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System Partitions
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Success Story

�

Mass production in chassis (ABS) with ARM7Mass production in chassis (ABS) with ARM7

�

Mass production in dashboard with ARM7Mass production in dashboard with ARM7

�

Production ramp-up in airbag with ARM7Production ramp-up in airbag with ARM7

�

Several  design wins in central body controller with ARM7Several  design wins in central body controller with ARM7

�

Several design wins in telematics and infotainment with ARM7 and Several design wins in telematics and infotainment with ARM7 and 

ARM9 ARM9 

�

Design win in powertrain with ARM9 and ARM10Design win in powertrain with ARM9 and ARM10

�

ARM7 selected for mixed signal designs (sensors, mechatronics)ARM7 selected for mixed signal designs (sensors, mechatronics)

�

Designated successor of 16 bit architectures in  body applications Designated successor of 16 bit architectures in  body applications 

�

BIST software and FaRo IP for Safety SystemsBIST software and FaRo IP for Safety Systems
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Evolution in Automotive Electronics

�

Electronic systems (safety, Electronic systems (safety, 
telematics, internet, x by wire) telematics, internet, x by wire) 
have  already become have  already become the the main main 
differentiator for vehicle differentiator for vehicle 
manufacturersmanufacturers

�

Value of electronics is rising from Value of electronics is rising from 
$940 to $1,460 in 2004 per car $940 to $1,460 in 2004 per car 
(source: Gartner Dataquest Jan 01)(source: Gartner Dataquest Jan 01)
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Challenges

• Growing network complexity Growing network complexity
• Increasing number of control units  Increasing number of control units 
• Heterongenous networks interconnecting 8 to 32bit devices Heterongenous networks interconnecting 8 to 32bit devices

• Multiple architecture to maintain Multiple architecture to maintain
• Multiple software versions to maintain Multiple software versions to maintain

•  Huge increase of software volumeHuge increase of software volume
• 128kB in 1990 to est. 4MB in 2005 in powertrain or chassis 128kB in 1990 to est. 4MB in 2005 in powertrain or chassis
• Car radio > 256kB Car radio > 256kB

•  Increasing supply chain complexityIncreasing supply chain complexity
• 3rd party and customer software to integrate 3rd party and customer software to integrate

•  Design correctness and reliability are vitalDesign correctness and reliability are vital
• Recalls expensive and damaging to the image Recalls expensive and damaging to the image
• Requirement is 1ppm Requirement is 1ppm
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Implementation Example
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Evolution of Network

Seite 3EEElektrik-/Elektronik-Entwicklung
Elektronikstrategie

Automotive electronics

From a mechanical industry to an industry driven by electronics
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Evolution of SW Volume

Seite 9EEElektrik-/Elektronik-Entwicklung
Elektronikstrategie

Powertrain
16/32 Bit

Comfort
8 Bit

Infotainment
32 Bit

Multiprocessor

Body electronics
16 Bit

Automotive electronics

Wide range of applications and requirements
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Reliability Issues

Electronic systems account for
49.2% of registered breakdowns
Source: ADAC
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Solutions

·  Optimise Costs:Optimise Costs:  
·  Reduce number of architectures Reduce number of architectures
·  Cummulate volumes per device Cummulate volumes per device

·  Amortise cost of ownership over as many projects as possible Amortise cost of ownership over as many projects as possible
·  Streamline sourcing and supplier base Streamline sourcing and supplier base

·  Improve Quality and Reliability:  Improve Quality and Reliability: 
·  Integrate functionality: reduce number of ECU in the network Integrate functionality: reduce number of ECU in the network
·  Assure correctness by design: executable/simulatable specification Assure correctness by design: executable/simulatable specification
·   Improve development processessImprove development processess
·  Design for reuse Design for reuse

·  Increase Productivity: Increase Productivity:
·  Design for reuse Design for reuse
·  Adopt reference designs Adopt reference designs
·   Comply to standardsComply to standards
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Potential for Cost Reduction

BOMBOM

Manufacturing costsManufacturing costs

Development CostsDevelopment Costs

Tools, LicensesTools, Licenses

Warranty CostsWarranty Costs

ASSPASSP CSSPCSSP

IntegrationIntegration
VolumeVolume
Design for Supply ChainDesign for Supply Chain
Efficient distribution of Efficient distribution of 
functionalityfunctionality

Productivity:Productivity:
Reuse, Carry OverReuse, Carry Over
Learning CurveLearning Curve
Process supportProcess support

Corporate Deals, ReuseCorporate Deals, Reuse

ReliabilityReliability

Cost BenefitCost Benefit
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Software Development Flow

Simulink, UML, Simulink, UML, 
SDL, etc.SDL, etc.

SimulationSimulation
SpecificationSpecification

CoderCoder CC
ModelModel

Operating
System

OS GeneratorOS GeneratorOIL

Application
Tasks

Object
Library

Compiler/Compiler/
AssemblerAssembler

Image

LinkerLinker
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Extended Software Development
Process

DOORS
CTE XL
Artisan RtS
ExITE
Matlab
Ascet

STEP-X
DaVinci
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Standards
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Possible Solutions

... speed them up

Run the extra software on 
existing devices and ...
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... Or Migrate to 32bit
·   Performance: entry point of 32bit in automotivePerformance: entry point of 32bit in automotive

· Powertrain  Powertrain 
·  Driver information systems Driver information systems
·  Chassis control Chassis control

·   Development methods, IP sourcingDevelopment methods, IP sourcing
· High level languages need compiler friendly architectures High level languages need compiler friendly architectures
·  Multi-level integration, diversified SW IP sourcing need operating system  Multi-level integration, diversified SW IP sourcing need operating system 
(OSEK) and reference architecture(OSEK) and reference architecture
·  SW structure needs larger address space and efficient programmer‘s model SW structure needs larger address space and efficient programmer‘s model
·  Efficient Software Engine needed Efficient Software Engine needed

·   Optimal Price/performance ratioOptimal Price/performance ratio
·  0.18µ technologies is mainstream 0.18µ technologies is mainstream
· Core impact on chip size declines with growing functionality and Core impact on chip size declines with growing functionality and
shrinking geometriesshrinking geometries
·  Open roadmap: compatible upgrades Open roadmap: compatible upgrades
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Trend in Microcontroller Designs

8051
core

peripherals

Drivers

memory

ARM
core

D
riv

er
s

Peripherals

Memory

8051 in 0.658051 in 0.65mm ARM in 0.18ARM in 0.18mm

· Analogue components, e.g. PLL, ADC, pads, Flash difficult to shrink Analogue components, e.g. PLL, ADC, pads, Flash difficult to shrink
·  e.g. 0.18� m to 0.13� m RAM shrink 50%, logic shrink 36%, no analogue shrink e.g. 0.18� m to 0.13� m RAM shrink 50%, logic shrink 36%, no analogue shrink

·  Significant increase in memory size, e.g. 32kB up to 256kB Significant increase in memory size, e.g. 32kB up to 256kB
· Significant increase in peripheral complexity: timer units, bus interfaces, etc. Significant increase in peripheral complexity: timer units, bus interfaces, etc.
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Chip Size Breakdown

20%Analogue, incl. Pad ring

45%Logic

30%Memory, incl. Flash

5%Core, incl. Interrupt Support

ARM7 based � C for body applications includingARM7 based � C for body applications including
·  Embedded flash Embedded flash
·  Complex timer unit Complex timer unit
·  ADC ADC
·  CAN CAN
·  Standard micro modules Standard micro modules
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Technological Partitioning

Computing PowerComputing Power

Current DriveCurrent Drive

16MHz 100MHz

1A100A

BCD
technology

Logic optimized:Logic optimized:
0.180.18mm CMOS CMOS
+ High clock frequency High clock frequency
+ Small chip size Small chip size

- No 5V No 5V
- Limited drive capability Limited drive capability

Power optimized:Power optimized:
SmartMOS, etc.SmartMOS, etc.
+ High drive capability High drive capability

- Limited logic capability Limited logic capability
- low CPU frequency low CPU frequency

Discrete Power + Discrete Power + 
Mixed Signal ASICMixed Signal ASIC

Logic Chip + System ChipLogic Chip + System ChipMixed Signal DeviceMixed Signal Device
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ARM‘s Vision

Homogenizing the Vehicle Network
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Homogenizing the Vehicle Network

Performance
Memory

t1990 2000

8051

The PAST

The Present
Standard Core
Level 1 standardization
All ARM based !!!

The Future
Standard Platform
OSEK, Tools, Simulation,etc

6502

C167
ST10 68k

68HCxx

Texas
TMS470
OMAP

ST
ST30

Vespucci

Atmel
AT91

Micronas
CDC32

Standard
Platforms

2005

Oki
ML67x

ET
easyCAN

Not
announced

Not
announced

Hynix 7 Sharp 7 & 9
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ARM Architectures

THUMB® DSP Jazelle® Media

Enhance per formance through innovation

THUMB® Architecture: Up to 35% code compression
DSP Extensions: Higher performance for fixed-point DSP
Jazelle®Technology: Up to 8X performance for Java
Media Extensions: Up to 4X performance for audio & video

Preserve software investment through compatibility

Architecture
V4T

V5TE
V5TEJ

V6

Feature Set
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Evolution of Automotive Core Roadmap

ARM7 SandCat

ARM946/
ARM1026

ARM926

Performance
MHz/features

mix

Body Central
Brakes
Airbag

Telematics

Multimedia

ARM1136

ARM1156

2000 20082002 2004 2006

NG Body satellites
Airbag

Entry level ABS
Mixed Signal

NG Body Central

Infotainment

NG Chassis
NG Powertrain

ARM9x6/
ARM1026

Powertrain
X-by-Wire
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The Vision in Action

Platforms
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�

Block Diagram

�

Package

ML67Q2201
Body Control System Controller

�

Overview
  The ML67Q2201 is a cost-effective ARM7TDMI®-
powered microcontroller designed for  automotive 
body control systems. The device is based on µPLAT™ 

— Oki’s proven SOC development platform. 
  Automotive body control systems require many I /O 
por ts.  The ML67Q2201 integrates 56 I /O por ts, as 
well as a 14V switch input por t that receives direct 
input from the car  battery.  All 5V and 14V por ts have 
an external wake-up input function that reduces the 
need for  external components such as OR gates or  one-
shot circuits and contr ibutes to competitive system 
cost. 

�

Specification
CPU: ARM7TDMI-based µPLAT-7B
Built-in memor y
    - Flash EEPROM: 128 KB
    - SRAM: 4 KB
CAN controller : 1 channel (32 message)
I /O por ts
  - 56 5V por ts
  - 24 14V (battery voltage) input por ts
Multi-purpose timer: 16 bit x 6
UART: 2 channels 
A/D conver ter : 10-bit resolution, 12 channels
Supply voltage: 14 V (battery), 5 V
Operating temperature range: -40 to +85 ºC
Operating frequency: 16 MHz
Package: 144-pin plastic QFP (MCP)

128K Bytes
Flash ROM

4K Bytes
SRAM

TDI*
TDO*

nTRST*
TMS*
TCK*

nRST
MODE0-1
TEST0-3

VDD

GND
PLLVDD
PLLGND

AVDD

AGND

VREF

AI[11:0]*

HVI7-9

CAN_TX
CAN_RX

ARM7TDMIâ

Processor BusProcessor Bus

Peripheral Bus : AMBA™ APB

System
Timer

UART
System
Control

Interrupt 
Controller

Arbiter
AHB-APB

Bridge

Bridge

Internal / External 
Memory Controller�

Test
Interface
Circuit

AHB-APB
Bridge

14V Input 
Interface

Analog-to-digital
Converter

Interrupt 
Controller

Clock Control

TXD0*
RXD0*

Time Base 
Generator

CAN Controller

Multi-purpose 
Timer

µPLATµPLAT™-7B core-7B core

System Bus :AMBA™ AHBSystem Bus :AMBA™ AHB

I/O Ports

AMBA™ AHBAMBA™ AHB

EFIQ
EIR[3:0]*

OSC0
OSC1

CLKOUT*

TMIN/OUT[5:0]*
TMCLK[1:0]*

PIO0-6

LQFP144-P-2020-0.50-K
� 20.0 mm

* The secondary function is assigned.

Planning

UARTTXD1*
RXD1*



28THE ARCHITECTURE FOR THE DIGITAL WORLDTM

*
M Skorzec

�

Block Diagram

�

Package

ML67Q2301
Instrument Cluster System Controller

�

Overview
  The ML67Q2301 is a highly integrated, ARM7TDMI®-
powered, quad-CAN micr ocontroller  designed for  
instrument cluster  systems.  The device is based on 
� PLAT™ — Oki’s proven SOC development platform. 

Quad-CAN controllers, each with 32 message boxes, 
ensure fast and reliable data transactions. In addition, 
the r ich set of fully embedded per ipherals and dr ivers 
allow system designers to pack higher  functionality into 
space-constrained cockpits.

�

Specification
CPU: ARM7TDMI-based � PLAT-7B
Built-in memor y
    - Flash EEPROM: 384 KB
    - SRAM: 16 KB
CAN controller : 4 channel (32 message)
I /O por ts: 64 por ts
Multi-purpose timer: 16 bit x 6
PWM: 16 channel
Stepper motor  dr iver : 6 channel (4 phase)
A/D conver ter : 10-bit resolution, 12 channel
Ser ial inter faces: SSIO, UART, SPI , I 2C (master)
Supply voltage: 5V, 2.5V
Operating temperature range: -40 to +105 ºC
Operating frequency: 24 MHz
Package: 144-pin plastic LQFP

Under  

Under  

development

development

384 KB
Flash ROM

16 KB
SRAMTDI*

TDO*
nTRST*

TMS*
TCK*
nRST

MODE0-2
TEST0-3
VDD5(5V) 

VDD25(2.5V) 
VDDRAM(2.5V)

GND
PLLVDD
PLLGND

AVDD

AGND
SMVDD5(5V)

SMGND

VREF

AI[11:0]
AI[35:12]*

SMn_Phase0
SMn_Phase1
SMn_Phase2
SMn_Phase3

CAN0_TX*
CAN0_RX*
CAN1_TX*
CAN1_RX*
CAN2_TX*
CAN2_RX*
CAN3_TX*
CAN3_RX*

ARM7TDMIâ

Processor BusProcessor Bus

Peripheral Bus : AMBA�  APB

System
Timer

UART
System
Control

Interrupt 
Controller

ArbiterAHB-APB
Bridge

Bridge

Internal / External 
Memory Controller�

Test
Interface
Circuit

AHB-APB
Bridge

Stepper Motor 
Driver
( x 6ch )

Analog-to-digital
Converter

Interrupt 
Controller

Clock Control

CSI0_TXD*
CSI0_RXD*

Time Base 
Generator

CAN Controller
( x 4ch )

Multi-purpose 
Timer

� PLAT� PLAT� -7B core-7B core

System Bus :AMBA�  AHBSystem Bus :AMBA�  AHB

I/O Ports

AMBA�  AHBAMBA�  AHB

EFIQ
EIR[15:0]*

OSC0
OSC1

CLKOUT*

TMIN/OUT[5:0]*
TMCLK[1:0]*

PIO0 - 7

I2CE2_SD*
E2_SCK*

SSIO
CSI1_TXD*
CSI1_RXD* 

CSI1_SCLK*

SPI
PCS0/SS*

MISO* 
MOIS*
 SCK*

PWM0[3:0]*
PWM1[3:0]* 
PWM2[3:0]* 
PWM3[3:0]*

PWM
( x 16ch )

* The secondary function is assigned.

LQFP144-P-2020-0.50-K
�20.0 mm
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4 KB
Flash ROM

ML67Q2401
Stability Control System Controller

�

Overview
  The ML67Q2401 is a cost-effective ARM7TDMI®-
powered microcontroller  tailored for  automotive 
stability control systems. The device is based on 
� PLAT™— Oki’s proven SOC development platform. 
  ABS systems that are going to be upgraded to stability 
control systems require more sensors and actuators, 
reliable communication, and the abil ity to keep a failsafe 
log. Oki’s ML67Q2401 controller  meets these challenges 
with 32-bit per formance, a dual CAN, and an embedded 
4 KB data log memory for  fast write/rewr ite capability.

�

Specification
CPU: ARM7TDMI-based � PLAT-7B
Built-in memory
    - Flash EEPROM: 256 KB
    - Data log Flash EEPROM: 4 KB
    - SRAM: 16 KB
CAN controller : 2 channel (32 message)
I /O ports: 40 por ts
Multi-purpose timer: 16 bit x 7
UART: 1 channel
A/D conver ter : 10-bit resolution , 16 channels
RAM M onitor: (for  software debug)
Supply voltage: 5V
Oper ating temperature range: -40 to +85 ºC
Oper ating frequency: 32 MHz
Package: 100-pin plastic TQFP

256 KB
Flash ROM

16 KB
SRAM

TDI*
TDO*

nTRST*
TMS*
TCK*

nRST
MODE0-1
TEST0-3

VDD

GND
PLLVDD
PLLGND

AVDD

AGND

VREF

AI[15:0]*

CAN0_TX
CAN0_RX
CAN1_TX*
CAN1_RX*

ARM7TDMIâ

Processor BusProcessor Bus

Peripheral Bus : AMBA�  APB

System
Timer

UART
System
Control

Interrupt 
Controller

Arbiter
AHB-APB

Bridge

Bridge

Internal / External 
Memory Controller�

Test
Interface
Circuit

AHB-APB
Bridge

Analog-to-digital
Converter

Interrupt 
Controller

Clock Control

ASI_TXD*
ASI_RXD*

Time Base 
Generator

CAN Controller
( x 2ch )

Multi-purpose 
Timer

� PLAT� PLAT� -7B core-7B core

System Bus :AMBA�  AHBSystem Bus :AMBA�  AHB

I/O Ports

AMBA�  AHBAMBA�  AHB

EFIQ
EIR[3:0]*

OSC0
OSC1

CLKOUT*

TMIN/OUT[6:0]*
TMCLK[1:0]*

PIO0 - 4

TQFP100-P-1414-0.50-K
� 14.0 mm

* The secondary function is assigned.

�

Block Diagram

�

Package

Planning
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ML67Q2400
Electric Power Steering System Controller

�

Overview
  The ML67Q2400 is a cost-effective ARM7TDMI®-
powered microcontroller tailored for  automotive 
power-steer ing systems.  The device is based on 
� PLAT™— Oki' s proven SOC development platform. 
  For  maximum efficiency and reliability, electr ic power 
steer ing systems require a 3-phase brushless motor .  
The ML67Q2400 features a dedicated 3-phase motor  
PWM circuit that enables dead-time control and 
optimized analog-to-digital conversion for  position 
detection. 

�

Specification
CPU: ARM7TDMI-based � PLAT-7B
Built-in memor y
    - Flash EEPROM: 128 KB
    - SRAM: 8 KB
CAN controller : 1 channel (32 message)
I /O por ts: 32 por ts
Multi-purpose timer: 16 bit x 6
Three-phase motor  PWM
UART: 1 channel
A/D conver ter : 10-bit resolution , 12 channel
RAM M onitor : (for  software debug)
Supply voltage: 5V
Operating temperature range: -40 to +105 ºC
Operating frequency: 32 MHz
Package: 80-pin plastic QFP

128 KB
Flash ROM

8KB
SRAM

TDI*
TDO*

nTRST*
TMS*
TCK*

nRST
MODE0-1
TEST0-3

VDD

GND
PLLVDD
PLLGND

AVDD

AGND

VREF

AI[11:0]*

U_Phase
Y_Phase
W_Phase

CAN_TX
CAN_RX

ARM7TDMIâ

Processor BusProcessor Bus

Peripheral Bus : AMBA�  APB

System
Timer

UART
System
Control

Interrupt 
Controller

Arbiter
AHB-APB

Bridge

Bridge

Internal / External 
Memory Controller�

Test
Interface
Circuit

AHB-APB
Bridge

Three Phase Motor 
Controller

Analog-to-digital
Converter

Interrupt 
Controller

Clock Control

ASI_TXD*
ASI_RXD*

Time Base 
Generator

CAN  Controller

Multi-purpose 
Timer

� PLAT� PLAT� -7B core-7B core

System Bus :AMBA�  AHBSystem Bus :AMBA�  AHB

I/O Ports

AMBA�  AHBAMBA�  AHB

EFIQ
EIR[3:0]*

OSC0
OSC1

CLKOUT*

TMIN/OUT[5:0]*
TMCLK[1:0]*

PIO0 - 3

Planning

QFP80-P-1414-0.65-K
� 14.0 mm

* The secondary function is assigned.

�

Block Diagram

�

Package
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ARM926EJ-S PXP - Hardware

�

ARM926EJ-S

�

With MOVETM

Peripherals for 
OS support

Programmable 
display sizes and 
colour depth

Dual master
8 channel

Static memory 
controller

�

Synch flash

�

Asynch flash

�

ROM, etc.

Flexible bus 
infrastructure

Multi-port memory controller

�

32-bit SDR or 16-bit DDR

�

Supports MBX 3D graphics

ETM/ETB
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All PrimeXsys Platforms consist of:

�

ARM�  cores and IP needed to boot, run and debug software

�

Configurable multi-layer AHB on-chip communications

�

Driving standards:  AMBA™, VSIA, SPIRIT, MIPI, etc.

�

Tool and methodology support to extend & differentiate

�

Pre-ported operating systems

�

Hard and soft prototyping flows

�

Third party community of tools and IP vendors

�

Technology Partnership program

METHODOLOGY

HARDWARE

SOFTWARE

The PrimeXsys�  Platform

COMMUNITY
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Today’s Solutions: 
ARM powered ASSPs for Telematics Design

TI – OMAPTI – OMAP
·PrimeXsysPrimeXsys
  ARM926EJ-S  ARM926EJ-S
·  TI DSP TI DSP

STM - NomadikSTM - Nomadik
·  ARM926EJ-S ARM926EJ-S
·   PrimeXsysPrimeXsys

ATMEL - AT91RM9200ATMEL - AT91RM9200
·  ARM920T ARM920T

Motorola - MC9328MXLMotorola - MC9328MXL
·  ARM926EJ-S ARM926EJ-S

Cirrus - EP9312Cirrus - EP9312
·  ARM920T ARM920T

Sharp - LH7A404Sharp - LH7A404
·  ARM922T ARM922T

Intel - PXA255/800Intel - PXA255/800
·  v5TE XScale core v5TE XScale core

Hynix – HMS30C7202Hynix – HMS30C7202
·  ARM720T ARM720T
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3.68MHz32kHz

UART

Slow APB Bridge
ASB 40MHz

SDRAM Controller Fast
APB

Bridge

SRAM
(2KB)

LCD
Controller
(incl DMAC)

DMA

SIR

Serial IrDA (115kbps)

       DMA 
  Adrs   Data

Photodiode MMC / SMC

Slow APB

Fast APB

(RTC)

80MHz 
(CPU)

40MHz
(BUS)

SOUND

D
A

C

3 UARTs  MMC / SMC

Watch Dog

INTC

TIMER / PWM

GPIO

I2S

STATIC
Memory
Interface

JTAG

TIC
ARM720T

(ICE and Boundary Scan)

OSC OSC

PLL

/ 2

Fast APB : 40MHz
Slow APB : 3.6864MHz

PMU

USB

PS2

RTC

ADC

External
Device

Keyboard

2 CANs

PLL

LCD

PLL

USB

HMS30C7202 Blockdiagram
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Engine Management Strategy
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�

Block Diagram

�

Package

1 MB
Flash ROM

8KB
Overlay

RAM

48 KB
SRAM

ML67Q2003
Powertrain System Controller

�

Overview
  The ML67Q2003 is a highly integrated, ARM966E-S™ 
powered (with VFP9-S and ETM9), microcontroller  
designed for  powertrain systems.  

Many Timers, A/D conver ters, ser ial por ts, PWM and 
CAN controllers, ensure fast and reliable data 
transactions.  In addition, the r ich set of fully embedded 
per ipherals and dr ivers.

�

Specification
CPU: ARM966E-S with VFP9-S and ETM9
Built-in memor y
    - Flash EEPROM: 1 MB
    - SRAM: 48 KB
CAN controller : 2 channel (32 message)
I /O por ts: 134 por ts
Input timer: 24bit x 2, 16 bit x 1
Output timer : 16 bit x 6
PWM: 16-bit resolution, 14 channel
A/D conver ter : 10-bit resolution, 36 channel
Ser ial inter faces: SCI , 5 channel
Transition Detector : 8 channel
RAM M onitor : for  software tuning and debug
Supply voltage: 5V, 3.3V
Operating temperature range: -40 to +125 ºC
Operating frequency: 80 MHz
Package: 272-pin plastic QFP

Under  

Under  

development

developmentTDI
TDO

nTRST
TMS
TCK

nRST/nRST2
nRESOUT

nOE
MODE0-2
TEST0-5
VDD5(5V)

GND
 VDD3(3.3V) 

VBG
REGVDD[2:0]
REGOUT[2:1]

REGGND
PLLAVDD
PLLAGND

AVDD/VREF /AGND
AI0[15:0]
ADRQ00A/0B/1A/1B*
AI1[15:0]
ADRQ10A/0B/1A/1B* 
AI2[3:0]
ADRQ20A/0B/1A/1B*

TRNS[7:0]*

TX[1:0]
RX[1:0]

ETM9
Real Time trace

External 
Memory

Controller

AHB-APBus
Bridge

Transition Detector

Analog-to-digital
Converter

( 10bit x 36ch )

Interrupt 
Controller

Clock Control CAN Controller
( x 2ch )

Input Timer
( x  )

AIEC9 coreAIEC9 core

System Bus : AMBA�  AHBSystem Bus : AMBA�  AHB

I/O Ports

EFIQ
EIR[3:0]*

OSC0
OSC1

CLKOUT*
CAP A/B/C[1:0]*

CAP[3:2]*
CAP[9:4]*

PIO0 - 16

16bit TimerART2TRG*

SCI
( x 5ch )

TXD[2:0]/RXD[2:0]*
TXC[2]/RXC[2]*

TXDA[4:3]/RXDA[4:3]*
TXDB[4:3]/RXDB[4:3]*

Output Timer
( x ch )

OTCAP[3:0]*
OTOUT[21:0]* 

PWOUT[5:0]*
PWOUT[13:6]*

PWM
( 16bit x 14ch )

* The secondary function is assigned.

QFP272-P-3636-0.50-K
�36.0 mm

VFP9-S
FPU

RAM
Monitor

ARM966E-S
CPU core

Memory
Controller

RMDATA[3:0]
RMCLK
nRMSYNC
RMEN

External
Memory
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Dual Core Powertrain Platform

APB Bus

VIC

E
B

I

O
n C

hip
M

em
ory

APB Bus

C
AN

SPI

U
AR

T

U
AR

T

SPI

Communication Interface

D
M

A

APB
Bridge

DMA AHB

Data AHB
IO Processor AHB

G
PT

ETU

AD
C

AD
C

Engine Interface

Instruct ion AHB

ARM1026 ARM7Comms
unit

VIC

Debug and Trace I/F

APB
Bridge

SCM

System
Timer

WDT

C
AN

APB
Bridge
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Summary

�

Software increase drives standardisation

�

Standardisation drives portfolio that covers every 
system and allows an efficient implementation 
of platform strategies

�

Success of standardisation is based on large 
partner base that supports vendor 
independence


