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THE DESIGN OF FAULT DIAGNOSE AND TEST SYSTEM
OF AUTOMOBILE ENGINE BASED ON SAE J1850
COMMUNICATION PROTOCOLS

ABSTRACT

With the computer and control technology application to
automobile, the modern automobile has been improved on the aspect of
performance, safety and pollutant on environment. However, the
automobile structure become more complex, at the same time automobile
fault diagnosis and test become more difficult. Therefore, SAE
establishes the OBD Il standard in 1993. The OBD II system can
monitor the running condition of automobile, and illumine the indication
light and memorize the fault codes and relative data in case discovering
any problem. Consequently the safety and the diagnostic veracity of
automobile have been enhanced.

The core technology of OBD is automobile bus protocol. The
electronic system of automobile with OBD I is based on class B data
communication network. And SAE J1850 standard is the most popular
one. This thesis designs automobile fault diagnosis and test system based
on SAE J1850 communication protocols. This system regards engine as

controlled object, €electronic technology as desgn base and
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communication technology as communicational bridge and computer
technology as visible interface.

This thesis includes the research of the class B data communication
network and SAE J1850 communication protocols standard, and the
design of fault diagnosis and test system of Sl engine is based on the SAE
J1850. This system is made up of two parts. the hardware and the
software. The hardware includes PC-OBD II interface, dealing with
transferring the data signals of network bus to serial communication
signas which PC can identify. We aso give the detailed explaining of
hardware design of the OBD II -PC interface.

The software includes acquiring and analyzing the ECU data and
fault codes, dealing with sending request messages, receiving respond
messages, analyzing the data and displaying the data. The software design
carry out fully the principle of software engineering. It adopts the
programmer method of configuration and module. Also combines some
database system theories. Then achieves the integration of seria
communication, data collection, data analyze and database query.

This system is used in the hot tests of electronic control gasoline
engines of SGM. This type of engine communicates in SAE J1850
protocols. The application of this fault diagnosis and test system to the

hot tests of the engine has indicated the design is successful and effective.
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2.4.2

1.

2,
2.4.3

idle, SOF DATA_ O, .., DATA N, CRC., EOD, NB, IFR 1, .., IFR N,
EOF, IFS, idle

1.SOF (Start of Frame)

SOF . CRC o

2.EOD (End of Data)

EOD . IFR(in-frame
respponse) ., IFR EOD EOF °

3.EOF (End of Frame)
EOF — . .
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4.IFS (Inter-Frame Response)

IFS . IFS
; . . EOF
SOF . o
5.NB (Normalization Bit)
NB 2 ,
— o . EOD NB. NB
IFR s
6. BRK (Break)
BRK . .
7. IDLE (IDLE BUS)
IDLE IFS o IDLE .

o

8.DATA BYTES

8 ,
: o ( SOF EOF) .
9.1FR (1n-Frame Response)

EOD . EOD IFR — : :
S E
@] @]
F F
0
Type 0- None
S E E

O
O
O

1
Type 1- Single byte from a single responder
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F D 1 n F
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S E E
o O o
F D F
3
Type 3- multiple bytes from a Single responder
2.4.4
BODI 1 (CRC),
(Bnidhe --a& ) : (&28hs --B0dh1): (&,
3@ha --8018,0) s OBD [I .
o k 1 ]
OBDII : 17 : °
m k o
2.4.5
1. — : —
(IFS) : (EOF)
2. — —
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2—-108BD0O
Tab2—-1 OBDO net electric parameter

f 7 #e ML ASME B0 MY
8O EEBT Vin 2.80 - 6.25 v
BANERT Vg  -LO0 - 2.20 v
MR V. 3. 80 - 525 v
R v, 0.00 - 1.20 v
wites R i V., 0.00 - 1.00 v
BRhE Vo 475 500 525 v
SR B ERT V. 1.80 - 275 ¥
R VE- v Vi - - 180 py
FRERBES Riont 85 = 378 Obms
PR Cromi 500 - 15000  FF
TRy T A = 1.35 LS
{52 ) T, - - 1.75 us
efatit Ra = 2.8%0 - Ohms
WEEE (FEH) e = 250 - PF
TREE (FEHES) G - - 10 - oF
FadERER (B ¥ a - - 100 uA
THBRER (ARE, ¥HX) | Lew » - 250 nA
TR (RE YT | L 5 - 250 uA
2.5.4.
OBD || PWM
VPM, “0% “1". SOF. EOD. EOF. IFS PWM
VPM ,  NB VPM . 2—4

Tpl, , Tp2, o
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2) SOF

SOF : 2-7 s
(1) SOF .
(2 .
@ — .
: Tp6 Tpa
|
| TpS | Tp7 I
I Tp4 I
! |
T
I [ I [ I [ I
_| I I
EOD EOF IFS SOF
2-7
Fig 2-7 Frame symbols
3) EOD
EOD : : 2-8 o
IFR . IFR EOD s IFR
- . (EOF)-D
IFR : -
TP
1 1 |
I I | L
_' EOD
2-8
Fig2 -8 End of data symbol
4) EOF
EOF — o
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5 IFS

IFS .
(1 (IFSminimum)
@ (EOF minimum)
( — )
6) BRK
BRK ,
2-9 s PWM . BRK
IFS . o
—Tr* |
[ 1 |
I | L
T EOD
2-9 PWM
Fig 2-9 PWM break sequence
7) IDLE
IDLE IFS
10 ° IDLE
IDLE
| TP6 I
i TpS | |
T
——
|
[ ¢+ { ¢ ;| |
I I I |
| .
EOD EOF : IFS
2-10 ILDE

Fig 2-10 EOF and IDLE bus definition
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3.1

SAE J1850 ! PWM  VPW ,
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. , SAEJIS50 VPW CLASS 2 ,
SAE 1979 OBDIl
- SAE J2190 [#21 1221
SAE J1979 .
J2190 ,
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Cl&z 1 H . o 13
” $3F ' Class 2
; ECU « .
$3F [=] o A $3F
: ; ECU
a Class 2 ,

’ ’ - 3-1 Class2
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$3F

$3F
$3F

$3F
$20

$3F
$3F $20

3-1
Fig 3-1 State transfer chart

$3F ,
g $3F )
. $3F .
H $3F , $20 .
A0 AL ’ - 4X capable
$3F . 4X compatible $3F
$20 $3F , . 4X_capable
$3F \
20 ° , 4X capable
4X compatible ,
° 4X compatible
3.3 J2190 [247[25]

SAE J2190
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o J2190

$FE
$FE
$40'0 )
6 {{1 };‘
3.4 J2190 [20]
6 o
6 - $Code
J2190 26
$2C. $3F $7F .
3.4.1 $19 -
$19 .
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o : $19

i $19 ,
$19
. 1
, 1 ,
0- $19 $59 $00 $00
$SSB, . , $SSB ( )
, . $SSB
$59 $00 $00 $SSB $19 .
$19 : DTC
, 1,
1 : :
. : $59 $Mask
$00 .
$19 ( : $Mask =
$00, : : $59 $00 $00 $SSB. $59
$Mask $00. : $19 $00 $FF $00
4 ( J 0 , $59 $00
$00 $11. : $SSB 1, 0
) 1 . $19

3—1,%$19 3-2 -
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3-1 %19

Tab3 -1 Request List of DTCs by Status

DTC Data bytes (Hex)
#4 #5 #6 #7 #8 #9 #10 |#
1
1
$19 | $Mask| $FF | $00 | |
$M ask::
DTC a
1 DTC
#1 $59 DTC#1 DTC#1
Status
#2 $59 DTC#2 DTC#2
Satus
#n $59 DTC#n DTC#n
Status
#n+l $59 $0000 $SSB
$7F $19 remainder of request (upto5bytes) | $
1
2
$7F $19 | Status |  $FF $00 $23
Mask
3-2 $19

Tab3 - 2Request Number of DTCs by Status
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DTC Data bytes (Hex)
#4 #5 #6 #7 #3 #9 #10 | #
1
1
$19 | $Mask| $FF | $FF | | | |
$Mask::
DTC .
1 DTC o
$59 | $Mask | #of
DTCs
$7F | $19 remainder of request (up to 5 bytes) | $
1
2
$7F | $19 | $Mas | $FF | $FF $23
k
DTC :
$19 s
8 . . ID
DTC
- 3—3:
3-3 $Mask
Tab3 -3 the position and definition of each flag of $Mask
#
7 DTC
I:“ 0}'}' 14 1}.!:'
13 l”u 13 l”
[1] 0}}
6

iqM
1

WA
Ou

-33-



I:i’{ 1” 13 0}.!:'
( :
)n 13 1}}
13 O” . ,
13 1” 13 O”!
1 1.!}
I:“ 0” 13 l}.!:I
EEPROM.
I:“ O” 13 1}.’}
DCT 17
i Ta
I:“ 1” 13 0}.!:I
DTC . .
i :
, :I . 13 1”
[13 0.!.! ,
13 1”
I: :{ l}}
. 13 0}.!
:I | 13 1}.!
$19 .

13 A
0 o

3.4.2 $2A -

$2A ,



DPID. DPID :
o DPID 6 o DPID '
- DPID : DPID;
$2C , DPID- DPID $01 $FE.
DPID $FE : i DPID $01 o
DPID > DPID (.
) . 34  $2A .
$2A
01: C s
$2A
00:
12:
13:
14:
3-4 $2A
Tab3 - 4 message data of $2A
(Hex)
#4 #5 #6 #7 #3 #9 #10 #11
$2A | $Rate | $DPID1 $DPID2 $DPID3 | $DPID | $DPID | $D
4 5 PID
6
$Rate:
$00 (All periodic Levels)
$01
$nrn n ,
r 234 2 100ms: 3 50ms: 4 25ms
$F1 to $FF
$6A | $DPID# | DATA1l DATA3 | DATA4 | DATAS | DAT
A6
$6A $Rate
$6A $00
$7F $2A Up to five additional bytes from the request message | $12
$7F $2A $Rate | $DPID1 $DPID2 | $DPID3 | $DPID4 | $31
$7F $2A $Rate | $DPID1 $DPID2 | $DPID3 | $DPID4 | $23
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DPID, $2C . $2C

DPID . $3F 5 .
3.4.3 %2 -
(DPID) . $2A .
PDID : PDID $FE .
PDID (PID) . $2C :
PID : . PID
PDID, PID
PDID { . PID : s
PID .
DPID : DPID $00
o $2C : DPID
$2A .
$3F (. ), $20 :
DPID . \
DPID . :
DPID .
DPID $2A
DPID DPID .
: : DPID :
DPID :

-36-



3-5 $2C

Tab3 -5 message data of $2C

Data bytes (Hex)

# | # | #6 | #7 | #8 | #9 | #10 | a1

$2C | $DPIDH $Formal $Datal| $Data2| $Data3| $Datad]

$Format:
Bits 7, 6:
00
01 PID DPID
10 DPID
1
Bits 5, 4, 3:
i{DPID
001!}
Bits 2, 1, O:
PID
$Datal to $Datad:
PID : PID PID $FF $FF ( $FF
)
: SFF ( $FF
)
| $6C | $DPID# | $Format | | | | |
$7F $2C $12
$7F $2C | $DPID | $Form | $Data | $Data | $Data | $31
# a 1 2 3
$7F $2C | $DPID | $Form | $Data | $Data | $Data | $23
# a 1 2 3

3.4.4 $3F

$3F

o

$A0. $A1 $AE;

$3F

: $10. $26. $27. $28.
: $22. $23  $2A-
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3-6 $3F
Tab3 - 6 message data of $3F
Data bytes (Hex)
#4 | #5 | #6 | #7 | #8 | #9 | #0 | #m
| $3F | | | | | | |
| $7F | $3F | | $12
3.4.5 $7F -
Class2 :
o $7F.
$7F :
3.5 J2190
3.5.1 $19
3—-7 ,
1. : $9110, $9111, $9112, and $9113
2. : Oal13a417
3. :
$9110 = 00011001b ( : )
$9111=00011011b ( . : )
$9112 = 00001011b ( : )

$9113 = 00000001b ( )
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3-7
Tab3 -7 Example Usage

Device Data Bytes Comments
tool $19 $01 $FF $FF

device | $59 $01 $04

tool $19 $01 $FF $00

device | $59 $91 $10 $19

device | $59 $91 $11 $1B

device | $59 $91 $12 $0B

device | $59 $91 $13 $01

device | $59 $00 $00 $9B

tool $19 $12 $FF $FF

13 A
1

device | $59 $12 $03

Positive response

tool $19 $12 $FF $00
Hl a

device | $59 $91 $10 $19

device | $59 $91 $12 $0B

device | $59 $00 $00 $9B

. . $19
$19 . $19 .
$59$00$00$BBS \
' $59$00$00$BBS o
3.5.2 $2A
$2A ' $3F
$20 3—8 $2A
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3-8

Tab3 -8 Example Usage

Device | Data Bytes Comments
tool $2A $12 $DPID1 $DPID2 $DPID3 $DPID4
device | $6A $DPID1 datal data2 data3 data4 data5 data6
$6A $DPID2 datal data2 data3 data4 data5 data6
$6A $DPID3 datal data2 data3 data4 data5 data6
$6A $DPID2 datal data2 data3 data4 data5 data6
$6A $DPID3 datal data2 data3 data4 data5 data6
etc.
tool $2A $00
device | $6A $00
tool $2A $00 $DPID1
device | $6A $00 DPID1
$6A $DPID2 datal data2 data3 data4 data5 data6
$6A $DPID3 datal data2 data3 data4 data5 data6
$6A $DPID3 datal data2 data3 data4 data5 data6
etc.
3.5.3 $2C
$3F $20 . DPID
N PID . ;
, . 3—-9 $2C
3-9
Tab3 -9 Example Usage
Device Data Bytes Comments
tool $2C $FE $4A $01 $04 $FF $FF PID $0104 DPID $FE
$4A=01001010b
device $6C $FE $4A
tool $2C $FE $5B $02 $9A $01 $6F PID $029A DPID $FE
$5B=01 011 011 b ’ PID $016F
DPID $FE
device $6C $FE $5B
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Device Data Bytes Comments
tool $2A $12 $FE DPID $FE ( :DPID
device | $6A $FE ($0104) ($029A)
($016F)$00
tool $2C $FE $B1 $FF $39 $22 $FF $FF3922
$B1=10 110 001b DPID $FE
device $6C $FE $B1
tool $2C $FE  $51 $01 $05 $FF $FF PID $0105 DPID $FE
$51=01 010 001b :
device $6C $FE $51
tool $2A $12 $FE DPID $FE ( : PID $0105
: PID $0104
):
device | $6A $FE ($0104) ($029A) ($016F)
(Address $FF3622)
tool $2C$FE  $49 $01 $72 $FF PID $0172 $FE
$FF .
$49=01 001 001b
device $6C $FE $49
tool $2A $12 $FE DPID $FE:
device | $6A $FE ($0172) ($0105) ($029A)
($016F) (address $FF3922)
tool $2C $FE  $72 $34 $56 $FF $FF PID $3456 DPID
$72=01 110 010b $FE
device | $7F $2C $FE $72 $34 $56 $FF $12
3.5.4 $3F
$2A $3F
, , 5 55
, - $3F 5
0 3—10 $3F o
3-10

Tab3 - 10 Example Usage
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Device | Data Bytes Comments
tool $3F

device

tool $3F $xx

device | $7F $3F $xx $12
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4.1

ECU

4.2

SAE J1850

ECU

ECU
SAE J1850

SAE J2190

ECU
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o ECU PC , ECU
; ; ; RS232 PC . PC
ECU. ECU

SAE J1850
CECU )
ECU
4-1
Fig 4-1 Block diagram of system
PC . : - ,
PC : PC
SAE J1850 s PC :
: : - PC
: RS232 ECU




4.3

4.3.1

1

SAE J1850 PC ,

, PC
PC .
2. ] L] a
ECU RS232 ,
4.3.2 [38]
1
. o J1850
CAN :
; o Motorola
MC908A S60ACFN 0
2.
J1850 , ,
: : J1850 o
MC33390 : 4-2 o
Seep [ 1]1]9 B | Rx (DO)
Gnd | 2 7| Tx (D)
Load [ 3] 6 | #X/Loop
Bus | 4 5 | VBat

4 -2 MC33390
Fig 4 -2 MC33390 transceiver
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MC33390 SAE J1850 ,
, VPM
MC33390 12V . 4-1
4-1 MC33390
Tab 4 -1 MC33390 Terminal connections definitions
1 Sleep e . 0”7
2 Gnd
3 Load .
4 Bus SAE J1850
5 Vox
6 4X/Loop
7 TX
8 Rx
3.
RS232C o PC
° RS232
PC : 9 , :
4— 2,
4-2 RS232C
Tab4 - 2 RS232C pins definitions
1 cD (Carrier Detect)
2 RXD (Receiving)
3 TXD (Transmit)
4 DTR (Data Terminal Ready)
5 GND (Ground)
6 DSR (Data Set Ready)
7 RTS (Request To Send)
8 CTS (Clear To Send)
9 RI (Ring Indicator)
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« 6, 8, 4, 7

Rici 3zt isaid

4.3.3

1)
2)

3)
4)

5)

6)

TR

i

T]lb o .

W

= ||j I.||'.1---|-|:: Fo
H H

s

4-3
Fig 4 -3 Diagram of the communication card

4-4
SAE J1850
SAE J1850

VPM

SAE J1850
VPM o
PWM -
SAE J1850

VPM. PWM
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4.4.1

; . , SAE J1850
; SAE J1850 °

4.4.2

Microsoft Windows2000 - .
' Windows 98. Windows NT
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2 [30]

GUI : Visual C++ 6.0, Visud
Basic6.0, Delphi6.0- GUI . . VC++
C++ . . CIC++ .
VC ’
. VC ,
VB  Delphi . Delphi RAD
: Delphi VB . VB :
Windows API ,
COM DLL VB - VB
; Office VB
o . VB Office . VB .
3 [31]
Office Access
Excel. SQL Server2000. Oracle 9i. Sybase. Informix = Sybase
, Informix
, CLIENT/SERVER o
o , Oracle , Oracle
; Windows . Oracle
o Oracle ;
; : Oracle
Oracle.
Access
N Access ,
. . Access VB
{Microsoft Jet), VB Access
0 . Office ;
Access = Access
, Access s
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W e =0

4-5
Fig 4 -5 Software frame chart

4.4.3

4.4.3.1
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4.4.3.2

0

CRC

SAE J1850
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PID s

: OBDI|I

CRC s
SAE J1850 :

‘7
A
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Fig4 - 6 Serial communication and request andresponse module frame chart
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C bR :
. CRC :
4-7 o
D
1
T j \ S
start=true start=false
4-7
Fig 4-7 Flow chart of receiving data
VB Masco : RS232
, VB - Masco once
comment - RS232
comment ’
once o
comment once “ ,



once . 1 .
once = once I nput
- Masco

. Abound ) Unbound ¥ .

Dim InByte () As Byte ’
Dim OutByte () As Byte ’
Private Sub Comm_OnComm() " OnComm

Dim Buff(1 to 2048) As Byte

Select Case Comm.CommEvent

Case comEVReceive ’

InByte=Comm1.Input

For | = Lbound(InByte) to Ubound(InByte)
Buff(l)=Inbyte(l) ’

Next |
& CRC
CRC . CRC
{ Cyclic Redundancy Check Code)} . CRC
bdf 16 7, bdf
: : ( Generation Polynomial),
CRC 8 16 32, CRC :
: : 16CRC.
G(X)=X"™+ X2+ X°+1 X
, X =2, G :  G=10001000000100001-
2"16 G CRC o XOR
: XOR o
@
CRC , . . CRC

4.4.3.3
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Access Office . Office ;
; Office Word  Excel ,
Excel . o
VB
; , Microsoft
Office 5
1.
(1 : .
(2 .
e : :
@ : .
& \ .
2.
1) VB
VB ,
VB ,
VB , ,
- VB
(1 (Database Object): :
0 OpenDatabase o
: Dim DbDatabase As Database-
(2 ( TableDef Object ) o
; . Name . Count
(@ ( QueryDef Object): .
@ ( Recordset Object): VB ,
( Table— type Recordset). (Dynaset — type Recordset).

( Snapshot — type Recordset),
0 OpenRecordset ;

-56-



: Recordset. OpenRecordset

. VB :
2)
VB  DATA SQL : VB
. SQL
SELECT
FROM
[WHERE ]
[GROUP BY 1 [HAVING 1]
ASC
ORDER BY 2 1
DESC
SELECT : WHERE :
,  SELECT :
. ORDERBY 2 (ASC) (DESC)
. GROUPBY 1, HAVING
4.4.3.4
Q0
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4.5

4.5.1

Slot . (. Data Packet Identifier
$2C . $2A

( Parameter Identifier

DPID $FE :

$2A
DPID) $2C
. PID)

DPID, DPID

EOOB 6C 10F12CFE4A 0OOCFFFF 2A )
EOOB6C10F12CFESA 1193FFFF 82 )
EOOB6C 10F12CFEGA 12A4FFFF 60 )

EO OB 6C 10 F1 2C FD 49 00 11 FF FF
E0 0B 6C 10 F1 2C FD 51 00 OE FF FF
E0 0B 6C 10 F1 2C FD 59 00 0B FF FF
EO OB 6C 10 F1 2C FD 62 00 10 FF FF
EO OB 6C 10 F1 2C FD 71 00 OF FF FF
EO OB 6C 10 F1 2C FC 49 11 92 FF FF
E0 0B 6C 10 F1 2C FC 51 00 05 FF FF
EO OB 6C 10 F1 2C FC 59 11 9E FF FF
EO OB 6C 10 F1 2C FC 61 11 52 FF FF
EO OB 6C 10 F1 2C FC 69 12 00 FF FF
EO OB 6C 10 F1 2C FC 71 11 AO FF FF
EO0 OB 6C 10 F1 2C FB 49 11 A2 FF FF
EO OB 6C 10 F1 2C FB 51 11 45 FF FF

SAE J1850
ID, $FO
$2C :

DPD,

27 ( )

22 )

1D ( J
oOF )

o1 ¢ )

% J

2C J

A [ )
BE (EGR )

07 ¢ )
60 )

87 [ )
DC ( J

DPID

- 58 -



PD . PID ; PID PID SFF $FF

( $FF )o .
DPID )
EOOCAGCI0F12A 14FBFCFD FE 7B
(25ms,) Slot
5 $3F “ * ( Test Device Present
($3F) message) :
o $3F $3F , $3F
, 3 . 3 $3F
4-8
$2C
P ——
$7F
$6C
$2A
dot
$3F J
4-8

Fig4-8 Data request flow chart
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4.5.2

1 1 $2A
DPID Slot ( J21907,
DPID,

E0 08 6C F1 10 6C FE 4A CB 2C

E0 08 6C F1 10 6C FE 5A 06 E1

E0 08 6C F1 10 6C FE 6A 4C 8B

E0 08 6C F1 10 6C FD 4938 C1

E0 08 6C F1 10 6C FD 51 1D D4

E0 08 6C F1 10 6C FD 59 F5 F4

E0 08 6C F1 10 6C FD 62 70 70

EO0 08 6C F1 10 6C FD 71 9A 37

EO0 08 6C F1 10 6C FC 49 74 86

E0 08 6C F1 10 6C FC 5151 Al

E0 08 6C F1 10 6C FC 59 B9 31

E0 08 6C F1 10 6C FC 61 1B C7

E0 08 6C F1 10 6C FC 69 F3 E7

EO0 0D 6C F1 10 6C FC 7150 7C

E0 08 6C F1 10 6C FB 49 8D 6E

EO0 08 6C F1 10 6C FB 51 A8 4B

ID{$FO), ID($10),

DPID, \

ECU PID 4-3,

-60 -

$40,

($6A7,

4-9



4-3
Table4-3 Parameter Table

PID
000C N/4
0005 N-40
000B N
00CE N/2-64
1193 N/65.535
1192 N*12.500000+0.00000
0010 N/100
0011 N/2.25
EGR 1152 N/2.25
000F N-40
11F8 N
1200 N
0007 (N-128)/1.28
0006 (N-128)/1.28
119E N/10
02 1145 N/0.23.4
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6C 10 FO 6A

FO 6A

6C 10 FO 59

6C 10 FO 59

)

< ||

<3

4.5.3

Fig 4-9 Data

4-9
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4.5.3.1

DTC A. B. C. D s

1.A DTC: . , , MIL .
A .OBDO ,
2B DTC: . - MIL ,
, “ ” MIL - MIL
: A
3.C DTC: ( 15
T { MIL) .
DTC . . .
4D DTC: ( 15
jl, 1 DTC 1 1
( ) : ,
, 22 1( 72C)e.
A B , JOBD[O
MIL . P0330
, OBD[ (
=375rPmin , =10 %) MIL
. , (
PCM ) ,MIL .
4.5.3.2
4 .
. P./000.-001.-0020.-00
D
P_
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0- (SAE)

4-4

Tab4 - 4 Malfunction codes

P0101

P0112

P0113

P0116

P0117

P0118

P0123

P0125

P0131

P0132

P0133

P0134

P0135

P0137

P0138

P0140

P0151

P0152

P0153

P0154

P0155

P0158

P0160




P0161

P0171

P0172

P0174

P0175

P0300

P0321

{ REF J

P0325

P0341

P0342

P0401

P0420

P0501

30km/h ,

P0502

3000r/min ,

P0703

"

P0705

P0712

P0713

P0740

PO755

ﬂBn

P1114

P1115

P1133

P1153

P1158

P1257

P1350

P1361

P1403

P1404

P1405

P1406

P1530

P1531

P1550

P1558

P1561

P1562

P1565

P1567

P1568

P1571

ABS

P1573

ABS

P1599

P1619

P1623

EPROM

P1626

P1629

P1630

Qv 17.3V
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P1640

(TCCa

P1650 A

(TCC)

+ EGR

P1670

4.5.3.3

. ECU

EO 05 6C 10 FO 3F 70 I1$3F

$3F

6C 10 FO 19 92 FF 00 EA 54 36 0D //

$92
4-9 o
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VPW

5.1

5.1.1

20

rom A

3600

3000

2700
2500

Idle

GM ;

{  Class 2 )] .

[5]

[32]7[33]

10

TPS50%  75%

41N.
TPS 0%

TPS (%

SAE J1850

TPS 5004

TPS (%

TPS (%

9 10 12

5-1 20
Fig5-1 20minutes load test

14.5
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5.1.2

FC2010
. FC2310
. FC2000
5.1.3
1) :
(D
(2
@ :
2) :
i) :
{MAP), EGR
@ :
(LT FT),
@ :
Light),

J1850 o

[36] [37]
1

ECU °
FC2000 L3581, FC2000

. FC2020 . FC2210

. FC2030 . GW/ICW

o

(MAF),
{ Actual EGR),
CInjPWM ),

(Spark Advance)

(02 Toggle],
( Misf1-6 History. Misf Total}
( A/F Ratio)), (Desldle).
5-2 :

(1AT),
{ TP Angle)
(ST FT),

(_Check Engine

CAN ,

- 68 -



Class? o
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& A 4 A CLASS2 8, 4

_ k4
-|i% % ] [4h47 2

M| oh B o, 3 A 2 AL

5-2
Fig5 -2 Data flow graph in test bed

5.2

. CLASS 2 ECU
. CLASS 2-TO-RS232 ( )
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Fig5 - 3 Data communication system general design chart

SAE J1850

o

PID
DPID
$2A $40,

DPID,

DPID
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PID

: $2C
DPID $FE

Slot
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1.$2C

EGR

o

; $7F , DPID
DPID , $2A Slot
DPID o PID

DPID
DPID: EOOB 6C 10 F12C FE4A 000C FF FF 2A
EO 08 6C F1 10 6C FE 4A CB 2C
DPID: EOOB6C 10 F12CFES5A 1193 FFFF 82

: E008 6C F1 10 6C FE 5A 06 E1
DPID: EOOB 6C 10 F1 2C FE6A 12 A4 FF FF 60
: EO08 6C F1 10 6C FE 6A 4C 8B
DPID: EOOBG6C10F12CFD 490011 FFFF 27
: EO086CF1106CFD 4938 C1

DPID: EOOB 6C 10 F12C FD 5100 OE FF FF 22
: E0O086C F1106C FD 51 1D D4
DPID: EOOB 6C 10F12CFD 59000B FFFF 1D

: EO086C F1106C FD 59 F5 F4
DPID: EOOB 6C 10 F12C FD 62 00 10 FF FF OF
: E0O08 6C F1106C FD 62 70 70
DPID: EOOB 6C 10 F12C FD 71 00 OF FF FF 01
: EO086C F1106C FD 71 9A 37
DPID: EOOB6C10F12CFC491192 FFFF 96
: EO08 6C F1 10 6C FC 49 74 86
DPID: EOOB6C10F12CFC510005FFFF 2C
: EOO86CF1106CFC5151A1
DPID: EOOBG6C10F12CFCS59119EFFFF 7A
: EO08 6C F1106C FC 59 B9 31

DPID: EOOB6C10F12CFC61 1152 FF FF BE
: EO086CF1106C FC611B C7
DPID: EOOB 6C 10F12CFC 691200 FF FF 07
: EO086C F1106C FC69 F3 EY
DPID: EOOBG6C10F12CFC 7111 AOFFFF 60
: EOOD6CF1106C FC 7150 7C
DPID: EOOB6C10F12CFB 4911 A2 FFFF 87
: EO08 6C F1 10 6C FB 49 8D 6E
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DPID: EOOBG6C10F12CFB 511145FFFF DC
: EO086C F1106C FB 51 A84B
: DPID o
2.52A

EOOAG6C10F12A 14FBFCFD FE 7B

EOOD 6C F110 7F 2A 12FB FC FD FE 23 1A BC
EO 0D 6C F1 10 6A FB 00 68 00 00 00 00 71 68
EO OD 6C F1 10 6A FC 00 00 00 00 00 00 D6 6A
EO OD 6C F1 10 6A FD 80 00 00 00 00 00 2B 94
EO OD 6C F1 10 6A FE 00 00 00 00 40 A3 00 5B
EO0 0D 6C F1 10 6A FB 00 68 00 00 00 00 71 68
EO OD 6C F1 10 6A FC 00 00 00 00 00 00 D6 6A
EO OD 6C F1 10 6A FD 80 00 00 00 00 00 2B 94
EO OD 6C F1 10 6A FE 00 00 00 00 40 A3 00 5B
EO0 0D 6C F1 10 6A FB 00 68 00 00 00 00 71 68
EO OD 6C F1 10 6A FC 00 00 00 00 00 00 D6 6A
EO OD 6C F1 10 6A FD 80 00 00 00 00 00 2B 94
EO OD 6C F1 10 6A FE 00 00 00 00 40 A3 00 5B
EO0 0D 6C F1 10 6A FB 00 68 00 00 00 00 71 68
EO OD 6C F1 10 6A FC 00 00 00 00 00 00 D6 6A
EO OD 6C F1 10 6A FD 80 00 00 00 00 00 2B 94
EO OD 6C F1 10 6A FE 00 00 00 00 40 A3 00 5B
EO0 0D 6C F1 10 6A FB 00 68 00 00 00 00 71 68
EO OD 6C F1 10 6A FC 00 00 00 00 00 00 D6 6A
EO OD 6C F1 10 6A FD 80 00 00 00 00 00 2B 94
EO OD 6C F1 10 6A FE 00 00 00 00 40 A3 00 5B
EO0 0D 6C F1 10 6A FB 00 68 00 00 00 00 71 68
EO OD 6C F1 10 6A FC 00 00 00 00 00 00 D6 6A
EO OD 6C F1 10 6A FD 80 00 00 00 00 00 2B 94
EO OD 6C F1 10 6A FE 00 00 00 00 40 A3 00 5B
EO0 0D 6C F1 10 6A FB 00 68 00 00 00 00 71 68
$2C DPID PID
o ’ 5 $3F
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L o

3. $3F

$3F
EO0 05 6C 10 FO 3F 70
$3F $3F ;
4.
$19 ; , ECU
$3F .
: 6C 10 FO 19 FF FF 00 EA 54 36 OD
: EOO056C 10FO3F 70

EO0 09 6C F1 1059 00 68 25 FF C5 00 00
EO096C F11059010125F9 310000
EO0 09 6C F1 1059 01 03 25 61 C7 00 00
E0 09 6C F1 10 59 01 07 25 4C D8 00 00
EO0 09 6C F1 1059 01 13 25 D5 43 00 00
E0O096C F1 105901 18 25 5B B8 00 00
EO0 09 6C F1 1059 02 02 25 A1 87 00 00
EO0 09 6C F1 1059 03 25 25 A2 62 00 00
E0096C F1 105903 3525 16 DE 00 00
EO096CF1105904012570B7 0000
EO0 09 6C F1 1059 04 04 25 11 13 00 00
E0 09 6C F1 1059 11 06 25 18 FD 00 00
EO0 09 6C F1 1059 00 00 FF 10 42

$59 . - $59$00$00$BBS

5.2.3

V6
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5_1-0
5-1

Table5 -1 parameters list of hot test

20
1 2 3 4 5 6 7 8
Ide 3600 Ide 3000 3600 | 3600 | 2500 Ide
s ON.m | 34N.m | ON.m | 41N.m | 50% 75%% 50% 0%
(Min} 1 8 1 2 2 0.5 4 15
20
800 3601 700 3000 3600 | 3600 | 2500 700
(rpm)
3.9 5.7 3.3 5.3 18.1 223 16.7 3.2
(msec)
) 17.2 3.1 -3.9 47 7 7 8.6 5.5
%) 0 22 0 23 49 745 47.9 0
22 26 20 28 19 19 19 24
(CA)
31 37 35 36 95 100 100 30
(Kpa)
3.7 3262 | 342 24.96 9206 | 9654 | 6186 | 3.64
gm/s
20 21 23 23 23 24 24 23
()
725 675 675 675 675 675 675 675
(rpm)
49 92 94 92 95 95 94 93
()
14.7 14.7 14.7 14.7 14.7 11.8 14.7 14.7
EGR
%) 0 14.1 0 15.7 3.1 0 12.9 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
%) 3.1 1.6 4.8 0.8 2.3 0 2.3 1.6
5-5 Excel o
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PCH DiTh

Eneinl +p [gpar NiF |IniPWK Deldl 02EE |ictual| Baro | DTC
eSpee| jorle | X F.g (1::1)' (Im:; (enfs |(volts|ST/IT FTH| e B:tr_ (volts| EEE [(Yolts|Com
r':.m ¥ | (ca) ) ) (rpm) e )] (%) ) t
3603 | 49 17 | o4 | 27 | 92 [es 28| 17 |[-2.8/-3.9| 675 | 14.7 | sz7R 5.9 0 0
3603 | 43 18 | 94 | 2v | 9z |av.a| 18 [-2.3f-3.9| 675 | 14.7 | 4dos 5.1 0 0
3596 | 49 18 | 94 | 27 | 93 |az.72| 18 |-2.3f-3.9| 675 | 14.7 | 673 5.5 0 0
3588 | 49 18 | 94 | 27 | 93 |93.99| 16 |-2.3f-3.9| 675 | 14.7 | 712 7.5 0 0
3588 | 49 18 | 94 | 27 | 94 |92 14| 16 |[-2.8/-3.9| 675 | 14.7 | m12 9.8 0 0
3603 | 43 17 | 94 | 27 | o4 |94 27| 17 [-2.3f-3.9| 675 | 14.7 | z7s 5.9 0 0
3596 | 49 18 | 94 | 27 | o4 |a95.46| 18 |-2.3f-3.9| 675 | 14.7 | 382 5.1 0 0
3611 | 49 17 | 94 | 2zt | 93 |93.56| 18 |-2.3f-3.9| 675 | 14.7 | 725 1.6 0 0
3603 | 49 17 | o4 | 27 | 94 |92 35| 16 [-2.8/-3. 9] 675 || 14.7 | 272 1.2 0 0
3596 | 44 17 | 94 | 27 | o4 |9z.a5| 16 |-3.1f-3.9] 675 | 14.7 | 165 3.1 0 0
3611 | 49 18 | 94 | 27 | 93 |93 99| 16 |-3.1f-3.9| 675 | 14.7 | 109 | 11.8 0 0
3611 | 49 17 | 94 | 27 | 93 [9z 95| 18 [-3.1/-3.9| 675 | 14.7 | 699 2.7 0 0
3596 | 49 17 | o4 | 27 | 93 [92 35| 18 |[-3.1/-3.9| 675 | 14.7 | 662 7.5 0 0
3618 | 43 18 | 94 | 27 | o4 |9z. 99| 16 |-3.1f-3.9| 675 | 14.7 | 156 | &3 0 0
3611 | 49 17 | 94 | 27 | o4 |93.56| 16 |-3.1f-3.9| 675 | 14.7 | 204 | 4.7 0 0
3603 | 49 17 | 94 | zr | 93 [ed 17| 18 |-3.1/-3.9| 675 | 14.7 | 201 3.2 0 0
3611 | 49 17 | o4 | 27 | 94 |92 22| 18 |[-3.1/-3.9| 675 | 14.7 | 360 | B. T 0 0
3588 | 49 17 | 94 | 27 | 92 |ad.17| 18 |-3.1f-3.9| 675 | 14.7 | 586 3.5 0 0
3611 | 49 18 | 94 | 27 | 93 |9d4.78| 18 |-3.1f-3.9| 675 | 14.7 | 612 7.1 0 0
3603 | 49 17 | 94 | 2zr | 93 [9z. 35| 18 |[-3.1/-3.9| 675 | 14.7 | 252 7.5 0 0
3588 | 49 17 | 94 | 27 | 94 [91.61| 18 |-3.1/-3.9| 675 | 14.7 | 321 4.3 0 0
3588 | 49 18 | a4 | 27 | 93 |94 08| 16 [|-3.1f-3.9| 675 | 14.7 | 621 7.1 0 0
3618 | 49 17 | 94 | 21 | 92 |92.95| 16 |-2.3f-3.9| 675 | 14.7 | 165 3.5 0 0
3596 | 49 17 | 94 | 27 | 93 [9z.56| 18 |[-2.3/-3.9| 675 | 14.7 | 542 | 6.2 0 0
3611 | 43 17 | 94 | 2r | 92 |9s5.39| 18 |-2.3f-3.9] 675 | 14.7 | 716 | 4.7 0 0
5-5

800

16

Fig5-5 Detail data for engine management system

10BAB-S31106256

75%

20
: 50%
P0201,
(A/F)
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Fig5 -6 Normal and abnormal 0, sensor volts comparison

A/F
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5-6

.
15.0 1ir;

' LT
14.54 i
14.04
13.54 \\\
13.04 H
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5-7
Figs-7 Normal and abnormal A/F comparison
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Fig5-8 Normal and abnormal injPWM comparison
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Fig5-9 Normal and abnormal Torque comparison
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