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Objective

» This seminar presents the minimum hardware requirements (power
supply and external components) for designing an engine controller
using MPC5634M Power Architecture microcontrollers, including
interfacing to Freescale Analog SmartMOS devices. This seminar
covers the MPC5634M Reference Design module for a 4-cylinder
MPC5634M engine control module (ECM), including an overview of
the software (AutoSAR-based, eTPU driver overview) that will be
available from Freescale to support this design.

Note: Not all slides in this presentation can be presented during a 1 hour training
session. A reduced set will be covered that covers the objective listed above. The
additional slides provide additional information that may be useful in designing a system.
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-
MPC563xM-based Four-cylinder Engine Reference Design

» Basic but fully functional Engine Control Unit

» Capable of running a four-cylinder gasoline engine %
- Meeting stringent emissions standards

» Robust enclosure
- Permits customer evaluation on dynamometer and in vehicle

» Low-level software provided
- Simple maps for fuel and spark
- Closed loop idle control
Enough to run an engine but not to meet emissions standards
Not production quality

» Calibration using CCP/XCP
» Basic on board diagnostics using Freescale analog devices
» Documentation package
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MPC563xM Engine Control Unit Components

» MPC563xM Power Architecture MCU —
System control Ignition /

» S08SG8 8-bit MCU Injection
Safety MCU - Redundant signal capabilities |

» MC33905 System Basis Chip MC33810 L/‘
5V power supply 5A H-Brg
CAN driver MC33926
LIN driver
K-Line driver Dua|_5A

» MC33810 4-Cylinder Ignition/Injection Driver H-Bridge
Ignition drivers (spark plugs) MC33932

Injection drivers (injector solenoids)
» MC33926 5A H-Bridge
DC motor (throttle control)

Safety _
Stepper motor for control of exhaust gas Drivers

» MC33932 Dual 5A H-Bridge
recirculation (EGR)

» MC33879 High/Low Side Drivers MCU
Alternate control for ETC
» MC33800 Low Side Drivers/Octal Switch MPC5633M

Controls relays, fuel pump, coolant temperature
monitor, coolant fan, oxygen sensor heater
control, etc.

MC33800
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» =u, vu and 80 MHz options PowerPC™ |SA e200z335 Core + VLE M PC5634M (1 . 5 M)
* Binary user mode compatible with RCPU (MPC500) and e200z6
« Signal Processing Engine for DSP and floating point features

* Variable Length Encoding instruction set supports smaller code
size

*EABI Interrupt instructions €200z3
+ 16-entry Memory Management Unit Interrupt core

Memory Controller SPE
» 1.5 Mbyte RWW Flash with ECC (DSP &
» 111k SRAM loating point
» 94k Data RAM (also has 32K/24K for standby) with ECC VLE N
» 17k for eTPU2 (14k code & 3k parameters) DMA IEE?I(SUT%
/O MMU 5001-2003
» Timed I/O Channels 1
* 32 channel eTPU2
+ 16 channel eMIOS Y
» 2 x FlexCAN: 64 + 32 buffers 3 x 4 Crossbar Switch
» 2 x eSCl
» 2 x DSPI 16 bits wide up to 6 chip selects each
» Supports 32-bit Micro Second Bus v  Z v
» 34-channel dual ADC : up to 12 bit and less than 1us conversions, 6 I/O Boot
queues with triggering and DMA support. Bridge | | Assist SIU 1.5M 94K

» Variable gain amplifier (X1, X2, X4) Wleeue FLASH SRAM
» Decimation filter (4th order IIR or 8th order FIR with
prog.coeff.)

* 4 pairs differentials inputs with selectable pull ups and downs

System | L 11 |

» FM-PLL 3k Data ADCi|DEC
» Junction temperature sensor eMIOS RAM eTPU2

» 32 channel DMA controller Ch;SneI 14k Code Chgﬁnel
» Nexus IEEE-ISTO 5001-2003 Class 2+ (eTPU2 Class 1) RAM

» Single 5V power supply

» EBI for calibration (16bit, CSP only)

» 144 LQFP package (32 ADC)

» 176 LQFP package

» 208 MAPBGA (no bus, 34 ADC)

» 496 CSP Calibration Bus (used in VertiCal emulation devices)
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MPC563xM Family

» Designed for entry-level powertrain applications

- Freescale’s first 32-bit, 90 nm powertrain MCU family built on Power Architecture®
technology designed for up to 4-cylinder engines

1—4-cylinder gasoline direct injection engines
Entry-level diesel engines
Entry-level transmission control

» Enables suppliers to go beyond 16-bit capabilities
- Code density, includes VLE instruction set
« Flash up to 1.5 MB
- RAM up to 94 KB
- CPU performance up to 80 MHz
» Offers enhanced powertrain functionality such as:
-« On-chip emission control/knock system
- Hardware decimator to offload DSP calculations from CPU
- eTPU2 to handle complex timer applications and offload CPU
» Addresses aggressive cost constraints of emerging markets
- Engine and transmission suppliers focused on emerging markets
- All global suppliers selling into emerging markets (e.g., China, India)
- All global suppliers selling to entry-level powertrain markets (e.g. Japan, EMEA)
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Why Use the MPC563xM?

» Powerful Power Architecture CPU and peripherals

» 144-lead QFP package (176/208 also available)

» Features all designed for powertrain, e.g. eTPU, ADC

» Integrated knock solution eliminates external ASIC

» Don’t need as much optimization of software (to make it fit/run)
» Floating point support for model-based code

» Expansion available for flash/RAM

» Compatible CPU/device/pinout roadmap with headroom

» Calibration solution developed and available

» Engine software components developed and available

» Significant Freescale support/expertise in powertrain on 32-bit
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o eTPU2 Change Highlights

» 100% compatible with the eTPU used on the MPC55xx Family devices
- No changes required to hardware or software if only eTPU features are used
» Supports a wider range of frequencies

Supports higher frequency operation and full system clock resolution which is most useful
at lower frequencies

» New channel features

- Main change is programmable channel modes to provide additional flexibility and control
of timer channels

» New programming features
Biggest change is engine relative addressing mode to allow more efficient C code

» Safety related enhancements
New software watchdog and memory error detection features

» Enhancements for motor control
This is not a change to the eTPU itself but a change in integration

More eTPU channels have separate input and output signals to allow an eTPU to control
4 BLDC motors
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For more information, attend the following session:
FTF-AUT-F0451 Tips and Tricks with DMA on MPC56xx
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Enhanced Time Processor Unit: eTPU

Microengine cannot
» A programmable 3@whaningrtipeand angle co-f }@é‘@@é@@rdware

» Performs complex timing and 1/O management Wﬁ%p(ﬁtséh L|jr?tteorvent|on

SERIHWEEAIINExample folBWENT flag
service of EVENT

It is also programmed
as an EVENT

Host Interface

TCR1
TCR2/
Angle clock E

Control and data

(up to 8k)

Meanwhile

v —
C?f:t'\é'%?f)ry o — second hardware

match occurs

For more information, attend the following session:
FTF-AUT-F0447 Using Enhanced Time Processing Unit (eTPU/eTPU2) for Combustion Engine Management and Electric Motor Control
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Analog Specifications

» Two independent on-chip ADCs
» 12-bit resolution

» 1us conversion time
(1 M sample/second) for 12-bit
differential result

» 1.06 us for 12-bit single ended result

» 10-bit and 8-bit conversions forup to  ——{@...- \
1.4 M sample/second — .-
_ — 125 2:2 0or
» Sample times of 2 (default), 8, 64 or =1 | 20x1 Next
128 ADC clock cycles | Mux comnd
» Single-ended signal range from ;//ml/ Command< ::
0 to 5V 1 LR ‘| decode,
. . . 3 2 — 5 comms
» Variable gain amplifier for X1, X2, X4 407, & ADC
Ely
» 40 single ended channels available to ::\ control Last
, - It
both ADCs in 324BGA and 416BGA > 2:2 or resu
i 40x1
» 34 channels in 208BGA
34 channels 08BG - MUX
» 4 pairs of differential analog input _,/77(
_»
channels
» Programmable pull ups, pull downs for
each differential input (5k, 100k, 200k) .
L 4



» CFIFO local buffers: store the next few
commands fetched by DMA from
command queues

» CFIFO queue triggers from timers or
pins

» Priority logic: presents the analog
block with the next conversion

» Calibration module: trims results to
improve accuracy

» Decimator: filters a data stream, can
downsample, rectify and integrate

» DMA: allows decimator to be used as
stand alone filter

» RFIFO local buffers: stores the last
few results prior to DMA transfer to
results queues
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eQADC Feature Enhancements Summary

» 8-bit, 10-bit and 12-bit conversion modes for increased speed

» Increased conversion speed:
12-bit resolution at 1M samples / sec

1 usec conversion time
- 8-bit resolution at 1.36M samples / sec

= 730 nsec conversion time

» ADC queue 0 preempt for reduced conversion jitter

» 4 pairs of differential analog input channels
- Variable gain amplifier for X1, X2, X4
Programmable pull ups, pull downs for each diff. input for piezo sensor diagnostic

» Configurable decimation filter
» Custom calibration variables
» Queue triggers from PIT

» ADC streaming without commands
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Software DSP Solution using MPC563xM

Sus repeating
trigger from eTPU

Bias resistors simple timer | PIT
Low H Prefill and
ﬂ pass Down Window function

filter sample

ADC

. 5 N
et [ A, | Inr— %
Variable ==| Ping-pong
Gain amp ——=! Bufferin

Knock
signal

— — System RAM
- . e200z3 Core ==
DSP engine with E ==
Library functions SPE ——
FFT, FIR, IR
o0
2|
Knock oo
Energy
result Absolute Knock
Integrator Determining
filter
For more information, attend the following session:
FTF-AUT-F0354 Reducing System Cost with Integrated MCU Solutions for Engine and Transmission Applications
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o Power Supply Monitor ADC Channels
Channel | ADC MPC553xM Definition
> I nte rnal ADC Chan neIS for. 128 ADCO/ADCA1 Temperature Sensor
. . 144 ADCO Buffered Band Gap

mon ItO Il ng pOWGF Su pply 145 ADCO Reference Voltage for 1.2V LVD

Voltages for d |ag nostl C 146 ADCO Reference for 1.2V Regulator
147 ADCO Reference Voltage for 3.3V LVD

purposes 162 ADCO 50% VDDEH1B

» Temperature sensor A ook VEOETE

164 ADCO 50% VDDEH6A

accuracy of +/- 10C 165 ADCO 50% VDDEHGA
166 ADCO 50% VDDEH6B
167 ADCO 50% * VDDEH7
180 ADCO Reference Voltage for 5.0V LVD
181 ADCO Reference Voltage for 3.3V LVD
182 ADCO Reference for 3.3V Regulator
196 ADC1 VRC33
197 ADC1 VRC33
198 ADC1 VDD12
199 ADC1 50% VDDEH1A
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32 channels, 24 bit resolution, 200 MHz max operation

Programmable clock prescalers (global and per-channel)

DMA request for each channel

Programmable input filter

Channels can be individually disabled to assist with power saving

Four channels provide high speed hardware shut-down of other timed 1/0O

vV vy vV vV Vv vV VY

Provides various hardware timing modes to create or measure real-time signals

Programmers model is consistent with MPC5500 family eMIOS implementations

- e.g. to shut down power drivers in the event of over current or temperature

Bus A

eMIOS Features

@)
- o
@ 5 Output
N .
Chan0 [+1 Chan7 Chan8 [/ cor=1 Chan 15 Chan 16 f==+| or+++| Chan 23 disable
= N control
A A - A A © A
A 4 A 4 A 4 A 4 A 4 \ 4 to
_l: I__l: I__l: > ) > ) :I__l > eTPUA
1 ~ > )
> eTPUB
R
L 4
g U'S. Pt & T Off Beckil, BecStack. CoreNet e Eneray Effcion Sotiions g, Flois MXG. Paor n  Package. Proceseor Exper Gor, QUICC Engne, SHARTMOS, TurbL ik 2 " freescale
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Channel Type Definitions

Channel . ® _ - %
) 2 Y — T =
Type 1| =2 | 3|z |2|=|8|%|53
@) @ '®) < = @) = w
w 3]
Small X X X
Medium X X X X
Big X X X X X X X X X

* IPWM -

cale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, CW
gUSP &T . Off. BeeKit, B S ck, CoreNet hE gyEff SI
cale Semiconductor, Inc. All other pro d

rademarks of Fre

* GPIO - General purpose input/output

* SAOC - Single Action Output Compare
Input Pulse Width Measurement
* DAOC - Double Action Output Compare
« OPWFMB - Output Pulse Width and Frequency Modulation Buffered
« OPWMB - Output Pulse Width Modulation Buffered

bl GT, Pow QUICC S C
I g FI MXC PI tf
sen

« IPM -

cale Semiconductor, Inc.
E p Q IQ QUICCE g SMARTMOS T rbol L k

d

« SAIC - Single Action Input Capture
Input Period Measurement
* MCB - Modulus Counter Buffered

“fre es_calg ™




eMI0S200: OPWMFMB

» Generates a simple output PWM signal
- Requires INTERNAL Counter

- EDPOL allows selection between active HIGH or active LOW duty cycle.

UPDATE to B1
(Trailing Edge)

INTERNAL Counte; )
. B tc
Write to B1 j‘M@

(Period_l) \li P bv atch ..........................

Writeto A1 oo . Flagsetif __F —F 129 if
(Duty Cycle-1) Mode([1]=1 [1]=1

EDPOL=1

Output Pin —_— | I
—————————— —
uty Cyclg \ Period
<&
Cd
Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, mobileGT, PowerQUICC, StarCore, and Symphony are trademarks of Freescale Semiconductor, Inc., & L 4 ™
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Communication Peripherals

»eSCI| — Provides serial communications such as LIN, K-Line and
RS232

« Two modules are available in the MPC563xM

« Only one (eSCI_B) is used in the demo ECU for K-line (driver built into
the MC33905)

» FlexCAN — Controller Area Network interface provides up to 1 Mbps
automotive

« Two modules available in the MPC563xM

- Both are available in the demo ECU. One uses the driver in the
MC33905 (CAN_A, 64 message buffers) and is transformer isolated, the
other (CAN_B, 32 message buffers) uses the MC33902 driver

» DSPI — Serial Peripheral Interface (SPI) is used to communicate to
the external analog devices, as well as the S08SG8 secondary MCU

<&,

L 4
Reg. U.S. Pat. & Tm. Off. BeeKit, BeeStack, CoreNet, the Energy Efficient Solutions logo, Flexis, MXC, Platform in a Package, Processor Expert, QorlQ, QUICC Engine, SMARTMOS, TurboLink & reesca e
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MPC563xM

VRC: On Chip Voltage Regulator Controller with External Transistor

The VRCCTL pin controls the current on the
base of the transistor. Current is increased to
raise the voltage on VDD. Current is decreased
to lower the voltage. The gain of the transistor

5V from

: _ power supply VDDREG
controls the maximum current available on VDD
from the 5.0V supply.
*
VDDSense is compared to an internal reference. 1.1
The 1.1 ohm series collector resistor is not BCP68
required in most cases. —
9 vkeeTL | MPC563xM
15 VDDSense VDDSense
VDD is internal to
l the package
T T T T T T T and is not a
680nF == separate pin
VSS on the
N *—e j ( —e j ® 5 package.
4 x 6.8 uF 4 x 220nF - Locate 1 at
each side near the device
&
C 4
Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, mobileGT, PowerQUICC, StarCore, and Symphony are trademarks of Freescale Semiconductor, Inc., L
Reg 15 o T O, ok, s ot o vy flr ki oo P, o eogn, o it G, UGS Exglo SUARTHS Tl =" freescale~
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h -
P

Frequency (1+)

System

Frequency Modulation PLL

[T, B.0 Hfis
EE b
LR
o™ 9
CRTCR LK .1 A
PR e &.8

B LEMWz, FR = 3 AKW LE . B0E ARl

FAs AR PHE

26 modulation

A 4

clock

frequency

1:s\(s - X% H
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System clock

A 4

8 bit prescaler

\ 4

32 bit Up counter

- 32 bit comparator

32 bit comparator

l

32 bit comparator

l

32 bit comparator

sydnuiauj

System Timer Module

» AuUtoSAR Task Monitor
timer

» 1 x 32 bit up counter

» 8 bit prescale from system
clock (/1 to /256)

»4 x independent
comparators

» Each comparator has
unique interrupt vector

» Counter can be stopped
during debug mode'

L 4
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y . . . .
Periodic Interrupt Timer (PIT) and Realtime Interrupt (RTI)
Independent PIT ] ]
Cock " » 5 timer channels down counting
e ] with auto reload
— RTI . .

Eeripheral U ’32 b|tS W|de
us

_ PIT —

Eli Registers | — »4 channels clocked by system

-— :I—> Timer 1 CIOCk

interrupts e

—— | » 1 channel clocked by crystal

triggers . . CIOCk

Operates in stop mode
_|:> Timer 10 Used to wake-up CPU
Periphercl | » Interrupt and trigger on each
channel
Ideal tick source for operating system
» Channel outputs can trigger
eQADC queues
Reg. Ué Ph ;T OlffIBg Ql\é scskccd TESThcgwgyEffC IdZI Cng F|bIGIA:c |=’|r?fUICC SPCk gsy ooy Eyp Qd IQ kaégE g o, SSMrR;TN?OSTIbL K ’freescale ™
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Agenda

» Session objectives
» System block diagram and overview -

» MPC563xM powertrain advantages
and overview

>
» SmartMOS devices

» Pressure sensor

» Software drivers and libraries
» Mechanics

» Summary

30
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Ignition

Switch e

MPC5634M ECU Block Diagram

Brake
Switch

Power steering /,*_____\\
Pressure sj\itch I I
Sa----w

Rough
Road
Sensor \.‘\
Throttle Clutch Switch
Position

Accelerator

o, = Pedal
L Position \A -

Front & Rear
Oxygen Sensor

g

iy T
e =) L=
s [

AC Temp

Inlet Air Temp

A A
g
Vehicle Crankshaft Camshaft
Speed Position position

-'- Sensor supply

Ignition /
Injection

Mc33s10| 1

5A H-Bridge
MC33926

Dual 5A
H-Bridge
MC33932

MC9S08SG

MCU

MPC5633M

Hi/Lo drvr
MC33879

Lo_w side
drivers

MC33800
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Ignition Coils

NV
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d.c. motor
D: :ﬁ’ Throttle

Stepper
motor

— o Fuel
Bypass : uel
::>/':’ air Pump Fan

|’ relay - Relay
Canister
purge
|

solenoid

I %@ §© Front

& rear Oxygen
— |
@ Fuel

Sensor Heaters
I Consumption
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Tachometer
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e
MC9S08SG8 Example

vCes
Ta7K
RESET_N —o—;o
RESET. S+ 2 RESET IN<I |

,_
5
B oo

SR

Vees U2
T : ) . -
I L RESET  AAQTPMIGHOTCLKADROACHPS - GOOLANT_TEMP | st
3 B Vecs vees BKGD -1 S~ BKGDMS  PTAUPATTPMCHUADPIACMP 12— |- THR POS A | = r MMUNZ2T1L
- | + 1 2 VDD PTAZRAZSDA/ADPZACMPO 1o - THR_FOS B_ 1
L rat c178 1 s Vs PTAYFAY/SCUADRS 1
BKGD<! 1 2 et ToF | o0 2 PTBI/SCLEXTAL PTBOPIBORXDADP: 12 L
3 3 f % PTBG/SDAXTAL _ PTBIPBITXDIADPS 1o 3 Re9 -
5 s e L I~ PTBSTPMIICHISS  FTB2FB/SPSCKADRE 13 TR2 " > SAFE SCLK
BOM TonF - o PTB4TPMCHUMISO  PTBYRB¥MOCS/ADP? — 5 47K
TPUMON <0~ PTGHADP1 PTCOTPMCHUADP8 15— |- PEDAL_A | R98
vees INTAKE_PRESS | <9 FTC/ADPI0 FTCATPMACH1ADRD - PEDAL B i SAFEMOS
L |
cos MCSS08SGEE2MTY
SAFE_CS<H——/or
- 47K
R105
SAFE MISO<+——
— a7k

» Redundant signals to both main MCU and secondary MCU allows
secondary MCU to calculate in parallel

- Coolant_Temp_| (analog signal) — Temperature of the “engine”
- THR POS_A_| (analog signal) — Throttle Control A

- THR POS_B_ | (analog signal) — Throttle Control B

- PEDAL_A | (analog signal)

- PEDAL_B I (analog signal)

- INTAKE_PRESS (analog signal) — Intake pressure

<&
C 4
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vees
SR
747K
RESET_IN<7 I
RESET S 2
J1
vees ut2
T .
Lreo L vees o~ 1 RESET  PAOTPMICHOTCLK/ADROACMP+
A = BKGD<] 5 BKGDIMS  PTA1/PA 1/ TPM2CHOADPI/ACMP:
P + 1 5 VDD PTA2/PIA2/SDA/ADPYACMPO
R P . s Vs PTA3/FA3/SCL/ADP3
BKGD< 102 Ta7K o | 1o o PTB7/SCLEXTAL PTBO/PIBO/RXD/ADR4
3 4 f 3 PTBG/SDAXTAL _ PTBA/PIBA/TXD/ADPS
5 8 o £~ FTBSITPMICHISS  PTB2/FB2SPSCIIADRS
_—_ o = o PTBYTPMCHIMISO  PTBIPIBIMOSI/ADP?
TPU_MON <——5— PTC3/ADPI1 FTCOTPM1CHIADPS
vees INTAKE_PRESS | < FTC2/ADPI0 FTCH/TPMACH1/ADR
o MICISOBSGEE2MT.
SAFE_CSH i
- 47K
R105
SAFE_MISO<H——»:
47K

» Connections between MCUs

wr N
: MC9S08SG8 Example

1 COOLANT_TEMP |

RESET_IN<!

- TPU_MON allows secondary MCU to monitor some activity on the eTPU

- SPl interface
= Connected to DSPI_B

= Can be used to communicate challenge response and for comparing results based on

the sensor inputs to both devices
- Secondary MCU can drive reset of the main MCU

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, mobileGT, PowerQUICC, StarCore, and Symphony are trademarks of Freescale Semiconductor, Inc.,
Reg. U.S. Pat. & Tm. Off. BeeKit, BeeStack, CoreNet, the Energy Efficient Solutions logo, Flexis, MXC, Platform in a Package, Processor Expert, QorlQ, QUICC Engine, SMARTMOS, TurboLink
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. 33

<&,

Z " freescale

semiconductor



Agenda

» Session objectives
» System block diagram and overview -

» MPC563xM powertrain advantages
and overview

» Secondary safety MCU
>

» Pressure sensor

» Software drivers and libraries
» Mechanics

» Summary
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MC33905 System Basis Chip

VBaux

— >
» Scalability _VCaux Ballast regulator (Vaux) Vaux
- Low drop out split regulators for Power sharing (Vdd ballast)

adaptable application power and : MCU Regulator (Vdd) __vdd
configuration

- Power sharing to lower thermal effects Internal CAN Regulator (Vcan) [t

» Safety
- Failsafe state machine accessible by O [FONEr [pkiee
SAFE pin SPI
P - -y __ox Flexible (I/O) SPI <—>MUX
- Secured SPI with watchdog capabilities Wake / INH Avd W/D S,
- High protection on outputs RST
» Diagnostics —D8C Secured State Machine L,
SAFE
- Feedback on feature health CAN H RX
. o T
- Multiple analog monitoring to MUX <l P
output LIN _Rx
. - ' ' X
- High precision VSupply voltage
monitoring via SENSE pin
QFNeP / SOICeP
R/
Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, mobileGT, PowerQUICC, StarCore, and Symphony are trademarks of Freescale Semiconductor, Inc. :
Reg. U.S. Pat. & Tm. Off. BeeKit, BeaStack, CoreNet, the Energy Efficient Solutions I_ogyo, Flexis, MXC, Platform in a Package, Processor Expert, QorlQ, QUICC Engine, SMARTMOS, TurboLink : fr eesc ale ™
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MC33905 System Basis Chip

h o
g |

VBaux

_ vCaux Ballast regulator (Vaux) Vaux
» Energy Savings & Low Power ” _ -
Modes Power sharing (Vdd ballast)
- Integrated CAN regulator for wake up vin MCU Regulator (Vdd) — >
- Configurable dual 1/0 with wake up —Va_, y
capability Internal CAN Regulator (Vcan) s
- Undervoltage management for cranking
Low Power Modes
» Easy to use
SPI
. Software libraries to lower development  jox Flexible (1/0) SPI X
time Wake / INH Avd W/D —
T RST
» Flexibility 0BG : N
i —_— Secured State Machine —>
- 1 or 2 LIN options (905S and 905D) _SAFE
e CAN H Rx
» Compatibility oL RV

- CAN, ISO11898-2 and 11898-5

" LIN —
S e

- LIN 2.0, 1.3 compliant and SAE J2602
compatible QFNeP / SOICeP

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, CW are, mobl GT, PowerQUICC, StarCore, and Symph ny are trademarks of Freescale Semiconductor, Inc. & L 4 ™
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D) | S
: 33905 Enhancing Linear Power Supply Capability

MCU power supply, Vdd pin Auxilary regulator, Vaux pin
167mA / 1.8W
Q1
Voat — Internal current \bat @ 5V or 3.3V
_H_r — External current >

Vob 5V /3.3V
el = 5V/250mA Vsup2 atixiliarny
T ' regulator
intemal PMOS !
83mA / 0.9W
Internal Regulator Power Sharing Control of External Ballast Transistor
* 5.0V / 3.3V option * Optional * 5.0/ 3.3V configurable
* Supply up to 150 mA * Derivation of 2/3 Ivdd » Control of regulation (LDO +/-2%)
* LDO +/- 2% « 2/3 power dissipation » Power dissipation on external PNP
* Current limitation * Current limitation
- Over voltage protect - Over voltage protect
<&
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h

VCES

D& R76 B
. A . s s
10K -
L c C40
LED 100nF | Z2uF 16V BCPS51
u3 -
VBAT on
+ +—i . 3 VSUPt VBASE %
MBRA140T3 3 VSUP2 VE 0
2010 Leis a o3 RXD 2 -+ CAN_A_RX
“T"SMC4CA | 10mmF g LNT TXD g B> CANATX
5 SAFE VDD 57
- - - 7 SV-CAN MISO % =905 MISO
. 8 CANH MOos! 25 =905 _MOsI
| LFC23 g CANL LK 5 {~905_SCLK
[ tome | 47uF 35V 0~ GNDCAN cs —5 - 905.CS
1 SALIT INT » {= 805 INT
V-BAUX RST [ RESET_S
V12 s 12 ycaux o1 2
CAN_A_H- . L1 Wit - V-AUX  VSENSE —%g
“R73 . . o 10K 5 MUXOUT  RXDL g K_LINE_RX
T120R 16 /o0 TAD-L 17 K_LINE_TX
CAN_A_L . . . vy . DBG ] LIN . . K_LINE
BE278IC22IN2 . . .
7 o
A1 o) SCF’EJ MC338055EK ~Cc42 DB
<. 012 ~c19 - C20 100nF nF PESD24VL1BA
'PESDICAN 20pF 220pF
L] - -
VCC5 SEN VEC12
R, R78 -
- - - . - - VW
VBAT
| R oy '
=C25 —C38 T NIA BZX84-C1
“RI1 100nF | 22uF 16V 1
330K, 1%
.
L3 L = VBAT_MON .
=R115 — B4 RED
100K, 1% 100nF 805 MUX <t et
SR78
t 12K, 1%
RS
EPS SW-3 10]( .
—C57
100nF
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Example Schematic: MC33905 SBC
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L 4
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EK IGHN_SW
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MC33810: Eight Channel Ignition and Injector Driver

» Features

8-channels with 4 low-side drivers and 4 pre-drivers
Pre-drivers with three different modes:
Ignition
General purpose gate drive
2 devices can support up to ten cylinders
Ignition current and spark detection with programmable
thresholds
MCU SPI and parallel interface
Power supply/oscillator/band gap reference/POR
Diagnostic and error detection logic
Self protection for:

= Shorts to battery

= Over current and over temperature detection
Low power (30 pA) “sleep mode”

» Benefits

Highly integrated solution minimizes the need for additional
external discrete components

Reduced parts count

Reduced manufacturing and test cost

Improved reliability

Reduced current consumption lowers battery drain during key off
Small footprint, reduces printed circuit board area

Simple MCU parallel interface

Protected against common failure conditions

MC33810 - Functional Block Diagram

MCLU Inte

rface

Analog Control Circutry

Injector Drivers
0OUT0-0UT3

MCU Interface and Output Control

Ignition Pre-Drivers
GD0-GD3

-,
Yo

THTRGIIEERENTNRT
1L H HH
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1 to 4 Ignition Pre-Drivers

» Parallel input only (GIN[1:4])
» Low voltage clamp
» Coil current detection

* NOMI — Nominal current

* MAXI — Maximum cumtu
» Max dwell timer (GIN1:4)
» Overlapping dwell
» Spark duration
» Open secondary detect

» Only one sense resistor
needed per bank

» Can also be individually
selected to be GPGD pre-
drivers via SPI

In

Ignition Mode

MC33810: Ignition Pre-Driver Mode

SPARK

LOGIC,

PARALLEL
INPUTS

-+
DURATION

OPEN 7
SECONDARY

GATE DRIVE
CONTROL

200KQ

VBAT
L

!

+
NOMI <

NOMI
DAC

A

+
MAXI <

DAC

MAXI

SPI BITS

fomm
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1 of 4 Identical Injector Drivers

Control via SPI or/ Parallel (INJ[1:4])

Clamp circuit

Open load detect v
Over current detection DIODE

-
MC33810: Injector Driver

Over temperature detection

Self-protection by shutdown on over x
temperature, over voltage, or both. |

GATE CONTROL y

. CURRENT LIMIT
To Logic

VBAT
OUTPUT
PIN
o]
INJECTOR
L 2
OUTPUT
MOSFET E
< @
OPEN LOAD

@
TEMPERATURE
Block of ¢ LIMIT

MC33810 SHORT/OPEN

CIRCUIT DETECT
ILMMT

&3 75 DETECT
CURRENT
MA “Source

OPEN LOAD
DETECT

ON/OFF

EXPOSED

| PAD
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Example Schematic: MC33810 Ignition/Injector Driver

C1M
SpF
R60
IGN1 <2 et .
BK - Res
14K
Q13
NGD8201N
ca8
810_GGND 5pF
R55
|GN2 < . >\ —o—g
B -Re
14K
Q12
NGD8201N

810_GGND

810_NOMI -

810_MAXI -
INJ3 <
INJ1-

SPI

810_SCLK

vees a10_Mos

810 CS:

810 MISO <

" cggDRV_DIS O

INJ1T O}
100F | o

INJ3_O<
INM_ O~

INJ2 <>

INJ
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c110
. SpF
C103 Re7
10nF L. 26K L IGN3
C100 'R62
10nF 14K
u10
1 outo outz 2
g FEO FB2 2(1) Sgoszom
4 GDo 2 g
5 CS MAXI o2
5 SCLK NOMI 57 R63
7 S RSN o e e 810_GGND
g SO RSP 52 100R ks
g VDD VRWR o) R84 “RO20
10 OUTEN  GINO 24 IGN1_O A8
11~ DINO GN1 55 ~1GN2 O 100R
DIN1 GIN2 ~IGN3_O
jlg DINZ GIN3 gé = |GN4 O veei2
12 DIN3  SPKDUR —7g - 810_SPKDUR .
15 GD! 3 g cor o122
e FB1 FB3 7 e 1000F
ouT1 oUT3 5pF
—c1 GND R&4
10nF . MC33810 t A1 1GN4
“Rag XK
14K
c102
10nF
Q4
NGD8201N
- 810_GGND
R/
L 4
PS¢ 4
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MCZ33800 Multi-Function Driver: Block Diagram
» Power supply/oscillator/band gap —Jouti}—|-
reference/power-on-reset (POR) Power . Joumel -
. . Suppl
» 8 switches—2 high current (OUTx) e - Joutsl -
» 2 constant current drivers with POR -jouT4— -
programmable dithering (CCDx) - -jouTs -
» 6 MOSFET pre-drivers (GDx) N el
. <« = 0UT7 >
» MCU SPI interface
. SPI INTERFACE <= 0UT8 >
» MCU parallel interface
» PWM generator for pre-drivers ¢%E e el e
PARALLEL N
» Diagnostic and error detection GONTROL R
logic «——~{6D1}—|~
. «— .I€ .
» Ohmmeter function to measure o H i
HEGO resistance VAR % N
» Low power sleep mode (~10 pA) OHM METER «~es} |-
FUNCTION R == -
» Over temperature, over voltage <)
and over current protection
Roo. U, Pat & m. Of. ecki, BeaStack, GoroNot. ne Eneray Effciont Sotons ogo. Fiexis, MXG, Piatorm 1 a Package. Procesaor Expert, Qora, QUIC Engine, SWARTMOS, TurboL nk P < freescale

g
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. 44 .
semiconductor



]
MC33800 Octal Serial Switch
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1 of 8 similar low side switches | VBAT

» Control via SPI or parallel

» Clamp circuit for inductive loads

» Open load detection outPyr

» Over current detection 53V PINT™  Loap

» Over temperature detection DioDE

» Thermal and short protection | TR

» OSS 1 & 2 have higher current g MOSTET Nl

» capability

» Can be paralleled for increased * < d

» current drive ¥ % 50 OPEN LOAD
GATE CONTROL g A CURRENT
CURRENT LIMIT

block of LIMIT
MC33800 SHORT/OPEN

CIRCUIT DETECT

To logic <: TEMPERATURE ¢ I

OPEN LOAD
| DETECT
ON/OFF

<&
Cd
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2 Constant Current Drivers

CCD1 and CCD2
» Both CCDs controlled via SPI
» Clamp circuit for inductive loads
» Open load detection
» Over current detection
» Over temperature detection
» Thermal and short protection
» CCD1 0to 1075 mA via SPI word
» CCD 2 0 to 232 mA via SPI word
» 9 bit D/A for setting current
» Built-in “dither” generator
» Dither frequency and amplitude are
» programmable via SPI
» CCD1 can also be used as a
simple
» 1 amp low side driver
» Open load detect current source
» can be enabled or disabled via
SPI

MC33800: Constant Current Drivers

SPI

-

OPEN LOAD
DETECT
CURRENT
SOURCE

90 BIT D/A
CURRENT
CONTROL

CURRENT LIMIT

TEMPERATURE
LIMIT

SHORT/OPEN
CIRCUIT DETECT

DITHER
GENERATOR

53V R
CLAMP sce
DIODE

@
OUTPUT
MOSFET
.y
4
@ I ]
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MC33800: General Purpose Gate Pre-Driver

1 to 6 General Purpose Pre-Drivers

» Control by parallel, SPI, AND/OR of both vls_;_fln

» Off state open load detect
TYPICAL
» On state shorted load detect LOAD
» Programmable drain threshold and timer H::/?D?SS 3
» for short fault detection -
» Load resistance ohmmeter function  [°'ogic o TERNAL
o : : block GATE DRIVE GD | MOSFET
» Built-in PWM function with <\:> CONTROL & PIN |
DIAGNOSTICS
» programmable frequency and duty-cycle
Table 9. Frequency Selact = =
VSSNS123
Frequency Select
Bits Frequency Hz PIN
987 ]
000 10 Hz A
|
001 20 Hz :
010 40 Hz i
011 80 Hz |
100 160 Hz i
101 320 Hz |
|
110 540 Hz :
111 1.28 kHz I
'O



MC33800: Ohmmeter Function

RHEGO
: —NW\——J VBAT
|r T Towmow | Prediver1 ! ll e HEGO (heaten
SWITCH 18 Pl EXTERNAL _
N N e SRR I 18 MOSFET To read the resistance of
ate Drve |
: Drf:g"f?sis‘I:Jl? 1 M 1 the HEGO heater, Ryeco:
l l — 1 } ‘ VSSNS123 ) .
N e — :I__ 1. Open switch 1B and 2A (via SPI)
r1Tr A R | } - .
| gfononzg g Predver2 | L A vosvss MAN— 2. Close switches 1A and 2B
s K. R .
|| Re ek 31 - 3. 100 mA is drawn through Ry 50
I ontrol & 44— 02 =
| gy 4. Vg = VBAT-(100 mA. X Rygeo)
| : {II VSSNS123 S. VA = VBAT
i > To MCU A/D 7 RHEGO = VLRFDBK/(1OO mA X 25)
V1L _ | 8. Ryeco =Virroek /-25
LT | iy .
v 1l | Additional accuracy can be obtained
2.5Vons|:D—1 - | m by reading R, first and using the
| = 1=100mA o rext J_ value read divided by the actual R,
| = value as a correction factor.
'O
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H-Bridge

— CCP
L

FS

> IN1

T a
> 1N Z

>INV

> SLEW

> D1

> D2/
> EN

s of Freescale Semiconductor, Inc. All other product or service nal
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PGND
AGND

5 Ampere H-Bridge Family

MC33886

MC33887
J_L MC33926
T MC33931

= MC33932 (2x MC33931)

Automotive Applications
*Throttle control
*Air bypass control
*‘EGR

<&,
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» 5 amp throttle control H-bridge

ale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, mobileGT, PowerQUICC, StarCore, and Symphony are trademarks of Freescale Semiconductor, Inc.,
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8.0V to 28V continuous operation
Transient operation from 5V to 36V

225 mQ maximum RDS(ON) @ 150°C
(each H-bridge MOSFET)

3.0V and 5.0V TTL/CMOS logic
compatible Inputs

Overcurrent limiting (regulation) via
internal constant-off-time PWM

Output short circuit protection (short to
vpwr or ground)

Temperature-dependent current-limit
threshold reduction

All inputs are Schmidt triggers with
internal source/sink to define the

Default (floating input) states

Sleep mode with current draw < 50 pa
(with inputs floating or set to match
default logic states)

Tm. Off. BeeKit, BeeStack, CoreNet, the Energy Efficient Solutions logo, Flexis, MXC, Platform in a Pacl

=

a

MC33926 H-Bridge: Block Diagram

VBAT

Logic Power

Supply

Charge
Pump

EN

INV

IN1

IN2

SFB

FB

D2B

D1
SLEW

Gate Drive and
Protection Logic

VDD

QOutput1

Y2 H Bridge

Current
Mirrors and
Y

% H Bridge | P4

50

<&,

Z " freescale

semiconductor



» Eight floating MOSFETS

» Configure as high side or
low side

33879

VBaT

O

» Combine to increase
current

» Pair up for bridge driver
» Protection
» Diagnostics

MCU

A0
MOSI
SCLK
CS

MISO
PWM1

PWM2

VDD VPWR

EN
DI
SCLK
S

DO
INS

ING

GND

D1
D2
D3
D4
S1
S2
S3
S4

D5
D6
D7
D8
55
56
S7
S8

-
MC33879 Configurable Low/High Side Driver

High-Side Drive
—

I

Z

4

»

VBAT  yp,

'.f@

F Y

F
L

escale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, mobileGT, PowerQUICC, StarCore, and Symphony are trademarks of Freescale Semiconductor, Inc.

a are trademarks of Freescale Semiconductor, Inc. All other product or service nal

al Tm. Off. BeeKit, BeeStack, CoreNet, the Energy Efficient Solutions logo, Flexis, MXC, Platform in a Package, Processor Expert, QorlQ, QUICC Engine, SMARTMOS, TurboLink
i mes are the property of their respective owners. © 2010 Freescale Semiconductor, Inc. 51

Low-Side Drive

<&,

H-Bridge Configuration

T

2
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MC33879 as a 24V Switch Detector and Override

|
Open Load - 24

Output Fault Detection Dx! V

DetectionJ
:Input 1V [100pA
—Imin.

Output ,| Gate
Contrl

Example:

SPI driven I/O expander
in high-side configuration

<&,

C 4
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MC33902 High Speed CAN with Diagnostics: Block Diagram

» High-speed CAN interface for baud
rates of 40 kb/s to 1 Mb/s

» Embedded 5V supply

» Compatible to ISO11898 standard

» Single supply from battery; no need for
S supply

» |/O compatible from 2.75V to 5V via a
dedicated input pin

» Low power mode with remote CAN Wake Up - WAKE

wake up and local wake-up recognition Biz——
and reporting

» CAN bus failure diagnostic and | i SPL.T
TXD/RXD pin monitoring, cold start 0O | SPlinterface
detection, wake up sources reported csBe J?
through the NERR pin

» Enhanced diagnostic for bus, TXD, "
RXD and supply pins available through <
a pseudo SPI using EN, NSTB and
NERR existing pins

» Split pin for bus recessive level
stabilization

» INH output to control external power
supply

p——— CANH

Driver CANL

<&,
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Example Schematic: MC33902 HS CAN

— ——{~CAN_B_NSTB
' U4

TXD NSTB —7——
—=— GND CANH 12 1%R38

VDD CANL | 9 120R
RXD  SPLIT 5 . ~CAN B_L
VIO VSUP
EN WAKE
INH NERR VCC12

VCC5 MC33902 e cn 52 50D
‘{ 220pF | 220pF PESD1CAN

CAN B _TX

> CAN_B_H

—

w
L ]
L]

CAN_B_RX <

~N OO BWN =
—
—

CAN_B_EN<

i C66 o
C59 CAN_B_NERR < 100nF
100nF —

» Non-isolated, terminated CAN bus

» NERR, NSTB, EN can be used a a quasi-SPI interface to the MCU for
error diagnostics.

<&,
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Agenda

» Session objectives
» System block diagram and overview -

» MPC563xM powertrain advantages
and overview

» Secondary safety MCU

» SmartMOS devices

>

» Software drivers and libraries

» Mechanics
» Summary

55
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4
o MPXH9005 Barometric Pressure sensor

» Key Characteristics

+ Ratiometric analog output PRT
» Piezoresistive Transducer (PRT)
iqital IC id —» VDD
. Compensated digital IC provides Amp Flash
callbrateq outpu.t over terr?pe.rature _, VOUT
» Output diagnostics and clipping ADC
* Drop-In replacement (pin _ — VSS Control IC
compatible) to MPX6115A Compensation PRT
DAC
» Features
* 1.5% accuracy
* 1ms response time Vv
DD
* Pressure range = 15— 115 kPa % v
« 5V operating voltage = sS
. . Excitation Control
* FSL-programmable clipping level Block
from 0 — 0.5V and 4.5 - 5V
> PaCkage X ADC | | ICompensation,| DAC L Output 1ol V
- SSOP-type pkg standard . RN Logic (10b) /™ Flamping Logi ouTt
Sensor
Trim/Comp A
. . Coefficients
» Used to sense air pressure for air to e (Flash)
fuel ratio calculations T
R
L 4
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and VortiQa
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Agenda

» Session objectives
» System block diagram and overview -

» MPC563xM powertrain advantages
and overview

» Secondary safety MCU
» SmartMOS devices

» Pressure sensor

>

» Mechanics
>Summary

<&,
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Freescale Run-time Software Solutions

FFT, IIR & FIR Digital Filters, 16-bit CRC, Sobel Filters

PowerPC™
eTPU | Dsp | Ralman | Knock Y G
. ; Filter Detection Controller
Functions | Library . : JTAG
Functions | Algorithm
Nexis
. Dhis !
Operating System S 008
AUTOSAR OS 2.1 OSEK Variant | |
Low Level I/O Drivers| Flash Mgmt Drivers Program & ‘ >
Erase ] |
jfin] Boot
Bridge A ssist B0 12K 40K
Module FLASH SRAM
CAN, LIN, PWM, GPIO, ADC, etc. -
|- | 1 | |
anos ||| R ereuz (NElm | ol REC
Chfn.nel 8k Code Ch;Enel éé g ] l’%;
R
. A
CAM/CRANK, SPARK, Fuel, Knock Detect Window Yy ¥ vy '
» For More Information Visit:  http://www.freescale.com/webapp/sps/site/overview.isp?nodeld=02\Wchf148A
'O


http://www.freescale.com/webapp/sps/site/overview.jsp?nodeId=02Wcbf148A

» OSEK (license applies)

» eTPU function set 2
- Crank
- Cam
Fuel
Ignition
- Knock window

- Tooth generator to simulate crank
and cam signals

» MC33905 driver
- Set up of voltage regulator
- LIN and CAN transceiver
- Simple watchdog operation

» MC33810 driver

Injectors
Ignition

Software to be Provided with Reference Design

» MC33800 driver

- Low side outputs — relays,
lamps, gauges

HEGO heater
» MC33932 driver

Electronic throttle stepper motor
» Knock function

- Setup of eQADC, eDMA, PIT,
eMIOS together with eTPU set 2

» Freemaster CAN/serial driver

» XCP on CAN driver
- Vektor or ETAS

» MC9S08 safety micro software

<&,
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eTPU Automotive Functions

h o
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» Designated ‘set?’

» AN3768SW
» Binary TPU code plus source API

Table 1. eTPU Functions

Function Description Related Application
Note

CAM & CRANK Engine position functions | AN3769

KNOCK_WINDOW Knock window function ANITT2

FUEL Fuel function ANITTO

SPARK Spark function ANITTT

TOOTHGEMN Tooth generator function | AN3801

<&,
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eTPU Automotive (Set 2) Functions

l
» CamDecode - Engine position synchronization

» Application notes

available that include: based on the cam signal (AN3769)
»Binary eTPU code » FuelControl - Control the fuel pulse delivery.
plus source API (éA\NBZ(ZO) C h » |
» SparkControl - Control the spark firing angle
» Download as AN3768SW and dwell time (AN3771)

from the Freescale website » Knock Window — Generates windows for

capturing the knock signal (AN3772)

» TOOTHGEN — Generate a simulated toothed
wheel without real hardware (AN3801)

<&,

C 4
Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, C-Ware, mobileGT, PowerQUICC, StarCore, and Symphony are trademarks of Freescale Semiconductor, Inc., & L 4 ™
Reg. U.S. Pat. & Tm. Off. BeeKit, BeeStack, CoreNet, the Energy Efficient Solutions logo, Flexis, MXC, Platform in a Package, Processor Expert, QorlQ, QUICC Engine, SMARTMOS, TurboLink & reesca e
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. 61 semiconductor



h

Online Tool for Compiling Libraries of Selected Functions

Select device

Select desired
functions

Tool compiles
the functions
in real time

ZIP file provided
for download

©2) eTPU Function Selector - Mozilla Firefox

File Edit Wiew Hisktory

Bookmarks

Tools  Help

=lol x|

;: eTPU Function Selector

C X @ |

eTPU Functlon Selector

Customer Motice

NOTICE: Becausze of an crder from the United Statez International Trade Commizzicn, BGA-packaged preduct linez and part numbers indicated here currenthy are not available
from Freeacale for impert or zale in the United States prior to September 201 0: MCF23x products in 196 and 256 MAPBGA packages; MPC5533 products in 208 MAPBGA
packages; MPC5534 and MPC5553 products in 208 and 496 MAPBGA pac kages; MPC555 4, MPC5565, MPC5566 and MPCS567 products in 496 MAPBGA packages.

Step 1: Select a device your application will run on along with e TPU functions to include intc your e TPU function set
== (Click on links {o learn more about each function)

*ETPU-equippEEI device: I—Selel:‘t dewvice- l Available code mermeny: 0 Bytes. Remaining 0 Bytes

General Timing
[T General Pin Input { Output
GPIO 216 Bytes

[T FPulse Width Modulation

PUrM 376 Bytes
T Input Capture
IC 304 Bytes

T Output Cormpare
[0 S64 Bytes

r Frequency and Pericd
Meazurement

FPM 244 Bytes

r Fulse f Peried
Apcurnulaticn

PPA Foo Bytes
M Gueusd Cutput Match

QO 756 Bytes
r Synchronized Pulze Width

Medulaticn

SPVM 476 Bytes

- Test- helps to test other
eTPU functions

TEST 108 Bytes

Communication

T Synchrencus Peripheral Intsrace

428

sPI eVl

Univerzal Azsynchroncus Feciever
I Tranamither

564
UART Bytec
UART with Flow Centrel

G32
UART_FC Bytes

CEAT 02 MAC Layer - Tranzmitter

21186
Bytesz

CEAF 09 MAC Layer - Receiver

CEATDO_TX

1072
Bytez

CEAF 09 MAC Layer - Collizicon
Detection

CEATO9_RX

136
Biytes

CEAT 02 MAC Layer - Tranzsmit
Enable

CEATO9_CD

80

CEAT70O_TXEN B

CEAT O MAC Layver - DA
Control

124

CEATD9_DMA_CONTROL
Biytez

-

Motor Control
Stepper Motor
SM 12 Bytes

Hall Decoder

HD FES Bytes
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» Cinch enclosure
- 60 pin connector
- 2x keyed 30 pin headers

Environmental

Operating Temperature: -40°C to + 85°C

Sealing: IP65, IP66, IP67, IP69

Vibration/Shock: 0-2000-10 Hz, 15 g’s for 24 hrs — 8 hrs each
perpendicular axis

Current Cycling: 500 hrs at rated current (45 min on — 15 min off)
Temperature Life: 1008 hrs @ 125°C

Temperature / Humidity Cycling: 40 — 8 hrs cycles between -
40°C to + 125°C, relative humidity 0 to 85%

Salt spray: 96 hrs @ 5% NaCl

High Pressure Wash: 200°F steam / detergent spray at 200 psig
for 30 sec. - 100°F water / detergent spray at 750 psig for 30 sec
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- 1ou wnic ruwer Architecture™ e200z4d Core + VLE
* Dual Issue Core with SPE Module for Floating Point & DSP
» 8kB Instruction Cache - 2 or 4 way - with error detection
+ 24 Entry MMU, NMI, Power Saving mode

Memory
* 4MB Byte RWW Flash with ECC

+ 217kB Total SRAM
» 192kB on chip static RAM (including 32kB standby) with ECC
+ 8kB unified-cache (with line locking)
» 17kB for eTPU (14kB code & 3kB data)

/10
* Timed I/O Channels
+ 32 channel eTPU2
» 24 channel eMIOS
* FlexRay
* Dual Channel (10MB/s)
» Reaction Module — 6 channel support
* 3 x FlexCAN - Compatible with TouCAN, 64 Message Buffers Each
* 3xeSCl
+ 3 x DSPI 16 bits wide up to 6 chip selects each
» SPI with continuous mode and DMA support
» Supporting Micro Second Bus, optionally using LVDS
* 1x CRC unit
* 40 channel Dual ADC - up to 12 bit and up to 670ns conversions
+ 6 Queues with triggering and DMA support
+ Variable Gain Amplifier (X1, X2, X4)
+ Dual Decimation Filters
» Temperature sensor and Absolute voltage reference

System

* FM-PLL

* 64 Channel enhanced DMA Controller

» Peripheral Interrupt Timer (PIT) (capable of queue triggering)

+ System Timer Module (STiM) (for AutoSAR task monitor function)
+ Software Watchdog (SWaT) (windowing watchdog)

+ 378 source Interrupt Controller (plus NMI)

+ Nexus IEEE-ISTO 5001-2003 Class 3+ (ETPU Class 1)

» Single 5V Power supply is optional for 208 and 176 QFP packages only
» EBI and calibration busses (16/32bit)

+ 176 LQFP / 208MapBGA / 324PBGA (bus, 40ADC)
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Related Sessions

Session Code Session Title Class Level
FTF-AUT-F0341 Automotive MCU Architectures for the Future Basic
FTF-AUT-F0553 Freescale Solutions for Powertrain and Hybrid Basic
FTF-AUT-F0556 Analog Mixed Signal and Power Products for Automotive Basic
FTF-AUT-F0732 SBCs: Power Management Solutions for 16- and 32-bit MCUs in Automotive Applications Basic
FTF-AUT-F0819 Rapid Software Development on 32-bit Automotive MPC56xx Family of MCUs Basic

FTF-AUT-F0354

Reducing System Cost with Integrated MCU Solutions for Engine and Transmission Applications

Intermediate

FTF-AUT-FO678

MPC5674F Optimizing Software for Performance

Intermediate

FTF-AUT-F0679

MPC563xM Low-End Engine Control Hardware Design

Intermediate

FTF-AUT-FO680

MPC567xF Powertrain System Hardware Design

Intermediate

FTF-AUT-F0684

Hands-on Workshop: An Overview of Freescale's Analog Standard Products for the Powertrain Market with
Emphasis on the Newest and Most Versatile

Intermediate

FTF-AUT-F0730

Automotive Networking Protocol Overview

Intermediate

FTF-AUT-FO764

Hands-on Workshop: AUTOSAR

Intermediate

FTF-AUT-F0447 Using Enhanced Time Processing Unit (eTPU/eTPU2) for Combustion Engine Management and Electric | Advanced
Motor Control
FTF-AUT-F0451 Tips and Tricks with DMA on MPC56xx Advanced
FTF-AUT-FO737 MCU Solutions for Hybrid Drive Train Advanced
Bolded sessions are highly recommended.
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