Rear servo control valve 70 | Overdrive servo control valve

60 |Retainer clip 71 | Clip retainer

61 |Retainer plug 72 | Converter clutch modulator control sleeve
62 | RS ISA select valve spring 73 | Converter clutch modulator control valve
63 | RS ISA select valve 74 | Converter clutch modulator valve

64 |Retainer clip 75 | Converter clutch modulator control spring
65 |Retainer plug 76 | Separator plate

66 |Forward engagement control valve spring 77 | Lubrication check ball

67 |Forward engagement control valve 78 | Shuttle vaive ball

68 |Plate 79 | Lower control valve body

69 | Overdrive servo control spring 80 |Bolt
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PRESSURE CONTROL HYDRAULIC CIRCUITS CONSTRUCTION [5R55S]

Line Pressure Hydraulic Circuit

id0513¢1321800

e Fluid under pressure from the pump flows to several hydraulic conirols in the valve body, including the main
regulator valve. The main regulator valve varies line pressure as part of controlling shift feel and efficient apply

component operation.

e The TCM controls the.position of the main regulator valve with the pressure control solenoid A and B.
e When pressure control solenoid A and B pressures are lower, the main regulator valve position provides lower
line pressure. As the fluid pressures from pressure control solenoid A and B increase, the main regulator valve

provides higher line pressure.

e When the transmission shifter is in the R position, fluid under pressure from the manual valve to the apply
components also affects the position of the main regulator valve. This results in a pressure boost.

LINE PRESSURE CIRCUITS
(SHOWN [N P POSITION)
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-
| =

| | U FILTER
I

|

FLOW CONTROL
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INTERMEDIATE
REVERSE PRESSURE
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CIRCUIT ;
f | ] ' MAIN

: REGULATOR

z VALVE
EXHAUST

¢
CONVERTER
CLUTCH LIMIT
VALVE
. SOLENOID FEED
OVERDRIVE SERVO TORQUE _____f LIMIT VALVE
CONTROL VALVE CONVERTER
¢
LUBE
CIRCUITS
| [ |
MANUAL
VALVE
PRND32 1
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Pressure Control Solenoid A Hydraulic Circuit

* In the 5R55S transmission, pressure control solenoid A affects the operation of the main regulator valve and

the VFS1 modulator control valve.

» VFS1 pressure indirectly affects the feel of the forward clutch engagement. VFS1 pressure is directly applied to
the intermediate servo. It is also directly applied to the low/reverse servo in manual 1GR and manual 2GR.
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INTERMEDIATE

BAND SERVO
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SERVO
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]
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1
: OVERDRIVE SERVO
2 i I | CONTROL VALVE
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CONTROL VALVE VALVE CONTROL ! N J
____________________ VALVE ______J | 1
" ]
LINE l MANUAL
VALVE

PRND 321
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Pressure Control B Solenoid B Hydraulic Circuit
¢ In the 5R55S transmission, pressure coniro! solenoid B affects the operation of the main regulator valve, the
VFS2 modulator control valve, the forward engagement control valve and the reverse engagement control
valve.
s VFS2 pressure indirectly affects the feel of the forward clutch engagement, as well as the direct clutch
engagement in reverse. VFS2 pressure is directly applied to the overdrive servo or the coast clutch.

PRESSURE CONTROL SOLENOID B
CIRCUITS (SHOWN IN 2GR)

OVERDRIVE BAND

SERVO
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CONTROL VALVE CONTROL VALVE MANUAL
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Pressure Control Solenoid C Hydraulic Circuit
¢ In the 5R55S transmission, pressure control solenoid C solenoid affects the operation of the reverse pressure
modulator valve and the reverse engagement control valve.

¢ Pressure control solenoid C pressure indirectly affects the feel of direct clutch engagement in reverse. Pressure
control solenoid C pressure is directly applied to the direct clutch in 4GR and 5GR.

LINE

PRESSURE CONTROL SOLENOID C
CIRCUITS (SHOWN IN R POSITION)

DIRECT FORWARD
CLUTCH CLUTCH
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)
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SHIFT SOLENOID HYDRAULIC CIRCUITS CONSTRUCTION [5R55S] -

Solenoid Feed Hydraulic Circuit
¢ In the 5R55S transmission, fluid under line pressure moves to the solenoid feed limit valve. The solenoid feed

limit valve provides fluid under a steady regulated pressure to the shift solenoids and TCC control solenoid.

o The TCM operates the shift solenoids with on/off control. When the TCM turns off each solenoid, fluid flow is
blocked. When the TCM turns on each solenoid, full fluid flow occurs.

¢ The TCM operates the TCC control solenoid with varying Pulse-Width Modulation (PWM) control. This results
in variable fluid flow and pressure from the TCC control solenoid to the hydraulic valve it controls.

SOLENOID FEED CIRCUITS
(SHOWN IN 1GR}) -

CONVERTER
CLUTCH LIMIT
VALVE

SOLENOID
FEED LIMIT
VALVE

LINE

$sD §SA
(884} {ss1)

OFF ON OFF OFF ON

N
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Shift Solenoid A Hydraulic Circuit
¢ In the 5R558S transmission, shift solenoid A affects the operation of the direct clutch. When shift solenoid A is
on in forward speeds, the direct clutch is released. When shift solenoid A is turned off, the direct clutch is
applied. shift solenoid A is also related to the operation of the intermediate band.
e When the transmission shifter is moved to the R position under conditions that may cause transm|SS|on
damage, the TCM turns off shift solenoid A to inhibit reverse operation. This affects various hydraulic control
valves in order to keep the direct clutch released.

SHIFT SOLENOID A CIRCUITS
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INTERMEDIATE

D
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DIRECT CLUTCH
CONTROL VALVE
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Shift Solenoid B Hydraulic Circuit
¢ Inthe 5R55S transmission, shift solenoid B affects the operation of the intermediate band. When shift solenoid
B is on, the intermediate band is applied. When shift solenoid B is turned off, the intermediate band is released.
shift solenoid B is also related to the operation of the low/reverse band in manual 1st gear and manual 2nd
gear.
e The TCM does not use shift solenoid B to inhibit reverse operation in 5R55S transmission.

SHIFT SOLENOID B CIRCUITS
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Shift Solenoid C Hydraulic Circuit
¢ In the 5R55S fransmission, shift solenoid C affects the operation of the overdrive band. When shift solenoid C
is on, the overdrive band is applied. When shift solenoid C is turned off, the overdrive band is released.

SHIFT SOLENOI
(SHOWN

D C CIRCUITS
IN 2GR)
OVERDRIVE BAND
SERVO
L
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Shift Solenoid D Hydraulic Circuit

e In the 5R55S transmission, shift solenoid D affects the operation of the coast clutch. When shift solenoid D is

on, the coast clutch is released. When shift solenoid D is turned off, the coast clutch is applied.

SHIFT SOLENOID D CIRCUITS
(SHOWN IN MANUAL 3GR)

COAST CLUTCH

COAST CLUTCH
CONTROL
VALVE

S83
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CONTROL VALVE

FROM SOLENOID
FEED LIMIT VALVE

sSD
(ss4)

OFF

_ _.FROM VFS2 MODULATOR
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Torque Converter Clutch (TCC) Control Solenoid Hydraulic Circuit
¢ In the 5R558S transmission, the TCC control solenoid affects the operation of the torque converter clutch in

forward speeds.

» TCC pressure affects the positions of the converter pressure modulator valve and the converter control valve.

TCC CONTROL SOLENOID CIRCUITS
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TORQUE CONVERTER/LUBE HYDRAULIC CIRCUITS CONSTRUCTION [5R55S]

¢ In the 5R558S transmission, fluid for torque converter operation flows as follows during TCC release:
— From the LINE circuit, through the converter clutch limit valve, through the converter control valve, to the
torque converter
- — From the torque converter, through the converter control valve, into the lube circuits
¢ The thermostat bypass valve allows fiuid from the torque converter to bypass the fluid cooler and enter into the
lube circuits when fluid temperature is cold.
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AUTOMATIC TRANSMISSION [5R55S]

¢ When TCC is applied, fluid for torque converter operation flows as follows:
— From the LINE circuit, through the converter clutch limit valve, through the converter control valve, into the
lube circuits
— From the LINE circuit, through the converter pressure modulator valve, through the converter control valve,
to the torque converter

TORQUE CONVERTER/LUBE CIRCUITS
(SHOWN WITH TCC APPLY)
TH |
TORQUE CONVERTER |
CLUTCH |
THERMOSTAT BYPASS VALVE
| (HOT POSITION)
| CONVERTER CONTROL
| VALVE
[ r=E)
‘ p
! I===
il
1
I 1} =
1
| it
I — —®— — — EXHAUST
i ppp—
_______ L ——— 1
------ == == 1
:i :
1] :
FROM MAIN i :
REGULATOR VALVE " !
! | ]
I S S I
REAR_LUBRICATION " M
REAR/LUBE B $-=== LINE
SHUTTLEBALL '
(O i |CONVERTER PRESSURE '
CENTER LUBRICATION t———x= :: MODULATOR VALVE 5
L J i - CONVERTER CLUTCH
FRONT LUBRICATION :i cromTeo . LIMIT VALVE
[}
i SOLENOID SOLENOID FEED
& N CONVERTER BUSHING LIMIT VALVE
_J - - - -
Sy g’i! - BUBRICATION ..
]
YVY eXe) Ol (MAJORITY OF FLOW
COOLER] BYPASSES COOLER) LINE
TO SUMP =

arnffn00000374

05-13-43



|
|
!
|
|
%

AUTOMATIC TRANSMISSION [5R55S]

APPLY COMPONENT HYDRAULIC CIRCUITS CONSTRUCTION [5R55S]

P and N Positions (Park and Neutral)
e With the transmission in the P or N position, fluid under pressure is present at the following components:
— Qverdrive servo-release
— Intermediate servo-release
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AUTOMATIC TRANSMISSION [5R55S]

R Position (Reverse)
o With the transmission in the R position, fluid under pressure is present at the following components:
— Overdrive servo-release
— Intermediate servo-release
— Direct clutch
— Low/reverse servo-apply
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AUTOMATIC TRANSMISSION [5R55S]

D Range, 1GR
¢ With the transmission in the D range, fluid under pressure is present at the following components in 1GR:
— Qverdrive servo-release
— Intermediate servo-release
— Forward clutch
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AUTOMATIC TRANSMISSION [5R55S]

D Range, 2GR
o With the transmission in the D range, fluid under pressure is present at the following components in 2GR:
— Overdrive servo-apply
— Intermediate servo-release
— Forward clutch
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AUTOMATIC TRANSMISSION [5R55S]

D range, 3GR

¢ With the transmission in the D range, fluid under pressure is present at the following components in 3GR:
— Overdrive servo-release
— Intermediate servo-apply
— Forward clutch
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AUTOMATIC TRANSMISSION [5R55S5]

D range, 4GR

e With the transmission in the D range, fluid under pressure is present at the following components in 4GR:

— Qverdrive servo-release
Intermediate servo-release
Forward cluich

— Direct clutch
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AUTOMATIC TRANSMISSION [5R55S]

D range, 5GR

s With the transmission in the D range, fluid under pressure is present at the following components in 5GR:
— Overdrive servo-apply
— Intermediate servo-release
— Forward clutch

Direct clutch

PRND321
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AUTOMATIC TRANSMISSION [5R55S]

D range O/D OFF Mode, 4GR (Manual 4GR)
e With the transmission in the D range (O/D OFF mode), fluid under pressure is present at the following

components in manual 4GR;:
— OQverdrive servo-release
— Intermediate servo-release
— Forward clutch
— Direct clutch
— Coast cluich
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AUTOMATIC TRANSMISSION [5R55S]

3 Range (Manual 3GR)
¢ With the transmission in the 3 range, fluid under pressure is present at the following components in manual
3GR:
— Overdrive servo-release
— Intermediate servo-apply
— Forward clutch
— Coast clutch
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AUTOMATIC TRANSMISSION [5R55S5]

2 Range (Manual 2GR)
With the transmission in the 2 range, fluid under pressure is present at the following components in manual

2GR:

Overdrive servo-apply
Intermediate servo-release
Forward clutch
Low/reverse servo-apply
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AUTOMATIC TRANSMISSION [5R55S]

1 Range (Manual 1GR)

[ ]
1GR:

Overdrive servo-release

Intermediate servo-release

Forward clutch

Coast clutch

Low/reverse servo-apply

With the transmission in the 1 range, fluid under pressure is present at the following components in manual
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AUTOMATIC TRANSMISSION [5R55S]

ELECTRONIC CONTROL SYSTEM OUTLINE [5R55S]

id0513c1221600
The TCM and its input/output network control the following transmission operations:
— Shift timing
— Line pressure (shift feel)
— Torque converter cluich
The transmission control strategy combined with the engine control provides optimum powertrain operation
under all conditions.
When determining the best operating strategy for fransmission operation, the TCM uses input information from
the PCM via the CAN bus. In addition, the TCM receives input signals from certain transmission-related
sensors and switches.
The TCM also uses these signals when determining transmission operating strategy.
Using all of these input signals, the TCM can determine when the time and conditions are right for a shift or
when to apply or release the torque converter clutch.

o [t will also determine the pressure needed to optimize shift feel.
¢ To accomplish this the PCM uses 3 pressure controls, 1 torque converter clutch and 4 shift solenoids to control

transmission operation.

ELECTRONIC CONTROL SYSTEM BLOCK DIAGRAM [5R55S]
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AUTOMATIC TRANSMISSION [5R55S]

ELECTRONIC CONTROL SYSTEM STRUCTURE [5R55S]

TCM
o The operation of the transmission is controlled by the TCM.
¢ Many input sensors provide information to the TCM. The TCM then controls the actuators which determine
transmission operation.

id0513¢1221900

Air Conditioning (A/C) Clutch
e An electromagnetlc clutch is energized when the cluich cycling pressure switch closes.
o The switch is located on the suction accumulator/drier.
¢ The closing of the switch completes the circuit to the clutch and draws it into engagement with the compressor
driveshaft.
» When the A/C is engaged, operating pressures are adjusted to compensate for additional load on the engine.

Brake Switch
» The brake switch tells the PCM when the brakes are applied.
e The PCM sends this message to TCM via CAN bus.
o The torque converter cluich disengages when the brakes are applied.
» The brake switch closes when the brakes are applied and opens when they are released.

Engine Coolant Temperature (ECT) Sensor
e The ECT sensor detects temperature of engine coolant and supplies the information to the PCM.
¢ The PCM sends this message to TCM via CAN bus. '
¢ The ECT sensor is used fo control torque converter clutch (TCC) operation.

Crankshaft Position (CKP) Sensor
o The CKP sensor detects pulse wheel rotational signals as crank angle signals.
e The PCM sends this message to TCM via CAN bus.
» The PCM uses engine speed signal in the transmission strategy, wide-open throttle (WOT) shift control, torque
converier clutch control and operating pressures.

Mass Air Flow (MAF) Sensor

The MAF sensor measures the mass of air flowing into the engine.

The PCM sends this message to TCM via CAN bus.

The MAF sensor output signal is used by the PCM to calculate injector pulse width.

For transmission strategies, the MAF sensor is used to regulate electronic pressure control, shift and torque
converter clutch scheduling.

O/D OFF Switch

e The O/D OFF switch is a momentary contact switch that allows the driver to cancel operation of 5GR.

e The O/D OFF switch is located on the left side of the selector lever.

o When the driver initially presses the O/D OFF switch a signal is sent to the TCM.

e The TCM uses the shift solenoids to disengage/disable 5GR operation and activate the coast clutch. At the
same time, the TCM illuminates the O/D OFF Indicator Light to notify the driver that 5GR is canceled.

« When the O/D OFF switch is pressed again, 5GR operation is enabled, the coast cluich is released and the O/
D OFF indicator light is turned off.

e Whenever the ignition is cycled (vehicle shut off, then started again), the O/D OFF switch is furned off and 5GR
will be enabled, even if the O/D OFF switch had been on when the ignition was shut off.

O/D OFF Indicator Light
e The O/D OFF indicator light is located in the instrument panel and is labeled O/D OFF. It is illuminated in
conjunction with the O/D OFF switch.

Accelerator Pedal Position (APP) Sensor
» The APP sensor is mounted on the accelerator pedal. The APP sensor detects the position of the accelerator
pedal and inputs this information as a voltage to the PCM.
e The PCM sends this message to TCM via CAN bus.
e The TCM uses the APP sensor information to aid in determining shift scheduling, presser control and torque
converter control.

Digital Transmission Range (TR) Sensor
+ The digital TR sensor is located on the outside of the fransmission at the manual lever.
» The digital TR sensor completes the start circuit in PARK, NEUTRAL and the back-up lamp circuit in
REVERSE.
¢ The digital TR sensor also opens and closes a set of 4 switches that are monitored by the TCM to determine
the position of the manual lever (P, R, N, D, 3, 2, 1).
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AUTOMATIC TRANSMISSION [5R55S]

Turbine Shaft Speed (TSS) Sensor
¢ The TSS sensor is a magnetic pickup that sends the TCM torque converter turbine speed information.
e The TSS sensor is mounted externally on the case.
e The TCM uses TSS information to help determine appropriate operating pressures and TCC operation.

Output Shaft Speed (0SS) Sensor
¢ The OSS sensor is a magnetic pickup, located at the park gear trigger wheel assembly, that sends a signal to
the TCM to indicate transmission output shaft speed.
e The 0SS sensor is mounted externally on the case.
e The OSS is used for torque converter clutch control, shift scheduling and to determine pressure control.

Intermediate Shaft Speed (ISS) Sensor
e The ISS sensor is a magnetic pickup that sends planetary sun gear speed information to the TCM.
» It is mounted externally on the center of the case.
¢ The TCM uses the intermediate shaft speed sensor information to aid in determining pressure requirements.

Pressure Control Solenoid A,Band C

e The pressure control solenoids are a variable-force style (VFS) solenoid. The VFS-type solenoid is an electro-
hydraulic actuator combining a solenoid and a regulating valve.

¢ The line pressure tap is used to verify output pressure from pressure control solenoid A or B by turning either
one off while verifying the output from the other solenoid.

e The second pressure tap is used to verify the output from the pressure control solenoid C.

o There are 3 pressure control solenoids located in the solenoid body assembly used to control line pressure,
band and clutch application pressure within the transmission.

e The TCM varies the current to the pressure control solenoid.

e The TCM has an adaptive learn strategy to electronically control the transmission which will automatically
adjust the shift feel. When the battery has been disconnected or a new battery installed, certain transmission
operating parameters may be lost. The TCM must relearn these parameters.

¢ During this learning process you may experience slightly firm shifts, delayed or early shifts. This operation is

* considered normal and will not affect the function of the transmission. Normal operation will return once these
parameters are stored by the TCM.

Torque Converter Clutch (TCC) Control Solenoid
e The TCC control solenoid is a pulse width modulating type solenoid which is used to control the apply and
release of the TCC.

Shift Solenoid A, B, Cand D -
o Four ON/OFF shift solenoids allow the TCM to control shift scheduling.
— The solenoids are 3-way, normally open style.
— The shift solenoids shift solenoid A, B, C and D provide gear selection of 1GR through 5GR and REVERSE
gears by directing pressure control pressures to the appropriate elements.
e Coast braking and manual gears are also controlled by the shift solenoids.

Transmission Fluid Temperature (TFT) Sensor

¢ The TFT sensor is a thermistor-type sensor that varies a reference voltage signal. The resistance in the TFT
varies with temperature.

e The TCM monitors the voltage signal across the TFT and uses this information to determine the transmission
fluid temperature.

e The TFT is located on the solenoid body.

¢ The TCM uses the TFT signal to help determine shift scheduling, torque converter clutch operation and
pressure control requirements. ‘

¢ |t sends a voltage signal to the TCM. The voltage signal varies with transmission fluid temperature. The TCM
uses this signal to determine whether a cold start shift schedule is necessary. The shift schedule is
compensated when the transmission fluid temperature is cold. The TCM also inhibits TCC operation at low
transmission fluid temperatures and uses it to determine PC solenoid operations.
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AUTOMATIC TRANSMISSION [5R55S]

OIL COOLER CONSTRUCTION [5R55S]

» A water-cooling type AT oil cooler has been adopted and is installed in the radiator. The oil cooler cools the
heated ATF in the AT. ,
e An air-cooling type AT oil cooler has also adopted.

id0513¢1221500
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AUTOMATIC TRANSMISSION SHIFT MECHANISM
05-14 AUTOMATIC TRANSMISSION SHIFT MECHANISM

AUTOMATIC TRANSMISSION AUTOMATIC TRANSMISSION
SHIFT MECHANISM OUTLINE. ...... 05-14-1 SHIFT MECHANISM
STRUCTURALVIEW............... 05-14-1

AUTOMATIC TRANSMISSION SHIFT MECHANISM OUTLINE

e The cable type shift mechanism has been adopted. ‘
e The floor-shift type selector lever has been adopted.

id051400219700

AUTOMATIC TRANSMISSION SHIFT MECHANISM STRUCTURAL VIEW

id051400219800
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STEERING

06

SECTION

OUTLINE ............... .. 06-00

06-00 OUTLINE

STEERING ABBREVIATION..........
STEERING FEATURES. .............

06-00-1
06-00-1

POWER STEERING ........

.06-14

STEERING SPECIFICATIONS......... 06-00-1

STEERING ABBREVIATION

| ATF | Automatic Transmission Fluid

STEERING FEATURES

def060000000t01

dcf060000000t02

Improved handling stability

» Engine speed sensing power steering adopted

Improved operability

» Steering shaft with a tilt mechanism adopted (Some models)

Improved safety

o Collapsible steering shaft adopted

STEERING SPECIFICATIONS

dcf060000000t03

linkage

ltem Specification
. . 380 {15.0} [with air bag],

Steering wheel Outer diameter (mm {in}) 390 {15.4} [without air bag]

Lock-to-lock (turns) 3.7

. Shaft type Collapsible

?;z?t”ng column and Joint type (mm {in}) Rubber coupling

Amount of tilt (mm {in}) 30{1.2}
Steering gear and Type Ball nut

Power assist type

Engine speed sensing

Power steering

system Power steering fluid

Type

ATF M-ill or equivalent (e.g. Dexron®Il)

Fluid capacity ' (approx quantity)
(L {US qt, Imp qt})

1.1{1.2, 1.0}

*1

: When fluid reservoir is at maximum volume.

06-00-1






POWER STEERING
06-14 POWER STEERING

POWER STEERING OUTLINE ........ 06-14-1 STEERING GEAR AND LINKAGE
POWER STEERING STRUCTURAL CONSTRUCTION........covivnn. 06-14-3
VIEW ... es 06-14-2 POWER STEERING OIL PUMP
CONSTRUCTION.........0v0vennn. 06-14-4

STEERING SHAFT CONSTRUCTION. . .06-14-5

POWER STEERING OUTLINE
cf06140000001

o With the adoption of an engine speed sensing power steering mechanism, handling stability has been
improved.

» With the adoption of a steering column with a tilt mechanism, operability has been improved. (some models)

¢ With the adoption of a steering shaft with an energy absorbing mechanism, safety has been improved.
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POWER STEERING

POWER STEERING STRUCTURAL VIEW

dcf061400000t02
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POWER STEERING

STEERING GEAR AND LINKAGE CONSTRUCTION

¢ A ball nut type steering gear has been adopted.
e The hydraulic pressure from the oil pump is transmitted to the cylinder part by the control valve according to the

operation of the steering wheel.
« The ball nut rotation resistance is reduced in proportion to the amount of the hydraulic pressure transmitted to

the cylinder part.

dcf061432960t01
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DBR614ZTB002
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POWER STEERING

POWER STEERING OIL PUMP CONSTRUCTION
dcf061432650t01

e The oil pump is driven through the crankshaft (timing gear), idle gear, and vacuum pump gear. As a result, a
lowering of performance due to belt slippage or breakage has been eliminated.

» A flow control valve which adjusts the amount of oil sent to the steering gear has been designed in the oil pump
to control hydraulic pressure fluctuation according to engine speed.

FLOW GONTROL VALVE
A
CAM RING — —

4 ®)
ROTOR SH{ E 5;) @@ /
|
ROTOR— . i: ) @I@iﬁ

VANE

!
==

GEAR

LOCATION PIN CAM RING

SUCTION

VANE

SUCTION PORT

DISCHARGE

SECTION A-A'

DBR614ZTB003
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POWER STEERING

STEERING SHAFT CONSTRUCTION
dcf051432010101

« Tilt steering has been optionally equipped to adjust the position of the steering wheel to suit the driver’s
particular body shape and driving posture.

e The tilt system is adjustable by 30mm {1.2 in} in the up/down direction.

¢ A collapsible steering shaft has been adopted to minimize driver injury in the event of a frontal collision.

TILT LEVER

COLLAPSIBLE
STEERING SHAFT

DBR614ZTB004
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HEATER, VENTILATION & 07
AIR CONDITIONING (HVAC) SECTiON

OUTLINE ................. 07-00 CONTROL SYSTEM.........07-40
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07-00 OUTLINE

HVAC ABBREVIATION . ............. 07-00-1 HVAC SPECIFICATIONS ............. 07-00-1
HVAC FEATURES..............cu.. 07-00-1
HVAC ABBREVIATION .
dcf070000000t01
A/C Air Conditioning
B+ Battery Positive Voltage
DEF Defroster
HI High
LOW Low
M Motor

MAX Maximum
OFF Switch Off
ON Switch On
REC Recirculate

HVAC FEATURES

dcf070000000t02

Improved air conditioning

performance » Sub-cooling system to multi-flow condenser adopted

HVAC SPECIFICATIONS

dcf070000000t03

ltem Specification
Cooling capacity A (kW {kcal/n}) 4.012 {3,450}
Airflow volume
(during air conditioner | Blower motor (m3/h) 450
operation)
Electricity Blower motor : (W) 220
consumption (during
air conditioner Magnetic clutch W) 48
operation)
Blower motor Type Sirocco fan
Type R-134a
Refrigerant
’ amprox. quaniy) (g foz) 475 {16.8)
Type Swash-plate
Discharge capacity (mi {cc, fl 0z}) 154 {154, 5.16}
Max. allowable speed (rpm) 7,000
A/C compressor Type ED46XG
Lube ol S(gszfr‘g;"°c“‘l‘g;ny) (ml {cc, fl 0z}) 180 {180, 6.08}
Magnetic clutch clearance mm {in} 0.35—0.75 {0.014—0.029}

07-00-1



OUTLINE

Item

Specification

Condenser

Type

Multiflow (sub-cooling type)

Radiated heat

(KW {kcal/h})

10.46 {8,996}

Receiver/drier capacity

(m! {cc, fl 0z})

220 {220, 7.44}

Desiccant

Synthetic zeolite

Expansion valve Type Internal pressure equalizar
Evaporator Type Single-tank drawn cup
Type Dual-pressure type

Refrigerant pressure
switch

Operating pressure

(MPa {kgf/cm?, psi})

0.176—0.216 2.94—3.34
{1.79—2.20, 25.46-—31.28} {30.0—34.0, 427—483}
A A
--------------- )

—
0.39—0.79
{3.98—8.05, 57—114}

0.02 {0.20, 2.84}
or less

Fusible plug

Melting point

(CC{°Fh

102—107 {216—224}

07-00-2




BASIC SYSTEM

07-11 BASIC SYSTEM

BASIC SYSTEM LOCATION INDEX. ... 07-11-1
BLOWER UNIT

CONSTRUCTION/OPERATION ...... 07-11-2
COOLING UNIT
CONSTRUCTION/OPERATION ...... 07-11-3

A/C COMPRESSOR
CONSTRUCTION. ........covvvvnnn 07-11-4
CONDENSER CONSTRUCTION....... 07-11-5
REFRIGERANT LINE
CONSTRUCTION.........ccvnvnnen 07-11-5

BASIC SYSTEM LOCATION INDEX

dcf071100000t01

R.H.D.

—/

COOLER HOSE
(LO)

(WE-C, WL-3, WL-C) HEATER Hoy
HEATER UNIT

o

BLOWER UNIT

arnffin00000055 0 7
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BASIC SYSTEM

Without A/C

HEATER HOSE /

HEATER UNIT

AIRDUCT
/ /-‘.§ ‘ :
\\/

BLOWER UNIT

07-11-1a
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BASIC SYSTEM

BLOWER UNIT CONSTRUCTION/OPERATION

¢ The blower unit consists of a blower motor, resistor, blower harness, blower case.

dcf071161133t01

.- Construction

BLOWER
MOTOR

Operation
e The blower unit blows recirculated air into the
passenger compartment.

BLOWER UNIT

RECIRCULATED AIR

AIR OUTLET
DUCT

BLOWER MOTOR

DBG711ZTB004
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BASIC SYSTEM

HEATER UNIT CONSTRUCTION

¢ The heater unit consists of a heater core, airflow mode main link, air mix link etc.
» The heater unit regulates the airflow mode and the outlet airflow temperature.

id071100806100

HEATER CORE

AIRFLOW MODE
MAIN LINK

AIR MIX LINK

arnffn00000023
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BASIC SYSTEM

COOLING UNIT CONSTRUCTION/OPERATION

dcf071161520t01

e The cooling unit consists of an evaporator, expansion valve, high pressure pipe, cooler case.
¢ The cooling unit cools and dehumidifies the airflow from the blower unit.
e The thermistor is built into the cooling unit and controls the A/C compressor.

EXPANSION VALVE

HIGH PRESSURE PIPE

COOLER CASE (1)

COOLER CASE (2)

THERMISTOR

Evaporator

¢ The evaporator vaporizes the refrigerant flowing
inside it. The latent heat of the vaporized
refrigerant cools the air passing through the
evaporator. At the same time, moisture in the air
condensates. In this way, dehumidified air is
supplied to the passenger compartment.

¢ The evaporator is a single tank drawn cup type.
Because refrigerant flows through several
separate tubes, flow path resistance is kept low
and the surface area for heat exchange is
increased, improving air conditioning efficiency.

DBG711ZTB005

EVAPORATOR

QW.:HM AIR

COOLING UNIT

EVAPORATOR

REFRIGERANT FLOW

DBG711ZTB006
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BASIC SYSTEM

Expansion valve

o The expansion valve causes a sudden decrease
in the pressure of the liquid refrigerant. This
atomizes the refrigerant, making it easier for the
evaporator to vaporize it. The expansion valve
also regulates the flow volume of the refrigerant
sent to the evaporator.

* An internal pressure equalizer expansion valve is
used. It regulates the flow volume of the
refrigerant supplied to the evaporator so that the
heat absorption process of the evaporator is
utilized efficiently.

A/C COMPRESSOR CONSTRUCTION

EXPANSION VALVE

TO

COLD, LOW-
PRESSURE,
AND VAPOROUS
REFRIGERANT

EVAPORATOR

||I||i| m

EXPANSION VALVE

HOT, HIGH-
PRESSURE,
AND LIQUID
REFRIGERANT

RECEIVER/DRIER

DBG711ZTB007

dcf071161450t01

e The A/C compressor compresses the low-pressure gaseous refrigerant vaporized from the evaporator into a
high-pressure gas so that the condenser can liquidize it more easily. A swash-plate of the A/C compressor is
used to reduce weight and vibration and to improve driving performance when the A/C compressor is

operating.

e The A/C compressor is beli-driven via the engine crankshaft pulley.
o Five double-acting pistons positioned axially around the compressor shaft are actuated by a swash plate that is
pressed onto the compressor shaft. The swash plate changes the rotating action of the shaft to reciprocating

movement of the five pistons. This driving force is applied to the midpoint of each of the double-ended pistons.

DUBLE-ACTING PISTON

SUCTION

.........

COMPRESSOR SHAFT

SWASH PLATE

DISCHARGE SUCTION

DISCHARGE
—=SUCTION

—+DISCHARGE

DISCHARGE ~ SUCTION

07-11-4
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BASIC SYSTEM

CONDENSER CONSTRUCTION

e The receiver/drier, main condenser, and sub-
condenser are integrated into the sub-cooling RECEIVER/DRIER CONDENSER
system multi-flow condenser. :% / .

¢ The sub-cooling system multi-flow condenser
sends refrigerant cooled in the main condenser to
the receiver/drier and re-cools it in the sub- |
condenser for a more efficient cooling process.

dcf071161480t01

T S o)e)mmm -2

©)

DBG711ZTB009

REFRIGERANT LINE CONSTRUCTION

s Cooler pipes and cooler hoses are refrigerant passages.

¢ Refrigerant flows inside of each pipe and hose in the form of high-pressure gas from the A/C compressor to
condenser, in the form of high-pressure liquid from the condenser to the expansion valve, and in the from of
low-pressure gaseous from the expansion valve to the A/C compressor.

¢ The diameter of each pipe is different according to the state of the refrigerant.

7

dcf07 1161460t01

HIGH-PRESSURE
GASEOUS HIGH-PRESSURE LIQUID
REFRIGERANT REFRIGERANT

DBG7112TB022
Piping Connection
o To prevent O-rings from falling off while piping
work is being performed, stay-on O-rings are
used at the piping connections.

O-RING

O-RING

DBG711ZTB015
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CONTROL SYSTEM

07-40 CONTROL SYSTEM

CONTROL SYSTEM OUTLINE........ 07-40~-1 MAGNETIC CLUTCH
CONTROL SYSTEM LOCATION CONSTRUCTION. .........cvvvnnns 07-40-3
INDEX ...t iiiiiiiecineencnnnnss 07-40-1 REFRIGERANT PRESSURE SWITCH
CONTROL SYSTEM WIRING CONSTRUCTION...........cocvuns 07-40-4
DIAGRAM .........cciieeiiinenss 07-40-2 CLIMATE CONTROL UNIT
BLOWER MOTOR CONSTRUCTION. .. 07-40-2 CONSTRUCTION . .........cvvuvuns 07-40-4
RESISTOR CONSTRUCTION......... 07-40-3 MANUAL AIR CONDITIONER
CONTROL SYSTEM................ 07-40-4
CONTROL SYSTEM OUTLINE
dcf074000000t01
| improved operability | + Climate control unit with enlarged operation dial and switch adopted
CONTROL SYSTEM LOCATION INDEX
dcf074000000t02
— A/C RELAY
REFRIGERANT PRESSURE '
SWITCH
EVAPORATOR
TEMPERATURE SENSOR
CLIMATE CONTROL UNIT

BLOWER MOTOR

RESISTOR

THERMOSWITCH

A/C AMPLIFIER

07

arnffn00000056
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CONTROL SYSTEM

CONTROL SYSTEM WIRING DIAGRAM

dcf074000000t03

1G2 B+
1G2 1G2 IG2 B+
T ?
BLOWER
RELAY
PCM
E D 6 %})
- A/C RELAY
; L QD)
BLOWER
M MOTOR e |
A RESISTOR (A
1B 9 REFRIGERANT
PRESSURE
SWITCH
2A
7N
1A
N MAGNETIC
“ CLUTCH
1C %
@THERMISTOR
(F) B)C)(D)(A E o (© 10 4A) (19 @A (8
FAN SWITCH A/C SWITCH A/C AMPLIFIER

DBG740ZTB800

BLOWER MOTOR CONSTRUCTION

¢ The blower motor rotates the blower fan to blow
air into the passenger compartment.

e The blower fan is a sirocco-type fan.

¢ To prevent a blower motor from burning by
overheating, the blower air always blows inside of
the blower motor from the air duct when the
blower motor is operated.

dcf074061020t01

SIROCCO FAN

BLOWER MOTOR

DBG740ZTB009
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CONTROL SYSTEM

RESISTOR CONSTRUCTION

e The resistor controls the voltage applied to blower
motor, corresponding to fan switch operation. The
resistor controls the rotation speed (airflow
volume) in 4 stage.

dcf074061015t01

RESISTOR 1G2

AARA AAA AL
§VIV VWY--VV—0o—

[ BLOWER
MOTOR

4 | FAN swITCH

DBG740ZTB010

MAGNETIC CLUTCH CONSTRUCTION

¢ A magnetic clutch drives the compressor shaft.

o When voltage is applied to the stator, the magnetic force locks the pressure plate and the pulley together as
one unit. As a result the compressor shaft then turns with the pulley.

¢ When voltage is removed from the stator, the pressure plate returns from the pulley by the rubber spring force.
As a result the the compressor shaft does not turn.

dcf074061010t01

i

E_]: A/C COMPRESSOR

. PULLEY
RUBBER |=’“
SPRING

COMPRESSOR SHAFT
STATOR

SNAP RING
PRESSURE PLATE

DBG740ZTB011
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CONTROL SYSTEM

REFRIGERANT PRESSURE SWITCH CONSTRUCTION

dcf074061503t01
¢ The refrigerant pressure switch is fitted to the cooler pipe and senses the refrigerant pressure.
o A dual-pressure refrigerant pressure switch is used to respond to both abnormally high and abnormally low
pressures.
¢ When pressure is abnormal, the refrigerant pressure switch turns off and cuts the voltage sent from the
magnetic clutch, thereby stopping the A/C compressor.

1G2 Bf:
0.176—0.216 2.94—3.34 5 | ac
{1.79~-2.20, 25.46-—31.28} {30.0--34.0, 427—483}
__u 4 RELAY
ON yy
REFRIGERANT
PRESSURE
OFF =------) aREEEEEE — PCM SWITCH
0.02 {0.20, 2.84} 0.39—0.79
or less {3.98—8.05, 57—114} [] MAGNETIC CLUCH
MPa {kgf/cm?, psi} N
DBG740ZTB002
CLIMATE CONTROL UNIT CONSTRUCTION
dcf074061180t01
s Each switches and dials have been enlarged to improve ease of operation.
A/GC SWITCH
~ AIRFLOW MODE
@ SELECTOR DIAL
TEMPERATURE WIN~= oL WA
L DIAL
CONTRO CLIMATE CONTROL
1@1 UNIT
REC/FRESH LEVER FAN SWITCH

DBG740ZTB012

MANUAL AIR CONDITIONER CONTROL SYSTEM

Block Diag‘ram '
e The fan switch and thermistor sends an A/C signal to the PCM via the A/C amplifer.

%@ PCM
FAN SWITCH ‘
A/C.CUT
1 | cCONTROL > @ —> @ —>

AC A\Uoca
ﬁ AMPLIFIER A/C RELAY  REFRIGERANT A/C COMPRESSOR

dcf074000005t01

PRESSURE
SWITCH

THERMISTOR

DBG740ZTB019
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CONTROL SYSTEM

A/C Compressor Control
e The A/C signal from the thermistor and A/C amplifer controls the magnetic clutch via the PCM, A/C relay and
refrigerant pressure switch.

AC
SIGNAL
—_—

THERMISTOR

/é

AMPLIFIER

A/C
SIGNAL

—-——-»

PCM

A/C RELAY  REFRIGERANT
PhEaSURE A/C COMPRESSOR
SWITCH

DBG740ZTB020
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RESTRAINTS

SECTION
OUTLINE ................. 08-00 AIR BAG SYSTEM .......... 08-10
ON-BOARD DIAGNOSTIC. ... 08-02 SEATBELT................ 08-11
08-00 OUTLINE
RESTRAINTS ABBREVIATIONS . ... .. 08-00-1 RESTRAINTS FEATURES............ 08-00-1

RESTRAINTS ABBREVIATIONS

dcf080000000t01

DLC Data Link Connector

DTC Diagnostic Trouble Code

ELR Emergency Locking Retractor
GND Ground

PID Parameter Identification

SAS Sophisticated Air Bag Sensor

RESTRAINTS FEATURES

dcf080000000t02

A driver-side air bag module has been adopted.

A passenger-side air bag module has been adopted.
A side air bag module has been adopted.

A pre-tensioner seat belt has been adopted.

Improved safety

08-00-1






ON-BOARD DIAGNOSTIC
08-02 ON-BOARD DIAGNOSTIC

ON-BOARD DIAGNOSTIC FUNCTION ON-BOARD DIAGNOSTIC FUNCTION
OUTLINE......c.iiiinerinennanan 08-02—1 [AIRBAG SYSTEM]...........c0uuts 08-02-1

ON-BOARD DIAGNOSTIC FUNCTION OUTLINE

e The air bag system has an on-board diagnostic function to facilitate the system diagnosis.

e The on-board diagnostic function consists of the following functions: a malfunction detection function, which
detects overall malfunctions in the air bag system-related parts; a memory function, which stores detected
DTCs; a display function, which indicates system malfunctions by DTC display; a PID/data monitoring function,
which reads out specific input/output signals. '

¢ Using the current diagnostic tool, DTCs can be read out and deleted, and the PID/data monitoring function can
be activated. .

¢ The system has a fail-safe function to prevent the accidental activation of the air bags in case of an air bag
system malfunction.

dcf080200000t01

ON-BOARD DIAGNOSTIC FUNCTION [AIR BAG SYSTEM]

Self-Malfunction Diagnostic Function
¢ The self-diagnostic function determines that there is a malfunction, outputs a signal, as a DTC, to the DLC-2,
and at the same time, flashes the air bag system warning light to advise the driver of a malfunction.
¢ The air bag system warning light illuminates or flashes to indicate a single DTC according to the present
malfunction. (If there is more than one present malfunction, only one DTC will be displayed according to the
preset priority ranking.)
e The air bag system warning light will flash the DTC pattern for five cycles, and then will remain illuminated until
the engine switch is turned to the LOCK position.
e The self-diagnostic function consists of a present malfunction diagnostic and a past malfunction diagnostic.
DTC table

dcf080200000t02

DTC
Current Air bag system warning light
diagnostic B Priort Malfunction location
tool Flashing pattern riority
display ap ranking
' SAS control module activation (deployment)
B1231 13 _” | | | | | l |- 3 control freeze
B1317 __ | Air bag system warning light is illuminated all . The SAS control module power supply voitage
the time. increases (16.1 V or more)
B1318 __ | Air bag system warning light is illuminated all . The SAS control module power supply voltage
the time decreases (less than 9 V)

12 ﬂ ”ﬂ |_ 2 SAS control module
B1342

SAS control module (DTC 12 detection circuit

Air bag system warning light is illuminated all

the time. malfunction)
— {Ahl;tt)iang];esystem warning light is illuminated sll 1 Air bag system warning light system circuit open
B1869 - -
__ | Air bag system warning light is illuminated . Air bag system warning light system circuit short
does not illuminate. to ground
B1870 __ | Air bag system warning light is illuminated all 1 Air bag system warning light system circuit short
the time. to power supply
B1877 Driver-side pre-tensioner seat belt circuit

resistance high

Driver-side pre-tensioner seat belt circuit short to
B1878 33 ||||H ”HH |- 10 power supply

Driver-side pre-tensioner seat belt circuit short to
B1879 ground

08-02-1



ON-BOARD DIAGNOSTIC

DTC
Current Air bag system warning light
diagnostic - Priorit Malfunction location
tool Flashing pattern riority
display ap ranking
81881 Passenger-side pre-tensioner seat belt circuit
resistance high :
i Hill Passenger-side pre-tensioner seat belt circuit
B1882 34 Jul i J-| |- 9 short to power supply
B1883 Passenger-side pre-tensioner seat belt circuit
) short to ground
10T 01N Driver-side pre-tensioner seat belt circuit
B1885 33 JuL L I- 10 resistance low
i T Passenger-side pre-tensioner seat belt circuit
B1886 34 UL i _ﬂ |- 9 resistance low
19 I 00 8 Driver-side air bag module circuit short to body
A L L ground
B1913
21 I 1 i 7 Passenger-side air bag module circuit short to
JUl body ground
1 I Driver-side air bag module circuit short to power
B1916 19 | H ||||||||| |||| l 8 supply
I i i Passenger-side air bag module system circuit
B1925 2t | _” 7 short to power supply
B1932 19 | | | | | | | | | | | | | | | | 8 Driver-side air bag module circuit resistancé high
[ 1 i Passenger-side air bag module circuit resistance
B1933 21 . ﬂ 7 high
B1934 19 | l | | | | | | | | | | | | | | 8 Driver-side air bag module circuit resistance low
I 1 i Passenger-side air bag module circuit resistance
B1935 21 | ﬂ 7 low
B1992 Driver-side side air bag moduie circuit short to
power supply
Driver-side side air bag module circuit short to
B1993 0o |_ 1 ground
B1994 Driver-side side air bag module circuit resistance
high
Driver-side side air bag module circuit resistance
B1995 low
B1996 Passenger-side side air bag module circuit short
to power supply
B1997 Passenger-side side air bag module circuit short
o3 |' 1 to body ground
B1998 Passenger-side side air bag module circuit
resistance high
Passenger-side side air bag module circuit
B1999 resistance low
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ON-BOARD DIAGNOSTIC

DTC
Current Air bag system warning light
diagnostic Briont Malfunction location
tool Flashing pattern riority

display ap ranking
B2228
B2230 ] ”'”HHI” ||H |
52230 19 8 Driver-side air bag module assembly incorrect
B2234
B2229
B2231 21 117 1 i : 7 Passenger-side air bag module assembly
B2233 10U incorrect
B2235

HIl Driver-side side air bag sensor system (internal
B2444 43 JuU J— | I | | l |_ 6 circuit disabled)

I Passenger-side side air bag sensor system
B2445 44 1 ||| J— l || | | l | | ® | (internal circuit disabled)

Hil Poor connection of any SAS control module
B2867 | 31 UL H I 4 | connectors

U2017 43 J- | | l I | [- 6 eDrrrlz)/(:,)r-ade side air bag sensor (communication

Il |“H” I Passenger-side side air bag sensor
uzo18 44 UL J- 5 (communication error)

PID/Data Monitoring Function
¢ By using the PID/data monitoring function, the monitored item of the input/output signal, as set on the SAS
control module, can be freely selected and read out in real-time.
* An current diagnostic tool is used to read out PlID/data monitor information.

PID name (definition) Unit/condition Condition/specification terminal
CONT_RCM . e DTC is detected: 1-—255 .
{Number of continuous DTC) o DTC is not detected: 0
CRSH_ST_D1

N OK/ e Sensor normal: OK
(Drlver-s!de air bag sensor FAULT ¢ Sensor communication error: FAULT 2Z, 2hA
communication state)
CRSH_ST_D2
= OK/ e Sensor normal: OK
(Driver-side air bag sensor FAULT « Sensor internal circuit error: FAULT 22, 2AA
circuit state)
CRSH_ST_P1 :
== : OK/ ¢ Sensor normal: OK
(Passenger-side air bag s . 2B, 2C
sensor communication state) FAULT e Sensor communication error: FAULT
CRSH_ST_P2 ’
e , OK/ e Sensor normal: OK
(Passenger-side air bag FAULT ¢ Sensor internal circuit error: FAULT 2B, 2C

sensor circuit state)

SQ_LOWRES | ¢ Air bag module circuit resistance low: SQ_LOWRES
D_PTENSFLT OPEN . | o Related wiring harness circuit open: OPEN
(Driver-side pre-tensioner seat SHRT_B+ ¢ Related wiring harness short to power supply: SHRT_B+ 2P, 2S5
belt circuit state) SHRT_GND ¢ Related wiring harness short to ground: SHRT_GND

Normal e Related wiring harness normal: Normal

DABAGR
(Driver-side air bag module ohm Under any condition: 1.5—3.7 ohm 15,1V
resistance)
DR_PTENS
(Driver-side pre-tensioner seat ohm Under any condition: 1.5—3.1 ohm 2P, 2S

belt resistance)
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module resistance)

PID name (definition) Unit/condition Condition/specification terminal
DS_AB
(Driver-side side air bag ohm Under any condition: 1.4—3.2 ohm 2M, 20
module resistance)
SHRT_B+ ¢ Related wiring harness short to power supply: SHRT_B+
DS_AB_ST SHRT_GND ¢ Related wiring harness short to ground: SHRT_GND
(Driver-side side air bag OPEN ¢ Related wiring harness circuit open: OPEN 2M, 20
module circuit state) SQ_LOWRES | & Air bag module circuit resistance low: SQ_LOWRES
Normal ¢ Related wiring harness normal: Normal
SHRT_GND | e Related wiring harness short to ground: SHRT GND
DS1_STAT SHRT_B+ ¢ Related wiring harness short to power supply: SHRT B+
(Driver-side air bag module OPEN ¢ Related wiring harness circuit open: OPEN 1S, 1V
circuit state) SQ_LOWRES | ¢ Air bag module circuit resistance low: SQ_LOWRES
Normal ¢ Related wiring harness normal: Normal
DSB P ST SQ_LOWRES | e Air bag module circuit resistance low: SQ_LOWRES
(On demand driver-side pre- OPEN » Related wiring harness circuit open: OPEN
tensioner seat belt ci rcuif SHRT_B+ ¢ Related wiring harness short to power supply: SHRT_B+ 2P, 28
state) SHRT_GND | s Related wiring harness short to ground: SHRT_GND
Normal * Related wiring harness normal: Normal
IG_V_2 . . o
(System IG1 voltage value) \Y engine switch to ON position: B+ 1w
OD_CRST_D1
(On demand driver-side side OK/ ¢ Sensor normal: OK 27 2AA
air bag sensor communication FAULT e Sensor communication error: FAULT ’
state)
OD_CRST_D2
- — T, . . OK/ e Sensor normal: OK
(On demand driver-side side . N . 27, 2AA
air bag sensor circuit state) FAULT ¢ Sensor internal circuit error: FAULT
OD_CRST_P1
(On demand passenger-side OK/ e Sensor normal: OK 2B 2C
side air bag sensor FAULT ¢ Sensor communication error: FAULT ’
communication state)
OD_CRST_P2
(On demand passenger-side OK/ e Sensor normal: OK 2B 2C
side air bag sensor circuit FAULT ¢ Sensor internal circuit error: FAULT !
state)
SHRT_GND * Related wiring harness short to ground: SHRT_GND
OD_DAB1_ST SHRT_B+ o Related wiring harness short to power supply: SHRT_B+
{On demand driver-side air OPEN ¢ Related wiring harness circuit open: OPEN 15,1V
bag module circuit state) SQ_LOWRES | e Air bag module circuit resistance low: SQ_LOWRES
Normal » Related wiring harness normal: Normat
SHRT_B+ * Related wiring harness short to power supply: SHRT_B+
OD_DSAB_ST SHRT_GND » Related wiring harness short to ground: SHRT_GND
(On demand driver-side side OPEN * Related wiring harness circuit open: OPEN 2M, 20
air bag circuit state) SQ_LOWRES | « Air bag module circuit resistance low: SQ_LOWRES
Normal ¢ Related wiring harness normal: Normal
SHRT_GND | « Related wiring harness short to ground: SHRT_GND
OD_PAB1_ST SHRT_B+ + Related wiring harness short to power supply: SHRT_B-+
(On demand passenger-side OPEN » Related wiring harness circuit open: OPEN 1M, 1P
air bag module circuit state) SQ_LOWRES | e Air bag module circuit resistance low: SQ_LOWRES
Normal e Related wiring harness naormal: Normal
OD PSAB ST SHRT_B+ ¢ Related wiring harness short to power supply: SHRT_B+
(Onﬂdemarﬁ assenger-side SHRT_GND | e Related wiring harness short to ground: SHRT_GND
side air ba s%nsor c?rcuit OPEN ¢ Related wiring harness circuit open: OPEN 2, 2L
state) g SQ_LOWRES | » Air bag module circuit resistance low: SQ_LOWRES
Normal * Related wiring harness normal: Normal
SQ_LOWRES | e Air bag module circuit resistance low: SQ_LOWRES
P_PTENSFLT OPEN ¢ Related wiring harness circuit open: OPEN
(Passenger-side pre-tensioner SHRT_B+ + Related wiring harness short to power supply: SHRT_B+ 2G, 2J
seat belt circuit state) SHRT_GND | « Related wiring harness short to ground: SHRT_GND
Normal ¢ Related wiring harness normal: Normal
PABAGR
(Passenger-side air bag ohm Under any condition: 1.4—2.9 ohm 1M, 1P
module resistance)
PS_AB
(Passenger-side side air bag ohm Under any condition: 1.4—3.2 ohm 21, 2L
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PID name (definition) Unit/condition Condition/specification terminal
SHRT_B+ e Related wiring harness short to power supply: SHRT_B+
PS_AB_ST SHRT_GND ¢ Related wiring harness short to ground: SHRT_GND
(Passenger-side side air bag OPEN ¢ Related wiring harness circuit open: OPEN 2|, 2L
sensor circuit state) SQ_LOWRES | « Air bag module circuit resistance low: SQ_LOWRES
Normal * Related wiring harness normal: Normal
PS_PTENS
(Passenger-side pre-tensioner ohm Under any condition: 1.5—3.1 ohm 2G, 2J
seat belt resistance)
SHRT_GND | ¢ Related wiring harness short to ground: SHRT_GND
PS1_STAT SHRT_B+ s Related wiring harness short to power supply: SHRT_B+
(Passenger-side air bag OPEN ¢ Related wiring harness circuit open: OPEN 1M, 1P
module circuit state) SQ_LOWRES | e Air bag module circuit resistance low: SQ_LOWRES
Normal ¢ Related wiring harness normal: Normal
PSB P ST SQ_LOWRES | ¢ Air bag module circuit resistance low: SQ_LOWRES
proin . OPEN ¢ Related wiring harness circuit open: OPEN
(?;tiiggggrps?;egglf::—isrg?t SHRT_B+ » Related wiring harness short to power supply: SHRT_B+ 2G, 2J
gtate) SHRT_GND | e Related wiring harness short to ground: SHRT_GND
Normal « Related wiring harness normal: Normal

08-02-5







AIR BAG SYSTEM

08-10 AIR BAG SYSTEM

AIR BAG SYSTEM OUTLINE ....... .. 08-10-1
AIR BAG SYSTEM STRUCTURAL

VIEW ..o 08-10-2
AIR BAG SYSTEM

WIRING DIAGRAM . ............... 08-10-2
SAS CONTROL MODULE

FUNCTION ..................o.. 08-10-3
SAS CONTROL MODULE

CONSTRUCTION/OPERATION ...... 08-10-3
DRIVER-SIDE AIR BAG MODULE

FUNCTION ........civeiiienunnnn 08-10—4

DRIVER-SIDE AIR BAG MODULE
CONSTRUCTION/OPERATION.. . ..... 08-10-5
PASSENGER-SIDE AIR BAG MODULE
FUNCTION ......ovii it iiieann 08-10-5
PASSENGER-SIDE AIR BAG MODULE
CONSTRUCTION/OPERATION ... ..... 08-10-5
SIDE AIR BAG MODULE FUNCTION .. .08-10-5
SIDE AIR BAG MODULE

CONSTRUCTION/OPERATION....... 08-10-6
PRE-TENSIONER SEAT BELT

FUNCTION ..........cciiivanann, 08-10-6
PRE-TENSIONER SEAT BELT

CONSTRUCTION/OPERATION. . ..... 08-10-7

AIR BAG SYSTEM OUTLINE

dcf081000000t01

e The air bag system is a device that supplements the passenger restraint function of the seat belts. The air bag
system will not have the designed effect if the seat belts are not worn properly.
* The air bag system is composed of the following parts:

Item

Outline

SAS control module

Recognizes actually equipped air bag module or pre-
tensioner seat belt based on module configuration.

Side air bag sensor

Detects degree of impact, converts o an electrical signal, and
sends the signal to the SAS control module. For operation,
refer to SAS control module, Air Bag Module and Pre-
tensioner Seat Belt Deployment Operation. (See 08-10-3
SAS CONTROL MODULE CONSTRUCTION/OPERATION)

Driver-side air bag module

Passenger-side air bag module

Adopted to improve safety in frontal collisions.

Side air bag module

Chest-protection type side air bag module has been adopted.

Pre-tensioner seat belt

Piston-type pre-tensioner seat belt has been adopted.

08-10-1




AIR BAG SYSTEM

AIR BAG SYSTEM STRUCTURAL VIEW

dcf081000000t02

AIR BAG SYSTEM WARNING LIGHT -

CLOCK SPRING

DRIVER-SIDE AIR BAG
MODULE

Qb

PASSENGER-SIDE
AIR BAG MODULE

PRE-TENSIONER SEAT BELT

SAS CONTROL
MODULE

SIDE AIR BAG MODULE

SIDE AIR BAG SENSOR———&)

DCF810ZTB001

AIR BAG SYSTEM WIRING DIAGRAM

dcf081000000t03
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DCF810ZWB001
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AIR BAG SYSTEM

SAS CONTROL MODULE FUNCTION

Outline
Sensing function
» Safing and the crush sensors are built into the SAS control module.
« If the degree of impact detected by the safing and the crush sensors exceeds the set value during a collision,
the SAS control module sends an operation (deployment) signal to the air bag module and the pre-tensioner
seat belt.

dcf081057030t01

Backup power supply function
» The backup power supply function enables the condenser to discharge and supply power to assure air bag
system operation/deployment properly for a specified time even if the power supply to the SAS control module
is cut due to a collision.

SAS CONTROL MODULE CONSTRUCTION/OPERATION

Air Bag System
1. The impact of a frontal or frontal offset collision to the vehicle is transmitted to the SAS control module.
2. The safing sensor inside the SAS control module detects the collision and activates. In‘addition, the crash
sensor determines the impact and converts it to an electronic signal and outputs it to the output control circuit.

dcf081057030t02

SAS CONTROL MODULE
SAFING 2 AIR BAG MODULE (DRIVER
SENSOR ) | OR PASSENGER-SIDE AIR

BAG MODULE)

OUTPUT
CONTROL
CIRCUIT

0 o—4<}0 O

PRE-TENSIONER SEAT BELT
| | (DRIVER OR PASSENGER-
SIDE)

P vy mY

CRASH —
SENSOR

<o o

v

DCF810ZTB002

3. The output control circuit calculates the electronic signals from the crash sensor and the valve is compared with
the preset valve. If the output signal received from the crash sensors exceeds the preset value, an ignition
circuit is completed and an operation (deployment) signal is sent to both the driver and passenger-side air bag
modules.

08-10-3



AIR BAG SYSTEM

4. In conjunction with both the driver and passenger-side air bag module deployment, an ignition circuit for the
pre-tensioner seat belt is completed and an operation (deployment) signal is sent to the pre-tensioner seat belt.

SAS CONTROL MODULE
T -E
I
SAFING . : AIR BAG MODULE (DRIVER
SENSOR = M= = =1{@ | OR PASSENGER-SIDE AIR
'-F- == = BAG MODULE)
OUTPUT ;@
CONTROL
CIRCUIT |E
I
VR 3 PRE-TENSIONER SEAT BELT
) | (DRIVER OR PASSENGER-
CRASH  [===>" g = e SSIDE)
SENSOR ”‘5

DCF810ZTB003

Side air bag system

1. During a lateral collision to the vehicle, the crash sensors in the side air bag sensor and SAS control module
detect the collision.

2. The degree of impact detected by the crash sensor in the side air bag sensor is converied fo an electrical signal
and sent to the SAS control module through the signal amplification circuit.

3. Simultaneously, the SAS control module crash sensor converts the degree of impact detected to an electrical
signal.

4. The SAS control module processes the calculations for the two electrical signals at the output control circuit
and compares the value to a preset value.

5. The output control circuit determines the degree of impact to the vehicle by the value from the crash sensors,
completes a side air bag module ignition circuit, and sends the deployment signal to the air bag modules.

SIDE AIR BAG SENSOR SAS CONTROL MODULE
CRASH
SENSOR
SIGNAL > |I
AMPLIFICATION
CIRCUIT Mo
| N~
| @ SIDE AIR BAG MODULE
CRASH | s %
SENSOR
OUTPUT CONTROL~"]
CIRCUIT

DCF810Z1B004

DRIVER-SIDE AIR BAG MODULE FUNCTION

Outline ,
» During a frontal or front offset collision, an operation signal from the SAS control module is received and the

front air bag operates (deploys), softening the impact to the head and face areas of the driver.

dcf081057010t01

08-104



AIR BAG SYSTEM

DRIVER-SIDE AIR BAG MODULE CONSTRUCTION/OPERATION

¢ Installed in the center of the steering wheel.
« The inflator operates in the following order.

dcf081057010t02

Inflator Operation
1. When an operation (deployment) signal is received from the SAS control module, the igniter built into the

inflator generates heat and ignites the ignition agent.
2. The ignition of the ignition agent causes the combustion of a gas generating agent which forms nitrogen gas.

3. The nitrogen gas is cooled at the filter and the filtrate is injected into the air bag.

IGNITION OF GAS GAS GENERATING

GAS INFLATION
GENERATION AGENT GENERATION AGENT COMBUSTION NITROGEN

AGENT GAS
AGENT \L /\ , / /\ ;2 GAIR | TO AIR
(r TR

1 ) I ol
SEro gl

IGNITOR FILTER FILTER
DCF810ZTB005

PASSENGER-SIDE AIR BAG MODULE FUNCTION
dcf081057050t01

Outline
¢ During a frontal or front offset collision, an operation signal from the SAS control module is received and the air

bag operates (deploys), softening the impact to the head and face areas of the front passenger.

PASSENGER-SIDE AIR BAG MODULE CONSTRUCTION/OPERATION

¢ Installed in the dashboard.
¢ The inflator operation is the same as the driver’s side air bag. (See 08-10-5 DRIVER-SIDE AIR BAG MODULE

CONSTRUCTION/OPERATION.)

dcf081057050t02

SIDE AIR BAG MODULE FUNCTION
dcf0B1000147t01

¢ During a collision to the side of the vehicle, the air bag operates (deploys) after receiving an operation signal
from the SAS unit, defusing impact to the chest area of the driver and front passenger.

08-10-5



AIR BAG SYSTEM

SIDE AIR BAG MODULE CONSTRUCTION/OPERATION

Construction
¢ Side air bag modules are installed on the outboard sides of the seat backs.
¢ The side air bag module is composed of an inflator, module cover and air bag.
* When an air bag deploys, the side air bag module cover is spread apart by the generation of argon gas from
the inflator, inflating the air bag.

dcf081000147103

INFLATOR

SIDE AIR BAG
MODULE

AIR BAG

AIR BAG

DCF810ZTB008

Operation
Air bag module deployment operation
e Refer to the SAS control module, Air Bag Module and Pre-tensioner Seat Belt Deployment Operation. (See 08-
10-3 SAS CONTROL MODULE CONSTRUCTION/OPERATION.)

Inflator operation
1. The igniter built into the inflator begins to build up heat when the operation (deployment) signal is sent from the
SAS control module. The inflation agent is ignited by the build up of heat in the igniter.
2. The argon gas expands due to the heat of the ignited inflation agent.
3. The expanding argon gas breaks the discharge barrier, is cooled and filtered by the filter, and then injected into
the air bag.

INFLATION AGENT ARGON GAS ARGON GAS EXPARON T0 AIR
) \ BAG
4 &
» = e
\ 7 TO AIR
COMBUSTION OF DISCHARGE BARRIER
IGNITOR BAG
INFLATION AGENT

EPU810ZT3006

PRE-TENSIONER SEAT BELT FUNCTION
dcf081057630t01

e When a vehicle is involved in a frontal or frontal offset collision and the seat belis are buckled, the pre-tensioner
seat belt system receives an operation signal from the SAS control module, retracting and tightening the belt
webbing instantly on the driver and passenger restraints.

08-10-6



AIR BAG SYSTEM

PRE-TENSIONER SEAT BELT CONSTRUCTION/OPERATION

Construction

dcf081057630t02

SPRING SEAT

SPRING SHAFT

N

SPINDLE
BASE

PISTON
CAP NUT

GAS GENERATOR
CYLINDER

P

SPRING

SPRING CASE

EPU810ZT3011
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AIR BAG SYSTEM

Operation : .
Normal (Seat Belt Pretensioners Not Operating)
* Normally, the clutch roller installed to the outer circumference of the spindle sits in the recess of the gear and
does not interfere with the spindie.
» The gear does not rotate when the belt is pulled or retracted because the spindle and gear are not engaged.

GEAR

SPINDLE

CLUTCH ROLLER

EPU810ZT3012

Seat Belt Pretensioners Operating
1. When an operation signal is received from the SAS control module, the gas generator produces gas. Due to the
pressure from the gas, the piston in the cylinder is pressed up.
2. The gear rotates while the piston moves up.
3. Based on the gear rotation, the clutch roller in the gear presses against the spindle.Due to this, the gear and
spindle are engaged.
4. The belt is retracted in conjunction with the gear rotation.

L —GEAR

™~ sPINDLE

CLUTCH ROLLER
GEAR

“PISTON

GAS
GENERATOR »

EPU810ZT3013
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SEAT BELT

08-11 SEAT BELT

SEAT BELT OUTLINE. .............. 08-11-1 LOAD LIMITER RETRACTOR
SEAT BELT STRUCTURAL VIEW . .... 08-11-1 CONSTRUCTION/OPERATION. ...... 08-11-1

SEAT BELT OUTLINE

Features

improved safety » Three-point seat belt with the following functions for driver and passeger seat adopted

— ELR (Emergency Locking Retractor: emergency locking mechanism)

— Pre-tensioner seat belt (vehicle with pre-tensioner seat belt) (See 08-10-7
PRE-TENSIONER SEAT BELT CONSTRUCTION/OPERATION.)

— Load limiter, which adjusts restraint force of the seat belt to reduce the possibility of injury
to passengers caused by excess seat belt pressure after pre-tensioner operation. (vehicle
with pre-tensioner seat belt)

¢ Three-point seat belt with the following functions for rear seat passengers adopted (Double
cab)

—ELR

dcf081157000t01

SEAT BELT STRUCTURAL VIEW

dcf081157000t02

BENCH SEAT

BUCKLE
CENTER
SEAT BELT

BUCKLE

DCF811ZTB001

LOAD LIMITER RETRACTOR CONSTRUCTION/OPERATION

1. Initial state

dcf081157000t03

CPJB11ZNB004

08-11-1



SEAT BELT

2. ELR operation
When the force of impact is transfered to the belt,
the retractor changes to the ELR condition,
locking the belt and securing the passenger’s
body.

THE VEHICLE IS
INVOLVED IN AN IMPACT

DCF811ZTB002

3. Load limiter operation
After locking, if the force of impact transferred to
the belt is strong enough to cause injury to the
chest of the occupant, an adequate amount of
belt is released to absorb the load applied to the
chest.

CPJ811ZNB006

08-11-2




BODY & ACCESSORIES 09

SECTION

OUTLINE ................. 09-00 INTERIORTRIM ............ 09-17
BODY PANELS ............ 09-10 LIGHTING SYSTEMS........ 09-18
GLASS/WINDOWS/ WIPER/WASHER SYSTEM ...09-19
MIRRORS ............... 09-12 ENTERTAINMENT .......... 09-20
SEATS .......ciiiiinnnns 09-13 POWER SYSTEMS.......... 09-21
SECURITY AND LOCKS.. ... 09-14 INSTRUMENTATION/DRIVER
EXTERIORTRIM........... 09-16 INFO........cov i es 09-22

09-00 OUTLINE

BODY AND ACCESSORIES BODY AND ACCESSORIES
ABBREVIATIONS ................. 09-00-1 FEATURES...............0vvee 09-00-1

BODY AND ACCESSORIES ABBREVIATIONS

dcf020000000t01

4W-ABS | 4-Wheel Antilock Brake System
ABS Antilock Brake System

ACC Accessories

ALC Auto Level Control
CcMm Control Module
GND Ground

HI High

HU Hydraulic Unit

IG Ignition

INT Intermittent

LCD Liquid Crystal Display
LED Light Emitting Diode

LH Left Hand
LO Low

M Motor
OFF Switch Off
ON Switch On

PCM Powertrain Control Module
RFW Remote Free Wheel

RH Right Hand

SwW Switch

TNS Tail Number Side Lights

BODY AND ACCESSORIES FEATURES

dcf020000000t02

Power window system adopted
Power door lock system adopted
Keyless entry system adopted

immobilizer system adopted
Theft-deterrent system adopted

A center panel unit, composed of the installed audio unit and the audio switches built into
the center panel, has been adopted

Improved marketability

Improved security

Improved convenience

09-00-1






BODY PANELS

09-10 BODY PANELS

BODY PANEL OUTLINE . ............ 09-10-1 BODY PANEL STRUCTURAL VIEW .. ..09-10-1

BODY PANEL OUTLINE

¢ Front and Rear Bumper has been changed.

BODY PANEL STRUCTURAL VIEW

REAR BUMPER

FRONT BUMPER

09-10-1






GLASS/WINDOWS/MIRRORS
09-12 GLASS/WINDOWS/MIRRORS

REAR WINDOW DEFROSTER POWER WINDOW SYSTEM
OUTLINE ... ..ottt anaes 09-12-1 WIRING DIAGRAM. ................ 09-12-3
REAR WINDOW DEFROSTER POWER WINDOW SYSTEM
STRUCTURALVIEW .............. 09-12—-1 OPERATION..........ocvivnennens 09-12-3
REAR WINDOW DEFROSTER SYSTEM POWER OUTER MIRROR OUTLINE....09-12-3
WIRING DIAGRAM . ............... 09-12—1 POWER OUTER MIRROR
REAR WINDOW DEFROSTER SYSTEM STRUCTURALVIEW ............... 09-12-4
OPERATION ..........covivuvunns 09-12-2 POWER OUTER MIRROR SYSTEM
POWER WINDOW SYSTEM OUTLINE. . 09-12-2 WIRING DIAGRAM. .........o0vvee 09-12-4
POWER WINDOW SYSTEM ‘ POWER OUTER MIRROR
STRUCTURALVIEW .............. 09-12-2 OPERATION......c.iviinnnnnnnns 09-12-5

REAR WINDOW DEFROSTER OUTLINE

. dcf091263000t01
¢ Rear window defroster system has been adopted.

REAR WINDOW DEFROSTER STRUCTURAL VIEW

dcf091263000t02

REAR DEFROSTER SWITCH

[ ) H FILAMENT
Lz 1
0o

==
[

i

REAR DEFROSTER
RELAY

DBR912ZT2001

REAR WINDOW DEFROSTER SYSTEM WIRING DIAGRAM

dcf081263000t03
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GLASS/WINDOWS/MIRRORS

REAR WINDOW DEFROSTER SYSTEM OPERATION

» When the rear window defroster switch is pressed, the rear window defroster turns on.

e Fogging is cleared from the rear window and outer mirror glass by heating of the filament.

¢ |f the rear window defroster switch is pressed again with the rear window defroster on, defrosting will stop.
Defroster operation also stops if the engine switch is turned to LOCK while the system is operating

dcf091263000t04

POWER WINDOW SYSTEM OUTLINE

+ The following functions have been adopted for all windows.
— Manual open/close function
— Auto-open function

» A power-cut function that permits disabling the operation of all window switches from the driver's seat has been
adopted.

dcf091258000t07

POWER WINDOW SYSTEM STRUCTURAL VIEW

dcf091258000t02

POWER WINDOW
REAR POWER WINDOW
REGULATOR SUBSWITCH (REAR)

<
POWER WINDOW Yoo

MAIN SWITCH %

REAR POWER WINDOW
REGULATOR

POWER WINDOW
FRONT POWER WINDOW (Spl,i%ssvélgggR’s SIDE)
REGULATOR

DBR912ZT2002
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GLASS/WINDOWS/MIRRORS
POWER WINDOW SYSTEM WIRING DIAGRAM

dcf091258000t03
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DCF912ZT2001

POWER WINDOW SYSTEM OPERATION

dcf091258000t06
Manual Open/Close

¢ The window opens/closes according to the down (push) or up (pull) operation of the power window main
switches and the power window subswitches.

Auto-Open

» The window automatically moves to a fully-opened position when the power window main switches is operated
to fully open positions, either down (push).

POWER OUTER MIRROR OUTLINE

def091269100t01

| Improved convenience | s Power outer mirror (mirror glass adjusting function) adopted

09-12-3



GLASS/WINDOWS/MIRRORS

POWER OUTER MIRROR STRUCTURAL VIEW

dcf091269100t02

POWER OUTER
MIRROR SWITCH

DBR912Z2T2004

POWER OUTER MIRROR SYSTEM WIRING DIAGRAM

dcf091269100t03
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GLASS/WINDOWS/MIRRORS

POWER OUTER MIRROR OPERATION

Mirror Glass Adjustment

dcf091269100t04

» The left/right selection switch establishes left or right side outer mirror circuit and current is supplied in either
one of the four directions according to the position of the mirror glass adjustment switch. Due to this, the motor

rotates either up or down, left or right.

UP/DOWN
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/ MOTOR

P
-

POWER OUTER
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— O
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I |
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LEFT
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)
d

O
RIGHT LEFT RIGHT
SIDE SIDE SIDE
up RIGHT | | LEFT

v

LEFT SIDE QUTER MIRROR IS
MOVED UPWARD
ACC
O
LEFT
O
)
4
J77"

POWER OUTER MIRROR SWITCH
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SEATS

09-13 SEATS

SEATSOUTLINE. ........ccoivunnns 09-13-1 SEATS STRUCTURAL VIEW. ......... 09-13-2
SEATS SPECIFICATION. ............ 09-13-1
SEATS OUTLINE
dcf091357000t01

FEATURES
Improved marketability « Two types of have been adopted for the driver and passenger seats.

— Separate type

— Bench type

SEATS SPECIFICATION

dcf091357000t02

Body type ltem Function

Stretch cab Seat Recliner

Slide

Side air bag module (See 08-10-5 SIDE AIR BAG MODULE FUNCTION.)
Regular cab Seat Recliner

Slide

Armrest

Double cab Front seat Recliner

Slide

Side air bag module (See 08-10-5 SIDE AIR BAG MODULE FUNCTION.)
Rear seat Armrest

09-13-1



- SEATS

SEATS STRUCTURAL VIEW

dcf091357000t03

STRETCH CAB
(WITH REAR ACCESS SYSTEM) : REGULAR CAB

(D)
Q)

DOUBLE CAB
REAR SEAT
()
Q

FRONT SEAT

09-13-2
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SECURITY AND LOCKS
09-14 SECURITY AND LOCKS

SECURITY AND LOCKS OUTLINE .... 09-14-1 THEFT-DETERRENT SYSTEM

KEYLESS ENTRY SYSTEM INPUT/OUTPUT DIAGRAM .......... 09-14-4
OUTLINE...........coiiiiennan. 09-14-1 THEFT-DETERRENT SYSTEM

KEYLESS ENTRY SYSTEM CONDITION .......cociiiiinnnn.. 09-14-4
STRUCTURALVIEW .............. 09-14-1 THEFT-DETERRENT SYSTEM

KEYLESS ENTRY SYSTEM PHASE ..ot 09-14-5
WIRING DIAGRAM ................ 09-14-2 IMMOBILIZER SYSTEM OUTLINE ... .. 09-14—7

KEYLESS ENTRY SYSTEM IMMOBILIZER SYSTEM STRUCTURAL
OPERATION .......... .. .ovvi 09-14-2 VIEW. ...t iitiinanns 09-14-8

THEFT-DETERRENT SYSTEM IMMOBILIZER SYSTEM
OUTLINE.........c.cviniaian 09-14-2 WIRING DIAGRAM. . ............. .. 09-14-8

THEFT-DETERRENT SYSTEM IMMOBILIZER SYSTEM SYSTEM
STRUCTURALVIEW .............. 09-14-3 COMPONENT..........oivvnnnn. 09-14-9

THEFT-DETERRENT SYSTEM IMMOBILIZER SYSTEM OPERATION. . .09-14-10
SYSTEM WIRING DIAGRAM ........ 09-14-3 ON-BOARD DIAGNOSTIC SYSTEM

[IMMOBILIZER SYSTEM] ........... 09-14-11

SECURITY AND LOCKS OUTLINE

dcf081400001t01

Improved marketability | e Power door lock system adopted
Keyless entry system adopted

Theft-deterrent system adopted
Immobilizer system adopted

Improved security

KEYLESS ENTRY SYSTEM OUTLINE

« The doors also can be locked/unlocked by operating the key or transmitter.

¢ The answer-back function has been adopted where the hazard warning lights flash and a buzzer sounds to
confirm that the doors are locked/unlocked. '

¢ A rolling code type transmitter has been adopted to prevent theft by radiowave interception.

« To prevent improper operation while the vehicle is moving, the doors cannot be locked/unlocked by operating
the transmitter if the ignition key is not in the LOCK position.

dcf091466000t01

KEYLESS ENTRY SYSTEM STRUCTURAL VIEW

dcf091466000t02

REAR DOOR FRONT DOOR
FRONT DOOR LOCK ACTUATOR LOCK ACTUATOR
LOCK ACTUATOR

REAR DOOR
LOCK ACTUATOR

DOOR LOCK
CONTROL MODULE

TRANSMITTER
KEYLESS CONTROL Z
MODULE

DFC914ZWZ001
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SECURITY AND LOCKS

KEYLESS ENTRY SYSTEM WIRING DIAGRAM

dcf091466000t03
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KEYLESS ENTRY SYSTEM OPERATION

o When the transmitter LOCK/UNLOCK button is pushed, all doors lock/unlock.
¢ In response to transmitter operation (lock/unlock), the hazard warning lights flash to enable visual verification of

operation.

— When the transmitter LOCK button is pushed, the hazard warning lights flash once.

— When the transmitter UNLOCK button is pushed, the hazard warning lights flash twice.
s When any door is not opened within 30 s after the transmitter UNLOCK button is pressed, the UNLOCK signal

is cancelled and the doors are locked.
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THEFT-DETERRENT SYSTEM OUTLINE
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¢ The theft-deterrent system includes sound and light alarms that activate when the bonnet or a door is opened
by means other than the key. The turn lights flash and the theft-deterrent horn sounds. When the key is inserted
into the door key cylinder and turned to unlock, the warnings stop.
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THEFT-DETERRENT SYSTEM STRUCTURAL VIEW
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THEFT-DETERRENT SYSTEM SYSTEM WIRING DIAGRAM
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THEFT-DETERRENT SYSTEM INPUT/OUTPUT DIAGRAM
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INPUT OUTPUT
KEY REMINDER
SWITCH >
ENGINE SWITCH [f————»
SECURITY
-—>
LIGHT
DOORSWITCH | g
BONNET THEFT-DETERRENT
SWITCH — ™| CONTROL MODULE ———®| TURNLIGHT
DOOR KEY
CYLINDER SWITCH |
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THEFT-DETERRENT
DOOR KEY ——— HORN
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THEFT-DETERRENT SYSTEM CONDITION
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System phase Dead Initial Prea:mmg Prea;mlng Arming Alarm 1 Alarm 2
Timer period - - - - - *1 -
Key reminder On _ -
switch (at least Off Off Off Off
Engine switch one is on) Off Off Off Off On or Off
Door switch - Off On On or Off On or Off
INPUT |Bonnet switch - Off (at least Unlock Off ?":’i ?(;32? On or Off
Boor loakik T e one s on)
oor lock-lin
switch — - - |OCk) Off On or Off
Driver's and
passenger’s door _ _ _ _
key cylinder Off/Lock Off/Lock Off/l.ock
switch
| heft-deterrent off off off off off off
OUTPUT  ImTight off off Off off off oft
Security light Off Off Off Off Off Off

09-14-4

*1: Theft-deterrent horn timer period is 25 s. Turn light timer period is 4.5 min.
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THEFT-DETERRENT SYSTEM PHASE

Dead
» The condition before the key is removed from the steering lock. (The key is at either ON position, ACC position,
or LOCK position.)
¢ The security light is not lit at this time.
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Initial
o The condition after the key is removed from the steering lock (with all doors and the bonnet closed).
» The security light is not lit at this time.
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Prearming 1
» The key is removed from the steering lock and a door or a 