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Maming System
|| PlBJi8o[N =
& & & & & & & &

m Company:
5 non Green
producks

| Green
products

| Davice:
P for Power MOSFET
m Package type:
G for Doal Super 508
P forTO220
B for FPAK (TO263)
O for DPAK (TO252)
| for FPAK (TO263)
m Continuous draln

current Iy imax)
P forP-Channel
N for N-Channel
m Breakdown voltage divided by 10
S for SIPMOS™ Planar N-Channel
52 for OptIMOS™ Planar N-Channel
53 fior OptIMOS™T Trench N-Channal
S4 for OptiIMOS™-T2 Trench N-Channel
P4 for OptIMOS™ -T2 Trench P-Channel
L forLogic level
m Rpsggn) Inmil
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P s N 5w 03l 5lA 5l (oladd gad

N-Channel MOSFETs 30V

OptiMOS™-T2 30V (Trench)
ﬁ'ﬁreen Risi @ 10V (max.) Package*

wav | IPB180N0O3S4L-HO . 0.9 180 0.6 O]
wew: | IPB18ONO3S4L-01 . 1.05 180 0.8 &
ST —.
IPD90N03S4L-02 . 2.2 90 1.1 (&)
IPD90N0354L-03 . 3.0 90 1.6 &)
IPD7 ONO3S4L-04 . 4.3 70 2.2 £
IPD5ONO3S4L-06 . 5.5 50 7 &
IPD40ONG3S4L-08 . 8.3 40 3.6 3
IPD30N03S4L-09 - 2.0 30 2.6 G
IPD30NO3S4L-14 . 13.6 30 4.9 3
IPPEBONO354L-03 . 27 80 1A (&)
IPPEONO354L-04 . 3.6 80 1.6 &y
IPP22N03541-15 . 14.9 22 4.9 @
e,
IPISON035£L-03 P 2.7 80 11 (3]
IPIBONO354L-04 . 3.6 80 1.8 @
IPI22N0354L-15 . 14.9 23 4.9 3]
T —
IPBEONO3S4L-02 . 2.4 80 1 @
IPBBONC3S4L-03 . 3.3 BO 1.6 &
IPB22N035S4L-15 . 14.6 23 4.9 &

OptiMOS™-T2 P-Channel 30V (Trench)

66'—93" Rpsmm @:E 10V (max.) 1 Package*
wvEws | IPDSOPO2P4AL-04 - £.1 20 1.1 =
new: | IPDS80OPO3PAL-O7 - 6.8 80 1.7 LED)
nvewe | IPDSOPO3P4AL-11 - 10.5 50 2.6 LED)
wnew: | IPDSOPO3P4-04 - 4.5 20 1.1 =

IPBEBOPO2PA4L-0O4 - £.1 B8O 1.1 é

IPBBOPO2P4L-07 - 6.9 80 1.7 =
nEw: | IPBASPO3PAL-11 - 10.8 45 2.6 @
nvEwy | IPBEOPO32P4-05 - 5.7 80 1.1 O]
wew: | IPP/ISOPO2PAL-04 - & 4 80 1.1 (ﬁa
new: | IPP/ISOPO3PA4L-07 - T2 80 1.7 @
wew: | IPP/145SPO3P4L-11 - i b o | 45 2.6 T
~neEws | IPP/IBOPO3P4-05 - 5.0 80 11 R E]
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Abbreviation list

ABS Anti-lock Braking System
AC Aliveness Counter
ACC Adaptive Cruise Control
ADC Analog Digital Converter
APl Application Programming Interface
ARC Armival Rate Counter
AS Activation Status
ASAM Aszsociation for Standardization of Automation- and Measuring Systems
ASIC Application Specific Integrated Circuit
ASIL Automotive Safety Integrity Level
AUTOSAR Automotive Open System Architecture
BDHA Basic Design Hazard Analysis
BEMS Battery Management System
BSW Basic Software
CAN Controller Area Metwork
CBC Common Body Controfler
CCA Cycle Counter for Aliveness
CCAR Cycle Counter for Armmival Rate
CCF Common Cause Failures
CFC Control Flow Checking
CFG Control Flow Graph
CGW Cenftral Gateway
CMF Common Mode Failures
Com Communication
CPU Cenfral Processing Unit
CRC Cyclic Redundancy Check
DC Diagnostic Coverage
DLL Dynamic Link Library
DSC Digital Signal Controller
E/IE Electric/Electronic
EASIS Electronic Architecture System Engineering for Integrated Safety Systems
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EAST-EEA Electronic Architecture and Software Technology — Electronic Embedds
Architecture
ECM Engine Control Module
ECU Electronic Control Unit
EDC Ermor Detection Code
EEP EASIS Engineering Process
EEPROM Electrically Erasable Programmable only memony
E-Gas Engine management system of gasoline and diesel engines
EMC Electronic Magnetic Compatibility
EMS Energy Management System
EPS Electronic Power Steering
ESP Electronic Stability Program
EU European Union
EUS Energy Uncoupling System
FAA Functional Analysis Architecture
FDA Functional Design Architecture
FHA FAL Hazard Analysis
FMEA Failure Mode and Effect Analysis
FMEDA Fault Mode and Effect Diagnosis Analysis
FMF Fault Management Framework
Fou Fail Operational Linit
FPGA Field Programmable Gate Amray
FSM Fault State Manager
FsSU Fail Silent Unit
FT Fault Tolerance
FTA Fault Tree Analysis
FTCom Fault Tolerant Communication
FTDMA Flexible Time Division Multiple Access
FTU Fault Treatment Linit
HA Hardware Architecture
HU Head Unit
HW Hardware
o InputiOutput
Ic Instrument Cluster HGA Hazard Graph Analysis
D Identity HiL Hardware in the Loop
ISR Interrupt Service Routing HIS Deutsches Automabilkonzortium - Hersteller Initiative Software
ISS Integrated Safety Systemi(s)
20 ©
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ISS EP 155 Engineering Process
IT Information Technology
LIM Local Interconnect Network
MCU Micro Controller UNIT
MiL Model in the Loop
MMU Memory Management Unit
MPU Memory Protection Unit
MiA Mot available or Mot applicable
HA Mot Applicable
MM Metwork Management
MVM MNon volatile memory
OEM Criginal Equipment Manufacturer
2IL OSEK Implementation Language
ORC Occupant Restraint Controller
08 Operating System
OSEK, OSEKWVDX | Offene Systeme und deren Schnittstellen fr die Elekironik im
Kraftfahrzeug®, Open Systems and the Comesponding Interfaces for
Automaotive Electronics
PFC Program Flow Checking
PFH Probability of one dangerous Failure per Hour
PHA Preliminary Hazard Analysis
PWM FPulse Width Modulation
QoS Quality of Service
RAM Random Access Memory
RBTL Reverszible Belt Tensioner Left
RETR Reversible Belt Tensioner Right
RCP Rapid Control Prototyping
ROM Read-COnly Memory
SW.C SoftWare Component RTE Run Time Environment
SW-Cs Software Components RTI Real-Time Interface
SWM Steering Wheel Module RTOS Real-Time Operating System
SW-Watchdog  SoftWare Watchdog SBC Sensotronic Brake Control
TcM Transmission Control Module sc Sensor Cluster
TSIU Task State Indication Unit SER Single Error Region
TOMA Time division multiple access SEE =ate Cailure: i
UART Universal Asynchronous Receiver Transmiter SIL/ASIL Safety Integrity Level § Automotive Safety Integrity Level
" " SOP Start of Production
UML Unified Modeling Language
SotA State of the art
VEV ‘Verification and Validation
SPC Suspension Controller
VFB ‘irtual Functional Bus
; . SRS Safety Reguirements Specification
WCET Worst Case Execution Time —_— T ———
WSM Whesl Steering Module W = e
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Sy 4 (K 35d e ol 553 A S5 ) JES aal 5 S 5248 ol 1 58 3 e
s(Real Time Operation system) <3 (2 dale aiua i) O & 53 G i saay )3 3l o
A 5 80e 50 s abila Gy pote Al Sy e sla ) 8 a0 atile 4y sla ) A
sl ) 8 o x5 dale i b s 4g 005 431 ) Dledd 1 (53 5 IS Al G 5 2190 (o0 i
D18 a s das e 95058 (S s S DTS aal 5 (6551 555 (ol (B30 3 53 (o0 3 s (onpan
W 138 o al (5 3l g 0 sa Ciriaa 53 (5 )5l 5 (aal A8 a5 550 iR Gl el (3 S
Ol s 53 Gy yma GRSl gl g 52 63 (St g3 J S slaaal s Sl 3 e

a R CudsS D gy N0l (e 4ua e MOTOROLA SNEC <AMD <ETAST «BOSCH il
18 a5 slaa il 5 )38 8y (oudige sla ) 3l 5 L o s 4n dasia )

a3 Ay a5 (s i «Je ) 4sliyy S i (AUTOSAR)

54 3ad (il Jalye 53 1 BOU LI ai dnss s das s 3 o2 oliind (sla ) 34 allia ol
434S aa jlailind 5 b e 5 sl i b ¢l 38 Gt T ¢y 53S0 ¢ Sl ooy calas
Sl ) 3l ORaias da 53 5 Al g Ciladal NS (i €550 A 8 Jlu Jass 65 S jide sk

AR (a8 () 22 5a Cand 02 (535 ada g3 5e

a3 O (VL ey geab a5 55058 lal gl ) (el 5 508 (S IS (sl el 0 55l

S Gladad 5 J S ale ) ool L s alsaus ol 29 (o0 Jalidi 1) 50058 (al b 4 das ye
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) 008 A g (o a5 (Sl GBS 5 asaiilin ) ¢ el ¢l IS (il 8 ey

eald By 5 Sam il oo cp) G811 (S0 ol sie 40 55058 (S DS aal 5 la ) 8 o 5
ECU Gl 13 o 5 ¢ IS (2 apnsdlil (3ala atiss (31518 5l (55l 55 Jaliio ) san 50052 1) 58
95 (i La ) 341 oy ol aiiua (Embedded System) sad ansi sl ) 8 o i g 53 ) ) 5 ge
ST (3503538 3 IS G pade b ) S

~ib(Real Time) gle b 5 (Event) G Gubasl o 231 55 (e )l 38 a5 0ol ) ) Japna

g5 gl all yuaie 2l g8 e 0dd aDle) la saie Yl g Al alal g 58 5 Jlal sla J 5k
i 8 a3 S (g slera 5 1l Japma 4 il 5 L)
i) 1 4o sl s a1 ¢l s leae ) i ECU U134 o 5

JAS J s 5lee

IS5 Js Sl

Jale i J g 5lae
2303 )l sl dale s S L 5000 (6 5l saly ) ke o 5 200 58 (e Jale alss J g Sle
A paldtul

SR S A J A g ECU (Y-

(Sensors) W S alis s 4 15 a3V sl 2la Jsara b4 (S s 5 J S aal 5 (V) IS Bldae
Jiiie (Actuators) W _Sdae 4 1 canlia sl Jla s cledl (59135 3 G 5 358 (e salym Taina )
(SilSa sl ) 3l 28 (e ECU ) 4S (la e (ilae casd apgiap o Slee 2S e

S el ) J S QB S S L (Sl sty (Sl s e
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‘.f:h-;* Mercedes-Benz
(V)5
AUTOSAR (Automotive Open System Architecture):¥-¥

ol Dl S Al G il 35S (e IS )58 (53 Sas e300 W ECU I8
sdase (b o8 g1 A S 5 ) 8 p i alida (sl i g o1 9 285 L 3K (5
A.J}Js_i.awa\é.ﬁ\ ‘eﬁuydsajﬁ.«s JJ@J‘KNDFJJJ}_AJAQ&MMJ‘;%
_a&eﬂ«bﬁfau.uQtéasjt.uj,ﬁ)sotiquudﬁ@jL-H\ D3 3t

LaS 280 oo JSE ) (50353 A 8 QI 5 00l 0 jlailinl )l 38 & 5 (5 jlese AUTOSAR
Toyota Motor ¢« PSA Peugeot Citroén_) Sbawaiic OS jLia

General <Ford Motor Company<BMW Group «Volkswagen<«Corporation
42 Siemens VDO sContinental <automotive suppliers Bosch «Opel <Motors
20) SAUTOSAR o 55 4ali 2 ylaibiad) (¥) IS (aldan  Cansd 0 5 3bad plailinad
50303 aaant (53 3 S sla 38 8 L ECU Lo 4 S8 a i g 4l v Ja g e

A e ot | Ll G Ll )
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H-uqlpnm l"-ﬂn-;ﬂ-ﬂml nr-un:nm %ﬁ
2
AUTOSAR RTE 2
3

Basic Software

Transtor layers tor diferent communication technologios (e.g. CAN, LIN, ...}
Tt oy o, 1P el e

Sysiom sarvicos (dingnostic protoooln, ...)

WVFAM munago mant

Microcontroller Abstraction

ECU Hardware

ECU 2 )V 3 o (s 53 4ali 3 43 b5 je2e) 80 AUTOSAR (V) S

AUTOSARg! 2! u-'\én o ) -YLY

1S (oo Juid 1) ) 8 GIMIAUTOSAR

Y JS& 2 (Function Library)ed 43é s sla (DS 5 gl 53 ) 23me saliind culile
Sy aaulti Culilie

Ol (5 Jlaisl culilde

(¥) Ui L2 ( Function Integration)¥ seass ) sl od il o ) a5 ool Culide
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Hurchwinre A Hardware B [ —
— Inlsgration Function Librory
P e e e e | G
Walacha &

555  SEEE oo
AUTOSAR sl ¥ IS5
(Tools Chain)W ) s o i £-Y
8 Dl 3 g a5 Ol 4y 5053 (sl 138 o Sl ealiid 50 3l a8 (50 ) gl (S (§) IS (3iae

S & Sl aala je (5255 b ala je G (a5 450 sk 080 L oad ealiid (sla )
AL el iy pad 5 S DS phala e 3 () cue s eue IS Gllee 5 ) ) i)

MATLAB/Simulink Statemate UML-Tools
itine
dSPACE ALTERA . Rein-uC co
Systam ?
TargetLink OSP-Buillder
|c-code VYHDOL-Code VHDL-Code C-Code] CiC++-Code
Blentor Graphic, Protel DXP u.a.
i —
WHDL / Verilog
Flentor Graphics u.e.
ALTERA il
QSEKNDX Cuartus-li ISE 5.2 _-_“""’c's
MPCSSS ALTERA Xilinx MPCHSS
TriCore Stratix Virtex-2/Fro ATS
) v v v
MATLABR/SImulink R i Statemate
dsSPACE TIE [ L =1
Targetlink
i s ey I
[C-coae] |e-coae| [e-coae|

[ POLYSPACE C-Verifier (MISRA-C, DO-178B)

DOSERMAYDX DOSERNVE> DS ERAVDS
i — e
MPCoS55 MRS5S
TricCore TriCore
v v v

Basa Ll 3 (s & b 1(£ YIS
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Ecu_/ 8 a s dswgl oyl 8 0 oad saliic) sl ) 300 &) -F-Y

BISLIPS A TRPIE G RN

DOORS .\
QFD/Capture .Y

A8 a8 Jaladg 4y 5ad W 1 o Y

SDL(State Diagram language) .\
State flow .Y
State mate .¥

3R o g S (sla ) oY

Real-time Studio .
C.

\

Y

Borland C++ Builder, Visual C++ .Y
Visual C# .¢

N8 a8 (s b oy W 1) 26

ASCET .\
Mat lab/Simulink .Y
MatrixX .Y

S g Sl sl 20

Hitex .\

(Doors, QFD/Capture) 8 a5 Slubdy b g5 ) -) €Y

Cirbia )3 dig ) o S AW ofy s )bwand 5 J S ) QFD/Capture 5 Doorscsla ) 3 a
Gl Gl (5 1S L 5 Heaiy g s ) 80 a3 S Doors 2018 b 3 8doors U 8l a5 )3 5a
Yo dald HI 3 ey cn) a5 o0 S 40 Js sl (o ied JUES Gy jde ) 0 5008 Ciaia 248
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s e (2 JalS s e 2 430555 b (i 4S Gl als e

S o J RS 5 o b gl Ala je Ay ada je g il 3 )50 55 IS AL 18 il
23S o L i3 3 ) se 4 O i doors U 31 a6 e s )

,Xqu"‘/\,Y LR A ‘}}J..\.J.} &_\A.i ‘)A\O

Drag &DropJdalS @l 5 o jla i yze

p 8 dia Glejas 3 S L (Sl

‘\AYJAQJJLJ.JJMO

(StateFlow,SDL)Jslad g 43323 W ) ja) 1 Y- -F.Y

Cambm )3 25 oo S 40 201 Gllal (g (Sl 8 (slaalad ) oaldind L Jilas 5 4 30 (sla )
sl J e ECU )8 o 3 42 58 (5 W State Diagram J) edldiul 55355
State Diagram: )} ealéiu) (5Ll e

A e QB 5 e gale |y odan 9 K slaaul 3]

2 sd oalie i g aala ) ghay ail B U2 e eleS D

o) 2l 83 gagn SleAdne ) 3

A e Al Glinedal 2l 8 )4

WS e Jaesi ) aft glbac) (u Gilalysi ) 5

2 piga Nl b Sl 5 da i e i GRS el 6

(C, C++, Visual C#)J‘Jé‘ ?J'.' (o a8 (ol ) 3l (Vo) FLY

aa e b4 Ve aas 5 BoscheS yd dav 53 ( BCU) 5058 (Alaas (Sai s 58 J i aal g ol o)
A e e b gL S Sl Gal gle) O 02 2 Al axn S C ol L ol DI s 480l
sBorland b &S 53 ) alas ) el oﬁ&u}@\ﬁgdmtﬁu S yadaw i C b))
UNIX, 2iile gles pge s dale wuma caai o a8 el gl ol sl (S asiaMicrosoft
Borland C++ «Visual C++oael b .l ANST C 2 latind ) cuesi sLinux, Windows
.02 S el o 3 3S (gl paa G ol ) ol 508 sl &S 5 Visual C# sBuilder
QB 5 sl calaia o 88 sladali s ol Ll (s 18 (o3l o) 5L s deadiiie )
sl 3l 2 g i s plaly 5 Glisedal CullE g al e 3 gagn g S A ge Ay caiud (Sl ) g
A oal 0S4 C 5 C gl 4l s 49 OSEK dele atunn 5 Ascet

(ASCET, Mat lab/Simulink, MatrixX) s b= oaby W ) ) s ¥-1-Fo¥
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) 02l G (55 o 5 A Anas 55 V49V Jls 534S ol ETAS S 55 Y gaass ) (SSASCET
s (o 5 4ali i gla () 40 g S ) e (2 g Jabsa ) (1SS GRS (9 5 (b daime S
38 4an 5 C b a1 ok i) K jude G ) ealiinl b 55k oaly | (it () @il 58 ¢l
sl S b )8 e s S ey R I B BCU adadla 3 518 )L cililee 5 e 4an yi(5) 0 G
55 a8 2m 3 Yo JISASCET

Pl ) e Ao Adi A g1 la 18 e )

* ASCET-SE
* ASCET-MD
* ASCET-RP

(ASCET-SE Software Engineering):)-¥-)-¥-¥

pge DY geane Jald i 3l cpb L Canl 55353 (U138 a3 (pudigs) 435l (Al sk 1 ) A8 a ) ) S
( Js3ke Om bl ) el s Jsdle 5 &l 55 (om0 cAdd s Lo Dl (o) 0 ol 553 55 ) S
5 50n e aba b s b sl Ol e (sl sdlal (b 4l 38 )5l 3 ¢ 5508 CudS )
Al ) » (Software Engineering) ) 8 oy 3 4 gl Cud (bl b Gle ) L dasi e aualia

S s) 1 5 ASCET MD 4 Jaw 55 5348 sl Je (ol s a3 gl ps (oo 53 4l sla S

013 A3 ol 4 (5355 O sie 4r ead (e Jae 1) AS s i Gl a5 (e IS 4 gl a2 o )
033 3132 305 (519 o3kl i 4S 0 Slasl A 5 (513 € by Gl s o 53 4ali_py (58S s 5 0
il ) Gladidia o) Hly 4did () 20 I A BECU )8 s dg Ja gy

&) 5ol el Jae saiay filale

La 523 1y 50y alida &) 5 oaii€  Sluiliye

la an sie o3l L S LS Culilbe

Slalas 2l 55 5 55k S 50 YU Callaadle

asdly cale Hlalu G (ulad 50 S dlale

b)) sl jlailiul il g1 W e2la a5 i alagle
ol 2213 jld (5 yidie 4S (s 023 313 5 5 b hdaile

2 e Al 4 ol 4S e oi 3o
¢ Infineon C16x — ST Microcontroller
MC9S512 ¢ e MOTOROLA M68HC12

e MOTOROLAMPC5xx

e Hitachi SH70xx
¢ Texas Instrument TMS470
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¢ Infineon TriCore
e NEC V85x

(ASCET-MD Modeling & Design) :Y-¥-1-¥-¥

383 o o Jla) (gt Cillan) sk | R (28 (s bene cand | R (5 (5 e slie »ASCET-MD
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ASCET-(RP Rapid Prototyping):¥-¥-)-¥-¥
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OSEK 05
Kernel
Flles produced by 8G .
!__I Make il
D Third party tools & related files }_Object libraries
D OSEK components, tools & related files
D User writtendefined Exacutable fils
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