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+ Galep, EPROM programmer.

+ Kess, generic serial programmer.

+ Powergate, specific serial programmer.

+  BDMpro, lettore for comunicazione con microcontrollore.
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Manufacture| ( select ) - Start search | Mamfacﬁrek select) v] Start search I
Model  |(select) | Drivers found: |1 Model  [(select) >l Drivers found: [t
~Result ~Result

Abort search I Download Driver Accept Driver | Abort search I Download Driver | Accept Driver I

Driver request I Exit | Driver request | Exit I

4 J5i: Driver not present. § Js.i: Driver present.

(6 JS) 25k oo Al )0 ey eyl 5l aslia ey dgka 5o

Opening connection ...
Connected.
No updates available.

| IDownloading Driver List...
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ECM TITANIUM

6 Jsi: ECM Upgrade during download

WS e Sy pte | J8asA Jlay G40 4S Gl Titanium ECM Lol 8 <ECM Upgrade 4 Glxie s iy ol

504 Glaia O ) ) eBl 430N a5 23 S IR L Lad a8 JLial o5y (5) 3 (5 s 4S iy (L ) (San
Alientech Srl L (s ife 4¥le cilead Led 813 ) ga 0l 3 ¢l Gidbe )l Jla 534S Gl ECU Sa b aas (555355
saia) |gine cpl b 2sd e sala s jady )0 4S IS SIS Driver Cuwl sa )3 4683 (55 il 55 (e eyl 03 S S jida ]
(DB 2 sl 0 S sl

023K 3 gana g la 4l ) el 523 K b el Sl 8 ar e x4 ECM Titanium ¢csbia sl jd QA5 5 G
L e ol | ead AT sla H el 3 53 3 g sl

i~ Selected driver
AVAILABLE MAPS:

=W A942_049 - ALFA 147 1300 JTD 16V 140CV E
=l INJECTION
I EGR Duty cyde #1 [1]
I EGR Duty cyde =2 [1]
I smoke limitation for lambda value #1 [1]
W smoke limitation for lambda value #2 [1]
I smoke limitation for lambda value #3 [1]
I smoke limitation for lambda value #4 [1]
I 1stbase value map of start of energising [1]
B 2nd base value map of start of energising [1]
W 3th base value map of start of energising [1]
I 4th base value map of start of energising [1]
[l sth base value map of start of energising [1]
I map of injection time [1]
W rail pressure [1]
W rail pressure target [1]
=M TURBO
W turbo pressure [5]
I turbo pressure target #1 [1]
I turbo pressure target #3 [1]
W turbo pressure target #2 [1]
=M LIMITER
¥ torque request during acceleration [1]
[N driver's behaviour map as engine torque at conventional ¢
W limitation value for the differential pressure of particulate [:]

1< ™ | (2]
Checksum family: &0 Open the seected map |

7 JX&: maps list included in Selected Driver panel.

A

il Checksum <\l - 5

ECM Ll 4S 312 38153 £ sl L4 )38 i () el 02 )8 sl ool (U sl (g 3 1y s 2 4S B

o3 A )38 oy K1 Cand ead = Mal Qi signing ! Ol 3,5« Checksum o3 sila Joli | DataBase
LAY e L) ) sl cadl 433l Checksum

Q CHECKSUM ALGORHYTHM NOT AVAILABLE - A FILE WITH NO CHECKSUM CHANGES WILL BE CREATED

8 Js-i: MESSAGE FAMILY OF CHECKSUM NON PRESENT.

sla i R 0S e pad 1 ) gise JES aal s (50 sl 6 )RS 5ledils 4S Cul el 23 ) &I Checksum
A8 ) A dgawe ECU 258 Cas o CheckSum gjjﬁ\g‘@wauﬁd\buchl
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‘);\ CheCkSum )m\; Jl; R ECU a“ PN (:.\L.u J.alﬁ M\_\).\ LS‘)-’, salail A ) ga a@\:\ud LJ as J.\.\\.JJ Cal o JLL\.AJ
>k CheckSum 4wilas ) <Powergate s BDMpro il cAlientech la 3 3 (3 0 ¢ Lasd (e
Ala ECM Titanium ! Checksum o3 8l (laa b A 40 (5 s Led 5 21l oal

Ji ,° CheckSum Family 4sa 5258 (e oils S5 JLal o a4y )38 4 55 (8 JS5) ad el d by K
280 e ol 8 Lad JLEA) 5 3l () 2 1) CheckSum Family alass 5 ab sal & Koy e ead i

"~ Selected driver
AVAILABLE MAPS:

= A942_043 - ALFA 147 1900 JTD 16V 140CV E
=Ml INJECTION
. I EGRDuty cyde #1 [1]
[l EGR Duty cyde #2 [1]
[l smoke limitation for lambda value #1 [1]
[ smoke limitation for lambda value #2 [1]
W smoke limitation for lambda value #3 [1]
[ smoke limitation for lambda value #4 [1]
[ 1stbase value map of start of energising [1]
[l 2nd base value map of start of energising [1]
[ 3th base value map of start of energising [1]
[ 4th base value map of start of energising [1]
W sth base value map of start of energising [1]
W map of injection time [1]
[ rail pressure [1]
~ IW rail pressure target [1]
=M TURBO
- [N turbo pressure [5]
W turbo pressure target #1 [1]
[ turbo pressure target #3 [1]
- JW turbo pressure target #2 [1]
=M LIMITER
[ torque request during acceleration [1]
[ driver's behaviour map as engine torque at conventional
I limitation value for the differential pressure of particulate El_]

1]

1< I | (2]
checksum famity: | Open the selected map |

9 Jsi: CheckSum Family box in red.

75
>
Conversions »| BoschM3.X
Compare two files
mpa Partial Checksum

Settings

~ Original Select language

File name T Bro

3525« CheckSum Families syai o8 36 110 J5i

s e gh e 3l g Lal s yis jaky ja ks i ECM Titanium L2 CheckSum Families o2 S 1aw ) »
L s o ek S LS SIS (10 JS) Checks sy o 5028 il | Checksum «asS Qldl | Tools
sl e 5 Checksum s se sl sal gla 51 il

oo Ll cCii D s sa e 8 K5 a8 a0 calied e cdigd a0 pndd L USB JK1 (55 48 3 sa e sl 02l gA
250 3501 (G 5 s Ay 38) iy 33k ) il 55
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535 e 0ad USB JKila adadls 534S | ja ca8d e (i S 15 85 55 4 (sl od) gl 11 S5 cJlie ol sie 4
Ol 2 i€ SO a3 glily 4 (55 ) Jadd caaa Checksum 25t )y ¢ativa Koy e Ll sad Al 40 eo) gil&
Available CheckSum Families s s <l ) Caan

e Cl
B 1-Boschedcplec W 30-Siemens Ford M 62-Bosch Smart Cdi Ewo3
W 1 -Boschedc 29F200 W 31-FodTDCi M 63 BoschBmw ME7
W 1-Opeltdi W 32-BMwWE4E M 64-Bosch Porsche MEZ.8
W 2-Boschedc 297400 B 33-BoschSmart Euro3 M 65 - Siemens Ford Tdci 2004
W3- Alfa common rail W 34 -Peugeot ME7 297400 / 25F300 M 66 - Bosch ME7.9 29F800
¥ 4-BMw comman rail W 35-Volvo Y70 common rail 2 W 67 - law 44F/55F/5AF Ewa2-3-4
[# 5-Citroen / Peugeot hdi W 36 -V Polo tdi 2002 W 66 - law SNF Eurod
W 6-Vw115cyBora W 37 - Audi MET 2001 M 69-Bosch Ferrari ME7
B 6-Vw115cy Passat W 38 AudiMET 2002 W 70- Siemens Hpi
B 7-BMw DME M542 M 33-BoschMS61-62 M 71 - Siemens Renault Eurod
B 3-Bosch Smart Euro2 ‘3~ Siemenis Daewoo M 72-Ford Delphi Tdci
B 9-FIAT Punto / Ulysse / euro3 jtd -BoschMS 6.3 73 - Ford EECY Transit Tdci
W 10- Mercedes 270 cdi 29F800 - Siemens Hyundai W 74- Siemens intemational diesel 29F400
B 11 - Mercedes benzina 28F200 - Delphi common rail W 75 - Mercedes 29F400 ME 2.7
W 12-Volvo V70 tubo 297400 / 297800 [l 44 - Kia common rail W 76 - Fiat/Lancia/Opel/Suzuki AW Mulijet
W 13- Siemens 29F200 / 29F400 M 45 Toyota common rail - Opel Cati M 77-BoschOpelME76.1-ME7.9
B 14 - AudiME7 29F400 / 29F800 B 45-BoschEuo3 MED 7.1.1 B 75 - Peugeot |AW BLP
W 15 Smart cdi W 47 -Vwlt-AudivEtd W 79-GM Chewrolet 28F010 - 29F400
W 16 - Bosch edc 29F400 / 29F800 #2 W 48-Siemens Ford Tdci I 80 Siemens Rover 2005
B 17-FIAT #AFaME 3.2 /ME 7 3H4 W 49- TEMIC Mercedes 400 cdi W 51 -Brw MS550 M3 28F200
W 18- Nissan Almera Tdi W 50-Opel sdi M 82-Bosch Bmw MES
B 19 - Mercedes DME M542 B 51-BoschOpelM1.55 B 53 BoschVolvo MES
B 20- Mercedes 29F400 ME 2.8 W 52-BoschOpelMET.55 M 54 - Siemens Mercedes SIM LSE 23F800
B 21 - Chiysler Voyager 29F400 B 53 - Siemens Sintec 70 - Sintec 30 ¥ 85-BoschEdc16+
B 22-Renault 1900 dti 29F400 B 54-Bmw525tds W 56 - AudiME7 2005
W 23-Siemens Hdi W 55-KiaBosch M4.1-M4.4 - M46 W 57 -law 4BY - 45V - 4TV
W 24-Siemens Renault 297200 / 29F400 [l 56 - Bosch Smart Eurad M 88 -Volvo 70 Tubo Bosch M4.X
W 25- Siemens Volvo T4 29F200 / 29F400 [l 57 - Opel Simtec56 M 83 Siemens Hyundai Euro4
B 26 - Siemens DME M543 W 58 - Siemens 2003 29F400 W 90- Siemens 5wS Peugeot/Ford/volvo MF
W 27-Siemens Rover W 59-Volva FH12 Lucas W 91 - Siemens 5wS Land Rover - SIDB03&
B 28-BoschME7 [&lfaEuro3 / Hyundai] [l 60-BoschEdc16 B 92- Siemens Bmw M5 45
W 29-Jeep Cherokee 2700 cdi W 61 -Boscholvo CR2 2003 M 93 - Delphi Ssangyong
£ ——n - | (2]
Selected family: I 40 - Siemens Daewoo (file CHK040.CFG) Download I

11 J%&: window Available CheckSum Fmilies.

|Opening connection ...
Connected.
No updates available.
Downloading Driver List...

i

12 Jsi: download CheckSum in progress.
Al (gle 3l salaiil Ll 03 il alaxd S 534S jalS g4y Jasd iyl 3 Checksum s edl sila S aslily g p
Al L 0l oy iy & e Sl Lo s g 1y shans) o i) 208 SIS B0 (55 ) G 5 23S SIS 35 e
Available CheckSum slasd 3 L G ¢ 1€ 2 )15 15 358 Hse 30 5( CXXXX) ) 1) 253 (5 ke o jlad
ol o olf\_'h DA led Hlase H plded GLb 5y anS QAT ) (Gleas 44 ) a0 (5 aml A e 4S Families

s el Ko b Se 1) ol e s3 S luA | Checksum o2 sila Led s 28 sl 54 4slss Alientech
o LS )y 2l b iy 4S8 5h e jalls ECM Upgrade )l s o s als e gl 3,88 CSQIS ) 3 glila 4Sa
Ol b caad e LI o O a0 ) 22 e 33a 00l 51 Available CheckSum Families s st «culgs 5o a0
AR e IR Gt 3 saliiu) (o) alalddy
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1 - Bosch edc plee

1 - Bosch edc 23F200

1-Opeltdi

2 - Bosch edc 29F400

3 - Alfa comman rail

4 - BMW common rail

5 - Citroen / Peugeot hdi

B -V 115 cv Bora

B -4\ 115 cv Passat

7 - BMw DME MS542

8 - Bosch Smart Euro2

9 - FI&T Punto / Ulysse ¢ euro3 jtd

10 - Mercedes 270 cdi 23F800

11 - Mercedes benzina 28F200

12 - Volvo W70 turbo 29F400 / 23F800
13- Siemens 29F200 / 29F400

14 - Audi ME7 29F400 £ 29F800

15 - Smart cdi

16 - Bosch edc 29F400 / 29F800 #2
17 - FIAT / Alfa ME 3.2 /ME 7 3H4
18 - Nissan Almera Tdi

19 - Mercedes DME M542

20 - Mercedes 29F400 ME 2.8

21 - Chrysler Yoyager 29F400

22 - Renault 1900 dti 29F400

23 - Siemens Hdi

24 - Siemens Renault 29F200 / 29F400
25 - Siemens Yolvo T4 25F200 / 23F400
26 - Siemens DME M543

27 - Siemens Rover

28 - Bosch MET [ Alfa Euro3 / Hyundai |
23 - Jeep Cherokee 2700 cdi

T MWW <1< W W W W

~

- Siemens Ford

-Ford TDCi

-BMw E46

-Bosch Smart Euro3

- Peugeot ME7 29F400 / 23F800
-Yolvo V70 common rail 2

-\ Polo tdi 2002

- Audi ME7 2001

- Audi MET7 2002

-BoschMS 6.1-6.2

- Siemens Daewoo

-BoschMS 6.3

- Siemens Hyundai

- Delphi common rail

- Kia common rail

- Tayota common rail - Opel Cdti
-Bosch Euro3 MED 7.1.1

-V Lt - Audi V8 tdi

- Siemens Ford Tdci

- TEMIC Mercedes 400 cdi
-Opel sdi

-Bosch Opel M1.5.5

-Bosch Opel ME1.5.5

- Siemens Sintec 70 - Sintec 90
- Bw 525 tds

-Kia Bosch M4.1 - M4.4 - M4.E
- Bosch Smart Eurod

- Opel Simtec56

- Siemens 2003 23F400
-Yolvo FH12 Lucas

-Bosch Edc1E

- Bosch Yolvo CR2 2003

62 - Bosch Smart Cdi Euro3
63 - Bosch Bmw ME7
64 - Bosch Porsche ME7.8
E5 - Siemens Ford Tdei 2004
6 - Bosch ME7.9 29F800
67 - law 48F/59F /54F Euro2-3-4
B8 - law 5NF Eurod
B3 - Bosch Ferari ME7
70 - Siemens Hpi
71 - Siemens Renault Eurod
72 - Ford Delphi Tdci
73 - Ford EECY Transit Tdci
74 - Siemens international diesel 29F400
75 - Mercedes 29F400 ME 2.7
76 - Fiat/Lancia/0pel/Suzuki l&W Multijet
77 - Bosch Opel ME7.6.1 - ME7.9
78 - Peugeot 14w ELP
79 - GM Chevrolet 28F010 - 29F400
80 - Siemens Rover 2005
81 - Bw MSS50 M3 28F200
82 - Bosch Bmw MES
83 - Bosch Volvo MES
84 - Siemens Mercedes SIM LSE 25F800
85 - Bosch Edc16+
96 - Audi ME7 2005
87 - law 4BV - 45V - 4TV
88 - Volvo V70 Turbo Bosch M4.X
89 - Siemens Hyundai Eurod
90 - Siemens 5WS Peugeot/Fordolvo MF
91 - Siemens 5wS Land Rover - SIDB034 t
92 - Siemens Bw MS 45
93 - Delphi Ssangyong
| (2]

Selected family:

I 40 - Siemens Daewoo (file CHK040.CFG)

Drowrlcad |

13 J%i: updated Available CheckSum Family window.

ol s e o aS Cual Jaa gl 4o e Koy e 2L sa8 25000 i CheckSum s o) sila a8 olKa
an 03l A S e ial Qb Su L it g 5 ) J aniSaa dlgid 3 ) sadi o pad K31 USB sala o8l
S ol 1, CheckSum

aaSlal sl ) lal Jil8 (i) 205 - 6

D80 A Sl ealiind b Lial W (il y s sl ealal Lad ¢y ) )3 Qb S il s 5o 5 Qb SO IR L )
oA il s sl 1) i (5 eadio Al jualie B o€ QAT |y o jaly G 100 2 g0 2l 53 ECM Titanium s
1S QA ) 3)) e 2l 58 (o« Lel ECM Titanium b S

2D Graphics representation  °
Hexadecimal representation

3D Graphics representation

Table representation

(Jlarmsd b Jlapmsd) 58 ) aalie ) indila 4S 280 (L | inie 15 28 (e o Jla) (avadie 4y (sam 9 (Sl 8 Gl

T J.\Ua.i.\).ﬁ o o):gih
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ECM TITANIUM

J;u\;u\h(&m‘)\)m\aww JJ;.A‘&S‘_AIA‘)J c(u.w\‘)‘u&l;‘)\u.q;‘_)&‘)d.ﬁ\éu.u_)éibd.&éu\.uus_ﬁ\)g@ﬂ\ 94

_M\cﬁ)w&d;&uﬁi{;édﬁ)oﬁﬁh ‘55_5:\5))\.&4.&33GJ\J}A:IJJﬁJ:\JA...\A\)S‘JﬁUJ

2 Edit EPROM (graph) - rail pressure target [1/1] 16x16 FC61E B[]
Flle Windows Instruments Manualchange Moves Selection Driver dipboard Trace Goto.,

-\§&2l4§|.\|‘m©|@fé19cannme ~| | EMu@ Rec@®

— Sel

I m ' 132830415

6 7 8 8 10

LLBEHE BREC 1 |
Zoom: 16 | _I 256 [E xl‘l_::j] ‘l Driver clipboard: “E_ é‘j ﬁf@, ‘h“ v '

~ Loaded EPROM data

Address Dec Hex Diff
Original |[4342_043bin [oFCa1a  [14000  [36BO i

[ Wiodifiedt) (2542 043 bin [oFceia [t [s80 om0

=
B < m
Modmcalm NO
 Cusor — [@ —‘
[~ ORI >> MOD
v Max vanl —-“

- Display

ogpit! 128
[~ 255

" 16 bit IEEE

(¢ 16 bit Motorola
I~ 32768

" 32 bit FP.

: So 0 g 20 ' 240 = F 2
“ ORI Goto... idnier | Max|18384 >
14 :JIEI D oo 4| o @ MUD OFC61E 3 J e « l::i'pbuar v Info driver
\

{Checksum: ALGO A

80 100 120 140 160 180 200

s Sl ealaind U D2 Sl 8 Bailai o jay 114 IS

DA 10 gal )0 3 g ge JSE 4y A g3 Uy |y La ALGES A0l 51 e cdupad oS 5 Sl S Giibal ol 3l ool U

K

2 2ga g 2D Sl B 50 oad saly iulad Jild S0 caaliia ) sl 3 3l saliiul () s

Jild 50 4lia 5 (region Checksum ¢ st 4ali y D) o IS o alai alai) () 0 Jlapd) Ko ému
sl e (Sl o Gl ayl)

i 438 5805 5 IS 5l s s el (i

Ot 348 gale) 5l saabiia BB (b 40 YL ) (il 331) (53 a0 &) pum 40 Lelld Lyl <15 JSS o
ujt.pq‘_ua\_,:255uo)\L;ch\qs\,swjm\qudg&qm\ﬁd%)ﬁﬁa&‘ﬁ,&@mjs

.(0*00 to O*FF 3 &

) asa s Driver ) saldiud ¢y s J@q\f@ S Al ) ealdial Sl

A oaliial Leal Qb il 5 6 0 Le sl o Jild ) 4S auiS e Sl i Gaadie s lad K
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File View Manualchange Trace
OB Ml | F@m 8| mai Hmsf H@mF @ =0 o
Iﬁ HE HE (ui mliTﬂ“E'l_ Activate & & ]O|Tman.:lﬁ | Updale:O|Hecmd:O‘

100 |58 (00 (81 f | ‘
‘ 1037372049

1@ 09 oA OB jOC |
15 40 00 04 00 00 00 BE 00 0O

Add

i
(Goluaddtess... [oooo00 | w \ a m\ 123 456 78 9101 128 sen|- End [--

Pt AR L Check Even Odd  >>| 16bitLH  >>| DWord SH Copy dafa o
Original 12942 049bin |BETE  [30D2 |2D49  [916FDID2 (OCCDBE1E B Copy incr. | Paste

Modified I |cci:  [soo2 043 [sieFDaD2 OCCOEETE @ Paste ORI |

| | A

ot Ba Giulai oy 115 JS

t ) G 4y laal Bl sla 438 Gl s ) 1 4n 8 90 2l e sl 0 b

e.0. Ma) JS sl el 4g 4 (Jsan ) ealiiul L 4dss S saalia (5) s 1506 (Sl : Tabular representation
(°_»¢ s RPM/Load, RPM/Pressure

3 3 sal S )l ealiin L 4dds (ile 1Sl £ 3D ke 1 3D Graphics representation

Flle View Manual change Calaulate turbo press Trace
AREER M Pamd||mnl umsf Hmw» sy Hansnm
CEER DEMm &) F | Eabed @ % @[ Tscan| ]| Update: O Record: @

d [ [is 5 Ppr s [ o [ [ [eo [55 [er [es s
6144 614 6144 6144 ‘6144 '6144 '6144 »6144 6144 6144 ‘5144 6144 6144

6144 6144 6144 6144 6144 6144 6144 6144 6144 6144 6144 6144 6144 6144 6144 6144
573¢ 5734 5734 5734 5734 5734 5734 5734 5734 5734 5734 5734 5734 5612 5390 5177
5480 5480 5480 5480 5480 5480 5473 5430 5406 5347 5307 5275 5243 5001 4809 4440
5250 5250 5250 5259 (5250 5250 (5243 |5225 5184 5124 (5064 4078 4833 4522 4280 3065
5079 5079 5079 5079 5079 5079 5079 5054 5006 4924 4803 4661 4403 4063 3887 3641
4046 4046 4946 4046 4046 4946
4660 4660 4660 4660 4660 4645
4504 4504 4504 4504 4488 4456
4338 4338 4338 4288 4206 4133
4254 4254 4238 4181 4092 4027
4180 4180 4180 4132 4052 3988
4152 4152 4152 4104 4040 3976
4100 4100 4100 4068 4004 3924
4100 4100 4100 4068 4004 3924
4100 4100 4100 4068 4004 3924

~ Loaded data

Check Even Odd 16 bit 32 bit
Original  [4342_043.bin BETB [9002 [2049  [916FDIDZ OCCOBETE
Modiied I Driver [8942_043DRT
Map 1of5  [Addr.F6A02 DDim. 16x16 K =4 [Checksum: ALGO 4

_Jﬁ\)d)\bd&u\@é}#&bﬁbﬂﬂBﬂ
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ECM TITANIUM

Gl i &) e d 8 0 s 488 4y s D)) S e Gl s 1) B G e saa (Sailas
4381 5 i WS e ol Alientech Slidy sl 0 3 4S Sosa 2 Ll 1) O il 55 e Led g2

(o 5 JLRPM [ < uRPM [ 35La) jialj 35 51 e U 3358 pa Jsba b 3 el 43353 jlsha 3304
Ayd)aﬁx_\u\bMMJ.\@s\Jtsd‘}d: JJMJJ4S

3 5 %55 ECM Titanium shal o iy 4y 48 i (Jpan (Sailad 5 4l S 555 pllss JS 5l
S SIS ool AT 4885 (0 K 5 4eSa (g9 (e 5 S QAT o2l AT Jiy o la 488 Gl

"~ Selected driver
AVAILABLE MAPS:

=-I% Ag42_048 - ALFA 147 1300 JTD 16V 140CV
=/l INJECTION
- JW EGRDuty cyde #1 [1]
[ EGR Duty cyde #2 [1]
W smoke limitation for lambda value #1 [1]
W smoke limitation for lambda value #2 [1]
[ smoke limitation for lambda value %3 [1]
W smoke limitation for lambda value #4 [1]
I 1stbase value map of start of energising [1]
[l 2nd base value map of start of energising [1]
[ 3th base value map of start of energising [1]
[ 4th base value map of start of energising [1]
[l sth base value map of start of energising [1]
W map of injection time [1]
[ rail pressure [1]
- IW rail pressure target [1]
=M TURBO
- W turbo pressure [5]
i I turbo pressure target #1 [1]
W turbo pressure target #3 [1]
i B turbo pressure target #2 [1]
=M LIMITER
i B torque request during acceleration [1]
i I driver's behaviour map as engine torque at conventional §
i W limitation value for the differential pressure of particulate @

{111}

1< m | (2]
Checksum family: [0 Open the selected map |

s edlai S sl b 408 G 08 L 17 IS

O DAk Juis 43 15 (leal U 2l 5 e L ol iy echunl aiie 4385 IS5 53 ) 2 3D Graphics Jilel
S G g dag A

J).SJ\)SDJ\&.\.»A\JJ}AJ}.\\JJL;).SJL:L}L@_\.\AJ\)JGAuJ\).\l_\ij_Iu\aAA]L;:A.\AJ}A;LEIA‘L\

5 JLERPM / < JLRPM [ aitle) J )5S jial )l 93 ) jsee 53 Na(Z )sas) (Ande (59 p akal g las )
(Y e 5 X sae) Gl (88 a0 4S (o e
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ECM TITANIUM

View Graphics Selection Modify Trace

DBEED M [ B0 @mE[ < @mEF < veision m[E < B[ < @ @

an time: I_Ll | Update: O]_

e[t 2o ety BERE T Acvad %O s

o

 Cursor
~ Position

PP =

Load |6 [

i

Dec [1250 Hex |04E2

|

~ Loaded data

_ Original
|4942_049 bin
Checksum

8 bit Even [s002
IEE‘IB 0dd IZD49
16 bit ’918FDQD2
32 bit 'UCCDBE1B

-~ Modified

i~ Driver
stz oisonT

Map 1ofi  [Addr. ESB7A  Dim. 16x16

K=4  Checksum: ALGO

sl eadind U (Sl £ 3D el o ey 118 IS

U 5 oot (i 3 K5 Auli 131 e K i 43 ol s S e 53 o 380 s S
(aiu Cjua\ J.a\ﬁ (e "Jﬁ" L\ "C\)}u" Jgan ‘)J)?.\.\s\_m ‘_;u‘)‘):\?‘&.'\ La ol uau.i ‘;S.AM u.m\‘)ﬂ\ Jlac UL‘IJ

2 View 30 m li for

View Graphics Selection Madify Trace

DREED Ve[ B9 mE[ | BEF - veion @[ H B[ < @@ @

" Cursor
|~ Position

Load 75 I‘IOO
RPM 600 '1300

’* Value

Dec 1169 Hex [0491 ‘

‘Qq' a2 mH4-+ f * ‘. l:. H’lmll—m:lival-% % }O ‘ Scanlime:lﬂ | Updale:@}_

- Loaded data
i~ Original

|4342_049 bin
Chec

8 bit Even 19002
BE1B 0dd ’2043
16 bit [s16FD3D2
32 bit OCCDBETE

\*‘ Modified —‘

(= Dli\'el‘ _———]
| siz vasoAT |

Mapiof 1 |Addr.ESB7A Dim. 16x16 K=4  [Checksum: ALGO

o33 2l s s3ns A IS5 119 IS
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ECM TITANIUM

Jlee) sl 22 00l 7 5 o 4S 18 sl adlar 5 (S Sl ealdind b aal W 50 1 <l s 29l 65 e ) 5
4 ECM Titanium s uiin 1 s yah 48 Gl S cdujie gl 4 b S5 L IS L a8 aBia S
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WARNING: this file have to decode, before the
used, with algorithm EDC16.

WARNING: THE FOLLOWING OPERATIONS ARE NOT
NECESSARY IF YOU ARE USING A BDM DEVICE

These are the operations you have to do:

1. read the original file and save it on hard disk
2. by utility menu of ECM2001 select EDC16 --
Decode > BIN

3. the decode file will be saved with l ' &
extension .BIN in the same directory of the y
original file. |
At the end of the work is necessary to recodify i o o ol o S gy |
the modified file after the saving with ECM2001 as |

follows:

1. by utility menu of ECM2001 select EDC16 --
Code > E16

2. the codify will be saved with extension .E16
in the same of the modified file.
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Available maps

4 EI GO078_620 - VW GOLF 2000 16V TFSI 200CV
4. Air Control

4 W Spark Advance

4 W Engine Torque

»

-l Requested engine load (1)

- Airflow mass through throttle valve (1)

--[@ Throttie valve - operating angle (1)

-l Throttle valve f(Accelerator pedal) (1)

-l Threshold of end limitation on throtte valve angle (1)
-l Reference of maximum throttle valve angle (1)

-l Spark advance during ignition of engine (1)
¥ Spark Advance base map (1) |

[@ Spark Advance base map #1 (1)

-l spark advance correction f(Torque) (1)
- Spark Advance correction fECT) (1)

-l Spark Advance correction FECT) 21 (1)
- Spark Advance correction fECT) #2 (1)
- Spark advance correction f(Torque) %1 (1)

¥ Torque request during take off condition - First Gear (1)
@ Torque request during take off condition - Second Gear (1)
@ Torque request during take off condition - Third Gear (1)
[ Torque request during take off condition - Forth Gear (1)
--[# Torque request during take off condition - Fifth Gear (1)
- Torque request during take off condition - Reverse Gear (1)
--[@ Optimal engine torque (1)

@ Limiter of Maximum torque (1) -
- Desired torque at wheel (1)

4 Turbo System

[ Slow incremental factor of turbo pressure (1)

[l Fast reduction factor of turbo pressure (1)

[l Correction of slow incremental factor of turbo pressure (1)
-]l Correction of turbo pressure f{IAT) (1)

-l Correction of impulsive turbo pressure f(IAT) (1)

-l Correction of steady turbo pressure f{IAT) (1)

W@ Limiter of impulsive turbo pressure (1)

@ Limiter of steady turbo pressure (1)

[l Limiter of Turbo pressure f{APS) (1)

[l _Linearization of impulsive turbo pressure (1)

-
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8 bit (unsigned ) 0 255 0 255
8 bit (signed ) -128 127 -128 127
16 bit (unsigned ) 0 65535 0 65535
16 bit (signed ) -32768 32767 -32768 32767
32 bit (unsigned ) 0 4x10° 0 4x10°
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(Graphics | Help
Scroll forward Right
Scroll back (fast) Shift+Left
Scroll forward (fast) Shift+Right
Scroll up Shift+Up
[ Shifts Down
Zoom H (enlarge) Ctrl+Left
Zoom H (reduce) Ctrl+Right
Zoom V (reduce) Ctrl+Down
Lock cursor Ctrl+S
[l ey -
Move ORI maps down Ctrl+F
Move MOD maps up Ctrl+T
Move MOD maps down Ctrl+G

SR (5 50115 g gasd
rund Ll (a0 o) Ll e yuilaa 5 ) slaa Sdee Juli (15 usai) Graphics s sie
s e 0dld et D2 Sl £ ailaia 5ol il ) (G i 4y) e ) s [pn] e 43 O e e
g e sald (et D2 Sl S adhic 534S e b (Gl Cian) sla 4y g (s sl [l ] sla 4SS a e
Sl S aihia ;048 e (o) (G G 49) e S ja ) (Shift+Left) oy +@iud] (am) Gie 43 il 3 o
el e 0dla Gllad 2D
2D Sl S aihia 5ol (b (Cal)) sl 4a w e S8 s ) o(Shift+RIght) [l + Cdad] (am) sl 4SS ja e
Db a0l ilad
igd e 023 Gllai 2D Sl R dibiia 534S e () YU Caen s (b 100 o(ShiftFUP) YL + Ciad] YU Gllay o
Asd e 03l Gilai 2D Sl K adhaia 348 b S ol 4 S ) (Shift + down): i ol e
(88 B 3) 30 e L )l (b ) 4S aay 5 dshaie B8 K ) 5 ) [Crl +Left] (X)) zoom H -
() ps) a1S) 2S e (a ) AS samy 2 (Sd) R aihia (53300 (1S ) :[Clrl +Right]zoom H «
M3 oo GLEI ) (i 4S gam 53 (Sl R dihia 53 5ee (S ) 3 ) y(CHrl + Up): (X2 Zoom V e
(S 5)
W3 o i) ) () 48 a0 Sl S dihia 53 5ae SR ) (Ctrl +Down): (X, x)Zoom V e
(e 50)
43S Shsl . 2D Sl S aikia o) sals adadi 50 L S i 51 (Ctrl + S): (Lock cursor) Jé &l «
A IS | il lea (Sl
4 oad (IR L el pa 5o AdE S siad LA 8 5 YU Can 45 O e 5) 1(CHrl + R): W 4585 ORI &S ja o
) Lal J8 ol sie
B ) gal 3 0 48 S oaiad LS (88 (s by Che 43 &S s ) (Ctrl + F): ol 4 ORI Gsla 4 JUas) o
il Lal Gl sie 4g 00 (5 )X L
GO L dE sl 50 2 48 (G 2 (i &) (335 YU e 49 &S a1 (Ctrl + T): Move MOD maps up »
Sl aﬁch\ \LJ}.&AA_}QJ.&
S sl a0 4l G saiay LA 81 GiA Gy G 40 &S s 6 3(Ctrl + G): ]IMove MOD maps down ¢
Ll ok Sl &) g 4y 2 5 I L




RESULT:

Select a range of data. If you already have one or more
created with the same size.

Shift + right Click on an ORI map Select the whole map.

Ctrl + right Click on an ORI map Select the similar map under the cursor.

Alt + right Click on a MOD map Select the whole map.

Left Click di the beginning of the ded break area and enable the choice of the encoding as
EDC1S: first marker
EDC16 and EDC17: first number
Delete a selection already existing.
Manual: breaks are separated from the map data, you need to the ad
EDC15: ber, break, break>
EDC16 and EDC17: number, break, <number, break>

PARAMETERS:
Eprom = (P1 * Value + P2) / (P3 * Value + P4)

LAAA\J::);.\.\']GJ.}}AA.}

358 alai) sy 0 s b 55 e 4S Cans) asbisd Ll ) i (5 5a 4 ¢(16 ppea) B8 o Sl oy K Laial ) 3 5
.Qu\ouisbud@@jj\ﬁgjﬁe\ﬁ)’aJUSJA}

b)) 023 Jls <2 EDC17 LEDC16 ¢« ECC BOSCH EDC15¢ 5 4 Gl Qi S 51 sl o sl s 52 R
; 5 5 (S QAT | ) ENCODING) 258 oo delii 1 la ECU o sl o302 Lialu yunla Jla

JoS ALl e pu a1 adag e s )

el la fialjly .l P4 5 P3 (P2 (P1 ik Jles dabdiaS sas (e il 1) (ki 2 Shee S Laial ) o pady cly (A5
A5 om0l a0 S )y RS 1 5 3 pan o3l i el b a5 30 4355 ¢ oIS a3
) ol a.il\;.'\g 4_\3)».\.\ Jl_\;l.m L\ Al|entech WJJ).J.\JJ L )a\; J\A 2 J.i.l.u J)A)S

4 Joas JSalu 4 oad sala Gilal dlae ) ol il 62 g ot Jald ) ot (sled sa 8 o)l (sla 4u el gl 5o 3 jlailind jlala
) 438 Jlasad Ba Gyl a4 glate lia 51 o jliel

Supported views

L g oad Jluidy sl (iled Driver Maker:
o (17 ssal) a2 SA S0 aiy,
. (18 ):\}.43) P OH.
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“Diver Graphics Help

T DRIVER data
Addess  Dee Hex  Difference
o G 0 e S0
= | Co p— =
]
o e HMotorols
© B hit Tles-
1661t
3260t Floatmg Pomt
Data abgament: o &
17, Info diiver 7/ Use last map
Zoom H:
2% %1
Zo0m v:
HOD Selection
fron swze.
*© I
Clear selection

Diver Graphics Help

EPROM dota DRIVER data
ficcs:n | FleMame |F\ECH_Titanmm \Datatase\DRT\A342_951.DRT
woo N N (N (NN DN 00 :  Checksem | 56-VWTURDOFSINEDS.D
4 A312_351.0RT - | e e 40 500 800 1400 2.0 3000 0.0 0.0 £0.00 .00 .00 .
L — 500 1A 7 w2 BB 22 eessw S 10998 tsase  EeND EOASI
Reguesied engne I 0,945 R 2
i e e e () ‘ oy ma wer s we G @S s s
Thvotta vaive -aparativ angle (0 = | o0 DI 150M 940 0S4 4524 524 B2 094 1485 7S | RO
|- Trvore vaive fihccsierator pedal (1) 100 0215 14625 B384 31,07 w5047 65999 s&72 0803 iseae |
reshold of end kmitation on throttie valve angle (1) 29 9,703 14,108 18,539 31,88 4,685 6585 86,296 08,14 1098 ISABN0
# Engine Torque — |52 3,305 13,687 807 n172 44,109 65320 86,015 07,57 1031
Torque recuest durng take off conditon - Frst Gear (2) || g 2 g0 et
o 12000 8,903 317 744 04 S8 N5 sl 105,280 10882 BAs
- Torque recuest dung take off conditon - Sacond Gear ( 4 o
Toraue reusst durng toke off conditon - Thrd Gear (1) {2920 4,625 1284 1703 2672 2351 63,3% 83,835 Wik amgE s0En IR
|- Torque recuest durng take off conditon - Forth Gear (1) ||3090 5,531 12,65 16,805 2,25 41,765 62,531 82,5M wares s esel | RIS
Torque request durng take off conditon - Fifth Gear (1) || 3520 8508 12,588 16,687 B2 1,203 61453 81,257 W16 122952 w0 EIE |
|+ Torque recuest dumg take off conditon - Reverse Gea | |3000 3,531 12,%2 5,554 2,664 0,711 60,539 80,17 00,335 12,757 s wesr | ERmE|
":‘;“O‘:W!::";gi & 4520 3,508 1292 16,453 239 w2 9,142 A NS W00 MIEH RIS BUE
1 & &) I A 3 3 )
Eralrkemear sy so00 ey mm mm men W Sam  me  WAD 08I ISR RS SRS
|y s sam o wes  mam  smey  mas  mok mg wnsss mow. |
I Lmiter of Lambda A (2) 6000 8,062 15,750 2,2 8,709 58,101 77,906 »om 121,804 RCRL R % U
[~ Lmter of Lambca 8 (1) 8520 782 15,422 8% 8,25 57,539 7,531 09,527 122,855 man SEEE |
Reguested Lowbda (1)
1~ Impection base map (1)
L | imitme of i amhein & 21 (1) =
‘ " '
o
Category i Control Mew || Rows 16 @& Address 1CCS6R Reverse | ad | Save
Description  ( select ) Data Type 16 bit Signed Dec digits {1 {7Mn | Update
Address  1CC9AD map1/1  Encoding EDC1S Féewla. | Vulue = Eproen | P1 Suuion D12 (=
Datatype [1660¢ Soned Decdigts 3@ P1 400 P2 600000 Unitof me RPM =
" = E——1} | Similar to ...
Férmula Value = Eprom / P1 ~ Unit of mez % Al Colemns 12 3] Address 100958 Reverse E 77'
P1 4266700 P2 Minimum 0,000 DataType 16 bit Signed Decdits |2 74| Copyfrom...
P3 P4 Maximum 1535977 Formula Value = Eprom / P1 Roundig 1 Split
Increment 0,001 PL 6553600 |P2 100,0000  Unitof me: b The Bat

(18)_x3=i: Map window.

syl ds Sl b (sad 7 3al 5 laal) sl 5 I8 b sla L (s ) U aaa e Sl Ladi 4y sany 2 Sl Ko jay
5 oiste Sl 4yl saliind Ly S QA 488 8 gl )y G yo o jladia b 5 Gl dadia 50 (B3 gee b B G ) g

L Ll G 93,8 QA ) ) 00 =Sl Qi (b ) 40 da 50 e (sl 48 () 53 e il o oy )3 e Cul il el
S 3y Bk s Ji ) el

Alalidly 5 a8 (ilad 4 058 b a5 ol dlida Gulal )y sl 50 0 L A8 Casd 30 e el L 4 4583 5y

8 s sl il )y )55 o0 (19 Dsmal) S8l s Jily 00 S Jlad by 2i€ o2l | ) 483 58 as ye (518 ) sma 5 palia

2Semliel; (P25P1) W sse s( 4P s P3 (P2 (P1) s2é s
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Selected map
Category | Air Control <[ mew || Rows [16 %  Address (icC968 | [IReverse  [_add | [ save |
Description | ( select ) -|| pataType |[16bit | signed[”] Decdigits 0 g‘@
Address | map2/2  Encoding £0C15 ~|| Formula |Value = Eprom / P1 v| Roundieg (1~
B - T ms  eeee e = g

w71 Ukl || Comms [ e R e ]

P1 4266700 P2 | Minimum 0,000 || DataType [16bit | Signed! | Decdigits 2 gj

P3 |pa| | Maximum (1535977 | | Formula Value = Eprom / P1 - Rounding 1 E]

Increment 0,001 P1 6553600 P2 100,0000 | Unitof mei%The - |

19 <l Editor panel.

4

A342_951.DRT
4 Air Control
- Requested engine load (1)

- Airflow mass through throttle valve (1)

- Throttle valve - operating angle (1)

- Throttle valve f{Accelerator pedal) (1)

- Threshold of end limitation on throttle valve angle (1)

4 Engme Torque

- Torque request during take off condition - First Gear (1)

- Torque request during take off condition - Second Gear (1)

- Torque request during take off condition - Third Gear (1)

- Torque request during take off condition - Forth Gear (1)

- Torque request during take off condition - Fifth Gear (1)

- Torque request during take off condition - Reverse Gear (1)

timal engine torque (1) ‘

- Limiter of Maximum torque (1)
- Desired torque at wheel (1)

FE In}ec‘bon System

Lmher of Lambda A (1)

- Limiter of Lambda B (1)
- Requested Lambda (1)
- Injection base map (1)
- Limiter of Lambda A #1 (1)
- Limiter of Lambda B #1 (1)
imiter of Lambda A #2 (1) ‘
- Limiter of Lambda B #2 (1)
- Requested Lambda #1 (1)
--Requested Lambda #2 (1)
Turbo System
w incremental factor of turbo pressure (1)
I?;Lt reduction factor of turbo pressure (1) ‘
- Correction of slow incremental factor of turbo pressure (1)
- Correction of turbo pressure f{IAT) (1)
- Correction of impulsive turbo pressure f{IAT) (1)
rrection of steady turbo pressure f(IAT) (1)
imiter of impulsive turbo pressure (1) ‘
- Limiter of steady turbo pressure (1)

FR




(e 5) Ao yay 9 Sl K (53m 2 0 say (s ()

(14 ).1}..44).\4.\5\_11;_\4\ \JU&‘L“:‘S‘)}.%\)J‘L“)GAJJ’
Ctrl + W].] 1268 odlinl (S 5 IS 5l e

ENTERING NEW MAP NAMES

_JJS.\\;,}\.\.}J;Jﬁ\JJJ:}JJ\JQu@id\ﬁ@‘)\éutﬁu(:UQ\}SLsAcDriverMakerLj
LS oalaii) s 48 SO Alal o jay ) e e 2L 5o (93 S 3 )l (6l g

Map L 2D Graphic eoai ) aas 4dsi SO o S b gl e
(14){};44)3&5&_\\;.\4\\)MMJ}JS}LJSMSDM\J&)J‘)MJJ'
(Ctrl + N) 1258 oaldisl € 5 0S5l e

A SUSINEW) a4 R 555 ol 53 5 can Sl (555 o e S Sl pg iy K1 e

Create a new map code window :21 sl
&l S0 el () (21 Dpseal) B Adss S Al ey (3l b D) am
A.uS&_I\A.u\ \)J:\A;MBJ(:UwJJ@}iSMJJO
_JQSJJ\}\JJEJ‘)}.A?UcL\\A:\@}SMJJO
S SIS, oS alaal 55 e oo Jlad ) e

Group 1: Group 2:
Standard structure Driver Advanced structure Driver

INJECTION Air Control 22 gl
SPARK ADVANCE Engine Torque
TURBO Injection System
LIMITERS Rail

- Turbo System

- Limiters

- Spark Advance

- Volumetric System

- Breaks




gu)ﬁ\)J@Wd\ﬁo.\ﬂod}jé\ (au (22 ).:}m.:) AJ\J&)}.}\JJQ&\JJ&M@& MLS\)-’ A};}AGLQ duma
A5 2a) A eala 4= g5 Driver Maker L 4S aaa

e sl 0 S 50 aS L 488 ) adul i ) S 3L ECM Titanium b 1 Driver Maker sau Sy 45 o8a
qjyuéjdum;;\aj)gﬁc\smawo&a\wq‘dg}iwjgd\U}mw;_'\_.:\‘A___\AS&})ZJJ\AJ};}Alientech
(23 psad) 28 il ) Hhas

{8 Sceita gruppo di categorie mappe -i = )('
GRUPPO 1 GRUPPO 2
INJECTION Arr Control
SPARK-ADVANCE Engine Torque
TURBO Injaction System
LIMITERS Rail
Turbo System
Limiters
Spark Advance
Volumetric System
Breaks
Deactivations
[ seezone | | seezons |
\

i€ A )y 488 gla 4iid ) o9 K 5123 L gaal

Editor
Selected map
Cubcdery (A Contre b | nows R Adkes [ Cnevese (At | (e
Description | ( select ) -|| patatype [16bt | Suned| | Decdigits [0 B (Lroaty| [Lupdete ]
Address  1CCOA0  map2/2 m.f...:mcl's ~|| Férmula |Value = Eprom / P1 “[m—, 1=l
DataType |16bit | Signed B g\ PLE00 |P2(6000,00 | unitof me: REFI - .

Férmula \Vaiue Eprom /P1 v‘ Unitof me: %o fir | ~|| Columns (12 ”85 Address [1CC988 | | |Reverse
. P1 4266700 |P2| MT DataType 1sbit  -| Sned| | Decdigts 2 B Copy from...
3 P4 ‘Maxmulm 1535977 \ Férmula [ Value = Eprom / P1 - Rounding |1 - [ spt |
Increment 0,001 | P1/6553600 |P2|100,0000 | Unit of me: % The - | Exit

i) s iy 124 i

a6 438 81 L ea)la oo o ga e a5 5 e 438 G i (sl el s e 40 (24 nseal) S8l s Ji
_MSJJ\}\)L&J‘M\)ELSA ‘.A,_\J)Sﬁ\.;b\)ﬁ\)dd\).}\)

Map s> b 2D Graphid s sy oals 53 S8l s il 5o S Jled )
(14 nsat) 23S AT ) (show editor) s 258 QS (driver)ssy «sia o e
(CrI+E) 1258 saliiul (S 5i 1S 5l e

) i be Editor Jdi ) 2 ge oad alami) 488 Sl ja g Jaad sla il )l
(23 _ngad) oad QAT 458 43 b5 je 035 1 Category ©
LS ala) ()l 4885 U SO 5 (21 pseal) o Al 0 ety S 03 Db sl INEW e
034 i) 4881 LU :Description ©




Db e g s ph A8 () )3 4S Jlawal Ra ol (Address e

0% .2l lea L agbiie aiss JS )aat U alia 3 el o2 oala (LGS A8 aBlata 0 oaliinl) Jla o 4ilie 4385 6 el :map Number ¢
Al len L ol Ailiie 458 50 ) agliia A58 (e 52 0280 (LS 22 A5E 24y gac

osee 03l JlAll SO b (s B (16 pseal) 2l s ECU ) (A 4S S jidie oala Hlialu & 53 o olali) :Encodinge
il Jadi ya

A8 02y b dasi ja (s22e e 8 :Data Type ©

A8 03 b Jasi e (s23e i b 45 Signed (b Jwel ) :Signed ¢

A (oa 0l (ilad 458 s2la 8 (gl aS jliie] akil ) oy lic) o35 2laad :Dec digits

s oo Jlae | 488 sl 20l (5) s a5 58 :Formula ¢

A 0213 43 Ja 33 3a 58 o))l a5 :Unit of meas ¢

(16 s 485 (sl oola by Jaasi Blaie J5e 8 el )b e P1, P2, P3 and P4 «

ECM L ead il =3al 35k 51 )5 (oo |y 4dii sla 0213 4S (025 i o lA) J e 8 L) Jlaie Jilas :Minimum »
2l a3 Titanium

ECM U oad aialu #3bal 81k ) o)) 58 (oo 1) 4580 (o 2ala 4S (025 Jhai oadi QA J ga 8 L) lada jiShaa :Maximum e
2l a3 Titanium

L oadh il =3l S 3 ke ) 4B gla 00l (51 55 (e 4S Canal (AT Jge 8 b ol Jiai) Gl 81 laie Jilas tIncrement e
Ass Je) ECM Titanium

AR e JiSES ) 4 sl cany dlaxi :ROWS @

Sl e g 5 b (535a g ya jsae O 534S Jlasdl K Lol :Address ¢

(BAsee e SIS sl 2ala ) b <l giud alabia (g 0 e sSaa @

(Sasee )y sl sola by dasi e 5220 i :Data Type ©

Sgee ) saa sl 0ala b dasi e s23e S d 4 Signed osbie Jwel ) n :Signed ¢

S e 03l el (53 5ee jsme 03l gl Jlie] adaly ) ey 4S (5 el s 6B 23 :Dec digitse

Asd oo Jles ) (350 sna la 00l 5l il J 548 :Formula ¢

Sl oad (hart ead QAT J s 8 40 (s 5ae ) sna sl 0210 (3 S He3 (g Rounding .

(Sasee jgna sla sl b Joadi ahaie Jse i gl b 52 P1, P2 e

S3sas ygna sb oala 4 o gy e 5K 6 51l aal 5 Uit of meas

AR e JSAT ) 488 48 () siu a3 :Columns ¢

Db e g s h S8 an ye ) gaa ) 534S Jlasd) B ol 1 Address e

LB sae S sl eala by &l s Alile 61 iReverse ¢

8 saa sla 0ala b asi e s22e w8 :Data Type *

88 saa sl 02l b Jasi e s23e G b 43 Signed (e Jwe! ) :Signed e

_-5_9‘54 = 2312 ui.:Lu Lf“‘ P ‘}\ ) eala DY) 6\)945 JUJL\ PR j\ J:L.\Lg‘)ur_\ sl (‘é‘) Ala=d tDec d|g|ts .

s oa Jlae) 8 saa sl 0ala 51 it Jsa % :Formula e

(ol ok i oadi AT Jge 8 L ¢ B8 ) sae sla 20la (3 S 50 )0 1 Rounding ¢

s e sla pala b Jiag dhia Jge @ il by 30 P1, P2 e

(8 ) sna sla oala b i @L-“ Jse )3-“‘)1-,_‘ 2P1,P2 .8 e sla sdla 4 Lo L5).-.‘§ o )lail aal 5 :Unit of meas -

(SHS sl )0 Gl Ay ead AT A (3 S 4dlal ) i Add e

J}m =) 0ald L)u..gl.‘u ‘;U.\S BL dLA)ﬁA\J\:i )\ saldtul Lv . ol u\;:u\ 408 ‘)u:u' LS‘)? Mod|fy .

S 8L Jlad gl 50 438 a1 s05 AT 458 :Erase o

D% 3 48 Cad 4 4l 458 GG () sie 4y (s 50 Sl K dilaie 53 00l LA 458 Sy 0 S 4ilal 5) s :Similar to...
Sl 3 5a5a (58S

S sl 0 a3 4d8 G ) e sla e 8 Sl s 028 (oS ) :Copy from... e

rJie) il ead S e S ) 4S b QAT ) () Ae sane 43 2D Sl 8 anali o oad aidle QLA G Juas ) : Split ¢
()5 GE) S s alaald oSG ) JSie (M) sie A 10 ) o S 4a 1 s2 5350 () andll ¢ lae 10 D) b S il a8

.Sl 352 o ECM Titanium sl 2 S Gl 3 Driver Maker L k& ccustom Driver s 3 S s 33 ) » :Save »

ECM 4l pakdls jn yals Jis 2 4S cDriver Maker b ead =3bal gl 50 488 cund Sl H95 4 ¢)» :Update °
il s23 s I L Titanium
ECM Titanium 4t » 4 <38 55 5 Driver Maker oS3 5l s z i ) :Exit




Search window

duu&;@uﬂqu&gwd&_«\uagqsmmmud);;;u;d\ﬁ;ﬁuj\}\dﬁdﬁm Driverl\/lakero,ﬁ),:\

A lay 823 k4 1 EDC15, EDC16, EDCL7) Lsise JS (sl sl ) uali 4ied 43 3laia

=

Py

{8 search
Search : Search Result

) Numeric values Address Description
[ values in a range
from: to: f——'l

| ©) Text String
() Hex String

| i |
(7) AscH Blisdcs mn 8 (B
["|View the reversed Data

(") Selected Block
@ ORI
MOD |
T
() BOSCH EDC15-EDC 16 maps
Type Sizes
[V]curves min |S =]
Tables max |32 =
Data t
@ebit | [+ OmEE
©) 16 bit @ Motorola
() 32bit SRR
() float

Alignment: 0 &

‘ o .\ Total
Center the address
Aays on foregund

saiun 0 a1y 125 gl

u_,gua)\auﬁ;ﬁ}ﬁd\ﬁgﬂ\}J#}@pjgugﬁq%&u&gj@)bd};&gaﬁc uSAQA\AJL.SéL;
2 (MOD) 2 3bal & sm 43 by (ORI shal O sie 4 00 5 )18 )L Qb 4 slaia 4S )

A1 s s tem JUS )2 b duaa 53038 3 )y (sa3e Jlake () st ISl ¢l cal 528 Jad b :Numerric values e
vt ) DNS03 2 5m ga ol Jilaa G salies 5 30 e Jlad i da G (Gl 0 S J28 L :Values in a range ¢
.3}5‘5‘51%-"‘ ..... REREUS
Caga a6 S) et (gl e 938 3l Ol AS s eund sk Jlad ) o b S ¢ Qi ol 0 S Jla8 L Text Stringe
Aol asag (d)\ﬁﬁeﬁc K




u..é) _53) FrSVEN d‘)ﬁ \J JLA.\M.\\‘;\A dL’s 21 Ca) uS\.c.A 48 u,.tl; s.)jﬂa:}.o Jl.xﬂ BB .\.ﬂu JJLS c?.u‘ g)"‘ ud‘)s J\.xj L: ‘Hex String .
Al (4_]@\;; lad SO L la ) S

Jilas ) g g8 Ll ade o5 IR adali gl 4ili 5 Cag ga cig ) (Sean 5B 55 4aa 5) sadeas g1 2 ASCII Blocks e
Caal o2l _)A)S\M aJJU Cra u] B P G.!L&s JJLB u‘ u"\‘),\ o5 822 d.u)i.t..o s 23y View Md)g . MIN JALS;JA Gl alaxs

b ol Jild 50 % ga® ol ) SIS L (amy 93 Sl S Caand 50 N84S Jil ) el S s saiea 51 Selected Block e
S sad AT sa Cy““‘

.32 J8Ia B 8 dila Hleelidl (am 3) & 55 dshaa 5 (6x2) inie gl 53l s saiua 6 - BOSCH EDC15-EDC16 mapse
s o pladl odsana (sl gaiia 53 jalie 5 220 (sledi ) O Lull L 4S a3e e jh QAS ) i Data format

s Ol e e G glsie 4 (MOD) z3bal L (ORI) (el Jié il 6l :Search in ¢

. 2D Graphic Arya b ,n G 3 4ai » (il ) :Center the address «

Al Gl 0 Aduad sl o ey (1 455 1 :Always on foreground ¢

i e (IS L A )t >>

) ek QAT 84S s ylal )b 4 as s L« gatua & 558 ) iStart e

Aadl da 5o saiua 52l 6l 0 :Stop e

salua oyl Cfl ) EXIL ¢

A e 031 Jlled Clasia 68 5 oal o i Aail A Gl patiua il Cud s 5la S :Search Result »

Section 4 —How to develop a new Driver

B ol 32 Sl K8 - 4 iy
sala aLﬁ_\b VL B el Seawn 3 e 1) i G &l o 3Y 135l Driver Maker U.SM L) el 5 Soalal 6l

s ) Driver Maker 310 o) ) ) n 518 a5 5315 53 o)) Gadia 3 (SS9 s 5 2 5 & L ECM Titanium U
-2 il el

_A:\ASJTgE(YL}&?\%QM)JL‘:‘d))'

.S Al | Custom Drivers <l ssie sa e
(ALT+D) 1258 oliin € 55 3K ) o

(26 nsai)a S aala b 15 ) ek o800 aslel e Alientech official Driver <o b el é )

ECM Titanium .

@ De you want to edit the current driver?

s J[ N |[ Awua |

oS o) s oS A58 G 2l sae U 126 g

D3 g aln (No il Las s ja aals 4xlal Alientech official Driver 4 1) was sla 488 o) 6 o« (Yes «latil b

S ol ) Drivertjjtiajﬁdﬂmbuigwd.\gd&ﬁ




{8} Sceita gruppo di categorie mappe @W
GRUPPO 1 GRUPPO 2
INJECTION Air Control
SPARK-ADVANCE Engine Torque
TURBO Injection System
LIMITERS Rail
| Turbo System
Limiters
Spark Advance
Volumetric System
Breaks
Deactivations

S QAT ) 4l g 5 3o K Sy 127 s

sl | Alientech official Driver <o 4 aas sl 4@ o S ailal e ) ladi 48 aBKliggS 203l 4031 4a i Lkl
(il Sy 05l 50 ad ol ) ) e i ) Lasi e Checksum 48 G o 5Y aS a

8253 sk 4y ECU Lo s g 3bal 8 ()3 S (3l o lisd (51 oaliiad 350 Sl SIS o A 1) dan g0l 33 S5 ool 4iy R 48 K
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Adding a single map
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Picture 29: 2D Graphic Area.
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Selected map

Category | Air Control [ mew || Rows 16 @&  Address |iccoss Reverse
Description | ( select ) 5 Data Type 16 bit Signed Dec digits 0 =

Address  1CC9A0 map2/2  Encoding EDC1S Formula  |Value = Eprom / P1 ~| Rounding. |1
DataType |16 bit signed Decdigits 3 2 P1{$00 P26000,00 || Unit of mei RPH,

- Férmula Value = Eprom / P1 Unit of mez %0 Air - Columns 12 3 Address  10C988 Reverse
P1/42,66700 | P2 Minimum 0,000 DataType |16bit - | Signed Decdigits 2
P3 P4 Maximum 1535977 Formula Value = Eprom / P1 - Rounding 1

Increment 0,001 P1/6553600 | P2|100,0000 | Unit of me{ % Thir

Picture 30: Editor panel.
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ADDING A MAP WITH SIMILAR MAPS
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Picture 31: 2D Graphic Area.
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Selected map

Air Control v E Rows 16 % Address 1CC968 Reverse Add E
Tt -|| pataType [16bit ~| signed Decdigits 0 3 | update |
'

1CC9A0 map 2/2 Encoding| £DC15 Formula Value = Eprom / P1 - Rounding 1

16bit  ~| Signed Decdigits 3 (& PLiges P2 600,00 | Uit of me: RPH -
Value = Eprom / P1 - Unit of mez %0 Air v Columns 12 8 Address 10988 Reverse Fenilar to...

P1/42,66700 P2 Minimum 0,000 Data Type 16 bit ~| Signed Dec digits 2 8 m

P3 P4 | Maximum i535,9ﬂ Formula Value = Eprom / P1 - | Rounding 1 Split

. Increment 0,001 P1/6553600 P2 100,0000 | Unit of me: % Tijr v -

Picture 32: Editor panel.
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Adding a similar map to a map previously entered
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Picture 33: 2D Graphic Area.
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Selected map
Category | Air Control [ mew || Rows 16 @& Address |1CC968 Reverse [ adda | [ save |
Description  ( select ) DataType |16 bit Signed Decdigits 0 3 Modify Update
Address 1CCoA0 map 2/2 Encoding FDC15 Férmula Value = Eprom / P1 Rounding 1 [\E‘
. DataType |16 bit Signed Decdigits |3 & P10 P2(6000,00 | Unit of me; RPH|

Formula Value = Eprom / P1 Unit of mez ¥0 Air Columns 12 3 Address 1CC988 Reverse Smne 10

P142,66700 | P2 Minimum 0,000 Data Type 16 bit Signed Decdigits 2 3 m

P3 P4 Maximum 1535977 Férmula  |value = Eprom / P1 Rounding 1 split |

Increment 0,001 P1/655,3600 | P2(100,0000 | Unit of me: % Thr Exit

Picture 34: Editor panel.



Section 5 — How to associate a Checksum family

Checksum bl )l o s - 5 Gidy

ECM L oad #3lal (L (S5 2l () 0 4S sits Checksum a1 5l ) 4l s sisAlientech official Drivers
0% edbia gl 208 (on padiiie e Sodan s 5 308 (e sawli Checksum z3kal Jsa 8 L2 5d (o« saliiu) Titanium
ol 98 5 s 35y peal

Available maps

a ] G078_620 - VW GOLF 2000 16V TFSI 200CV
4 [l Air Control
[l Requested engine load (1)
W Airflow mass through throttie valve (1)
--[M Throttle valve - operating angle (1)
- Throttle valve f(Accelerator pedal) (1)
~JM Threshold of end limitation on throttle valve angle (1)
W Reference of maximum throttle valve angle (1)
4l spark Advance
-JM Spark advance during ignition of engine (1)
~{¥Spark Advance base map (1) |
M Spark Advance base map #1 (1)
[ spark advance correction f(Torque) (1)
M Spark Advance correction flECT) (1)
-l Spark Advance correction f(ECT) #1 (1)
-JM Spark Advance correction f(ECT) #2 (1)
—JM Spark advance correction f{Torque) #1 (1)
4l Engine Torque
-] Torque request during take off condition - First Gear (1)
--[M Torque request during take off condition - Second Gear (1)
M Torque request during take off condition - Third Gear (1)
¥ Torque request during take off condition - Forth Gear (1)
- Torque request during take off condition - Fifth Gear (1)
- Torque request during take off condition - Reverse Gear (1)

-8 Optimal engine torque (1)
~Jl Desired torque at wheel (1)
4 [ Turbo System
M Slow incremental factor of turbo pressure (1)
M Fast reduction factor of turbo pressure (1)
- Correction of slow incremental factor of turbo pressure (1)
- Correction of turbo pressure fIAT) (1)
'''' W Correction of impulsive turbo pressure f(IAT) (1)
- Correction of steady turbo pressure f(IAT) (1)
¥ Limiter of impulsive turbo pressure (1)
'''' [ Limiter of steady turbo pressure (1)
- Limiter of Turbo pressure f(APS) (1)

>

[ _Linearization of impulsive turbo pressure (1) it
Checksum: G981 (%10

Picture 35: Available maps panel.
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File Name USER |
I checksum | 0 - CHECKSUM ALGORHYTHM NOT AVAILABLE | ~ |

Picture 36: DRIVER data panel.

‘il 528 (5 & )4 ECM Titanium b 48 <l Driver < s s sls (36 _us<i) The DRIVER data panel

sl asi ye Driver sis e 5 b Joli (File Name ¢
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Section 6 — How to save a custom Driver

custom Driver e nadssai- 6 (i

3 3sa s 4n K 53 (ECM Titanium 2202 5804 o custom Diver sl sl

_(37):\};4:3)_\:\35‘\._\\533\\)a)g';b&)ﬁ\)Aé}_'mJga
(38}M)mﬁﬁeﬁdﬁd&}‘)c)}ué\&hjé'

[Driver | Graphics Help

Save

New

Current

Map list Ctrl+W
Show editor Ctrl+E
New map code Ctrl+N
Previous similar map PgUp
Next similar map PgDn

Picture 37: Driver menu.



Selected map [

S )| e B e B e (] | )

Description ( select ) -|| patatype [16bt  ~| Signed| Decdigits 0 (3 oo

Address  3CCOA0 map1/1  Encoding[epcis < | Formula  [Value = Eprom / P12 - Rounding 1 v‘:_f‘El

DataType 16br -] Signed| Decdgns  [Biof | P10 P2(800000 | Unitof meiRPHIT -| —

Formula m\ Unitof mes MAF | - || Columns ‘F Address m | [IReverse ‘22
- p1[azs6700 | P2 | Mini 0,000 DataType |16bit  -| Signed| | Decdigits 2 & O

P P4l 15358777 | Férmula  [vale=Eprom/P1 - 1 - |
Increment 0001 P1 6553600 | P2[100,0000  Unitof me:i% Th | - Bt

Picture 38: Editor panel.

| Identification data
Manufacturer  [( select)
Model [(select)
Description

Record ‘
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Section 7 — How to load an original stock file with a User Driver

ECM Titanium L)) a5 ) edliial Jadd ¢ g j2 80 ) edliiad Uy )8 5ol 0 by el eal (W So s )18 )b sl
A_Lul\ B9y p=a

1l oY IS sl 5n L dadise J S5 IR L s
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2 S o 3 Driver Maker o34 L1 sl a

8 Registrazione Driver in DataBase

Identification data
Manufacturer ( select)
Model [(setect)
Descripton

Picture 40: Save Driver in the Database window.
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BROCHURE SUMMARY

OPERATING PRINCIPLE -
BOSCH ME7.4.4/M7.4.4 AND EOBD

The aim of this document is to define the composition and operation of the BOSCH
ME7.4.4 and M.7.4.4 petrol engine management systems.

These devices consist of a digital ECU which analyses information from the various
sensors and then operates the injectors and ignition coils at the right moment. It is also
responsible for operating the petrol vapour recycling electrovalve, the gas throttle or idle
regulation motor and an air injection to the exhaust pump.

The following subjects will be dealt with in this document:

General details and presentation of the systems.

Description and operation of the components.

Wiring diagrams.

Diagnostics.

EOBD is dealt with at the end of the document.
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Chapter 1

FOREWORD

The ME7.4.4 and M7.4.4 ignition-injection ECUs have been developed to control the
following functions:

e engine torque,

e sequential multipoint injection,

¢ twin static ignition,

e cruise control (optional),

e L4 (EOBD)*/K'/ifL5 depollution standards,
e engine cooling,

¢ dialogue with the other ECUs on the CAN multiplexed network (automatic gearbox,
ESP, BSI etc for ME7.4.4)(automatic gearbox only for M7.4.4 ).

They both have 3 modular connectors with a total of 112 channels.
They are fitted to the following engines:

e Bosch ME7.4.4: TUS5JP4,

e Bosch M7.4.4: TU1JP and TU5JP.

They belong to the new ECUs which can communicate with the vehicle's other ECUs
(automatic gearbox, BSI, ESP, etc) using a standard protocol called the CAN (Controller
Area Network).

The dialogue with these various ECUs depends on the vehicle type and its equipment
level.

The Bosch ME7.4.4 and M7.4.4 ECUs comply with the new standard which came into
force on 1% January 2000 regarding the on-board diagnosis of pollutant emissions.

This standard is called EOBD (European On Board Diagnosis).
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K" depollution:

the downstream oxygen sensor is discontinued,

the upstream oxygen sensor is lead resistant,

the catalytic converter is not impregnated,

the EOBD standard does not apply to this depollution level.

ifL5 depollution:
The engine is fitted with an air pump to comply with the L5 depollution standard.
(L5 applicable from 1% January 2005).

By using the information from the various sensors, they perform the following functions:

Calculation of the injection time, phasing and control of the injectors as a
function of the following parameters:

e driver's wishes (pedal position sensor for ME7.4.4 and throttle potentiometer for
M7.4.4, cruise control, electronic stability program),

o thermal state of the engine (coolant temperature sensor),

e mass of air absorbed (inlet air temperature sensor, inlet air pressure sensor and
engine speed sensor),

e engine operating conditions: starting, idling, stabilised engine speed, transitory
engine speeds, injection cut-off and power take-up speed (motorised throttle for
ME7.4.4 and stepper motor for M7.4.4, engine speed sensor, speed information),

e richness regulation (oxygen sensors)(2 sensors for L4 and ifL5 depollution and 1
sensor for K' depollution),

e canister circuit bleed (canister bleed electrovalve),
e inlet pressure (inlet air pressure sensor),

e Dbattery voltage (battery),

¢ knock detection (knock sensor),

¢ cylinder n°1 position (phase detection integrated into the ignition).
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Calculation of the advance and control of the ignition as a function of the
following parameters:

e engine speed and position (engine speed sensor),
¢ inlet pressure (inlet manifold pressure sensor),
e knock detection (knock sensor),

¢ air conditioning compressor status (air conditioning ECU or built-in systems interface
or pressurestat information),

¢ thermal state of the engine (coolant temperature sensor),
¢ vehicle speed information (vehicle speed sensor or ABS ECU or ESP ECU),

e mass of air absorbed (inlet air temperature sensor, inlet air pressure sensor and
engine speed sensor),

e Dbattery voltage.

Management of the following internal functions:

¢ idle regulation (stepper motor or motorised throttle),

e engine speed stability when idling and when not idling,

o fuel supply (fuel pump),

e supply to the sensors,

e o0Xxygen sensor heating,

e canister bleed (canister bleed electrovalve),

e maximum engine speed limitation by cutting off the injection,

e torque compensation on full steering lock (power steering fluid pressure switch),
e power latch (maintaining the supply to the ECU after the ignition is switched off),

e air injection to the exhaust (air injection to the exhaust pump, specific to ifL5
depollution),

e Autodiagnostic.
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Management of the following external functions:

e engine speed information,*

e coolant temperature information,*

e coolant temperature warning information,*

e fuel consumption information,

e diagnostic LED,*

¢ |low fuel information,**

¢ dialogue with the after-sales diagnostic tools and inspection tools,

e dialogue with the other ECUs (automatic gearbox, built-in systems interface, ABS,
etc) (depending on vehicle),

e cruise control (clutch and brake safety switches),
e engine cooling (control of the fan unit(s)),
e engine immobiliser (electronic immobiliser),

e authorisation to engage the air conditioning compressor (internal strategies).
* To the control panel via the built-in systems interface (depending on vehicle).

** Information from the built-in systems interface, specific to EOBD (this information
Is used to prohibit misfire detection).

ECU operating strategies during specific phases
Cranking phase

When the ignition key is in the cranking position (+CC), the ECU controls the fuel pump
via the double relay for 1 - 3 seconds, if no engine rotation appears.

When the engine speed exceeds 20 rpm, the fuel pump is then permanently supplied.

To enable the engine to start, the ECU has to know the exact position of the engine in
order to locate the cylinder in the compression phase.

Synchronising on cylinder n°1 is performed using the DEPHIA strategy ("DEtection de
PHase Intégrée a I'Allumage" - Phase Detection Incorporated into the Ignition). This
strategy is based on the acquisition of a signal from the ignition coil.
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Correction during the cranking phase

The ECU controls a constant period flow via the injectors whilst the starter motor is
operating.

The amount of petrol injected in asynchronous mode (not phased with TDC) only
depends on the following:

e coolant temperature,

e atmospheric pressure.

Once started (the engine is considered to be started when it is rotating above a speed
which is defined during calibration), the engine receives an amount of fuel injected in

synchronous mode (phased with TDC).

This amount injected varies permanently with:
¢ the change in engine temperature,

e the pressure in the inlet manifold,

¢ the engine speed.

The idle speed is then controlled by:

e the stepper motor for M7.4.4 ,

e the motorised throttle for ME7.4.4 .

Operation at transitory engine speeds

At transitory engine speeds (acceleration/deceleration), the calculated injection time is
corrected as a function of variations (in speed and amplitude) of the following
information:

e engine speed (engine speed sensor),

e driver's wishes (accelerator pedal position sensor for ME7.4.4 or throttle
potentiometer for M7.4.4, cruise control),

e throttle position information (motorised throttle housing for ME7.4.4 or throttle
potentiometer for M7.4.4),

¢ inlet pressure (inlet air pressure sensor),
e coolant temperature (coolant temperature sensor),

e inlet air temperature (inlet air sensor).
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Cut-off during deceleration

When the engine is decelerating (and from a certain engine speed), when the throttle is
closed (no load position), the ECU cuts off injection so as to:

e reduce fuel consumption,

e minimise pollution,

e prevent the catalytic converter from overheating.
Power take-up

The power take-up point corresponds to the point at which injection restarts (after a cut-
off during deceleration).

The power take-up engine speed is set at a higher engine speed than the idle speed.

This higher engine speed prevents the engine from stalling due to its inertia when
decelerating.

Driving pleasure

The ECU detects and reduces engine hesitation and improves engine speed and idle
speed stability by acquiring information from:

¢ the power steering full lock sensor,

the vehicle speed sensor,

¢ the alternator load state,

¢ the operating status of the air conditioning compressor (line AC/TH),

e the amount of power taken by the fan unit,

e gear changes,

e deceleration or brake pedal pressed,

¢ the electronic stability program ECU (via the CAN network, depending on vehicle),

¢ the brake switch (prohibition of cruise control).

The ECU principally adjusts the ignition as well as the position of the motorised throttle

(ME7.4.4) or the stepper motor (M7.4.4), to determine the optimum torque required for
driving pleasure.
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POWER LATCH (maintaining of the ECU power supply after the ignition is
switched off)

This function allows the ECU to control the following parameters:
e engine cooling,
¢ saving of the adaptives and fault memory.

When the ignition is switched off, the ECU maintains the supply to the double
multifunction relay for a minimum of 15 seconds.

This time can vary depending on coolant temperature.

The Power Latch phase allows the new parameters which were programmed since the
last time the ignition was switched off to be saved.

At the end of the Power Latch sequence, the ECU is no longer energised.
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DESCRIPTION OF THE COMPONENTS
|- INLET AIR PRESSURE SENSOR

Us (ms)

A
4750
400 i P

300 7050 ™ (mb)

The inlet air pressure sensor is a new generation sensor and incorporates the inlet
air temperature sensor.

The inlet air pressure sensor permanently measures the pressure in the inlet
manifold as well as the temperature of the engine inlet air.

It is supplied with +5V by the ECU when the ignition is switched on.
Inlet air pressure information

The sensor supplies a voltage proportional to the measured pressure and is of
piezo-resistive type (resistance varies with pressure).

The ECU uses this information to determine:

e the mass of air absorbed by the engine (with the engine speed and air
temperature parameters),

o the flow to be injected at the various engine load states and at the various
atmospheric pressures,

¢ the ignition advance.
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An altitude correction is also made to the injection time calculation.

The mass of air absorbed by the engine effectively varies as a function of:
e atmospheric pressure, and therefore altitude,
e air temperature,

e engine speed.

Pressure measurements are taken:
e every time the ignition is switched on,

e at very high loads and low engine speeds (when driving up a hill, and therefore
change in altitude and pressure).

Inlet air temperature information

The resistance of the inlet air temperature sensor is of NTC type (Negative
Temperature Coefficient), and therefore its resistance decreases as temperature
increases.

The ECU uses this information to calculate the mass of air absorbed by the
engine.

R (2)

0000, 5600
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!
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-30 -10
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Il - ENGINE SPEED SENSOR

il LA E e M
T VS| W

L]s: indu;j_voltage ° a: 58 [_)-;ods

t(s): time b: 1 engine revolution

The engine speed sensor consists of a magnetic core and a winding.

It is positioned opposite a ring with 60 teeth, 2 of which have been removed in
order to determine the TDC (top dead centre) position.

When the teeth of the flywheel pass in front of the sensor, a variation in magnetic
field is created.

This variation induces an alternating voltage (sinusoidal wave) in the winding.

The frequency and amplitude of this signal are proportional to the rotational speed
of the engine.

Sensor specifications:
e resistance: x Ohms,

e air gap: 1 mm £ 0.5 (not adjustable).

Ring specifications:

e 60-2 = 58 teeth (one tooth corresponds to 6° crankshaft).

The voltage of the engine speed sensor is transmitted to the injection ECU and is
used to ascertain:

¢ the engine speed,

e sudden variations in engine speed (specific to L4 depollution).

These variations in engine speed can be positive or negative, caused by an
acceleration or a deceleration.

Using this information, the ECU can deduce a poor road condition in order to
prohibit the misfire detection function.

This information allows the ECU to control the various engine operating states
(engine off, engine running) and modes (acceleration, cut-off, power take-up, etc).
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The ECU detects any misfires by analysing the variations in engine speed
between successive combustions.

During normal operation, for one crankshaft revolution, the flywheel must be
subject to 2 accelerations corresponding to the 2 combustions during this
revolution.

If an acceleration is not detected, a misfire is detected.
The diagnostic LED flashes if misfires which may damage the catalytic converter

occur. If it involves misfires which lead to the regulatory limits being exceeded, the
LED remains illuminated.

Rrpm

'
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(R):  engine speed (rpm)

(N):  ignition number

(10):  combustion without misfire

(11): misfire

(12): variation in engine speed due to misfires
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[l - KNOCK SENSOR

The piezo-electric type knock sensor is mounted on the engine block.

This sensor is used to detect knock (vibrations caused by the mixture detonating in
the combustion chamber).

This phenomenon, if repeated, can destroy mechanical parts due to an abnormal
rise in temperature of the cylinder walls.

This sensor supplies a voltage corresponding to the engine vibrations.

After receiving this information, the ECU retards the ignition advance of the
cylinder or cylinders affected by 3° with a maximum decrease of 12° for M7.4.4
and 15° for ME7.4.4.

It is increased back to the original level progressively.

At the same time as retarding the advance, the ECU increases the richness of the
air/fuel mixture to prevent the temperature of the exhaust gases rising too much.

Operation without knock:
The curve (h) shows the change in pressure in a cylinder.
The knock sensor emits a signal (i) corresponding to the curve (h).

T~

Operation with knock:
The intensity and frequency of the signal (i) from the sensor are greater.
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IV - MOTORISED THROTTLE HOUSING (ME7.4.4)

1 — Throttle

2 — Motor

3 — Double track throttle potentiometer
4 — Drive pinions

5 — Oil and fuel vapour recycling

The request to open the throttle is no longer controlled directly by a cable
connected to the accelerator pedal.

An accelerator pedal position sensor effectively converts the torque request from
the driver into a voltage.

This voltage allows the ECU to adjust to the driver's wishes (acceleration,
deceleration) in the same way as it would to a request from another ECU or
function such as:

e air conditioning,

e automatic gearbox,

e electronic stability program,
e cruise control,

e engine cooling,

e etc.

This new engine load management system provides optimum engine torque
control.

The throttle position is determined by the action of the motor which is itself
controlled by the ECU.

As the idle speed is also controlled by this motor, the idle regulation electrovalve
no longer exists.
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The various engine modes are therefore controlled by the operation of the motor
which is used to:

¢ supply an additional air flow (cold starting),

e regulate an idle speed, depending on the engine temperature, the engine load,
engine age and consumers,

e improve idle returns (dash-pot or follower effect).

A double track potentiometer positioned on the throttle pin allows the ECU to
ascertain its precise position.

This potentiometer cannot be adjusted.
This information is used to recognise the No Load and Full Load positions.

Electrical diagnostics and emergency modes have been designed to promote
maximum driver safety.

In effect, should electrical problems occur on the motor control, it would no longer
be possible to set the throttle opening required by the ECU.

Various operating faults have been studied and emergency modes have been
included.

A - THE MOTOR IS NO LONGER CONTROLLED (OPEN CIRCUIT OR SHORT
CIRCUIT)

The ECU receives 2 items of incoherent electrical information:
e driver's wishes (pedal sensor),

¢ throttle position (throttle potentiometer).

The throttle is in its idle position.

This idle position is not the same as the position adopted by the throttle when
the engine is idling.

In effect, contrary to other systems which do not have a motorised throttle
housing, when idling, the throttle is not in an idle position but is open by
approximately 2 degrees.

However, when the throttle is no longer supplied, the opening is determined by
springs. The throttle does not rest on a mechanical stop.

If a fault occurs in this position, due to the shape of the throttle housing body
(LIMPHOME), a sufficient air flow will allow the driver to reach a repair garage
without being immobilised at the side of the road.

In this case, the ECU will control the flow to the injectors and the ignition
advance depending on the driver's wishes to increase the engine speed and
allow the vehicle to move.
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B - THE MOTOR IS PERMANENTLY CONTROLLED (SHORT CIRCUIT)

The ECU receives 2 items of incoherent electrical information:

e driver's wishes (pedal sensor),
e throttle position (throttle potentiometer).

In this case, the ECU continues to use the driver's wishes information to
control the flow to the injectors and the ignition advance but will limit the
engine speed to 1100 rpm.

C - THE MOTOR IS NO LONGER CONTROLLED AS A FUNCTION OF THE
DRIVER'S WISHES

The ECU permanently checks the information from the accelerator pedal
position sensor and the information from the inlet air pressure sensor.

This check allows the ECU to check the coherence between the throttle
position and the rotational speed of the engine.

If an incoherence is detected, the ECU adopts a downgraded mode which
involves reducing the engine's performance.

As far as the driver is concerned, this downgraded mode leads to the
diagnostic LED illuminating on the control panel.

D- ONE OF THE 2 TRACKS OF THE THROTTLE POSITION SENSOR IS
FAULTY (SHORT CIRCUIT OR OPEN CIRCUIT)

The ECU uses the information from the track deemed to be correct.

The ECU then implements a downgraded mode which involves reducing the
engine's performance.

As far as the driver is concerned, this downgraded mode leads to the
diagnostic LED illuminating on the control panel.
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Programming the motorised throttle housing
For this system to operate correctly, it must be programmed.

The programming procedure consists of programming the closed and fully
open positions of the throttle.

The throttle position programming procedure should be performed after:

¢ replacing the ECU,

e replacing the motorised throttle housing,

e repairing the motorised throttle housing after a fault is detected,
e downloading the ECU,

¢ telecoding the ECU.

Motorised throttle housing programming procedure

e reconnect the wiring harnesses,
e switch on the ignition,

e |eave the ignition on for at least 10 seconds (do not switch off the ignition
during these 10 seconds and do not press the accelerator pedal),

e switch off the ignition and leave it off for 15 seconds (the ECU records the
motorised throttle programming parameters in the EEPROM - this is the
POWER LATCH phase),

Warning: Do not switch the ignition on during these 15 seconds.

Important: If the values are not programmed:
e the system will not control the engine torque correctly as a
function of throttle opening,

The ECU will effectively not be able to precisely recognise:
¢ the closed and fully open positions of the throttle.

This operating fault will last until the ignition is switched off and until the
POWER LATCH sequence has finished (minimum duration = 15 seconds).

The throttle position is also programmed automatically during the engine's life
to counteract wear in the throttle's minimum end stop.

In effect, the ECU systematically compares the memorised "Limphome"
position (non controlled throttle position) with the position when the ignition is
switched on.

If this value is not equal to 300 mV, the ECU will perform the programming
procedure.

Therefore from time to time, after the end of the POWER LATCH sequence, a
clicking noise from the throttle can be heard as it comes into contact with its
end stops.

This is not an operating fault.
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V- ACCELERATOR PEDAL POSITION SENSOR (ME7.4.4)

The pedal sensor is located either in the engine compartment or on the accelerator
pedal (depending on vehicle).

When it is located in the engine compartment, it is connected by a cable to the
accelerator pedal.

It is a sensor with a contactless double potentiometer.

Supplied with 5 Volts by the ECU, the sensor transmits 2 variable voltages to the
ECU reflecting the pressing of the accelerator pedal. One of the voltages is twice
the value of the other.

The information is controlled by the ECU in the same way as a request from
another ECU or function such as:

e air conditioning,

e automatic gearbox,

¢ electronic stability program,

e cruise control,

e engine cooling.

Depending on these different "consumers”, the ECU implements the following
strategies:

e idling,

acceleration,

deceleration,

injection cut-off,

transitory engine speeds.

When the engine is started, the throttle opening is preset to a certain position in
case the driver requests a position which is less than this level.
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Programming the pedal position sensor
For this system to operate correctly, it must be programmed.

The programming procedure consists of programming:

e The idle position of the pedal sensor in order to recognise the idle position of
the accelerator pedal,

e The maximum position of the pedal sensor in order to recognise the full load
position of the accelerator pedal.

The accelerator pedal position sensor programming procedure should be
performed after:

¢ replacing the ECU,

e replacing the accelerator pedal position sensor,

e repairing the accelerator pedal position sensor after a fault is detected,
¢ downloading the ECU,

¢ telecoding the ECU.

Pedal position sensor programming procedure
e accelerator pedal at rest,

e switch on the ignition,

e press the accelerator pedal down fully,

¢ release the accelerator pedal,

e start the engine without accelerating.

Important: If this programming procedure is not performed, the ECU will not be
able to precisely recognise:

e the idle position of the pedal sensor in relation to the idle position
of the accelerator pedal,

e the full load position of the pedal sensor, where this information is
required to control torque requests from the driver.
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VI - COOLANT TEMPERATURE SENSOR

The coolant temperature sensor has two functions:

¢ it informs the ECU of the coolant temperature in the cooling circuit and therefore
the temperature of the engine,

e it transmits the coolant temperature information to the temperature gauge on
the control panel for non multiplexed vehicles.

The ECU uses the coolant temperature information:
¢ to calculate the advance,

¢ to calculate the injection time,

o for idle regulation,

¢ for engine cooling,

e for controlling the air pump (ifL5 depollution)

Located on the coolant outlet housing, the coolant temperature sensor is supplied
with +5 V by the ECU.
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The electrical resistors of these sensors are of NTC type (Negative Temperature
Coefficient), whereby the resistance decreases as the temperature increases.
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Wiring of the Beige 3-way connector:

Channel 1: Coolant temperature signal (+5V supply)

Channel 2: ECU earth

Channel 3: Temperature gauge signal

Note: For multiplexed vehicles, the coolant temperature information is

transmitted by the ECU on the CAN network and in this case,
channel 3 of the coolant temperature sensor is not connected.
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VIl - COOLANT TEMPERATURE THERMOCONTACT

The ECU is responsible for controlling the "coolant temperature warning" LED
when the temperature reaches a critical level (risk of damaging the engine).

To perform this function, a coolant temperature thermocontact is used. This is
mounted directly into the engine block as it can be more reactive in the event of
loss of coolant.

The thermocontact is wired in parallel to the coolant temperature sensor. It
therefore does not disturb the signal when it is open and forces the signal to earth
when it is active simulating the presence of an excessive temperature at the ECU
terminals.

Contact closing temperature: 118 ° + 2.

Note: This information is transmitted on the CAN network for multiplexed
vehicles.
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VIIl - PRESSURESTAT

Depending on the vehicle, the pressurestat used is either linear or has 3 levels.
3 level pressurestat

This informs the ECU using +12V when there is an excess pressure (P=17 bars) in
the vehicle air conditioning circuit.

When the ECU receives this information, it controls the fan unit at high speed.
Linear pressurestat

The linear pressurestat transmits a voltage proportional to the fluid pressure to the
ECU.

The information is used to authorise or prohibit the engaging of the air conditioning
compressor and to control the rotational speed of the fan unit.
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IX - IGNITION COIL

TUSJIP4 TU1JP-TUSJP

The ignition is of twin static type: BBC2.2 (Compact Coil Unit and no HT leads).

The compact coil unit consists of 2 coils with 2 HT outputs. It is located directly
above the spark plugs.

Each coil consists of a primary winding linked to a secondary winding.

Each secondary output is connected to a spark plug. This technology improves
ignition quality.

The ECU has two power stages and controls each coil primary winding alternately.

The engine speed and position information allows the ECU to control the two
primary windings at the correct moment and in the correct order.

DEPHIA ("Détection de Phase Intégrée a I'Allumage" - Phase Detection
Integrated into the Ignition)

To control the injectors separately, the ECU must ascertain the position of cylinder
N°1.

To do this, the DEPHIA strategy is used which is based on acquiring a signal from
the ignition coil.

The signal used is a logic signal which is called PHASE and is defined from the
voltages of the outputs of the ignition coil common to cylinders 1 and 4.

During ignition, one of the two cylinders is in the compression phase and the other
is therefore in the exhaust phase. The pressures in the combustion chambers are
therefore different. The voltage required to create the arc between the spark plug
electrodes is thus much higher for the cylinder in compression.
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Cylinder 4 in the compression phase and cylinder 1 in the exhaust phase

From the instant to when the ignition control is caused by the ECU, the secondary
voltages Vur4 and Vurl increase simultaneously but with opposite signs. Voltage
Vpy remains close to 0 V until the spark plug of cylinder 1 conducts; the voltage at
the terminals of this spark plug drops suddenly and voltage Vpy takes a non zero
value with the sign of voltage Vur4. Voltage Vpy continues to increase for as long
as voltage Vur4 rises up to the ionisation instant ti,n of spark plug 4. After the arc
has been set up, voltage Vpy oscillates and is damped.

fp tion

VHTd =

()

VpH—

Cylinder 1 in the compression phase and cylinder 4 in the exhaust phase

When cylinder 1 is in the compression phase, voltage Vpy takes the sign of Vyrl
between t, and tion. The sign of Vpy therefore shows which cylinder is in the
compression phase.

tp tion

Vy1d—=

VpH—

Depending on voltage Vpy, the ECU defines a logic state called PHASE:

e a logic state of "1" if voltage Vpy is negative, therefore cylinder 1 is in the
compression phase,

e a logic state of "0" if voltage Vpy is positive, therefore cylinder 4 is in the
compression phase.
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X - POWER STEERING OIL PRESSURE SWITCH *

v E.:

The pressure switch is located on the power steering circuit after the pump.

This pressure switch informs the ECU when the driver turns the steering wheel to
the full lock position.

It opens when the pressure in the circuit exceeds 35 bars.

This information allows the ECU to increase its idle speed in order to compensate
for the additional torque (essentially during slow speed manoeuvres).

If the driver keeps the steering wheel on full lock, the pump increases the pressure
in the circuit thus creating an additional load on the engine.

* Depending on vehicle.
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XI -

FUEL PRESSURE REGULATOR

Depending on the vehicle, it is located:
¢ either close to the fuel pump (on the tank),

e or on the fuel pump.

This new location allows a non return injection rail to be fitted. In this type of
assembly, the regulator is no longer dependent on the vacuum from the engine.

The regulator used to be dependent on the engine vacuum so as to maintain a
constant pressure difference between the upstream and downstream areas of the
injector and so as to always have the same flow for a given injection time.

This link has been replaced by a different calculation of the injection time, taking
into account the information from the inlet pressure sensor.

The role of this regulator is to maintain:
e a supply pressure during engine operation,
e aresidual pressure, when the engine is off (for a certain time).

Maintaining a residual pressure makes it easier to restart the engine from warm by
preventing the formation of a VAPOUR LOCK.

In effect, at a certain temperature, there is a risk of bubbles forming in the fuel
circuit giving rise to poor fuel atomisation.

This residual pressure is 3.5 bars.
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Xl - INJECTORS

The injectors are of twin jet type.
They are supplied with +12 V via the double multifunction relay.

The ECU controls the injectors separately by earthing them in the order 1-3-4-2
when the inlet valves are closed.

The amount of fuel injected depends on the injector opening time (called the
injection time).

Pulses from the injection ECU cause a magnetic field in the winding of the
electromagnet, the core is attracted and the injector plate rises up from its seat.

Winding resistance = 14.5 Ohms at 20°C.

Xl - FUEL PUMP

fom—

The fuel pump is submerged in the fuel tank and provides a flow of approximately
110 I/h.

The flow from the pump is greater than engine requirements so as not to create a
drop in fuel pressure when the engine requirements change suddenly
(acceleration).

A non return valve is incorporated into this pump on the delivery circuit; its aim is
to maintain a residual pressure for the same reasons as the pressure regulator.

The residual pressure is 3.5 bars.
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XIV -FUEL FILTER

The fuel filter is located between the fuel tank and the injection rail.
This filter houses a paper element which has a filtration level of 8 - 10 microns.

The surface area of the filter represents approximately 2000 cm?; its aim is to filter
any impurities from the fuel.

Important:  Ensure the filter is fitted in the correct direction of fuel flow as
shown by an arrow on the filter body.

OPERATING PRINCIPLE - BOSCH ME7.4.4/M7.4.4 AND EOBD



30
Chapter 2

XIV -DOUBLE MULTIFUNCTION RELAY

Internal diagram
3|1 16( 8

SE. 13
R T TR
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R1: Power relay
R2: Supply relay

The main supply to the system is by means of a double relay, which provides 4
operating states:

e ignition off:
— the power to some system components such as:

the injectors,
the ignition coil,
the fuel pump,
the canister bleed electrovalve,
the oxygen sensor heating resistors,
the air pump relay (specific to ifL5 depollution),
the ECU,

is maintained for 2 - 3 seconds and is then cut off as the engine is no longer
running (no engine speed signal).

e engine running:
— the components listed above are supplied.
e after the ignition is switched off:

— the power supply to the ECU is maintained for at least 15 seconds for the
ME7.4.4 and at least 5 seconds for the M7.4.4.

This function allows the ECU to manage the following parameters (Power Latch
phase):

e engine cooling,

¢ saving of the adaptives and fault memory.
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XVI -CANISTER RESERVOIR

sas=s

;”:\/
The canister contains an active carbon filter. It is located between the fuel tank
and the canister bleed electrovalve.

The fuel vapours in the fuel tank are absorbed by the active carbon.

This aim of this function is to prevent:
¢ the pressure rising in the fuel tank,

e vapours being released into the atmosphere (by recycling them to the engine).
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XVII - CANISTER BLEED ELECTROVALVE

Up (V)

12

e t(s)

F/(F+G): Open Cycle Ratio

The canister bleed electrovalve is located between the canister and the throttle
housing.

It is supplied with +12 V by the double multifunction relay.

Controlled by the ECU, the canister bleed electrovalve is used to recycle the
fuel vapours contained in the canister reservoir depending on the engine
operating conditions:

e at full load, the canister is bled (except M7.4.4),

e when decelerating, the canister is not bled in order to limit emissions of
unburned hydrocarbons and to avoid damaging the catalytic converter.

The ECU authorises bleeding of the canister from 60°C for the M7.4.4 system
and 70°C for the ME7.4.4 system.

This is a normally closed electrovalve which means that it is closed when it is
not energised.

This type of electrovalve complies with the SHED environmental standard which
aims to limit emissions of fuel vapours into the atmosphere when the vehicle is
stationary.

The fuel vapours contained in the canister are recycled downstream of the
throttle and the electrovalve control is of OCR type (open cycle ratio).
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XVIII - UPSTREAM OXYGEN SENSOR

Us (V)
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This sensor is mounted on the exhaust manifold, at the inlet to the catalytic
converter and permanently supplies a voltage to the ECU representing the
oxygen content of the exhaust gases.

This voltage, which is analysed by the ECU, is used to correct the injection time.
Rich mixture:

e sensor voltage: 0.6 V-0.9 V.

Lean mixture:

e sensor voltage: 0.1V -0.3 V.

An internal heating device allows it to reach its operating temperature quickly, in
this case more than 350°C. This operating temperature is reached within 15
seconds.

The heating resistor is controlled by the ECU using square signals with the aim
of controlling the temperature of the oxygen sensor.

When the exhaust gas temperature is above 800°C, the oxygen sensor is no
longer controlled.

During certain engine operating phases, the system operates in an open loop.
This means that the ECU ignores the signal supplied by the sensor.

These phases occur:

e when the engine is cold (temperature less than 20°C),

e at high engine load.

Note: For K' depollution, the upstream oxygen sensor is specific and is
lead petrol resistant.

The ECU controls the oxygen sensor heating resistor via a mini
relay.
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XIX -DOWNSTREAM OXYGEN SENSOR

12(3)4

The downstream oxygen sensor is used to comply with the EOBD regulations
(European On Board Diagnosis).

It is located after the catalytic converter and it is used to check the efficiency of the
catalytic converter.

The specifications and heating device of the downstream oxygen sensor are the
same as for the upstream oxygen sensor.

The ECU is responsible for analysing the voltage supplied by the downstream
oxygen sensor. This voltage represents the oxygen content of the exhaust gases
at the outlet of the catalytic converter.

The voltage supplied by the downstream oxygen sensor is offset in relation to the
upstream oxygen sensor as the exhaust gases have to pass through the catalytic
converter before reaching the downstream oxygen sensor.

In a new catalytic converter, chemical reactions are theoretically complete. As all
of the oxygen is used for the chemical combinations, the low oxygen content at the
output of the catalytic converter results in a voltage between 0.5 and 0.7 Volts at
the terminals of the downstream oxygen sensor when the engine is warm.

In reality, the signal does however show a slight undulation despite the fact that
the catalytic converter is in good condition. It then deteriorates over time as the
performances of the catalytic converter fall.

As a function of this voltage, the ECU analyses the efficiency of the catalytic
converter and the combustion quality and from this decides whether richness
regulation should be modified or not.
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Note: For K' depollution, the downstream oxygen sensor is not fitted.

u!ﬁ'['!?_
0,5

(t): time

(U): voltage (continuous and "alternating")
(6): catalytic converter in good condition
(7): damaged catalytic converter

(8): upstream sensor signal

(9): downstream sensor signal
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XX - CATALYTIC CONVERTER

E: Emissions at the inlet to the catalytic converter
S: Emissions from the outlet of the catalytic converter

The catalytic converter is designed to reduce, by catalysis, unburned pollutant
gases at the exhaust:

e CO: carbon monoxide
e HC: hydrocarbons
e NOX: nitrogen oxide

Catalysis is a phenomenon which, by using a catalyst, encourages chemical
reactions without the catalyst itself being involved in the chemical reaction.

As it deals with three main pollutants, the catalytic converter is called tri-functional
or 3-way.
Composition of a catalytic converter:

¢ a stainless steel casing,
e athermal insulator,
e a honeycomb monolith.

The monolith is impregnated with precious materials such as:

e rhodium,
e palladium,
e platinum.

To operate correctly, the catalytic converter must rise in temperature very quickly.

In effect, when the temperature is below 350°C, the catalytic converter cannot
process the pollutants. To ensure a rapid temperature rise, the catalytic converter
IS located under the exhaust manifold.

The ideal temperature for efficient purification is between 600 and 800°C,
however, too high a temperature, above 1000°C, may destroy the catalytic
converter.

This temperature is determined by the mixture richness and the ignition advance,
requiring very precise regulation of the richness and advance point to avoid
damaging the catalytic converter.

Note:  For K' depollution, the catalytic converter is not impregnated.
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XXI -STEPPER MOTOR (M7.4.4)

The idle regulation stepper motor is mounted on the end of the inlet manifold or on
the throttle housing; it is controlled electrically by the ECU.

This stepper motor controls an air flow taken in parallel to the throttle with the aim

of:

e providing an additional air flow (cold starting),

e regulating an idle speed as a function of engine temperature, engine load,

XXII -

engine age and consumers,

improving idle returns (dash-pot or folllower effect) by increasing the number of
steps when not idling to ensure the engine returns to idle speed smoothly.

THROTTLE HOUSING (M7.4.4)

The main aim of the throttle housing is to control the air flow required by the
engine.

This air flow contains two components:

e the main air flow which depends on the position of the throttle and is
therefore linked to the driver's wishes,

¢ the secondary air flow which is provided by the stepper motor located on the
throttle housing or on the inlet manifold.

The housing body is made from plastic which prevents the throttle housing from
icing up and does away with the need for a heating resistor.
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XXII - THROTTLE POTENTIOMETER (M7.4.4)
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The throttle potentiometer is located on the throttle housing.

Supplied with +5 V by the ECU, this potentiometer transmits a variable voltage
to the ECU which is a function of the position of the throttle (driver's wishes).

This information is used for recognising no load and full load positions and
transitories for acceleration, injection cut-off and power take-up strategies.

This potentiometer also implements an emergency operating mode if a fault
occurs on the inlet pressure sensor.

XXIV - VEHICLE SPEED SENSOR

Us (V)

9.8

14 -t (s)

This sensor is of Hall effect type and is located on the gearbox output. It is
supplied with +12 V.

This sensor transmits information which, along with the engine speed, is used to
determine the gear engaged.

This information is used to:
e improve driving pleasure (engine hesitation),

¢ inform the driver of the gear engaged (depending on vehicle).
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XXV - CRUISE CONTROL BRAKE SAFETY SWITCH (ME7.4.4)

This switch is located on the brake pedal. It informs the ECU using +12 V, when
the driver presses the brake pedal.

The ECU uses this information to deactivate the cruise control function.

XXVI - CRUISE CONTROL CLUTCH SAFETY SWITCH (ME7.4.4)

This switch is located on the clutch pedal. It informs the ECU using +12 V, when
the driver presses the clutch pedal.

The ECU uses this information to deactivate the cruise control function and to
adjust the engine torque to the gear change.
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XXVII - ENGINE DIAGNOSTIC LED

-

The LED located on the control panel is controlled by the ECU. On a
multiplexed vehicle, this information is broadcast on the CAN network.

For L4 and ifL5 depollution, the engine diagnostic LED is used to inform the
driver that the regulatory pollutant emissions level has been exceeded.
Operating mode of the LED for L4 and ifL5 depollution:
e ignition off:

— the LED is extinguished.
e ignition on, engine off:

— the LED is illuminated.
e engine running:

— no fault:

the LED extinguishes.

Presence of a major permanent fault with LED permanently illuminated:

e the LED will remain illuminated to warn the driver that the regulatory
emissions level has been exceeded,

¢ it will extinguish when this fault successfully passes 3 diagnostic sequences.

Presence of a major permanent fault with LED flashing:

o the LED will flash after misfires to warn the driver (risk of damaging the
catalytic converter),

e the LED will stop flashing when the misfires have disappeared.
Note: For the ME7.4.4 injection system, all faults affecting the motorised

throttle or the pedal sensor cause the diagnostic LED to illuminate
immediately.

For K' depollution, the diagnostic LED is used when there is a risk of damaging
the engine.

The LED illuminates when the fault appears and extinguishes when the fault
switches to temporary.
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XXVIII - AIR PUMP

The air pump is only used to comply with the ifL5 depollution standard.

The air pump is located in the engine compartment and is controlled by the
ECU via a relay. It has a flow rate of 20 kg/hr.

The aim of the air pump is to blow fresh air into the cylinder head downstream
of the exhaust valves.

Adding air allows a post-combustion to be performed in the exhaust pipe thus
increasing the temperature of the exhaust gases.

This rise in temperature leads to:
e a faster rise in temperature in the catalytic converter,

e much earlier richness regulation.

The operating time of the air pump varies depending on engine temperature:

e approximately 10 seconds for a temperature below —7° C, to prevent the
pump and the valve seizing,

e approximately 30 seconds for a temperature between —7° C and 15°C, to
prevent the pump and the valve seizing,

e approximately 80 seconds for a temperature between 15°C and 20°C, with
an increase in mixture richness of approximately 20%.

These commands are performed as soon as the engine is started and when
idling.

Pump operation is suspended when the engine speed exceeds 2500 rpm.
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XXIX - VALVE

The valve is positioned on the air injection circuit between the air pump and
the engine.

This valve is controlled by the pressure of the air blown in by the air pump.

The aim of this valve is to isolate the air injection circuit from the exhaust
circuit, when the air pump is no longer controlled in order to:

e prevent exhaust gases exiting via the air injection circuit,

e stop the air flow immediately.
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DIAGNOSTIC ASSISTANCE

Diagnostic functions offered by the BOSCH M7.4.4 and ME7.4.4 ECUs:
o IDENTIFICATION,

e HISTORY,

e READ FAULTS,

e ERASE FAULTS,

¢ PARAMETER MEASUREMENT,

e TEST ACTUATORS,

e INITIALISE AUTOADAPTIVES,

e TELECODING,

e DOWNLOADING.

This diagnostic functions assist the repair technician when a fault occurs on the injection
system.

|- IDENTIFICATION

The menu displays:
e the PSA reference of the ECU,
e the PSA reference of the software,

¢ the development index.

This information is available when the ignition is on, engine running or engine
stationary.
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Il - HISTORY
The "history" menu is used to keep a trace of the operations performed on the
ECU.
This information is saved in the after-sales zones, of which there are 50.
Each after-sales zone is entered when a request is made to erase faults.

The following information is available in the after-sales zone:

¢ the operation date,

the vehicle mileage,

the tool used:

— SCANTOOL regulatory tool,

— constructor's diagnostic tool (SCANTOOL type erasing),
— constructor's diagnostic tool.

the operation site (corresponds to the dealer code for the Peugeot network).

Il - READ FAULTS

This function is used to display all the faults detected by the ECU.

The maximum number of faults which can be memorised by the ECU is:
e 8 for K' depollution,
e 20 for L4 and ifL5 depollution (12 EOBD codes and 8 constructor codes).
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List of functions on which diagnostic operations can be performed:

A B C D
Inlet manifold pressure sensor . .
Inlet air thermistor . .
Coolant thermistor . .
Accelerator pedal sensor 1 . . .
Accelerator pedal sensor 2 . . .
Throttle potentiometer o
Motorised throttle . . .
Idle regulation stepper motor .
Engine speed sensor . .
Vehicle speed information . .
Upstream oxygen sensor o . .
Downstream oxygen sensor o . .
Upstream oxygen sensor heating control . . .
Downstream oxygen sensor heating control . .
Richness regulation autoadaptation . . . .
Injector 1-2-3-4 control . . . .
Double multifunction relay control . .
Misfires . . o* o**
Misfires cylinder 1-2-3-4 . . .
Ignition coils . .
Ignition coil control 1/4 and 2/3 . .
Phase detection integrated into the ignition . .
Knock sensor . .
Knock regulation . .
Knock regulation cylinder 1-2-3-4 . .
Catalytic converter ageing . . .
Canister bleed electrovalve control . . . o
Battery voltage . .
Alternator load information . .
Fan unit control at high speed . .
Fan unit control at low speed . .
Fan unit function . .
Air conditioning pressure information . .
Air conditioning control . .
Coolant temperature warning control . .
Diagnostic LED control . .
Air pump relay control function . .
Air injection to the exhaust . .
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A B C D
Low fuel information .
Stop lamps information .
Telecoding . . . .
Engine ECU . . . .
Memorising of the engine immobiliser code . .
No communications with the BSI . . .
No communications with the automatic gearbox ECU . . . .
No communications with the ESP ECU . . .
No communications between the engine ECU and the other ECUs of the . . .
CAN network

A:M7.4.4

B: ME7.4.4

C: lllumination of the diagnostic LED - L4 and ifL5 depollution
D: lllumination of the diagnostic LED - K' depollution

o*: Flashing (risk of destroying the catalytic converter), permanent (pollution:
regulatory limits exceeded).

o**: Flashing
Access to the EOBD fault codes

Memorised fault codes can be accessed by all professional repair technicians with
a standardised diagnostic tool called SCANTOOL.

Access to the diagnostic modes is as follows:

e mode 01: Reading of the number of fault codes and the engine speed
(dynamic),

e mode 02: Reading of associated contexts,
e mode 03: Reading of fault codes,
e mode 04: Erasing of fault codes.
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IV -

ASSOCIATED VARIABLES

This function is used to memorise certain parameters when a fault appears.

This information is used to ascertain the conditions under which the fault
appeared.

List of associated variables:

e engine speed,

e coolant temperature,

¢ vehicle speed,

e manifold pressure,

¢ richness regulation state.

There are 5 possible states for the richness regulation state:

e open loop 1: Open loop, the conditions for switching to closed loop have not yet
been satisfied,

e closed loop 1: Closed loop operation,

e open loop 2: Open loop due to the driving conditions (increase in richness at full
load, decrease in richness when decelerating),

e closed loop 2: Closed loop, fault on an oxygen sensor,
e open loop 3: Open loop due to a system fault.

ERASE FAULTS

This function is used to erase all temporary faults memorised by the ECU.
Before erasing the faults, an after-sales zone must be entered.

This signature is of the same type as the one stored in the ECU identification zone
when performing a download.

This information can be viewed using a diagnostic tool in the "History" section.

There are 50 after-sales zones and when they have all be used, faults can still be
erased.

Faults can be erased without using a diagnostic tool. The ECU can automatically
erase a temporary fault from its memory if it does not reappear within 40 warming
up cycles.

A "warming up cycle" is a vehicle operating period which is sufficient to allow the
engine temperature to increase by at least 22°C from when the engine was started
and reach a minimum temperature of 70°C.

OPERATING PRINCIPLE - BOSCH ME7.4.4/M7.4.4 AND EOBD



48
Chapter 3

VI - PARAMETER MEASUREMENT

The ME7.4.4 and M7.4.4 systems provide a certain number of parameters.

These parameters are used to analyse engine operation and provide additional
assistance to refine the fault finding process.

The parameters are available in the following menus:

injection,
ignition,
richness,
sensors,
driving,

ECU state *.

* Specific to ME7.4.4 (depending on vehicle).

Note: Some parameters are only available when the engine is running.
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Contents of the Menus
INJECTION IGNITION RICHNESS
Engine speed Engine speed Engine speed
Battery voltage Battery voltage Battery voltage

Engine torque

Engine torque

Coolant temperature

Injection time

Injection time

Injection time

Injection cut-off

Injection cut-off

Injection cut-off

Throttle state

Throttle state

Throttle state

Throttle angle

Ignition advance

Canister bleed electrovalve state

Throttle voltage

Charging time: Ignition coil cyl
1/4

Canister bleed electrovalve open
cycle ratio

Coolant temperature

Charging time: Ignition coil cyl
2/3

Upstream oxygen sensor state

Air temperature

Coolant temperature

Downstream oxygen sensor state

Manifold pressure

Air temperature

Catalytic converter upstream
richness regulation state

Stepper motor (M7.4.4)

Canister bleed electrovalve state

Catalytic converter downstream
richness regulation state

Double relay control

SENSORS DRIVING ECU STATE
Engine speed Engine speed ECU state
Battery voltage Battery voltage Engine immobiliser

Engine torque

Ignition advance

programming state

Throttle state

Engine torque

Throttle angle

Injection time

Throttle voltage

Injection cut-off

Coolant temperature

Throttle state

Air temperature

Coolant temperature

Manifold pressure

Air temperature

Stepper motor (M7.4.4)

Manifold pressure

Canister bleed electrovalve state

Canister bleed electrovalve state

Canister bleed electrovalve cycle
open ratio

Air conditioning authorisation

Air conditioning authorisation

Air conditioning request input

Air conditioning request input

Fan unit control at low speed

Fan unit control at low speed

Fan unit control at low speed

Fan unit control at low speed

Fan unit control (chopper)

Fan unit control (chopper)

Vehicle speed

Gear ratio

Gear ratio
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VIl - ACTUATOR TESTS

The ECU can activate certain components in accordance with a well defined
mode.

These tests can only be performed under the following conditions:
e ignition on,

e ECU unlocked,

e engine off,

¢ vehicle stationary.

Activating the actuators is used:
¢ to check the electrical and mechanical operation of the components,
¢ to locate the components,

¢ for training purposes.

After an actuator has been activated, the ECU returns the component to its initial
position.

If the operator asks for an actuator to be activated whilst another actuator is being
activated, the ECU will perform the following operations:

o it will stop activating the current actuator,

e it will reposition the component,

e it will activate the new actuator.

An electrical diagnostic of the components is performed by the ECU during
activation.

This diagnostic operation will be passed on to the diagnostic tool at the end of
activation if the activation runs its full course (not deliberately interrupted by the
operator).
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Activation table
COMPONENT ACTIVATION DURATION

Coils 1/4 and 2/3 Every second (I max charge time) 10s

Injectors 1 -4 Every second for 1 ms 10s

Double relay (fuel pump Permanent supply 10s

relay)

Air pump relay Permanent supply 10s*

Air conditioning control Every second for 5 ms 10 s ***

Rev counter 3000 rpmforlsandOrpmforls 20 s ***
Stepper motor (M7.4.4) Every 2 s, min and max setting 10s

Fan unit at low speed Permanent supply 20s

Fan unit at high speed Low speed for 5 s and high speed for 20 s 25s

Fan unit - chopper Speed increasing from 0 to max speed (25 s) and |35 s **

max speed (10 s)

Canister bleed electrovalve | Frequency 15 Hz 10s
Diagnostic LED Frequency 0.5 Hz 20 s ***
Coolant temperature Frequency 0.5 Hz 20 s ***
warning LED

*  Specific to IfL5 depollution
**  Depending on vehicle
*** Not available with multiplexed BSI

VIII - INITIALISING AUTOADAPTIVES

The aim of the auto-adaptives is to maintain a perfectly adjusted injection system
throughout the vehicle's life.

These values are saved in the ECU's permanent EEPROM.
These values are therefore stored even in the following cases:
e when faults are erased,

e when the ECU is disconnected,

¢ when the battery is disconnected.

The auto-adaptives only have to be initialised if repairs have been made to the fuel
supply circuit:

e injectors,
o fuel pump.

Note: After initialising the auto-adaptives, the motorised throttle housing and the
accelerator pedal sensor have to be programmed (ME7.4.4).
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IX - TELECODING

Telecoding allows the same engine ECU (one hardware reference) to be used on
different vehicles which do not have the same equipment (automatic gearbox, air
conditioning, etc).

The ECU has just one software program in its memory (one software reference)
but has several sets of calibrations which can be selected using the telecoding
operation.

The overall aim is to significantly reduce the number of different ECUs.

The telecoding operation consists of making the ECU operational by configuring it
as a function of the equipment fitted to the vehicle.

If telecoding is not performed, the vehicle will operate in downgraded mode:

¢ the vehicle can drive,

¢ the engine speed is limited to 3000 rpm,

e an associated fault code shows that the operation has not been performed,

e the diagnostic LED illuminates.

Note: When downloading a new software program, the ECU does not under any
circumstances have to be telecoded again. The downloading operation does not
erase the previously performed configuration.

Only the telecoding operation erases the fault code and extinguishes the
diagnostic LED.

Even if the ECU has not been telecoded, the following diagnostic operations are
still possible:

e ECU identification,
e reading and erasing of faults (except the telecoding fault),
e parameter measurements,

e actuator tests.

Note: After telecoding, it is essential to program the end stops of the motorised
throttle housing and the accelerator pedal sensor (specific to ME7.4.4).

OPERATING PRINCIPLE - BOSCH ME7.4.4/M7.4.4 AND EOBD



53
Chapter 3

X -

DOWNLOADING

Flash EPROM technology, which is now a common feature of modern ECUs, is
used to update the ECU's program from the after-sales tool using a downloading
procedure.

This operation is performed to solve driving pleasure problems linked to the ECU
calibration.

The operation consists of downloading the new program into the ECU's memory
using a suitable after-sales tool via the diagnostic socket.

This operation must be performed to ensure the system components operate
correctly (no faults).

Note: After downloading, it is essential to program the end stops of the motorised
throttle housing and the accelerator pedal sensor (specific to ME7.4.4).

The after-sales tool provides the option of viewing the ECU identification zone
before and after downloading.

** IDENTIFICATION **

memorising
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- PARTSLIST
BBOO Battery
BM34 34 fuse engine relay unit
BSI1 Built-in systems interface
BH28 Passenger compartment 28 fuse box
CAO00 Ignition switch
Co01 Diagnostic connector
MOO0O Earth
MMO1 Earth
MC14 Earth
MC30 Earth
MC31 Earth
MC32 Earth
MC68 Earth
0004 Control panel
1020 Alternator
1120 Knock sensor
1135 Ignition coll
1203 Inertia switch
1211 Fuel pump sender
1215 Canister bleed electrovalve
1220 Coolant temperature sensor
1261 Accelerator pedal position sensor
1262 Motorised throttle
1304 Engine management double multifunction relay
1312 Inlet air pressure sensor
1313 Engine speed sensor
1320 Engine management ECU
1331 Injector cylinder 1
1332 Injector cylinder 2
1333 Injector cylinder 3
1334 Injector cylinder 4
1352 Front downstream oxygen sensor
1353 Front upstream oxygen sensor
1620 Vehicle speed sensor
1630 Automatic gearbox ECU
4025 Coolant thermocontact - temperature sensor (gauge)
7001 Power steering fluid pressure switch
10 - - Starting - current generation
15-- Engine cooling
80 - - Air conditioning
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EOBD - GENERAL DETAILS

EOBD = European On Board Diagnostic

EOBD, which appeared with the "Euro 3" standard (L4 at PCA), consists of detecting all
faults which may lead to a decline in vehicle depollution and of informing the driver of
these by illuminating the "MIL" diagnostic LED of the engine management device.

MIL = Malfunction Indicator Lamp
(CO > 3.2 g/lkm; HC > 0.4 g/Km; NOx > 0.6 g/Km).

In practice, faults linked to EOBD detected by the ECU can be read with an after-sales
tool (PROXIA, LEXIA) within the scope of a fault reading procedure.

To perform an EOBD fault finding procedure, the engine management device uses
additional sensors: one (or two) downstream oxygen sensor(s) for the catalytic
converter(s).

Warning: EOBD faults are normally all faults which can be viewed using the
"SCANTOOL" regulatory tool for use by the authorities only.

These faults can be divided into "EOBD electrical continuity faults" and
"EOBD operating faults".

The EOBD operating faults are linked to a decline in depollution.

Note: EOBD operating faults may have different names in the regulatory tool and
the after-sales tool. In addition, they are shown cylinder by cylinder on the
after-sales tool.
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OPERATING FAULTS DETECTED

Misfires

— Analysis of the variations in engine speed, between several successive
combustions. Sensors used = Engine speed / position sensor opposite the 60 - 2
teeth ring.

Catalytic converter efficiency

— Analysis of its conversion capacity. A signal which becomes more and more
"undulated” from the downstream sensor and therefore which looks more and
more like the signal from the upstream sensor is the sign that the catalytic
converter is ageing.

Poor operation of or a fault in the fuel regulation system.

— An oscillation period of the upstream oxygen sensor which becomes bigger and
bigger shows that the upstream sensor is ageing. The sensor becomes "slower"
from a signal frequency point of view.

Poor operation of or a fault in the fuel injection system.

— A richness regulation factor which exceeds a low calibrated value or a high
calibrated value also shows that the upstream sensor is ageing.

Poor operation of or a fault in the EGR system.

— Analysis of the level of the absolute pressure in the manifold during repeated
operation of the EGR valve.

Poor operation of or a fault in the secondary air injection system.

— When the air injection to the exhaust function is active, the mixture is theoretically
"lean".

Poor operation of or an operating fault in the canister bleed system.

— This fault is not covered by the fault finding procedures in current Citroén
applications.

Poor operation of the automatic gearbox.

— The automatic gearbox ECU asks the engine management ECU to illuminate the
MIL when "3 hydraulic" downgraded mode is implemented.
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