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Abstract
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2.1. gunsalladay (OBDI)
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5U#i 2.1 OBDIl ELM327

2.1.1 s (Sensor) Aneaqiladny
Mnfinandsduinladiy (OBDI) azsutayavinieuiges (Sensor) 99
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Cold Start Injectar
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UM 2.2 wwwas (Sensor) fnae Tusngud
(ﬁ’m: http://www.clublexus.com/forums/attachments/es300-and-es330/151008d1251345781-92-es300-02-sensor-

location-the-hard-to-find-one-at-front-sensors.jpg)
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gﬂﬁ 2.3 Coolant Sensor
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M15797 2.1 ;sanansluuanisyinaueealadan (OBDI)

L1

Mode (hex) | Description

01 Show current data

02 Show freeze frame data

03 Show stored Diagnostic Trouble Codes

04 Clear Diagnostic Trouble Codes and stored values

05 Test results, oxygen sensor monitoring (non CAN only)

Test results, other component/system monitoring (Test results,
06
oxygen sensor monitoring for CAN only)




Show pending Diagnostic Trouble Codes (detected during current
o or last driving cycle)
08 Control operation of on-board component/system
09 Request vehicle information
0A Permanent Diagnostic Trouble Codes (DTCs) (Cleared DTCs)

A = 5 Q‘: i o o/ &
Tngmsaglilunsfnuniudelnue 01 dudslwuslddmsulnlviveyalasamunsn
f ey oo w o =
wlalnonidu AdrAnde wanslunisiein 2.2

miwﬁ 2.2 a194Lka@nse PID OBDI

PID Min Max
Description Units Formula
(hex) value value
Engine coolant
05 -40 215 °C A-40
temperature
0C Engine RPM 0 16,383.75 | rpm ((A*256)+B)/4
oD Vehicle speed 0 255 km/h A
Intake air
OF -40 215 °C A-40
temperature
Throttle
0 100 % A*100/255
position

1NANTNT 2.2 fgmi'l,umﬁﬂwhﬂﬁz’ﬂumsﬁﬂmfuwliﬂﬂma%ﬁuamt,mﬂomﬁ'uaaﬂ"hjmu
Fi?W’iiWﬂLma%‘Li,’uf; \Wu 970 Throttle position = A*100/255
Tae  Afle Awisfwesil 1 Aazld3uan oBDIl
255 A Snnuileridmiufiue 1 fdnws = 28= 256
(flasmndeyaizuain 0-255)
100 o AnUasidus (%) lunisuanfimalnUauuuauysel
Fegnslumsinnadmniineseineg auansetuoanluiuegiugasiiun 1wy

Engine RPM fagldfans (A*256)+8)/4 lunsAmnumean RPM
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2.2 wasnladn (Port OBD)

ymsodfunadaledi (Port OBD) luiiassasuddewadnledd (Port OBD) thuay
Ludedryanasewitasuees (sensor) seqluiaiassud wazgunsallediy (OBDI) 1y
gunsaldmiuidousety ECU snaudl¥aneshumna Bluetooth wielddmiugleyarieques

- A v ta Lo v ol o =
\Asedeud ECU 51 Tnsanansaldlitusosussuludgdinunnmdst 2000 nilweinlodn

(Port OBD) dswasn (Port) drumnazdoustflsaudulinmandusasudaagd 2.6

SUTl 2.6 OBD Port

2.2.1 auautAveneinledd (Port OBD)
1. dmiugdoyasitannuliniisdy ECU snoudldnsianunaztuiiniiull
Tnewsazannsaiani WaumAsRanaIns199 e AT eeud L
2. gunsaauAmuAananiindes ECU asranuuazdudinlile ieisden
idaliideludetumauiigudvionuiudn
3. annsoaulwiiieu Check engine Aula i dnlé
4. wansranusdueasene A ECU usadiuuuiSualnidld
- $nsndrunsHaNfuswIneInATUToINAS (AF Ratio)
_ aruidiseulaiestus (Engine RPM)
- InanvaunTessudiddy (ECU) Auan (Calculated Load Value)
- gampfithmaaifu (Coolant Temperature)
- dnusessYUUT sl (Fuel System Status)
- A§IvBaTnEUATIeE (Vehicle Speed)
- weadimisuuusmansa (Short Term Fuel Trim)
- AvsaButhuluusmandd (Long Term Fuel Trim)

- wsanuluviasiulad (Intake Manifold Pressure)



- eAlWgAszida (Timing Advance)

. qmwgﬁmmﬁﬁﬁaﬁ’mbﬁ (Intake Air Temperature)

- 8s1n15luavesene (Air Flow Rate)

- Aduvswesaudnilide (Absolute Throttle Position)

- usauRIneandLaudulwes (Oxygen sensor voltages/associated short
term fuel trims)

- uSeRuvadnNaInas (Fuel Pressure)

2.3 Eclipse Juno Program.

Eclipse [uinSosiiefi3eundn integrated development environment (IDE) &5U
W s . v, o |
Warun Applications laeld java w3an1wdu 9 wu C/C++, Python, PERL, Ruby 218

. & as %o, e ) W w a 5 . '
Eclipse &n135095udanaunnainiaiy @wau’lmﬂimm Java Tuniswmiun application #14
I . @ o ) 8 - o B ¢ A A |

q @unsald Eclipse Tunsiaunla lngdEclipse fanmewinaeuianysod Aediiasesiiony

v W vt . o oo P v = Y a o '
q lrilimSen uenandl Eclipse Ssanunsaldimunlusunsuniwdy q leaildd yandudueg
WU fLdisansiamn application Tngldin1wn php 61 Eclipse fuanudmsuntwi 15

annsold Eclipse Tuntswanla

C R e Y - N : Py
Hog. Ty Farim. i et b
. N3 BRI e WA O AT E e AL il

JUR 2.7 uamahenslusunsu Eclipse
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2.4 gIUNINUY

detniswhnmsansiigtusasuisiesisosudildlunsinuiuifesaneda
leasn (Ford Fiesta) T 2010 ip3asend 1.6 cc turbo #iluguil 2.8 fnniemtisedl Aes
Swlusth (Autormatic) 5 speed , LASadenud 1600 9 , speed ANLI5IEEA 120 mph , g1
&o: 98.0 . Anwe: 155.6-155.9 in. panunine: 67.8 Ha. ewgs: 583 th. thmtin:

2150-2250 Yaug. 5 Useg

~——
e Y

UM 2.8 wanasanase (Weadi (Ford Fiesta) Altlunisnaasy

u

('}Jlm: http://www.moto123.com/Artimages/111224/2010-ford-fiesta-i05 jpg)
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uni 3

N1599NLUULAZHANAITNINY

3.1 N15PANLUY

nlassu isTldeenuuuLennAindulounsasfiionsiadunn Intake
Temperature , Throttle Position Sensor (TPS), Coolant Temperature, SOULASBIEUA
(RPM), A357 (Speed) gaussusdiovhnsudaiewdemanegianadss thumale
ity (0BDI) tuiesisagyinisingdaladiy (OBDIN uu wesnlalily (OBDIN vwsnoud 3
sogudvnAuasamasent 1980 awil OBDI Port nndu nFeanisRnie OBDI Wdisnas
vimsideueuanwaladuleunsasduas OBDI Humieugys (Bluetooth) wazndsannii
n1s\desteiuugys (Bluetooth) w@iauda ansadaldruenniiaduliuidesannis
udadeuanhausaluifdeideureiats TnsAmnsfimesineazgidlinudin an

aa - a ; o 1 I o !d
msifvadvesngAnssunuduiues Tneguvesnisyinuetiaie filugui 3.1

Engine RPM
-— -~ Vehicle speed
Throttle position
Bluetooth

ECU

‘J o -3 1 I
5UN 3.1 Taseadnnisviauedneing



3.1.1 eonuuulusuAsuNISINUTBIawnELAtUY (Application)

daddslus Z
OBDII f
Fydnan
OBDII

fuaFnRIn OBD I

l

AR ATUUTD

Smart Phone

KPH >=110

KPH <110 .
Avadi

3UT 3.2 wamansihanuvesuenndiadu (Application)

NFUN 3.2 uanansvinnurastennalatuizunuennaAdy

(Application) dsdsluélaity (OBDI witeluddlisdy (ECU) deffoyanduiniilofidy

(OBDI) tadsluduanndiatu (Application) INaurdayatuanAAI keIl uIBLanINE

v

o a 1% M v =
uazhnsiasziteyanlaunuleuly

12
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3.2 VaNNITNI9IY

=l

’i!’lﬂﬂ’li@@ﬂLLUUﬁﬂﬁl’l’JﬂJ’lLiﬁlﬁl})ﬁ’\m‘iaﬂﬁgﬂavﬂ‘lﬂ (OBDII) wifunesmloUay (OBDI)
Tusagust Weda Weadn Jul 2010 Tneilswandondsil 1Ref8nlulA (Automatic) 5 speed
, LASBIBUA 1600 BT , speed AuI3IEeEA 120 mph , §1ude: 98.0 . A7 155.6-
1559 in, pmning: 67.8 4. pwge: 58.3 i, twiin: 2150-2250 Yaud. aniuaniu
duresnsideu Application leideuseiu Tedfy (OBDIN)

3.2.1 YNSANYINGANTIUNITTUTHVDIAUUNG Ly audilaiund
Inevinasd 2 du fo

1. mavaarUdiusvessmsiiveiusazala lnaiiuiietnamin
ALty 6 Ay windh 1e 4 au uds 2 Tneldsniinadladity (OBDI) Wiiunasnlediy

(0BDI) Tusasus wedn (iluad (Ford Fiesta) $10iu Tngldiidumna faguil 3.2

]
| =l

2. Msveasstusoluan1izangfinund Inensneassilisaznegeulay

a =

v v o ot A 1 o A -] v 1
nslinaaes 3 au vhmsdusaluaaedfinneiu Ao eausu Ausnimhliliennisiuey

< 4 4 Fd v oW Y <
uay AunIeInNLeanesed Wngldidunedagun 3.3
- - \ ] wz0a9
! it
oy
| ( :

i [ § ¥ =
H ‘.- n 5 r -
% k Mo v PO § omE 2

s "

U 3.3 wanadunniildlunmsmaaedlundussegnisdseanm 20 Alawns

3.2.2 M3ifisuuanwnaiadu (Application)
INNTBBNUUURBNNELATU (Application) 15vin15ulAR wviInsHaIL
= = 1 o %) p & vt a @ . .
Feudeulvsnsgmunisidesnnisuazeaniuuidesieuliniuuonndindu (Application) lag
Jeulusunsuwenndiatu (Application) lngld Java vinnisilalusunsuduun wagyiinis

Import Ttduonmaindu (Application) Tnenslui File > > Import m’mgﬂﬁ 3.4



{05 (TSR SNSRI HE - B R e SR, .

31_]17% 3.4 A5 Import Induennaindu (Application)

Y O q w P v oA s . . o v -
wdsntiulvinadl Browse uaadenlvad Application code Misreanuuulinugu 3.5

whe
. 4 i B
S e WM S 2
i =
e s
oy T
i
| g
| i 41
eyl | e
. - -
s o 2 b
O & O o 9 8 w7 hellz MRS

g‘dﬁ 3.5 ldenlwa Application code

d' o o a ) , 5 cﬁ‘ 84 [TV
WaLs191N1s Import code iseaniuukennaLATY (Application) Wesnul i

5 b DA ¢ 1 o Q.Il I 1 4 o o/
Tulusunsuudrazldinugui 3.5 Saazliucode ludruvesidinngg wazdndwnd e

N1BENWUUNTIAYDY Lanwaladu (Application) 9nmseenuuuilawiuveusivglimugy
=
" 3.6

o T ONE I I AR s W, -]

A 1 o Ql) J
3UN 3.6 code luduvearndaningg

14
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o - v o o a o . . o W a ¢ a oA
msilgulfniinlinonnaindu (Application) Sutayannsnines 6 1ia A9

Intake Temperature, Throttle Position Sensor (TPS), Coolant Temperature, 39U

LASaseus (RPM), A1) (Speedudnthafldunuaninaluwenwdrndu (Application) g

AOENLUUMIAT wanwardu (Application) Tisramnsasenuuulaenisnaeaninleiay

warludiues code o wevwdiadu (Application) duagllagmieinawes mainxml 9

1 5 A
\Dudau code s augun 3.7

i

o MRS s Al LA

final

| 751 (| MU T A G [E R » ———
U 3.7 code ludmasmiihmuonndiatdu (Application)

TextView TX = (TextViaw)

findViewById (R.id.TXVievd);

switch(messagenumber) {

case 1:

qase

case

case

case

case

2

3

4

5

6

sendMessage ("01 0C" + '\r'); //ge

TX.setText ("01 0C"});
messagenumber++;
break;

sendMessage ("J1 0D" + '\r'); //

TX.setText ("01 0D");
messagenumbert+;
break;

RPH

sendMessage ("01 11" + '\x'); //Throttle pasition

TH.setText ("01 11"},
nessagenurbert+;
break;

sendMessage ("01 05" + '\z'); //

TX.setText ("01 05");
rnessagenumbez++;
break;

sendMessage ("01 OF" + '\g');
TX.setText("01 OF");

nmessagenurbe r++;
break;

/lget

Coolant

sendMesaage ("BRT RV" + '\r'); //get Voitage

TX.setText ("AT RV");
meszagenumber++;
break;

default: ;

1
]

5UN 3.8 uandldannisvialudiuvesmsiudeya vis 6 &
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P ) 1 o v ' < | =
Nn3UR 3.8 ansega case 1 AensSudeyanasArsauirsessiounit (RPM) 91

|
o

AN sendMessage (“01 0C” + ‘1),

ymsdguldniielilowwdndu (Application) Wieurdnlganlediy (OBDI) ¥ 6

AAUINBLERINAAIFUN WA 3.9
switch(PID)

case 15://PID(0F): Intake T

value = value - 40; //F ntake Tetiperature
String displayIntakeTemp = String.valueOf(value);
intakeTemperature.setText (displayIntakeTemp);
break;
case 17://PID(11): Throttle position
value = (value * 100 )} / 255;
String displayThrottle = String.valu=0f(value);
engineLoad. setText (displayThrottle);
double c= Double.parseDouble(displayThrottle);
if (e>=70) {
mphudio.start ();
}
else{
mpRudio.pause () ;
}
break;
dase 5://PID

value = value - 40;
String displayCoolantTemp = String.velueOf(value};
coolantTemperature.setText (displayCoolantTemp);
break;
case 12: //PID(OC): REM
int RPM_wvalue = (value“256)/4;

String displayRFM = String.valusOf(RFM_value};
RPM.setText (displayRFM) ;
double b= Double.parseDouble (displayRPH) ;
if (b>=33500) {
mpAudio.start () ;
'else(
mpAudio.pause (} ;
]
break;

case 13://PID(0D): MPH
value = (value%5)/5; //convert KPH to MPH

String displayMPH = String.valueOf (value);
MPH.setText (displayMPH) ;
double a= Double.parsebouble (displayMPH) ;
if (a>»>=50) {
mpaudio. start () ;

1
I

else|
mpAudio.pause () ;

i
break;

> o i v
EU‘W 3.9 #ARg code ATTATUIUATAING LLaxL‘U’lNEJUI'U
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A s 1 o
ngUR 3.9 BnfeE NS case 17 A

case 17://PID(11): Throttle position
value = (value * 100 ) / 255;
String displayThrottle = String.valueOfivalue);
enginelLoad.setText(displayThrottle);
double c= Double parseDouble(displayThrottle);
if (c>=70) {
mpAudio.start();
}

else{
mpAudio.pause();
}
break;

Code agviauiuan TPS 9nladiy (OBDI) wdthaneuam ot idud
iy sggiAildduianiu 7 70 wield Geduiu wwdslinewndindu (Application) e

MR

[ & o a 4 P Y a ) ; i
NARNTUIIEYIIN5 N Feulumunsnasnsuannadinty (Application)

° v a o w = A o 4 & a T
panwuulnanualilenndiadu Seamaule TUNAIUET WK 50 km/h wsalilenn
funislndide (TPS) fimunnnimuseiafiu 70 %

4 a o a ’ g
uaziilaLs oy Code @37 1519efinds uonnaiadu (Application) as a@nnsmluy

(Smartphone) wagyinsvadeu wenwaiadu (Application) lutunaussly
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uni 4

N1INAADILLATHNANTIVINE DY

4.1 ANSNABDINGANTIUAUTUTA

nsMAaes MIrTadunginssuieiessudanyanasiieg luusasnsel
PnmsnaassiisasyhnstudindmgRnssusnoud vesaudusosudlaoudadu 2
N1NAGI

4.1.1 MsveasnNuELRNUSTaIR I RnesIAazYiin

TnensnaasausamaaesiugvaaeiiLn 6 AU w18 4 v 2 Fusalu

dumaiimmuadierarildvesusiazaundnwigaudiiudvesdmsiilinesaie
SfutumeumIvsaBILaEIINMSAUAINSEnesine wFeniAliuviinig
Wisuiigy mmmaﬂﬁawmﬁwmaqmmmmﬂmimﬁ 2.2 1y MSANUIUAIILYNABIVE
A1 RPM iileisndevaya 01 0C ludiledily (OBDI) uaz Teddy (0BDI) svddayandunniu
\EUgIU 16 iU 24 OF Fusrezonndualagly OF fio A uas 23 fe B Faswewuadu
57 10 Aoagld A = 15 B = 36 uduhundngns (A*256)+B)/4 1d (15*256)+36)/4 161 969

w o BT = w
F8U/UN LU TRYaNYNADY

1. vhns@ads OBDIl U OBD Port UUSLUARINUR 4.1

UM 4.1 JUuansnsiensia OBDI fiu sngue

2. ¥nsideusia OBDIl Bluetooth uag Android Bluetooth
3. msiUanewndindu (Application) nugUi 4.3 wazsududiiievhnis

Juiinameld



a. ynmsifivdeyanistuilasasiudeyayng 30 i axldmumsned 4.1, 4.2,

& o0BD-II Mon

|Clear Trouble Codes

itor

§UT 4.2 uansuonwilatu (App

lication) #ldlumsiiudayanismaaes

$ 11 e

3 Connect to OBD-II Adapter

PRSP AN SN

4.3 uay 4.4 L@xﬁﬂﬂﬁauﬂﬂﬂiﬁmmgﬂﬁ 4.3, 4.4, 4.5, 4.6, 4.7 uaz 4.8

A519M 4.1 ms1auansd1 RPM Tulaansing

19

L3817
R 0.5 1 15 . 2.5 3 3.5 a 4.5
auil 1 | 2252 | 2169 | 2210 | 2084 | 2429 | 2425 | 2613 | 1427 | 2136
aufl 2 | 2128 | 1980 | 1863 | 2615 | 2678 | 2555 | 2427 | 1734 | 2075
Aufl 3 | 2591 | 2125 | 2296 | 2452 | 2418 | 2082 | 2507 | 1583 | 1714
Auft a | 1853 | 2328 | 2171 | 2537 | 2646 | 2500 | 2589 | 2314 | 2081
Aull 5 | 2261 | 2605 | 2018 | 2206 | 2399 | 2556 | 2436 | 2461 | 2130
Aull 6 | 2042 | 2503 | 2324 | 2386 | 2641 | 2704 | 2616 | 2157 | 2100
L3801
B 5 | 55 6 | 65 7 | 75 8 | 85 | 9 | 95
aul 1 | 1890 | 2001 | 1941 | 2302 | 1899 | 1895 | 1098 | 2203 | 1970 | 1876
aufl 2 | 2006 | 1851 | 2823 | 1563 | 2301 | 1148 | 1908 | 2087 | 1743 | 2275
auft 3 | 1422 | 1981 | 2672 | 1555 | 2027 | 1570 | 1160 | 1918 | 1870 | 1707
Auft 4 | 1868 | 3563 | 2297 | 2148 | 1202 | 2140 | 2779 | 2262 | 2272 | 2074
aull 5 | 2208 | 2943 | 2200 | 1904 | 2292 | 1942 | 2069 | 2194 | 1961 | 2086
Auf 6 | 2425 | 2502 | 2330 | 1426 | 2836 | 2416 | 2318 | 2198 | 2054 | 2034
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L3981
#e 10 | 105 | 11 | 115 | 12 | 125 13 | 135 | 14
audl 1 | 2202 | 1698 | 1769 | 2422 | 2394 | 2272 | 2169 | 2068 | 1908
aul 2 | 267a | 3255 | 2009 | 2592 | 2192 | 1919 | 2042 | 2418 | 2236
Aul 3 | 1838 | 2195 | 1498 | 1608 | 1799 | 2256 | 2033 | 2190 | 2324
audl a | 2126 | 2252 | 2754 | 2644 | 2736 | 2548 | 2740 | 2422 | 2119
Aull 5 | 2865 | 1993 | 2380 | 2240 | 2807 | 2400 | 2783 | 2616 | 2656
Aut 6 | 2616 | 2796 | 2674 | 2565 | 2670 | 2644 | 2420 | - -

Q s L SR 5 1 Aliig | a = 1ol
INAITNN 4.1 QSﬁQLﬂG}l@]Q‘TQ‘WﬂﬁE}G 6 AUUUATN muut.mnm&nuimawm’mqm

Faust 1000 - 3500 BeAdnmINTLBYIUTEAM 1500 - 3000 Fauansluguil 4.3

rem

annn
JUUY

annn
AT

1000

(=]

ra

P

RPM

o

time

5UR 4.3 nsuansAuduiussendng RPM AU Lian

< o o e 1 a @ 1l
15UN 4.3 NTMLEARIANENTLETEWINN RPM NU 181 NT1MRgTNnuegy

Uszaned 1500 — 3000 dadunstuluannsunileefilidnisusaiosminmsa uiann

nsTLTIULIDL N TN

WATUGUA

)

1 3000 soU/ANT TawAauda 4000 sBU/WW




d 1 1
A15197 4.2 UaneAIAI1ILET (Speed) Tutanmneg

21

L3810

b 0.5 1 15 7 2.5 3 3.5 i a5
auii 1 | 74 84 89 84 98 99 105 | 57 90
auii2 | 86 80 95 105 | 107 | 103 | 99 70 68
auii 3 | 64 85 92 99 97 | 100 | 101 | 65 53
auil g | 58 94 88 | 102 | 106 | 101 | 108 | 93 86
auiis | 74 87 83 89 97 83 98 99 86
auil6 | 82 100 94 94 106 | 109 | 105 86 86

L3817
o s | 55| 6 | 65| 7 | 75| 8 | 85| 9 | 95
il | 68 | 69 | 81 | 61 | 75 | 62 | T8 | 27 | 72 | ™
aut2 | 72 | 76 | 70 | 65 | 93 | a0 | a6 | 86 | 96 | 82
a3z | 57 | 82 | 87 | 64 | 82 | 63 | 23 | 62 | 75 | 69
auial 76 | 8¢ | 93 | 8 | 3a | 70 | 69 | 91 | 92 | 82
a5 | 71 | 73 | 85 | 75 | 13 | 18 | 35 | 72 | 79 | e
auiie | 98 | 102 | 9a | 55 | 70 | 97 | 93 | 89 | 84 | 81

L3810

fo 10 10.5 11 11.5 12 12.5 13 13.5
il | 76 89 70 71 97 96 92 88
aufi2 | 87 77 73 104 89 77 83 97
auiia | 72 89 49 52 72 91 81 88
auii 6 | 88 90 108 107 110 103 110 92
auit s | 93 79 77 90 113 97 112 105
Auii 6 | 105 112 108 103 108 106 97 -

5971 4.2 wansenuiilunaiiegvesinaaes sziulddn AmTIve

ypaozoeiiuszannsaus 60 - 110 Alawms/Aalus Tuegiuusaseu axdunnaniaun

o
iUl




= o o & i 2w [ [ =
NFUN 4.4 NIAULAAIANNFURUTTEWINAIIUTINUNIAT guiuladngmilag

8

= @ o § ' a o
E‘LIVI 4.4 AINLARIAMNELNUTTEUINAULGT AU LA

14
time

22

o Y} i ) 2 al a a 2 & '
GRIELENY! I@]EJ‘U'JQLL?FI ﬂ’JT&JL%TJﬂSWWﬂE)u‘UN%ﬂW LLﬂSLiNmﬂLLaﬂLWlJf‘\]']ﬂﬂ'ﬁL’U'ﬂﬂﬂﬂm'Ns]

= = '
Faausanunggeglugiamans

A15199 4.3 uanAn Throttle Position Tuiia1n1enuy

L3817

#e 0.5 1 1.5 2 2.5 3 3.5 a 4.5
auiil | 859 | 192 | 133 | 173 | 193 | 263 | 251 | 161 | 239
aufz | 216 | 157 | 20 | 286 | 251 | 227 | 176 | 192 | 169
a3 | 271 | 231 | 196 | 267 | 133 | 702 | 224 | 125 | 231
auia | 302 | 271 | 278 | 267 | 243 | 161 | 278 | 133 | 129
auits | 859 | 184 | 129 | 251 | 263 | 859 | 733 | 255 | 216
auite | 286 | 255 | 133 | 235 | 31 | 255 | 22 | 184 | 133

5 5.5 6 6.5 7 7.5 8 8.5 9 9.5
859 | 208 | 127 | 318 | 224 | 192 | 337 | 114 | 282 | 161
388 | 129 | 302 | 125 | 133 | 114 | 859 | 129 | 192 | 859
168 | 208 | zme | i&r | 485 | 192 | @y | 2z | 4y | 122
129 | 320 | 212 | 204 | 122 | 859 | 859 | 184 | 129 | 176
859 | 859 | 267 | 302 | 859 | 18 | 859 | 859 | 20 | 282
275 | 224 | 22 | 122 | 859 | 204 | 224 | 235 | 133 | 843
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10 10.5 11 115 12 12:5 13 13.5 14 14.5
17.6 36.5 12.5 153 24.7 14.5 15.3 20 27.5 16.9
85.9 27.5 83.5 20.4 204 17.3 L8 21.2 20 129
22 21.5 122 12.5 15:7 27.8 27.4 20.8 18 26.3
13,3 85.9 26.7 16:5 263 17.6 28.2 133 16.9 12.9
85.9 12.9 34.5 18 259 17.6 224 157 14.7 123
263 24.7 18.8 37 17.3 237 17.6 - - -

INA5197 4.3 waneAn Throttle Position Turiansisuosivnass avwiuldin A
Throttle Position vosfaaBIavayfiusyanAILd 12 — 30% wadldn Throttle Position
nalanduan 85.9% (inannisiwiauduss vilsie Throttle Position fAnuesidusgunn

Y =
Aauandlugui 4.5

2

Throttle

= YRR I il Y
gﬂw 4.5 ALARIALEUNUSSEI1 Throttle Position AU 131

9n3UT 4.5 nsmluanspnuduiudszning Throttle Position Ay 13a1 aztiudn
' i w o = : &
nswaulvgjazeglugas 10 - 20 % udmvzliviinszlangs Tuun A 923 70-90 % duhe

| alal |
P2aMIN19159A 350



:‘ 1 A 1
A19199 4.4 ANRAYUBILABTUAAE

24

Speed RPM Throttle Position
YARA
el | guan | dgn | Aede | e wan | Aade | gean fgn
1 78 105 27 2067 | 2613 | 1098 25 859 | 114
2 81 107 | 40 | 2216 |3255|1148 | 30 | 859 | 11.4
3 74 101 23 1972 | 2672 | 1160 21 10,2 | 12.4
a 89 110 34 2362 | 3563 | 1202 28 859 | 12.2
5 83 113 35 2321 | 2943 | 1904 26 859 | 129
6 94 112 55 2401 | 2836 | 1426 26 859 | 122
\ndt 83 108 35 2223 | 2980 | 1323 26 B33 | 12

d L4 = ! A é 1
NH1T1N 4.4 Lhﬂﬂﬂ'ﬁtﬁuﬂ\‘iﬂ%ﬂﬁﬂ GAGIRINGIY ‘ll’e)x‘iﬂ’!ﬂ’l"liik%’) RPM way Throttle

i = v 1l a
Position 91NA1519AMIEA (Speed) Amnuisaadisveavanesegiuszunm 83 flawns/

< = 1al = a o { 1l
s mnuiSigeaaaduagiivssna 108 Alawes/dalus aruisiingaadeagivssann

35 Alawms/Aalus Ki3U7 4.6 INANT9 RPM. A1 RPM Ladiuvesiinmasiegiszancs 2223

1 o 1l = o < 1ol
FOU/ANT A RPM gegaiadeagiussunns 2980 sau/uni A1 RPM angaiadeagnuszana

1323 soU/wndl f1gUf 4.7 99nA157a Throttle Position # Throttle Position PR

e ! —_— si' |-=I 1
NAABIBYNUTELNM 26% AnThrottle Position gegnwaduagviuszum 83.3% A1 Throttle

- 4 S — i, ]
Position ngmaaﬂagwﬂﬁsmm 12% @NEUM 4.8

speed Speed
120
100
60
20 . ;

T

]
5

T

sl ||
AL

=] = ' o o '
sU 4.6 ununfuansrna i Ieds gaga ian vesusazyaaa
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rpm RPM
4000
3500

3000
2500

2000
1500
1000
2 (B BN
0
1 2 : 4 : 5 wie

M RPM F-afz B RPM gaas BRPM d-as

o

= a i P~ i
EU‘VI 4.7 N U HUEIPNAN RPM Lagy GRGIE AER VBILAAZUAAG

Throttle Position

1 2 3 4 5 &

S
WAL

%
100

8

(=]

b

[=]

4

(=]

[
(=]

o

W Throttie Position »~z3: M ThrottlePosition ¢:2s B ThrottiePosition s-as

i a i - 5 '
JUN 4.8 ununiluaninn TPS laae gadn Agn Yedunasynna
4.1.2 MsveaesdusaluanizAe nEauN g

= W o o S W
Tnenseassilisnazmeaaaulaenislignaaes 3 Au vinstusaluanuziidnenu

= a o n va ' = 4 A ¢
Ad BﬁuauﬂUU'}VIw'ﬂ'ﬂﬁa’]n'ﬁ\‘nﬁu@"d LWEE AULATDIRNLLEaNDEDR
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2
L

ANPUTURDUNITNAADY

1. Wigmagasaud 1 aaueudunamnis auviliionnisinueu Minaass

= e v owet o 0§ Ve ' v o v a 4 a
Auft 2 Wiueuiuigsdinailiinennissaueu ivaaeswrun 3 1v AulrSeshs

s

¢ v oaw A ! -
woanegealUuszinumils umldindesd ueanaged n3I9g Aaguit 4.9 uay 4.10

Y
—

UM 4.9 suuansneaasluasesueanosed

sU 4.10 sUuanaAsondLeanasadUanmvBILanaged

2. innnsieusalnsdwiiuladay (OBDIN)
3. WaewndAladu (Application) Wievhnsiiudoya

o @ v o o v a = [ o
4. yinnsiiuteyanisiulilagastiudayannd 30 UM gelanunnsan

4.5,4.6,4.7 uay 4.8 LLazﬂﬂUL"ﬁauﬂmMﬁmugﬂﬁ 4.11, 4.12, 4.13, 4.14, 4.15 uay 4.16
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package com.example.android.OBDIIMonitor;
import java.io.File;

import java.io.FileOutputStream;

import java.io.OutputStreamWriter;

import java.util.Date;

import com.example.android.OBDIIMonitor.R;
import android.media.MediaPlayer;

import android.net.Uri;

import android.annotation.SuppressLint;
import android.app.ActionBar;

import android.app.Activity;

import android.bluetooth.BluetoothAdapter;
import android.bluetooth.BluetoothDevice;
import android.content.Intent;

import android.os.Bundle;

import android.os.Environment;

import android.os.Handler;

import android.os.Message;

import android.text.format.DateFormat;
import android.util.Log;

import android.view.KeyEvent;

import android.view.Menu;

import android.view.Menulnflater;

import android.view.Menultem;

import android.view.View;

import android.view.inputmethod.Editorinfo;
import android.webkit.MimeTypeMap;
import android.widget.ArrayAdapter;

import android.widget.Button;

import android.widget.EditText;

import android.widget.ListView;



import android.widget.TextView;

import android.widget.Toast;

import android.widget.ToggleButton;

import android.view.View.OnClickListener;

import android.view.animation.LinearInterpolator;

import android.view.animation.RotateAnimation;

@SuppressLint("HandlerLeak")
public class BluetoothChat<imageView> extends Activity {

MediaPlayer mpAudio;

// Debugging

private static final String TAG = "BluetoothChat";

private static final boolean D = true;

// Message types sent from the BluetoothChatService Handler
public static final int MESSAGE_STATE_CHANGE = 1;

public static final int MESSAGE_READ = 2;

public static final int MESSAGE_WRITE = 3;

public static final int MESSAGE_DEVICE_NAME = 4,

public static final int MESSAGE_TOAST = 5;

// Key names received from the BluetoothChatService Handler

public static final String DEVICE_NAME = "device_name";

public static final String TOAST = "toast";

// Intent request codes
private static final int REQUEST_CONNECT_DEVICE_SECURE = 1;

private static final int REQUEST_CONNECT_DEVICE_INSECURE = 2;



private static final int REQUEST_ENABLE_BT = 3;

// Layout Views

private ListView mConversationView;
private EditText mOutEditText;

private Button mSendButton;

// Name of the connected device

private String mConnectedDeviceName = null;

// Array adapter for the conversation thread

private ArrayAdapter<String> mConversationArrayAdapter;

// String buffer for outgoing messages

private StringBuffer mOutStringBuffer;

// Local Bluetooth adapter

private BluetoothAdapter mBluetoothAdapter = null;

/ Member object for the chat services

private BluetoothChatService mChatService = null;

@Override

public void onCreate(Bundle savedInstanceState) {

super.onCreate(savedInstanceState);

if(D) Log.e(TAG, "+++ ON CREATE +++");

// Set up the window layout

setContentView(R.layout.main);



// Get local Bluetooth adapter

mBluetoothAdapter = BluetoothAdapter.getDefaultAdapter();

// If the adapter is null, then Bluetooth is not supported

if (mBluetoothAdapter == null) {
Toast.makeText(this, "Bluetooth is not available", Toast.LENGTH_LONG).show();
finish();
return;

}

mpAudio = MediaPlayer.create(this, R.raw.alarm);

mpAudio.setLooping(true);

@Override
public void onStart() {
super.onStart();

if(D) Log.e(TAG, "++ ON START ++");

// If BT is not on, request that it be enabled.

// setupChat() will then be called during onActivityResult

if (ImBluetoothAdapter.isEnabled()) {
Intent enablelntent = new Intent(BluetoothAdapter.ACTION_REQUEST_ENABLE);

startActivityForResult(enableintent, REQUEST_ENABLE_BT);

// Otherwise, setup the chat session

}

else {

if (mChatService == null) setupChat();



@Override
public synchronized void onResume() {

super.onResume();

if(D) Log.e(TAG, "+ ON RESUME +");

// Performing this check in onResume() covers the case in which BT was
// not enabled during onStart(), so we were paused to enable it...

// onResume() will be called when ACTION_REQUEST_ENABLE activity returns.

if (mChatService != null) {

// Only if the state is STATE_NONE, do we know that we haven't started already

if (mChatService.getState() == BluetoothChatService.STATE_NONE) {

// Start the Bluetooth chat services

mChatService.start();

//lkeep track of current PID number

int message_number = 1;

private void setupChat() {

Log.d(TAG, "setupChat()");

// Initialize the array adapter for the conversation thread

mConversationArrayAdapter = new ArrayAdapter<String>(this, R.layout.message);



mConversationView = (ListView) findViewByld(R.id.in);

mConversationView.setAdapter(mConversationArrayAdapter);

// Initialize the BluetoothChatService to perform bluetooth connections

mChatService = new BluetoothChatService(this, mHandler);

// Initialize the buffer for outgoing messages

mOutStringBuffer = new StringBuffer("");

//---Get Vehicle Data Button---

final ToggleButton getDataButton = (ToggleButton) findViewByld(R.id.toggleButton1);

getDataButton.setOnClickListener(new View.OnClickListener()

{

public void onClick(View v) {

if(getDataButton.isChecked()) {

startTransmission();

else {

message_number = 0;

1,

//---Clear Trouble Codes Button---

Button getCodesButton = (Button) findViewByld(R.id.button?2);



getCodesButton.setOnClickListener(new View.OnClickListener()

{

public void onClick(View v) {

clearCodes();

1;

public void startTransmission() {

sendMessage("01 00" + "\r');

public void getData(int messagenumber) {

final TextView TX = (TextView) findViewByld(R.id. TXView2);

switch(messagenumber) {

case 1:
sendMessage("01 0C" + '\r'); //get RPM

TX.setText("01 0C");

messagenumber++;

break;

case 2:
sendMessage("01 0D" + '\r'); //get MPH

TX.setText("01 0D");



messagenumber++;

break;

case 3:
sendMessage("01 11" + '\r'); //Throttle position

TX.setText("01 11");
messagenumber++;
break;

case 4:
sendMessage("01 05" + '\r'); //get Coolant Temperature

TX.setText("01 05");
messagenumber++;
break;

case 5:
sendMessage("01 OF" + '\r'); //get Intake Temperature

TX.setText("01 OF");
messagenumber++;
break;
case 6:
sendMessage("AT RV" + '\r'); //get Voltage
TX.setText("AT RV");
messagenumber++;

break;

default:;

}
}

public void clearCodes() {

final TextView TX = (TextView) findViewByld(R.id. TXView2);



if(mConnectedDeviceName = null) {

sendMessage("04" + '\r'); //send Clear Trouble Codes Command

TX.setText("Clear Codes");

Toast.makeText(getApplicationContext(), "OBD Trouble Codes Cleared",
Toast.LENGTH_SHORT).show();

}
else {

Toast.makeText(getApplicationContext(), "OBD Adapter NOT CONNECTED",
Toast.LENGTH_SHORT).show();

}
}
@OQverride
public synchronized void onPause() {
super.onPause();
if(D) Log.e(TAG, "- ON PAUSE -");
}
@Override
public void onStop() {
super.onStop();
if(D) Log.e(TAG, "-- ON STOP --");
}
@Override
public void onDestroy() {

super.onDestroy();
// Stop the Bluetooth chat services
if (mChatService != null) mChatService.stop();
if(D) Log.e(TAG, "--- ON DESTROY ---");
}

/*private void ensureDiscoverable() {

if(D) Log.d(TAG, "ensure discoverable");

if (mBluetoothAdapter.getScanMode() I=



BluetoothAdapter.SCAN_MODE_CONNECTABLE_DISCOVERABLE) {

Intent discoverablelntent = new Intent(BluetoothAdapter. ACTION_REQUEST_DISCOVERABLE);

discoverablelntent.putExtra(BluetoothAdapter.EXTRA_DISCOVERABLE_DURATION, 300);

startActivity(discoverablelntent);

¥/
e
*Sends a message.
* @param message A string of text to send.
*
private void sendMessage(String message) {
// Check that we're actually connected before trying anything

if (mChatService.getState() |= BluetoothChatService.STATE_CONNECTED) {
Toast.makeText(this, R.string.not_connected, Toast.LENGTH_SHORT).show();

return,

}

// Check that there's actually something to send
if (message.length() > 0) {
// Get the message bytes and tell the BluetoothChatService to write

byte[] send = message.getBytes();
mChatService.write(send);

// Reset out string buffer to zero and clear the edit text field
mOutStringBuffer.setLength(0);

//imOutEditText.setText(mOutStringBuffer);

}

// The action listener for the EditText widget, to listen for the return key



private TextView.OnEditorActionListener mWriteListener =
new TextView.OnEditorActionListener() {

public boolean onEditorAction(TextView view, int actionld, KeyEvent event) {

/1 If the action is a key-up event on the return key, send the message

if (actionld == EditorInfo.IME_NULL && event.getAction() == KeyEvent. ACTION_UP) {
String message = view.getText().toString();

sendMessage(message);

}
if(D) Log.i(TAG, "END onEditorAction");

return true;

L

private final void setStatus(int resid) {
final ActionBar actionBar = getActionBar();
actionBar.setSubtitle(resld);

}

private final void setStatus(CharSequence subTitle) {
final ActionBar actionBar = getActionBar();
actionBar.setSubtitle(subTitle);

}

// The Handler that gets information back from the BluetoothChatService

private final Handler mHandler = new Handler() {
@Override

public void handleMessage(Message msg) {

final TextView RPM = (TextView) findViewByld(R.id.RPMView);
final TextView MPH = (TextView) findViewByld(R.id.MPHView);

final TextView engineload = (TextView) findViewByld(R.id.LoadView);



final TextView coolantTemperature = (TextView) findViewByld(R.id.CoolantView);
final TextView intakeTemperature = (TextView) findViewByld(R.id.IntakeView);

final TextView voltage = (TextView) findViewByld(R.id.voltView);

final TextView RX = (TextView) findViewByld(R.id.RXView2);

[ mmmmmnee Initialize Needle Animations --------- >//

String dataRecieved,

int value = 0;
int value2 = 0;
int PID =0;

switch (msg.what) {

case MESSAGE_STATE_CHANGE:

if(D) Log.i(TAG, "MESSAGE_STATE_CHANGE: " + msg.arg1);

switch (msg.arg1) {

case BluetoothChatService. STATE_CONNECTED:
setStatus(getString(R.string.title_connected_to, mConnectedDeviceName));
mConversationArrayAdapter.clear();
break;

case BluetoothChatService. STATE_CONNECTING:
setStatus(R.string.title_connecting);
break;

case BluetoothChatService . STATE_LISTEN:

case BluetoothChatService. STATE_NONE:
setStatus(R.string.title_not_connected);
break;

}

break;

case MESSAGE_WRITE:
byte[] writeBuf = (byte[]) msg.obj;

// construct a string from the buffer



String writeMessage = new String(writeBuf);

//mConversationArrayAdapter.add("Me: " + writeMessage);

break;

case MESSAGE_READ:
byte[] readBuf = (byte[]) msg.obj;

// construct a string from the valid bytes in the buffer

String readMessage = new String(readBuf, 0, msg.arg1);

dataRecieved = readMessage;

RX.setText(dataRecieved);

if((dataRecieved I= null) && (dataRecieved.matches("\\s*[0-9A-Fa-f}{2} [0-0A-Fa-
fI{2N\\s*\r2\n?" ))) {
dataRecieved = dataRecieved.trim();

String[] bytes = dataRecieved.split(" ");

if((bytes[0] != null)&&(bytes[1] != null)) {
PID = Integer.parselnt(bytes[0].trim(), 16});

value = Integer.parselnt(bytes[1].trim(), 16);

}

switch(PID) {

case 15://PID(OF): Intake Temperature

value = value - 40; //Formula for Intake Temperature

String displayIntakeTemp = String.valueOf(value);



intakeTemperature.setText(displaylntakeTemp);
break;

case 17://PID(11): Throttle position

value = (value * 100 ) / 255;

String displayThrottle = String.valueOf(value);
engineload.setText(displayThrottle);
double b= Double.parseDouble(displayThrottle);

if (b >= 70) {

mpAudio.start();

i
else{

mpAudio.pause();
}

break;

case 5://PID(05): Coolant Temperature

value = value - 40;

String displayCoolantTemp = String.valueOf(value);
coolantTemperature.setText(displayCoolantTemp);

break;

case 12: //PID(0C): RPM

int RPM_value = (value*256)/4;

String displayRPM = String.valueOf(RPM_value);
RPM.setText(displayRPM);

break;

case 13://PID(0D): MPH

value = value;
String displayMPH = String.valueOf(value);
MPH.setText(displayMPH);

double a= Double.parseDouble(displayMPH);



if (a >=110) {

mpAudio.start();

}
else{

mpAudio.pause();

}

break;

default: ;

}
}
else if((dataRecieved != null) && (dataRecieved.matches("\\s*[0-9A-Fa-f]{1,2} [0-9A-Fa-f]{2} [0-OA-Fa-

fI{2A\s*\r?An?" ))) {

dataRecieved = dataRecieved.trim();

String[] bytes = dataRecieved.split(" ");

if((bytes[0] != null)&&(bytes[1] != null)&&(bytes[2] != null)) {
PID = Integer.parselnt(bytes[0].trim(), 16);
value = Integer.parselnt(bytes[1].trim(), 16);

value2 = Integer.parselnt(bytes[2].trim(), 16);

}

//PID(0C): RPM
if(PID == 12) {
int RPM_value = ((value*256)+value2)/4;

String displayRPM = String.valueOf(RPM_value);
RPM.setText(displayRPM);

}

}

else if((dataRecieved != null) && (dataRecieved.matches("\\s*[0-9]+(\\.[0-9]?)?V\\s*\r*\n*" )))



dataRecieved = dataRecieved.trim();

String volt_number = dataRecieved.substring(0, dataRecieved.length()-1);

double needle_value = Double.parseDouble(volt_number);

voltage.setText(dataRecieved);

),
else if((dataRecieved != null) && (dataRecieved.matches("\\s*[0-9]+(\\.[0-

91?)2VA\s*VA\s*>\\s*\r*\n*" ))) {

dataRecieved = dataRecieved.trim();

String volt_number = dataRecieved.substring(0, dataRecieved.length()-1);

double needle_value = Double.parseDouble(volt_number);

needle_value = (((needle_value - 11)*21) /0.5) - 100;

int volt_value = (int)(needle_value);

voltage.setText(dataRecieved);

}
else if((dataRecieved = null) && (dataRecieved.matches("\\s*[ .A-Za-z0-

AN?*SANANT*\\s*>\\s*\r*\n*" ))) {

if(message_number == 7) message_number = 1;

getData(message_number++);

else {



//mConversationArrayAdapter.add(mConnectedDeviceName+": " + readMessage);

break;

HHT L T T

case MESSAGE_DEVICE_NAME:
// save the connected device's name
mConnectedDeviceName = msg.getData().getString(DEVICE_NAME);
Toast.makeText(getApplicationContext(), "Connected to "
+ mConnectedDeviceName, Toast.LENGTH_SHORT).show();
break;
case MESSAGE_TOAST:
Toast.makeText(getApplicationContext(), msg.getData().getString(TOAST),
Toast.LENGTH_SHORT).show();

break;

b

public void onActivityResult(int requestCode, int resultCode, Intent data) {
if(D) Log.d(TAG, "onActivityResult " + resultCode);
switch (requestCode) {

case REQUEST_CONNECT_DEVICE_SECURE:

// When DevicelistActivity returns with a device to connect



if (resultCode == Activity.RESULT_OK) {

connectDevice(data, true);

}

break;

case REQUEST_CONNECT_DEVICE_INSECURE:
// When DevicelistActivity returns with a device to connect

if (resultCode == Activity.RESULT_OK) {

connectDevice(data, false);

}

break;

case REQUEST_ENABLE_BT:
// When the request to enable Bluetooth returns
if (resultCode == Activity.RESULT_OK) {
// Bluetooth is now enabled, so set up a chat session
setupChat();

}else {

// User did not enable Bluetooth or an error occurred

Log.d(TAG, "BT not enabled");

Toast.makeText(this, R.string.bt_not_enabled_leaving, Toast.LENGTH_SHO RT).show();

finish();

private void connectDevice(Intent data, boolean secure) {

// Get the device MAC address

String address = data.getExtras()

.getString(DevicelListActivity. EXTRA_DEVICE_ADDRESS);

// Get the BluetoothDevice object



BluetoothDevice device = mBluetoothAdapter.getRemoteDevice(address);

// Attempt to connect to the device

mChatService.connect(device, secure);

@Override

public boolean onCreateOptionsMenu(Menu menu) {
Menulnflater inflater = getMenulnflater();
inflater.inflate(R.menu.option_menu, menu);

return true;

@Override

public boolean onOptionsitemSelected(Menultem item) {
Intent serverintent = null;
switch (item.getltemlId()) {

case R.id.secure_connect_scan:
// Launch the DeviceListActivity to see devices and do scan
serverintent = new Intent(this, DeviceListActivity.class);

startActivityForResult(serverintent, REQUEST_CONNECT_DEVICE_SECURE);

return true;

/* case R.id.insecure_connect_scan:

// Launch the DevicelistActivity to see devices and do scan

serverintent = new Intent(this, DevicelistActivity.class);
startActivityForResult(serverintent, REQUEST_CONNECT_DEVICE_INSECURE);
return true;

case R.id.discoverable:

// Ensure this device is discoverable by others

ensureDiscoverable();



return true;*/

}

return false;



AMANUIN U
#1579 mode OBDII PIDs



Mode 01 Show current data

PID
(hex)

00

01

02

03

04

05

06

07

Data
bytes
returned

' Short term

fuel % trim-—

Description

PIDs supported |
(01 - 20]

Monitor status

| since DTCs

cleared.

(Includes
malfunction

indicator lamp

- (MIL) status

and number of
DTCs.)

- Freeze DTC

Fuel system

status

Calculated

engine load

| value

' Engine coolant

| temperature

fuel % trim—
Bank 1

| Min value

-40

-100

| Subtractin

g Fuel
(Rich

. Condition

Long term

Bank 1

)
-100

| Subtractin
g Fuel

Max

value

100

212

99.22
Adding
Fuel
(Lean
Conditio
n)
99.22
Adding

Fuel

Units

%

4

Formula

Bit encoded
[A7..D0] == [PID
S01..PID

$20] See below

Bit
encoded. See

below

Bit

encoded. See

below

- A*100/255

A-40

(A-128) *
100/128

(A-128) *
100/128



08

09

OA
0B
0C
0D

OE

OF
10

Ul

1z

Short term
fuel % trim—
Bank 2

Long term
fuel % trim—
Bank 2

Fuel pressure

Intake manifold
absolute

pressure
Engine RPM

Vehicle speed
Timing advance

Intake air

temperature

MAF air flow

rate
Throttle
position

Commanded
secondary air

status

(Rich

' Condition |

)
-100

Subtractin

g Fuel
(Rich

' Condition

)
-100

Subtractin

g Fuel
(Rich

Condition |

)
0

-64

kPa (gauge)

(A-128) *
100/128

(A-128) *
100/128

A*3

(A*256)+B)/4

A

(A-128)/2

A-40

((A*256)+B) /
100

A¥*100/255

Bit

" encoded. See

below



13

14

15

16

17

18

19

Oxygen sensors

present

Bank 1, Sensor ‘

Ls

- Oxygen sensor

voltage,

i Short term fuel

trim

Bank 1, Sensor
27

Oxygen sensor
voltage,

Short term fuel

trim

Bank 1, Sensor

| B

Oxygen sensor

voltage,

0
-100(lean)

-100(lean)

-100(lean)

Short term fuel |

trim

Bank 1, Sensor |

4.

Oxygen sensor |

voltage,
Short term fuel

trim

-100(lean)

Bank 2, Sensor |

L

Oxygen sensor
voltage,

Short term fuel

trim

Bank 2, Sensor
2

0

| -100(lean) |

0

1.275
99.2(rich)

1.275

99.2(rich)

1.275
99.2(rich)

1.275
99.2(rich)

1.275
99.2(rich)

1.275

Volts
%

Volts
%

Volts
%

Volts
%

Volts

[AD..A3] == Bank

1, Sensors 1-4.
[A4..A7] == Bank
2.

A/200

' (B-128) *

100/128 (if
B==SFF, sensor
is not used in

trim calc)

A/200

(B-128) *
100/128 (if
B==S$FF, sensor
is not used in

trim calc)

A/200
(B-128) *

1100/128 (if

B==SFF, sensor

is not used in

trim calc)

A/200

(B-128) *
100/128 (if
B==SFF, sensor
is not used in

trim calc)

A/200

(B-128) *
100/128 (if
B==SFF, sensor
is not used in

trim calc)

' A/200

(B-128) *



1A

1B

G

10

1E

1k

20

Oxygen sensor | -100(lean) | 99.2(rich)
voltage, ‘ ‘
Short term fuel

trim

Bank 2, Sensor
3

Oxyeen sensor

voltage,

Short term fuel

Ftrim

Bank 2, Sensor

:4:

Oxygen sensor
voltage,
Short term fuel

trim

OBD standards

| this vehicle

conforms to

Oxygen sensors

present

Auxiliary input

status

Run time since

engine start

PIDs supported
[21 - 40]

0

-100(lean)

0

-100(lean)

0

1.275

99.2(rich)

Ladi'd

99.2(rich)

65,535

Volts

Volts

seconds

100/128 (if

| B==SFF, sensor

is not used in

trim calc)

A/200

(B-128) *
1007128 (if
B==SFF, sensor
is not used in

trim calc)

A/200

(B-128) *
100/128 (if
B==S$FF, sensor
is not used in
trim calc)

Bit

encoded. See
below

Similar to PID
13, but [A0..AT]

| == [B151, Bls2,
- B251, B25S2,

B3S1, B352Z,

B4S1, B4S2]

AQ == Power
Take Off (PTO)
status (1 ==
active)
[A1..AT] not

used

(A*256)+B

Bit encoded
[A7..D0] == [PID
521..PID



Z1

22

23

24

25

26

2y

Distance
traveled with
malfunction
indicator lamp
(MIL) on

Fuel Rail
Pressure
(relative to
manifold

vacuum)

| Fuel Rail

Pressure
(diesel, or
gasoline direct

inject)

0251 WR lam
bda(1):

Equivalence

| Ratio

Voltage

0252 WR_lam
bda(1):
Equivalence
Ratio

Voltage

0253 WR_lam
bda(1):
Equivalence
Ratio

Voltage

- 0254_WR_lam
' bda(1):

o O

65,535

5177.265

655,550

1.994
7299

km

kPa

kPa (gauge)

N/A

N/A

N/A

N/A

$40] See below

(A*256)+B

((A*256)+B) *
0.079

((A*256)+B) * 10

((A*256)+B)*2/65
535 or
((A*256)+B)/327
68
((C*256)+D)*8/6
b5h35:er

(C*256)+D)/819

2

(A*256)+B)*2/65 |
535 ’
((C*256)+D)*8/6
5535

((A*256)+B)*2/65
535
((C*256)+D)*8/6
5535

((A*256)+B)*2/65
by



28

29

2A

2B

2C

2D

2E

2F

30

Equivalence
Ratio
Voltage

0255 WR_lam
bda(1):
Equivalence
Ratio

Voltage

0256 WR_lam
bda(1):
Equivalence
Ratio

Voltage

0257 WR_lam
bda(1):
Equivalence
Ratio

Voltage

0258 WR lam
bda(1):
Equivalence
Ratio

Voltage

Commanded E
GR

EGR Error

Commanded

evaporative
purge
Fuel Level

Input

# of warm-ups
since codes

cleared

-100

100

§9.22

100

N/A

N/A

N/A

N/A

%

%

%

((C*256)+D)*8/6

5535

((A*256)+B)*2/65
535
((C*256)+D)*8/6
bbb

((A*256)+B)*2/65
535
((C*256)+D)*8/6

| 5535

| (A*256)+B)*2/65 |

535
(C*256)+D)*8/6
5535

((A*256)+B)*2/65
535
((C*256)+D)*8/6
5535

A¥100/255

(A-128) *
100/128

A*100/255

A¥100/255



31

32

G5

34

b

36

37

38

39

Distance
traveled since

codes cleared

Evap. System

Vapor Pressure

Barometric

pressure

0251 WR_lam
bda(1):
Equivalence
Ratio

Current

0252 WR_lam
bda(1):

| Equivalence

Ratio
Current

0253 WR_lam
bda(1):
Equivalence
Ratio

Current

| 0254 WR_lam
 bda(1):

' Equivalence

Ratio

Current

0255 WR_lam

bda(1):
Equivalence
Ratio

Current

| 0256_WR_lam

0 | 65535 ket
8192 | 8192 Py
kPa

0 255

0 | 1.99 N/A
-128 127.99 mA
0 2 N/A
-128 128 mA
0 2 N/A
-128 128 mA
o | 2 N/A
-128 128 mA
0 > N/A
128 | 128 mA
0o | 2 N/A

(A*256)+B

((A*256)+B)/4 (A
and B are two's

complement sig
ned)

A
(Absolute)

((A*256)+B)/32,7
68
((C*256)+D)/256
- 128

(A*256)+B)/32,7 |
68
((C*256)+D)/256
_ 128

((A*256)+B)/327
68
((C*256)+D)/256
<128

((A*256)+B)/32,7
68 :
((C*256)+D)/256
- 128

((A*256)+B)/32,7

68

((C*256)+D)/256
- 128

((A*256)+B)/32,7



3A

3B

5C

3D

3E

aF

40

41

bda(1):

: Equivalence

Ratio

Current

0257 WR_lam
bda(1):
Equivalence
Ratio

Current

0258 WR_lam
bda(1):
Equivalence
Ratio

Current

Catalyst
Temperature
Bank 1, Sensor
1

Catalyst

Temperature

Bank 2, Sensor :

1

Catalyst
Temperature
Bank 1, Sensor
2

Catalyst
Temperature

Bank 2, Sensor

2

PIDs supported
[41 - 60]

Monitor status

-128

-128

-128

-40

-40

128

128

128

6,513.5

G.513.5

6,513.5

6,913.5

mA

N/A
mA

N/A
mA

e

g

<

68
((C*256)+D)/256

| =128

((A*256)+B)/32,7
68
((C*256)+D)/256
= 128

(A*256)+B)/32,7
68
((C*256)+D)/256
- 128

- ((A*256)+B)/10 -

40

(A*256)+B)/10 -
a0

(A*256)+B)/10 - |
40

((A*256)+B)/10 -

40

| Bit encoded
| [A7..D0] == [PID
| $41..PID

$60] See below

' Bit



a4z

a3

a4

45

a6

47

48

49

aA

aB

ac

this drive cycle

Control
module

voltage

Absolute load

value

Fuel/Air
commanded
equivalence

ratio

Relative
throttle

position

Ambient air

temperature

Absolute
throttle
position B

Absolute
throttle

position C

Accelerator
pedal position
D

Accelerator
pedal position
E

Accelerator
pedal position
F

Commanded
throttle

actuator

0

0

65.535

25,700

100

215

100

100

100

100

100

100

\Y

%

N/A

%

L

%

%

%

%

%

%

encoded. See

below

(A*256)+B)/100

0

' ((A*256)+B)*100/

255

((A*256)+8)/327
68

A*100/255

A-40

A*100/255

' A*100/255

A*100/255

A*100/255

A*100/255

A¥100/255



4D

aE

aF

50

51

b

23

54

55

56

Time run with
MIL on

0

Time since
trouble codes 0

cleared

Maximum

“value for

equivalence
ratio, oxygen
sensor voltage,
0,000
OXygen sensor
current, and
intake manifold
absolute

pressure

Maximum

value for air

flow rate from 0
mass air flow

sensor
Fuel Type

Ethanol fuel % 0

Absolute Evap
system Vapor | 0

Pressure

Evap system
-32,767
vapor pressure

Short term

secondary

oxygen sensor -100
trim bank 1 |

“and bank 3

Long term
-100
secondary

65,535

65,535

285, 255,

255,
2550

2550

100

| 327.675

32,768

99.22

99,22

minutes

minutes

,V, mA,
kPa

g/s

%

kPa

Pa

%

%

(A*256)+B

(A¥256)+B

A, B, C, D*10

A*10, B, C, and
D are reserved

for future use

From fuel type

| table see below

A*100/255

((A*256)+B)/200
((A*256)+B)-
32767

(A-128)%100/128 |
(B-128)*100/128

(A-128)¥100/128
(B-128)*100/128



57

58

89

5A

5B

5C

5D

Sk

5k

60

oxygen sensor
trim bank 1
and bank 3

Short term
secondary
oxygen sensor
trim bank 2
and bank 4

Long term

secondary

| OXygen sensor

trim bank 2
and bank 4

Fuel rail
pressure

(absolute)

Relative

accelerator

- pedal position

Hybrid battery
pack remaining
life

Engine oil

temperature

Fuel injection
timing
Engine fuel

rate

Emission
requirements
to which

vehicle is

- designed

' PIDs supported |

(61 - 80]

-100

-100

0

-40

-210.00

0

99.22

99.22

| 655,350

100

100

210

301.992

221203

%

%

kPa

%

%

L

L/h

(A-128)*100/128
(B-128)¥100/128

(A-128)*100/128

(B-128)*100/128

(A*256)+8B) * 10

A*100/255

A¥*100/255

CA-40

| ((A*256)+B)-

26,880)/128

((A*256)+B)*0.05

Bit Encoded

Bit encoded
[A7.D0] == [PID



61

62

63

64

65

66

67

68

69

6A

Driver's
demand engine
- percent

torque

Actual engine -

percent torque

Engine
reference

torque

Engine percent

torque data

Auxiliary input
/ output
supported

Mass air flow

sensor

Engine coolant

temperature

Intake air
temperature

sensor

| Commanded

EGR and EGR

| Error

Commanded

: Diesel intake

-125

-125

0

-125

125

125

65,535

125

%

%

Nm

%

$61..PID

' $80] See below

A-125

A-125

A*256+B

A-125 Idle
B-125 Engine
point 1
C-125 Engine
point 2
D-125 Engine
point 3
E-125 Engine
point 4

Bit Encoded



6B

6C

6D

6E

6F

70

il

T2

73

74

air flow control
and relative
intake air flow

position

Exhaust gas
recirculation

temperature

Commanded
throttle
actuator
control and
relative
throttle

position

Fuel pressure

control system

Injection
pressure

control system :

Turbocharger
compressor

inlet pressure

Boost pressure

control

Variable
Geometry
turbo (VGT)

control

Wastegate

control

Exhaust

pressure

Turbocharger
RPM



75

76

7

78

19

TA

7B

fi s

70

T8

7F

80

13

Turbocharger

temperature

Turbocharger

temperature

Charge air

| cooler

temperature
(CACT)

Exhaust Gas
temperature
(EGT) Bank 1

Exhaust Gas
temperature
(EGT) Bank 2

Diesel
particulate
filter (DPF)

Diesel

particulate

fitter (DPF)

Diesel
Particulate
filter (DPF)

temperature

NOx NTE
control area

status

PM NTE control |

area status

Engine run

time

PIDs supported

[81 - AQ]

Special PID. See

below

Special PID. See

below
| Bit encoded
| [A7..D0] == [PID

$81..PID



81

82

83

84

85

86

87

A0

Co

C3

21

21

Engine run
time for
Auxiliary
Emissions
Control
Device(AECD)

Engine run
time for

Auxiliary

- Emissions

; Control

Device(AECD)
NOx sensor

Manifold
surface

temperature

NOx reagent

system

Particulate
matter (PM)

sensor

Intake manifold
absolute

pressure

PIDs supported |

[A1 - CO]

PIDs supported
[C1 - EO]

$AQ] See below |

Bit encoded

[AT..D0] == [PID
SAL..PID

$CO] See below
Bit encoded .
[A7.D0] == [PID |
$C1..PID '

| SEQ] See below

| Returns

| numerous data, |



ca

including Drive
' Condition 1D

| and Engine

Speed*
B5 is Engine Idle

Request
B6 is Engine

' Stop Request*



