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Body and Comfort Systems Overview

Driver Comfort Vehicle Networking Safety Related

» Door Module » Central Body Control » Immobilizer

» Window Lift Module »Keyless Entry
» Seat Module » Central Gateway

»HVAC

» Electric Roof

» Tailgate

» Body systems embrace a broad variety of applications inside the
cabin
- Cost drivers: Comfort, safety, security
= High user value — look and feel
- Performance drivers: Vehicle networking
= Little user value - invisible

» Body systems cover the widest range of performance requirements
- Small 8-bit controllers and watchdogs
- General purpose 16-bit controllers
- High performance 32-bit compute engines
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Fuel Efficiency — Not Exclusive to Engine Management

Central Body Module Door Module, Window Lift
Gateway

» Electrification of the car HVAG

» In-vehicle networking
Vehicle Networking

» Greater integration

Fuel and Water Pump

50 kg = 0.1 L/100km

Energy Efficiency

» Efficient engine control

» System optimization

. Engine Fan
» Power reduction , Rain-Light Sensor
Advanced Front Light
. Immobilizer
<
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In-Vehicle Networking Evolution

» Today

- Up to 80 individual ECUs Future Evolution
. Domain-Based Network
- Local and proprietary network structures
- Increasing interaction between ECUs | veree Central Switch =
* |nCreaS|ng SOftware COmpleXIty EternetorFIexray’?
* IncreaSIng Cabllng Welght CE:?rionlleer C()sriltfret:ﬁer C(ﬁ::t):)ﬁer In(f)zt:tiz:;zrt Controller
. IncreaSing eVerything Stability | Reverse . Hw Body
g T Control Camera Satellite " satellite 1
>Tomorrow | Energy Airbag | Park Assist . Telephone | Body
. Management Control Camera Satellite 2
* Domaln ContrO”erS Suspension i Infotainment
CAN antrol B %'e':gc?mt —  Ssatellite 1 B Sa?;ﬁtye3
- Reduced number of ECUs
) . Safety | LDW Ethernet/MOST 1 Body
- High performance multi-core controllers satelite 1 satellte 4
. . FlexRa Ethernet >
. Intelligent satellite modules y 5
- Reduced wiring °
- Domain specific networking
- Software standardization (Autosar)
| o | | e
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Why Multicore in Embedded Applications?

» Frequency scaling constraints
- FM frequency band
- External component cost
- Package cost
» Multicore processors viewed as most
viable approach to achieve required

performance gains within power
budgets

Networking Multicore

Automotive Multicore

» New challenge: Software for multicore
processors
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Body and Comfort Challenges

Market Dynamics
Cost pressure and globalisation force platform designs
Going Green: the dominating theme

Standardization vs. diverging OEM car network architectures
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Freescale Body Systems Solutions
Microcontroller Overview
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Automotive Core Architectures

Power Architecture® i MX ARM™
(g_%?[) (S‘I162-£))I(t)) MPC55xx and (32-bit)
MPC56xx (32-bit)
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Performance/Features
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@ Avice @ Planned Freescale Body Electronics MCU Roadmap

4 @ InDesign @ Proposed
S N
___________________________ \
Complex Gateways P MPC5668G MPC56xx
i MPC5510 MPC5517x EIZO%Z6+Zé),h2 MB F|\I/?S(;]" SLQBQ KB RAM 90nm
i 1.5M Flash, 80 KB RA exRay. Ethemet, Media
: 32-bit RISC Up to 6 CAN, FlexRay, MPC5668E
nghly Integrated 1 e200z1, eDMA MPC5516/15/14x E200z6+z0, 2 MB Flash, 128 KB RAM
' e200z0 optional
Central Body Controller ' 43 ee.80 Mha e D A Ctlitel MPC564xB/C
i pto - E200z4 (dual core), 120 MHz
v 130nm FlexRay optional MPC560xB/C >>1.5 MB Flash, 256 KB RAM
I,’_______:::::::::::::::::::::::::: E20020, Up to 1.5 MB Flash Ethernet, Flexray, 6 CAN
Central Body « S12-S12X 3/6 CAN, 96 kB RAM
1 16bit CISC S12XE
1 q
XGATE optional XGATE, EEE
| Upto SoMHy 1M/512/256K Flash, MPC560xB
Instrument | 64/32/16 KB SRAM E20020, Up to 256 KB Flash
' 180nm Up to 5 CAN 1 CAN, 20 KB RAM
Cluster . S12XS
] S12XH no XGATE, data flash
] Up to 512K Flash 256/128K Flash, |
1 XGATE for TFT display 12/8 KB SRAM
! Stepper Motors /4 Y
CAN Gateways: S a; t20|;)28K Flash EE S12xx — 90nm S12-S12X
1 ! 50MHz, XGATE, MPU, ECC 1
‘\ Up to128K Flash 4 KB SRAM, 1 CAN : Up to 512k Flash NeXt gen :
. Al 4 KB SRAM, 1 CAN L7 1 Linear Address Space ]
Single CAN e ~ : !
. e 3 1 S12G — 180nm ]
1 EEPROM, no XGATE
Up to128K Flash SO8EN , S08 | Up to 240k Flash,
1 CAN, 32-100pin Up t032K Flash 8bit CISC 1 25 MHz
LIN Slaves 32-48pin Upto 20MHz —
S08EL/SL 0.25um | Mpnollthlc S12 ASSPs
Up to 32K Flash g : Window Lift
SLIC for LIN, 20-28 pin | Motor Control
1 HVAC
General S08SG ) Etc
Up to 32K Flash ] :
Purpose . 8-28 pin /l
NOW 2010/2011
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Freescale Body Electronics MCU Roadmap

@D Available @ Planned

4 @ InDesign @ Proposed

Complex Gateways
Highly integrated
Central Body Controller
Central Body
Instrument Application Low End
Cluster :

» Safety Micro / Watchdog
CAN Gt » Body Controller in Emerging Markets ”

ateway: : 12-S12X
» Body Peripherals (Door, Seat) SIAE
Next gen

Single CAN

508D 1 S12G - 180nm

Up to128K Flash SO8EN , S08 | LEJ??(I? %’k”ﬁaﬁﬁ”E

1 CAN, 32-100pin Up to32K Flash 8bit CISC : 55MHz
LIN Slaves —l 32-48pin Upto 20MHz T S

onolithic S
Up t032K Flash 0.25um E Window Lift
SLIC for LIN, 20-28pin | Motor Control
General S08SG ;XAC
Purpose i
NOW 291 0/2011
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® hcicle @ Plamed Freescale Body Electronics MCU Roadmap
4 @ InDesign @» Proposed

Complex Gateways

Highly integrated
Central Body Contro

MPC560xB/C >>1.5M Flash, 256KB RAM
’ : E20020, Up to 1.5MB Flash Ethernet, Flexray, 6 CAN
Central Body 3/6 CAN, 96kB RAM

S12XE
XGATE, EEE

MPC560xB
Up to 50MHz 1M/512/256K Flash,
Instrument P 64/32/16 KB SRAM i U o el
180nm Up to 5 CAN I el

Cluster S12XS
no XGATE, data flash
256/128K Flash,
12/8 KB SRAM

CAN Gateways S12P S12xx — 90nm S12-S12X

Up t0128K Flash
50 MHz, XGATE, MPU, ECC
4 KB SRAM, 1 CAN Up to 512k Flash Next gen

Linear Address Space

o === —

Single CAN Application Midrange

» Main Body Controller
LIN Slaves » CAN Gateways

» Legacy Applications
» Body Peripherals

General » Body Controller in Emerging Markets
Pun S icro / d
urpose » Safety Micro / Watchdog
»
»
<.
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Freescale Body Electronics MCU Roadmap

@D Available @ Planned
4 @ InDesign @ Proposed
MPC5668G MPC56xx s
Comp/ex Gateways E200z6+2z0, 2MB Flash,. 592KB RAM 90 \ll
1.5M Flash. 80 KB RA} FlexRay, Ethernet, MedialB nm :

32bit RISC Up to 6 CAN, FlexRay, MPC5668E |
Highly integrated Zgggié’oe[t’i';"& Bl MPC5516/15/14x |
Central Body Controller B ST R MPC564xB/C

Flexfay optiona B MPCss0xBIC 2 5M Flach, 256KE RAM

__________________________ E20020, U;(to 1.5MB Flash Ethernet, Flexray, 6 CAN

Central Body 3/6 CAN, 96kB RAM
MPC560xB
instrument 200 Up o2 e
Cluster
CAN Gateways Application High End
» High End Body Controller
Single CAN » Main Body Controllers
» Complex Gateways
| IN Slaves » Body Peripherals, e.g.
- Door Control
- Seat Control

General
Purpose
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Freescale Body Systems Solutions
Analog Components Overview - SBCs
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System Basis Chip — SBC

Energy Management
» Flexible power supply for the main MCU
and others for auxiliary loads

Ballast Regulator (Vaux)

Power Sharing (Vdd ballast)

mmd > Innovative cranking pulse management

MCU Regulator (Vdd) » Scalable hardware design for 8/16/32-bit

body applications
Internal CAN Regulator (Vcan)
L Pover (e Functional Safety
» Enhanced fail safe protection
Flexible (1/O) SP] » Monitoring of critical pins
Wake / INH Adv W/D » Programmable fail safe default status

» Energy savings in low power modes
Secured State Machine

Robust In-vehicle Networking
» Standard and interoperable transceivers for
- High-speed CAN
LIN Physical Layer . Single or multiple LIN
» High EMC/ESD immunity and low emission

HS CAN Physical Layer
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Customer Concerns and Freescale Solutions

» Help customers meet their design challenges by providing associated benefits

Customer Concerns

Increased electrical content can increase battery

SBC Benefits

Freescale SBCs save energy by minimizing current

discharge in parked mode or increase CO2 emission | consumption and optimizing wake up events

Need ability to improve determinism during failure
modes

Freescale SBCs offer flexible safety solutions and
documentation to support application safety integrity
level (SIL) assessment

F )
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@ Avice @ Planned Freescale Body Electronics MCU Roadmap

4 @ InDesign @ Proposed
S N
___________________________ \
Complex Gateways P MPC5668G MPC56xx
i MPC5510 MPC5517x E200z6+z0, 2 MB Flash, 592 KB RAM 90nm
: 1.5M Flash. 80 KB RAI FlexRay, Ethernet, MediaLB
: 32bit RISC Up to 6 CAN, FlexRay, MPC5668E
nghly Integrated 1 e200z1, eDMA MPC5516/15/14x E200z6+z0, 2 MB Flash, 128 KB RAM
' e200z0 optional
Central Body Controller ' 45 e6.80 Mia e D A Ctlitel MPC564xB/C
i pto - E200z4 (dual core), 120 MHz
\\ 130nm FIeXRay optlonal MPCS6OXB/C >>1.5M Flash, 256 KB RAM
I,’_______:::::::::::::::::::::::::: E20020, Up to 1.5MB Flash Ethernet, Flexray, 6 CAN
Central Body « S12-S12X 3/6 CAN, 96kB RAM
1 16-bit CISC S12XE
1 q
XGATE optional XGATE, EEE
| Upto SoMHy 1M/512/256K Flash, MPC560xB
Instrument | 64/32/16 KB SRAM E200z0, Up to 256 KB Flash
I 180nm Up to 5 CAN 1 CAN, 20 KB RAM
Cluster . S12XS
1 S12XH no XGATE, data flash
] Up to 512K Flash 256/128K Flash, |
1 XGATE for TFT display 12/8 KB SRAM
! Stepper Motors ’ \
CAN Gateways: S a; t20|;)28K Flash EE S12xx — 90nm S12-S12X
! ! 50MHz, XGATE, MPU, ECC 1
‘\ Up to 128K Flash 4 KB SRAM, 1 CAN : Up to 512k Flash NeXt gen :
. Al 4 KB SRAM, 1 CAN L7 1 Linear Address Space ]
Single CAN e ~ : !
. e 3 1 S12G —180nm |
1 EEPROM, no XGATE
Up to 128K Flash SO8EN . S08 Up to 240k Flash,
1 CAN, 32-100pin Up to 32K Flash 8bit CISC 1 25 MHz
LIN Slaves 32-48pin Upto 20MHz —
SO08EL/SL 0.25 | Monolithic S12 ASSPs
Up to 32K Flash .eoum Window Lift
SLIC for LIN, 20-28 pin | Motor Control
1 HVAC
General S083SG ! Etc
Up to 32K Flash ] :
Purpose . 8-28 pin y
NOW 2010/2011
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@ Available @® Planned MCU - SBC System Fit

4 @ InDesign @ Proposed

Entry SBC
»MC33902, MC33903

Highly integrated
Central Body Controller > Current below 60mA

Complex Gateways

» Linear regulator only (LDO)

Central Body » Cost-driven solution
» Low pin count packages
Instrument Up o5 CAN
Cluster S12XS
S12XH no XGATE, data flash
Up to 512K Flash 256/128K Flash,
XGATE for TFT display 12/8 KB SRAM
CAN Gateways Stepper Motors S12pP
sS12C/Q Up to128K Flash
Up to 128K Flash 4 KB SRAM, 1 CAN
4 KB SRAM, 1 CAN
Single CAN
S12G —180nm
S08D S08 EEPROM, no XGATE
Up to 128K Flash SO8EN ) Up to 240k Flash,
1 CAN, 32-100 pin Up to 32K Flash 8bit CISC 25 MHz
LIN Slaves 32-48pin Up to 20MHz :
SO8EL/SL 0.25
Up to 32K Flash .2oum
SLIC for LIN, 20-28 pin
General S08SG
Up to 32K Flash
Purpose 8-28 pin
NOW 2010/2011
"
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@ Available @® Planned MCU - SBC System Fit

@D InDesign @ Proposed

———

€200z0 optional
Central Body Controller ¢ DD i S, L85 el

Complex Gateways e
' MPC5510 MPC5517x
1 1.5M Flash, 80 KB RA!
' 32-bit RISC Up to 6 CAN, FlexRay,
Highly integrated I CUlal P C5516/15/14x
|
1

48-66-80MHz Up to 6 CAN,
\ FlexRay optional
N __ ST S MPC560xB/C
PSP E20020, Up to 1.5MB Flash
Central Body | S12-S12X 3/6 GAN, 96kB RAM

16-bit CISC S12XE

XGATE optional XGATE, EEE
Up to 50 &HZ 1M/512/256K Flash, MPC560xB
Instrument 64/32/16 KB SRAM E20020, Up to 256 KB Flash

py QA mims s 1 CAN, 20 KB RAM
uster
SBC

CAN Gateways VMC33989, MC33742
» MC33904, MC33905

SCLAZCA > Current range 60 to 520mA

» Scalable linear regulator

and VortiQa are trademarks of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners. © 2010 Freescale Semiconductor, Inc. 20

LIN Slaves
» Optional externalization of power
General
Purpose
»
»
NOW 2010/2011
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MCU - SBC System Fit

MPC5668G MPC56xx "

E200z6+z0, 2 MB Flash, 592KB RAM
FlexRay, Ethernet, MediaLB 90nm

Highly integrate

Central Body MPC564xB/C
E200z4 (dual core), 120 MHz
>>1.5M Flash, 256 KB RAM
Ethernet, Flexray, 6 CAN

Central Body

Instrument
Cluster

CAN Gateways

Single CAN

LIN Slaves

»
»
<&
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MCU - SBC System Fit

Highly integrate
Central Body

Central Body

Instrument
Cluster

CAN Gateways

Single CAN
Integrated

LIN Slaves SBC -
Functionality Monolithic S12 ASSPs

Window Lift
Motor Control
HVAC
General Etc.
Purpose
»
»
<
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Freescale Body Systems Solutions
Analog Components Overview — Power Switches
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Energy Distribution in Automotive

» Today
- Traditional BCM modules use fuses and relays

» Tomorrow (SOP2012 and beyond)
- Regulation: CO2 emission, weight

- Warranty extension: Robust design
- Comfort: No changing of fuses
- Fuse box no longer accessible to the driver
- Solid state switches replace fuses and relays
Freescale solution: eXtreme Switch
R e e e e =~ freescale -
’ semiconductor
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eXtreme Switch: Three Innovations in One Product
» SMARTMOS » Power MOSFETs

- Protection and diagnostic - Low Rds(on) MOSFETs
= Over temperature - = 1.7mOhm typ. at 25°C
= Over current = 3.4mOhm typ at 150°C
= Over/under voltage - Protection in the power stage

= Short circuit = Temperature sensor
= Reverse battery = Current sensor
= Loss of ground/Vbat

= Energy discharge

protection
- SPl Interface
= Easy connection to the » PQFN
HC . Design flexibility

= Programmability
= Daisy chain using SPI

= Programmable over
current trip level - Low cost power package

- Watchdog = 0.5 mm thick leadframe

= Solder die attach

= Rthj-c < 0.5°C/W

= Current capability > 200A

- High reliability

- Al power wirebonds
= Low series resistance

14 patents filed since 2003
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eXtreme Switch Application: Lighting Module

High
Vbat 9 .
Side High beam left
System Basis Ch|p Driver ngh beam rlght
CAN < Rear break left
, Rear break right
High ; d
» sig Interior 1 and 2
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Market Trend: CAN/LIN Modes

2500 :
%000 - —————— 16%CAAGR — -
i’ 1500 - --
c
>
= 1000 |- = | |- -
500 gy M- - --
0 |
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
B Proprietary 17 15 12 10 6 3 1 1 1 1
O Multimedia 6 9 12 18 26 35 45 55 77 90
B Flexray 0 0 0 1 2 7 15 26 41 55
O Safety Bus 8 13 18 25 36 47 58 72 88 111
O LIN/J2602 34 76 185 191 266 344 432 520 610 696
B J1850 102 84 64 43 16 1 0 0 0 0
@ CAN
Tatal Nodes 573 664 773 884 1032 1205 1413 1608 1825 2032

Includes NAFTA, Europe, Japan, S.Korea, China, India
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What Is IDC?
Intelligent Distributed Control

» The Ingredients Control Unit
'MICFOCOH'[FO”er P WC based solution

Haf Bridges
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Solution
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IDC Products: Destined for Distributed Systems
Example: Door Architecture
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Typical IDC Use Cases: Half Centralized and Distributed Systems
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IDC Summary

. . E le: High- E i licati
» Integration of standard microcontroller, analog xample: High-end EG mirror application

function and network mte.rface o [ Voltage Regulator | == ansense
» System In Package solution: Two dies in one goset || o S
. . . . lae Irror ~osition
package or monolithic integration e Mirror Fold
» Utilization of most optimized technology node veU 5P B Brdee
» ASSPs for set of applications, e.g. window lift, waee @ i % R
sunroof, light leveling, EC mirror, keypad, e DR X 1 I Footamp
steering wheel, HVAC, motor control, etc. e N @
. . Layer Driv
» Designed for distributed LIN/CAN systems _— L ectechrome

; IDC system level advantage vs. discrete IC solution
Customer Benefits 120

» Space and weight saving 100 -
» Fewer external components
» 100% MCU-analog compatibility

100 100 100 100

Normalized
(2]
o
1

» Improved system level reliability
» Reduced development cycles 20 |
» Reduced logistic costs

PCB Cost  Sillicon Cost On-board Amount of
Signals Datasheet

H Discrete IC mIDC

Source: EC mirror application, discrete devices are sampled from various major vendors (anonymous)
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Body Systems Solutions — Freescale Portfolio Overview

BCM and Gateway, Motor Control

Door, Window, Seat, HVAC, Other Body

Motor Control,
Lighting, etc.

/ /

Power Power

S08 S12 S12 IDC Power Architecture Power Architecture
8-bit Microcontroller Bl 16-bit Microcontroller 16 Dil Mixed Mode 32-bit Single-Core Microconir, 22 0l Dual Core Microcont
Famllies Families ASSPs Families Families

System Basis Chip (SBC), Network Interconnect

High Side Switches (eXtreme Switch), H-Bridges, Switch Monitoring
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Body Systems — Freescale Solutions

» Wide portfolio of 8, 16 and 32 bit microcontrollers

- S08 — S12 — MPC56xx
» Wide portfolio of standard analog devices

- SBC, power switches, network interfaces, H-Bridge, etc.
» Growing portfolio of System-In-Package solutions

- Door module, lighting, motor control, interior lighting, etc.

» AutoSar for 16-bit and 32-bit microcontrollers

» S12 microcontroller family is established de-facto 16-bit automotive standard
« Shipping >130M units per year

» System-in-package solutions based on S12 controller architecture

Ke
Dif%/erentiators . Software and tool re-use

» Standardizing 32-bit solutions on Power Architecture
- Body, powertrain, chassis and safety, infotainment

» Joint Development Program (JDP) with STMicroelectronics

L 7
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Session ID

e
Dedicated Product Sessions at FTF

Content

Duration

Room

FTF-AUT-FO408  [Low Power System Techniques MCUs Tuesday 15:00 | 1hr |PalazzoSalonH
FTF-AUT-FO730 |Automotive Network Protocol Overview LIN, CAN, FR, MOST, etc Tuesday 16:15 1hr |PalazzoSalonH
FTF-AUT-FO746 [Hands-on Part 1: MPC560xx Features 32bit MPC560xx MCUs Tuesday 16:15 | 2hrs |Sienal &Il

FTF-AUT-F0687 [Hands-on Part 2: MPC560xx Low Power 32bit MPC560xx MCUs Wednesday| 10:15 | 2hrs |Sienal &Il

FTF-AUT-F0814  [Microcontrollers for Automotive Applications 8/16/32 bitMCUs Wednesday| 10:15 | 1hr |PalazzoSalonB
FTF-AUT-FO728 [Automitve Runtime Software Software Roadmapand QA  |Wednesday| 11:15 | 1hr [PalazzoSalonB
FTF-AUT-F0356 [Analog Mixed Signal and Power products for Automotive  |Analog and Power Wednesday| 14:00 | 1hr |PalazzoSalonB
FTF-AUT-F0356  [Automotive MCU architecture for the future 32bit MCUs Wednesday| 15:00 | 1hr |PalazzoSalonE
FTF-AUT-F0452  [thermal Modeling for the real World Analog & Power Mangement |Wednesday| 16:15 | 2hrs |PalazzoSalonE
FTF-AUT-F0732 |SBCs: Power Management for 16 & 32 bit MCUs SBCs Thursday 9:00 1hr |PalazzoSalonE
FTF-AUT-F0423  |PWM & Diagnosis for BCM Modules 32bit MPC560x MCUs Thursday 10:00 [ 1hr |PalazzoSalonC
FTF-AUT-F0741 |Speed up SBC product selection cycle Analog & Power Mangement |Thursday 10:00 | 1hr |PalazzoSalonE
FTF-AUT-F0692 [Technical deep dive: MC3391x family LIN SBCs Thursday 11:00 | 1hr |PalazzoSalonE
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