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Objective

» This seminar presents the minimum hardware requirements for designing
an engine controller module based on the MPC567xF Power Architecture
Microcontroller with an e200z7 32-bit dual issue core, 4M flash, 256K
SRAM, 96 timing channels, and 64 channel ADC, plus FlexRay, CAN,
serial and SPI communication interfaces for advanced powertrain
applications, including interfacing to Freescale analog SmartMOS devices.
This seminar also covers basic hardware requirements for the device
including using the on-chip linear and switching power supplies.

» Application Note available:
- AN3971 “MPC567xF Hardware Requirements”

Note: not all slides in this presentation can be presented during a 1 hour training session
and 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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MPC5200B

300M DRAM, USB 1.1, PATA
e300, up to 400 MHz
MPC5561

1M Flash, 192K RAM

20026 core, up to 200 MHz
MPC5566

3M Flash, 128K SRAM

€200z6 core, up to 144 MHz
MPC5567

2M Flash, 80K SRAM, FlexRay
€200z6 core, up to 144 MHz
MPC5565

2M Flash, 80K SRAM

e200z6 core, up to 144 MHz
MPC5554

2M Flash, 64K SRAM

€200z6 core, up to 144 MHz
MPC5553

1.5M Flash, 64K SRAM
e€200z6 core, up to 144 MHz
MPC5517x

1.5M Flash, 80 KB RAM,

ug 0] z .
e€200z1+e200z0 (not on S version
VIP oX

1M Flash, 64KB RAM

US to 80MHz _
e€200z1+e200z0 (not on S version)
v »

768KB Flash, 48 KB RAM

Ug to 80MHz _
€200z1+e200z0 (not on S version)
MPC5514E/G

512KB Flash

€200z0+e200z0

MPC5534

1M Flash, 64K SRAM

e€200z3 core, 40-80 MHz

c
§e)
—-—

@©

—

(@)

0]
-
=
~~

()

o

c

®

£

9]
h=

()
o

c
e
—

®
9
a

Q.
<

S rain B chassis, Safety, ADAS [l Body, Cluster[JJJll Vehicle[ i}

MPC5674F
4M Flash, 256K SRAM, FlexRay
€200z7 core, up to 264 MHz,

MPC5668G
2M Flash, 592K SRAM, FlexRay
E200z6+e200z0, up to 128 MHz

MPC5634M

1.5M Flash, 94K SRAM
€200z3 core, up to 80 MHz
MPC5633M

1M Flash, 64K SRAM
€200z3 core, up to 80 MHz

MPC5632M

768K Flash, 48K SRAM

€200z3 core, up to 80 MHz
MPC5604P

512K Flash, 40K SRAM, FlexRay
20020 core, up to 64 MHz
MPC5603P

384K Flash, 36K SRAM, FlexRay
€200z0 core, up to 64 MHz
MPC5604P

256K Flash, 20K SRAM

€200z0 core, up to 64 MHz
MPC5604B/C

512K Flash, 32K(B), 48K(C) SRAM|
€200z0 core, up to 64 MHz
MPC5603B/C

384K Flash, 28K(B), 40K(C) SRAM
€200z0 core, up to 64 MHz

MPC5602B/C

256K Flash, 24K(B), 32(C) SRAM
20020 core, up to 64 MHz

P O . O
1M Flash, 48K SRAM
160K Graphics RAM, LCD
€200z0h core, up to 64 MHz
MPC5604S
512K Flash, 48K SRAM, LCD
€200z0h core, up to 64 MHz

MPC5602S
256K Flash, 24K SRAM, LCD
€200z0h core, up to 64 MHz

32-Bit Roadmap

Communications

180+ MHz
Flashless, 3D Graphics, XGA

6M Flash, FlexRay

2M Flash, FlexRay
2M Flash, FlexRay

4M Flash, FlexRay 100+ MHz
2M Flash, FlexRay
1M Flash, FlexRay
50+ MHz

1.5M Flash

1M Flash

768K Flash

256K Flash

256K Flash

128K Flash

‘Offered in high temp packaging or known good die (bare die)

»
»

Qualification by 2008
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- MPC5674F: 4 MB Engine Controller with FlexRay™

Power System
il 600 DMIPS from 264 MHz core, integration
il integrated DSP allowing users to R
N ] €g
create ‘virtual sensors R
Osc/PLL ISTO

e200z7

5001-2003

superscalar | FlexRay™
e |nterrupt — é 4X;[3)2AC'?‘] CPU Controller
Only quadruple ADC on market Controller
G2l with built-in filtering system EDB
I allows PCB cost reduction CROSSEARSWIICH
Memory Protection Unit development
&

. . calibration
tiTed o SUET Most precise engine /0 4 MB 256kB /0 bus )
WAl timers available, control Bridge A S [ [ Bridee
32ch. 32ch. ; : il 32kB S/B Boot Assist

fuel delivery & improve — ( ) e
gas mileage SIU = (BAM)
Largest program memory Timed lfO system Communications I
I | | I T | 1
e for market space helps ke ix . 64ch
4MB SRAM . . eMIOS eTPU data eTPU 4X 3X 4X D H QUAD
Fasn wece with autocoding; zero 32ch.  32ch. e 32ch. FlexCAN eSCI DSPI 2S¢ "7 Spe
defect technology on all —
NEINES I I I I I I I
<&
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»Lore
* Single core 264 MHz e200z7
» Power Architecture™ |SA + VLE
» Supports NMI and low power mode
» Self test, context switch and debug enhancements

» Memory
* 4M byte RWW Flash

» 256K Data RAM
+ 32K Standby
+ 30K eTPU SRAM
* 32k code RAM, 6k parameter RAM
» Parity protection
» 32K Cache (16k i-cache, 16k d-cache)
g /l®]
+ Selectable 2:1 or 1:1 frequency divider for /O modules
* 64 channel Dual eTPU2
» Reaction channels for closed loop injector control
» 32 channel EMIOS with unified channels
» Dual FlexRay - dual channel, up to 10Mbps
* 4 x FlexCAN - compatible with TouCAN, 64 buffers each
+ 3xeSCl
* 4 x DSPI 16 bits wide up to 6 chip selects each
* 64 channel quad ADC - up to 12 bit < 1(Js conversions, 12
queues with triggering and DMA support.

» Variable gain amplifier per channel
* Temp sensor

* 4 Decimation filter hardware with enhanced source and
destination options

» System

* FM-PLL

64 + 32 channel DMA controller
Nexus IEEE-ISTO 5001-2003 Class 3

5/3.3V 10, 5V ADC, 3.3V/1.8V bus, 1.2V core (from internal
regulator controller}

System watchdog with windowing support
System timer module

On chip regulator for standby voltage
Standby voltage brown-out detect
Programmable VRC and LVI voltages
416 PBGA package (no EDB)

496 vertical CSP (Calibration package)
516 PBGA package (with EDB)

MPC5674F

CAN - Conirolier arsa rebwork
DaPl — Desarial'zeral periphenal Inteface
SDMAZ = Ennarced drect mamory aocess

oTPUZ — Ennanced me processing unit 2
EDE — Exterral Development Bus
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Package Options

Package Features

416 TEPBGA | Primary device with the base features of the device. No development bus (including no

(27x27mm) CLKOUT). Four outer rows of balls

516 TEPBGA | All of the features of the 416 TEPBGA package with the addition of access to the development

(27x27mm) bus (External Bus Interface). Six outer rows of balls

324 TEPBGA | Same basic features of the 416 TEPBGA package except:

(23x23mm) | , Reduced number of eTPU channels as the primary pin function on both eTPUs (eighteen

channels fewer)

»No "shared" ADC channels (AN24:39, 16 channels fewer)

»Reduced number of GPIO pins (5 dedicated GPIO fewer)

»Reduced number of DSPI chip selects as primary pin function (13 SPI chip selects fewer)
»Reduced number of eMIOS channels as primary pin function (1 less)

»No BOOTCFGO or WKPCFG pins

»No eSCI pins as primary function are available; only eSCI A signals are available as alternate
»functions on other pins

-

L 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 & rees‘ a e

I
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. 8

semiconductor




o]
Presentation Agenda

[
g |

» Session Objectives

» MPC56xx Roadmap and MPC567xF Overview
>

» Clock Modes

» Analog to Digital Converter
»elPU

»eMIOS

» BAM Controlled Startup

» Other Peripherals

» Pin Configuration

» Debug Features

» Hardware Checklist

» SmatMOS Companion Devices

<&,

C 4
' . AltiVec, C-5, : for, ire, G- ! . . : ! . Inc. P 5C 4 f ™
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. semiconductor



Power Supplies: Introduction

» Internally, four power supplies are required
- 5V, 3.3V, 1.2V and VSTBY
» Externally 5V required
- All supplies can be powered by single 5V
- If using external development bus, external 3.3V required
» 3.3V and 1.2V can be generated from internal regulators
- Possible to supplement these with external regulators

» SRAM standby supply can be 1.0 or 3.3 to 6.0 volts
» No sequencing requirements for power supplies

<&,
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Power Supply Options

Configuration

3.3V Supply

1.2V Supply

REGSEL

VDDREG

Internal
regulators with
1.2V LDO

Internal

Internal LDO

Low

5V

Internal
Regulators with
1.2V SMPS

Internal

Internal SMPS

VDDREG

oV

External 5V,
3.3V, 1.2V

External 3.3V

External 1.2V

3.3V

3.3V

Mixed, internal
and external

External, except
VDDSYN
supplies VDD33

1.2V LDO or
SMPS

Low or VDDREG

oV
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Internal 3.3V Regulator
See 1.82'\\/|/PVSRC or EXteI’na| g
Configuration 5V Supply
» The 3.3V internal regulator is

| i VDDREG externally available on the
'REGSEL ' MPC5674F VDDSYN pin.
| 1.2V _I._ Shay » Initial documentation showed
'VRCCTL | | Regulator [j~ | Regulator isolation between VDDSYN and
T Controler | VDDSYN  VDD33. This isolation will degrade
| o | PLL _T_ the performance of the regulator.

) 1 . .
| c I » Optionally, if the external bus and
| $| i WIDIDERE) SEinee ; Nexus trace are not being used, the

@) internal regulator can be used to
| 9 I Flash VDD33_1 power the VDDEX supplies.
| | VDD33 2
| | VDD33_3
| i PreDrivers = only
- _veo ntgfna e

gl VDDE both

: : 3.3V Pads » A —'— — External 3.3V Supply
|
.
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D) | S
o Using an External 3.3V Supply (Internal Supplies Disabled)

External 1.2V Supply External 3.3V Supply
VDDREG :
» The internal 3.3V regulator can
MPC5674F be disabled by connecting
1.2V 3.3V | VDDREG to a 3.3V supply (instead
Re tor Regulator of to 5V). This also disables the
ntrol il VDDSYN | 1.2V regulator.
PLL _T_ » Initial documentation showed
I isolation between VDDSYN and
VDD33_Sense L VDD33. This isolation will degrade
B the performance of the regulator.
Flash VDD33_1 » VDDREG also powers the
VDD33 2 internal Low Voltage Detect
: VDD33 3 Circuits. If VDDREG is connected
PreDrivers = to ground, the internal LVIs are
Internal disconnected.
" logic
VDD VDDEX
3.3V Pads —i
| s o | g
e e e o U B o ooy =" freescale-



VRC: On Chip 1.2V Regulator Controller (Linear)

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
controls the maximum current available on VDD

ower suppl
from the 5.0V supply. P PPy VDDREG
VDDSense is compared to an internal reference. 3 ohm
1.5W*
Resistor may not be required depending on y
power requirements of the device and the heat NJD2873 VRCCTL
sink capability of the NJD2873. *
1 TUF == VDDSense
l VDD
@ @ 4 4 g
\—

4 @
%
' Y 4x4.7uF

8 x 10nF 2 x 0.1uF
Locate 2 at each corner of the device

Freescale, 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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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. 1 4

MPC5674F

VDDSense
is internal to
the package
and is not a
separate pin
on the
package.
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» Optional Switched Mode
Power Supply (SMPS)
implemented to generate
1.2V supply

- External components
required: Inductor, FET,
diodes, capacitor

- Layout considerations to
be made

- Reduced power loading
for 5V power supply

« Connect REGSEL to
VDDREG externally to
select SMPS

- See application note
AN3898

Freescale, 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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c.. Chip 1.2V Regulator Controller - Switch Mode Power Supply

(SMPS)

Board Schematic 5V

b

__________________

Regulator Controller

~
~
-

To other 5V
domains

—————————

R7353 or IRF7521

1
I
I I
| B
\ VRCTRL |
I | PWM
: Controller |
1
|
1
1
i
: VDD
1
|
I VSS5SYN To other ground
! _MFI_:S_EE“_“ ____________________ dorua?ns
ES -
-
Ground

<&,
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MPC5674F ADC Connections

VRH A s
VDDA_AD VRH_B __1 . ¢Ei~J
VDDA_A1 l—-~p
VDDA _B0 VRL A 1
UD D .ﬂu _B 1 1|u|rR L_B =
Vasa

WELA WESA

! These 0 ohm resistoms are populatad on tha
MPCS674F Rev 1 dewice. For the MPCSGT74F
Few 2 device, thesa resislon are not populatad
and the pin function changss o AEFBYPCA1
and REFEYPCE1.

» Note: Shows the revision

VSSA_AO0 (REFBYPCA1)  RCIBYPCA
VSSA B1 (REFBYPCB1) REFBYPCB —_L
J.1uF fuF
gﬁ,ﬂggﬁ l"fﬂ_ﬁ
VSSA_A1
VSSA_BO

vasa W

1 versus revision 2 changes. VSSA A0 and VSSA B1 pins are

available on revision 1 only. These pins are replaced by REFBYPCA1 and REFBYPCB1.

<&,
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ol Decoupling Capacitors

» In general, use the largest value capacitor, in the smallest package
(lower inductance)

» \When components are placed on both sides of the board, bypass
capacitors can be placed directly under the MCU.

» In cases where there is no room for all of the recommended
capacitors, a larger value high-frequency capacitor should be used
and kept closer to the MCU.

» \When deciding where to best place the bypass capacitors, use the
following priority:

1. PLL power supply (VDDSYN)

2. ADC reference pins (VRH/VRL)

3. ADC power pins (VDDA)

4. Core power supply (VDD)

5.1/0O power supplies (VDDE/VDDEH)

<&,
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4\ .. :
Digital Power Supply Bypass Capacitors
Supply Voltage | Quantity | Capacitor Value | Notes
VDDREG 3.3V to 5V 1 4.7 uF/16V Caps should be
close to the MCU
1 0.1 uF supply input
VDDSYN (3.3V Output) 3.3V 1 10 uF / 16V VDDSYN should be
VDD33 (3.3V Input) shorted to VDD33
1 0.1 uF on the board with
minimum impedance
1 1000 pF
VDDEZ2 3.3V 5 10 nF External bus supply
VDDEH1, VDDEHS3, VDDEH4, | 3.3V or5.0V | 5 10-200 nF
VDDEHS5, VDDEHG6, VDDEH7
VDD 1.2V (Input) | 6 22uF/16V
7 10-200 nF
VSTBY 1V to 5V 2 10-200 nF
VDDES, VDDE9, VDDE10 3.3V 5 100 nF 516 package only

Freescale, 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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Power Supplies: Low Voltage Detection

» Low voltage detection for following supplies:
5V
3.3V
Core (1.2V)
RESET pin supply
VDDEH
VDDA

» Default settings
3.3V, 1.2V and RESET supply generate RESET if low voltage detected
5V, VDDEH and VDDA low voltage detect is disabled

» All above supplies can be configured to:
- Raise interrupt on low voltage detection
- Generate RESET on low voltage detection
- These settings can be locked to avoid accidental writes

<&,

C 4
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Power Supplies: ADC Monitoring

» ADC can be used to monitor power supplies
1.2V bandgap for absolute conversions

» 5V and 3.3V LVD thresholds divided down to be compared to 1.2V
bandgap reference
Keeps LVDs within ADC range

» 1.2V LVD threshold divided down to be compared to 600mV bandgap
reference

» Monitoring of supplies — divided down to be compared to 1.2V bandgap
reference
VDD33
VDDSYN
VDDEHx
VDD12 (absolute value taken)

<&,
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» MPC567xF supports either an
on-chip oscillator or can use an
external reference clock

« 4 to 20 MHz crystal mode
supported

- 16 to 40 MHz crystal range
supported

» On-chip PLL multiplies this
frequency up to the required
system frequency
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EXTAL

XTAL

VDDSYN

VDD33

VDDEX

Crystal Circuit
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X
Cx
= S m—
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MPC567xF Clocking Modes

PLLCFG[O:1
»  CORE
e2p0z7
fE-
_ wlsvEDvEEE 4 . :-QF
ST - b ’jn:-G DIV SE st - %?;E?(ETI
e FLASH
SIU_SYSDIV[SYSCLKDIV[D:1]]
X=2,4,80r16 - f
I —>|eTPU DIV SEL el > eTPU/
SIU_SYSDIVIBYPASS] = NDEDI
X=1
SIU_SYSDIVIPCLKDIVID: 11— DIV febi_cal EBI
! "l caLBuS
SIU_ECCR{EBDF[D:1]]
Mote: toeoe = 1/ Tge
= 1 Ty
t_:“f - divideby-2 D_CLKOUT
= X = divide-by-X, depending on SIU_SYSDIV[BYPASS] {D_CLKOUT |s nat avallable
and SIU_SYSDIV[SYSCLEDIV]). on all packages and cannat
be programmed for faster
than fsysi2. )
SIU_SYSDIV Mode Description Maximum Frequency
[IPCLKDIV[0:1]
0b00 Enhanced | CPU frequency is doubled. Platform, peripherals, and eTPU | 264 MHz
clocks are 1/2 of CPU frequency
0b01 Full CPU and eTPU frequency is doubled. Platform and 200 MHz
peripheral clocks are 1/2 of CPU frequency.
0b10 - Reserved -
0b11 Legacy CPU, eTPU, platform, and peripheral clocks all run at the 132 MHz
same speed
R
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eQADC: Features (1 of 2)
» Four independent on-chip ADCs
« Implemented as 2 eQADC modules, each with 2 on-chip ADCs
- 8,10 and 12 bit resolution
- Single-ended signal range from 0 to 5V
- 4 pairs of differential analog input channels (+/-2.5V peak-to-peak)
= Programmable pull ups, pull downs for each diff input for piezo sensor diagnostic
- Sample times of 2 (default), 8, 64 or 128 ADC clock cycles
- Right- justified unsigned and signed result formats
«  Provides time stamp information when requested
Resolution Max. Rate Conversion Type Min. # of Conversion Conversion Time
ADC CLK ADC_CLKs Rate
12-bit 16 MHz Differential 15 1 M/sec 1.0 usec
Single Ended 16 938 K /sec 1.06 usec
10-bit 16 MHz Differential 13 1.15 M /sec 867 nsec
Single Ended 14 1.07 M /sec 933 nsec
8-bit 16 MHz Differential 11 1.36 M /sec 733 nsec
Single Ended 12 1.25 M /sec 800 nsec
R
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» 64 input pins available in 416 BGA package
« 24 pins exclusive to each pair of ADCs (48 total)
« 16 pins shared among all ADCs

» Six independent trigger sources for each eQADC
module

« Implemented through 6 independent Command
FIFOs (CFIFOs)

= Each CFIFO has own trigger source

= Each CFIFO has 4 entries to allow for DMA
latency

- External hardware triggers

» Analog channel expansion capability

«  Supports 8 external 8-to-1 muxes which can add
an additional

» ADC queue 0 preempt for reduced conversion
jitter

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

» ADC streaming without commands

eQADC: Features (2 of 2)

ANAO [

.
.

ANA23 [

Temp Sensor '—»
Absolute Ref

+

AN24 (3

AN39[ 3o

ANBO X3

.

ANB23 [ =
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e — t Commands
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Results
: : RFIFOx
L DC1 16
! ! . |STAC Bus ‘Time
[nterface | ~Base
Trigger
l
eQADC_B Y
. 1 — |- Commands
; DCO i CFIFOx
E Results
! DC1 RFIFOx
; STAC Bus|_ Time
Enterface Base
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eQADC: Knock Input Bias

» All differential input pins can be supplied with bias current from
iInternal resistors

VDDA Selectable between:
200k / 100k / 5k

% %
DANAO + s _ . _@
DANAO - s 8 > Options:

Pull Up / Pull Down /
Centre Bias

i i No Bi
1% accurate resistors
&
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eQADC: Pre-Galin
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» Differential conversions can have x2 and x4 gain applied to
the signal prior to conversion

- Reduces impact of quantization noise, targeted at knock detection

Variable gain amplifier
T performs x2 and x4
operations on
differential inputs

VDDA

—e

Differential voltage range

DANAO + » Z
g E:>» ADCO
DANAO -
limitations

VSSA x2 mode: -1.15V to +1.15V
x4 mode: -0.525V to +0.525V

Cd
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Software DSP Solution using MPC563xM

Sus repeating
trigger from eTPU

Bias resistors simple timer | PIT

ﬂ Low H | Prefill & |
pass Down window function

filter sample

ADC

o0
st A nr—" CM¢4
~\\\\\*

Variable —=| Ping-pong
gain amp ——! Dufferin

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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What is an eTPU?

The enhanced time processor unit is a programmable 1/O
controller with its own core and memory system, allowing it to
perform complex timing and I/O management independently of
the CPU. The eTPU is essentially a microcontroller all by itself!

Host SChedUIeré]ervice request |

Interface
and
Data Timer
Memory “l Channels

Micro-

Code :
Memory -m engine

eTPU LI L

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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eTPU Basics: Channel Features

» Each channel has its own I/O pins and two interacting sets of event registers

» Each event register set consists (in part) of
 a 24-bit match register
 a 24-bit capture register
* a 24-bit greater-than-or-equal, or equal, comparator

: Input and
TCR1 EVENT 23 Match Register1 o Outp ut Pins
_ . | REGISTERS : P
D 23 Match Register2 0 CH31
TB1R R3._._TICR1 Visibility 0O iland?2
' 23 Comparator 1 0 % .....
PIN| - — —I/ 23 Comparator 2 0 CHO
TB2R 23.TCR2 Visibilit B i 23 Capture Register 1 o——
23 Capture Register 2 o ——

» Setting up for match and transition events is done in microcode

» A match is synchronized to one of the two 24-bit free-running Timer Count
Registers, TCR1 or TCR2

» A capture is synchronized to one of the two 24-bit free-running Timer Count
Registers, TCR1 or TCR2

<&,
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Online Tool for Compiling Libraries of Selected Functions

h

=1olx]

. r c » . [~ o A [ 7
SeIeCt deVICe JT:ETPUFunl:tiDnselel:tDr ]T| _ _ _ . F
STPU Function setector www.freescale.com/webapp/etpu/ .

Select desired

functions

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

Communication

T Synchrencus Peripheral Intsrace

-

Motor Control

Stepper Motor

* required)

Automotive

[T Enagine Position (CRAMK)

Step 2: Provide us feedback

Fleasze let us know how the
created eTPL function setwill be
uzed. Dezcribe your application,
list itz features, mention the eTPL!
tazks,

.
Tool compiles o  aeem g 2 s feBis pvomeposmon 21
) . Eiyvtes Eytes
. T Pulse Width Modulation [T Hall Decoder
Univerzal Azsynchroncus Feciever [T Enaine Poziticn (CAM)
e u n C I O n S PR 376 Bytes I Tranamitter HD 568 Bytes
ara
. . T Input Capture UART 564 M Cuadrature Decoder ENGINE_POSITION_CAM Bytes
I I I Biytes
I n real tl e L& 304 Bytes _ Qb 1080 Bytes M pug Injection
I Cutput Compare UART with Flow Contrel - Cuadrature Desoder - oo
G632 He e FUEL B
oc 354 Bytes UART_FC o wtes
=S QDHOME 112 Bytes - -
- Frequency and Pericd CEA MAS L T . I Sparklgnition Slep3: Com|_:l|le aTPU
Meazurement 708 ayer- Transmitter [ 0y adraturs Decoder - Index — function set
. SPARK i
Z I P f| Ie FPM 244 Bytes CEAT09_TX g 1«1 b QDINDEX 364 Bytes Eytes  The generated eTPU code image
- (=13 file will be packed into & ZIF file
[l Pulse /Period Il PN - Master for DC I Knock Windew and you will be able to download
rovid ed fo r Accurmulation CEATO9 MAC Layer - Receiver Mletorra it
308 ) —
p PPA 720 Bytes CEAT09_RX ;3:;23 PYWMMDC 592 Bytes KNOC K_Y/INDOW Biytee
M Gueusd Cutput Match FWI - Mazter for AC Teoth G 1o
down I Oad CEA708 MAC Laysr- Collison 1) Motors I Tooth Generator
QOM TEE B i
s Detestion PWMMAC 1680 Bytes TOOTHGEN o e neip,
- Synchronized Pulse Wiclth EETEE. G 136 wies submit a Service Reguest.
Medulation = Erytes I~ PWR - Full Range

SPYM 476 Bytes CEAT 08 MAT Layer - Tranarmit PYWMF 416 Bytes _ .
Enamble ) {with selections made)
- Test- helps to test other - P - Commutation -
i Global Errer Routing
eTPU functionz CEA700_TXEN 30 Capable
TEST 108 Bytes S PWMC 312 Bytes GlobalError 56 Eytes
gEAt?OIQ MAC Layer - DMA - Analeg Sensing for DC T Linkte fourchannels
Grre Meterrz .
104 Link4 20 Bytes
CEATI9_DMA_CONTROL ASDC 545 Bytes -
Biytes - Lltilities {abs, zaturate, 2gr,

Analeg Sensing for AC

Included Routines

frlive_ete

<&,
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Provides various hardware timing modes to create or measure real-time signals
32 channels, 24 bit resolution, 200 MHz max operation
Programmers model is consistent with MPC5500 family eMIOS implementations
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

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

eMIOS Features

eTPUB
Bus A
= — eTPUA
Bus B Bus C Bus D 4
IIIIIII NI EEEEEEEEEERN IIIIIIIIIIIIII
@)
- 5
o S Output
N .
Chan0 r*{ Chan7 Chan 8 r=|cor=1 Chan 15 Chan 16 r==+| or==:| Chan 23 disable
= N control
7'y 7'y — 7'y 7'y W A
\ 4 \ 4 \ 4 \ 4 \ 4 A 4 tO
e < < > ) > ) ), > eTPUA
- > eTPUB
&
&
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eMIOS Functions

» Input Channel Modes
- Single action input capture
- Input pulse width measurement
- Input period measurement
- Pulse/edge accumulation
- Pulse edge counting
 Quadrature decode
- Windowed programmable time accumulation modulus counter

» Output Channel Modes
- Single action output compare
- Double action output compare
- Output pulse width modulation
« Output pulse width and frequency modulation
- Center aligned output pulse width modulation with dead time insertion

<&
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Boot Assist Module Introduction

» The Boot Assist Module’s (BAM) primary function is to perform essential system
initialization and to locate and execute the application code.

» BAM initialisation is sub-optimal for performance
- Cache off, max wait states, default XBAR, no BTB, etc.

» BAM tasks:

- Initial e200z7 core MMU setup with minimum address translation for all internal MCU
resources

- Configuration of MMU to boot as either Classic PowerPC Book E code (default) or as
Freescale VLE code

- Location and detection of user boot code

- Automatic switch to Serial Boot mode if internal flash is blank or invalid

- User-programmable 64-bit password protection for serial boot mode

- Boot user code from internal Flash module

- Serial boot by loading user program via CAN bus or eSCI to the internal SRAM

- Censorship protection for internal flash module

« Option to use the €200z7 core watchdog timer or the system watchdog timer (SWT)

<&,
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Censorship Control
Censorship Serial Boot Internal Serial
BOOTCFG Control Control Boot Mode Name Flash | Nexus State Password
Ox00FF _FDEO | ox00FF_FDE2 State

10x55AA Internal - Censored Enabled Disabled Flash

0 Don't care - -
OxE5E5AA Internal - Public Enabled Enabled Public

1 Don't care Ox55AA Serial - Flash Password Enabled Disabled Flash
10x55AA Serial - Public Password Disabled Enabled Public

» Public password H/W fixed value: OXFEED _FACE_CAFE_BEEF

» Flash password user defined — set to OXFEED FACE CAFE_BEEF as
default

» Depending on the values stored in the censorship word and serial boot

control word in the shadow row of the internal flash memory:
*The internal flash memory can be enabled or disabled
*The Nexus port can be enabled or disabled
*The password received in the serial boot mode is compared with the fixed public or

user password
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» Censorship control word is programmed at manufacturing to Ox55AA_55AA

Flash: Shadow Block

- Device is not censored and uses a flash password for serial boot mode

» Serial password in shadow block is used when the public password
- OXFEED FACE_CAFE_BEEF is not used
Address Shadow Use Block | Size (bytes) Partition
0xO00FF_8000- General Use 472
Ox00FF_FDD7
OxOOFF_FFD8 Serial Password 8
OxO00FF_FDEO Censorship Control + Serial Boot Control 4
OxO0FF_FDE4 General Use 4 Al
— (Shadow
Ox00FF_FDES8 FLASH_LML reset configuration S 4 behaves as if
0x00FF_FDEC General Use 4 itis in all
: : partitions)
OxO00FF_FDFO FLASH_HBL reset configuration 4
OxO0FF_FDF4 General Use 4
OxO0OFF_FDF8 FLASH_SLL reset configuration 4
O0x00FF_FDFC to General Use 516
OxO0FF_FFFF

Freescale, the

CAUTION: Use extreme caution when erasing both censorship control word and the serial
password OR ELSE the flash will become permanently disabled
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A :
Serial Boot Mode - eSCI
» Baud rate based on crystal frequency
» eSCl serial boot mode protocol
*Download 64-bit password
*Download start address, size of download and VLE bit

Download data
*Execute code from start address

BAM Response
Message

Protocol

Step Action

Host Sent Message

Password checked for validity and compared against
1 64-bit password MSB first 64-bit password stored password. e200z3 Watchdog timer is refreshed
if the password check is successful.

Load address and size of download are stored for

32-bit store address + 32-bit store address + . \
2 31-bit number of bytes | 31-bit number of bytes |10 o a8 e o run Book £
(MSB first) + VLE bit + VLE bit ry g

or VLE code.

Each byte of data received is store in MCU memory,
starting at the address specified in the previous step
3 8 bits of raw binary data | 8 bits of raw binary data | and incrementing until the amount of data received
and stored, matched the size as specified in the
previous step.

The BAM returns 10 pins and eSCI module to their
reset state, with the exception that

4 MNone Mone e3CI_A_CR2Z[MDIS] is asserted rather than negated.
Then it branches to the first address the data was
stored to (as specified in step 2).

<&,
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Flash: Serial Password Rules

» 64-bit serial password must have at least one ‘1’ & one ‘0’ in each

half word ‘lane’ _
Invalid Passwords

Valid Passwords
0x0001_0001_ 0001 0001
OXFFFE_FFFE_FFFE_FFFE

OX0000  XXXX_ XXXX_ XXXX
OXFFFF_ XXXX_ XXXX_ XXXX

OXXXXX_ 0000 XXXX_ XXXX

OXIXXX X2XX XX4X XXX8
- - - OXXXXX_FFFF  XXXX_ XXXX

OXXXXE XXDX_ XBXX_7XXX
- - - OXXXXX_ XXXX_ 0000 _ XXXX
OXXXXX_ XXXX_ FFFF_XxXXXX
OXXXXX_ XXXX_XxXxX_0000

OXXXXX_ XXXX_ XXXX_FFFF

<&,
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JTAG Serial Password Mechanism for Granting Temporary
Access to the Secured Flash Memory Array

» When security is enabled,

Other Nexus Clients
external accesses to the flash Censored Flash Array <DV

*© ZXpI‘OCE‘,SSOI‘
memory array and debug access o451 Password
is prohibited.
> PrOVideS the means to " Compare Enable/disable )

temporarily access the flash
array and maintains a high level
of security through the use of a _
64-bit password. TAP controllr

JTAG Port Controller

h 4

64-bit Password

» Permits users with knowledge [GENSOR GTRL regir
of the password stored in internal
flash to use existing tools to
perform debug and calibration on P e
devices with a secured flash Access

array.

» Flash security re-enabled on
next reset.

<&,
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>
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Communication Peripherals

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

- Three modules are available in the MPC567xF
» FlexCAN — Controller Area Network interface provides up to
1 Mbps automotive
- Four modules available in the MPC567xF
- CAN module supports both CAN2.0A and CAN2.0B specifications
- 64 message buffers per module

» DSPI — Serial Peripheral Interface (SPI)
« Four modules are available on the MPC567xF

- Supports 32-bit MicroSecond Bus Interface with LVDS output up to
40 MHz

<&,

L 4
eeeeeeeee , 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. 45 semiconductor



o]
Presentation Agenda

» Session Objectives

» MPC56xx Roadmap and MPC567xF Overview
» Power Supplies

» Clock Modes

» Analog to Digital Converter
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» Other Peripherals

>
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Pad Configuration Register
» 16-Dbit register (some pads don’t have a register)

» Reset values vary depending on pad type

] 1 2 ] 4 5 6 7 8 =] 10 11 12 13 14 15
R ] ] 0 (] ]
w Pal OBE?| IBE® DSC ODE*|HYS® WPE® | WPs®
RESET: o ] 0 0 0 ] 0 ] 1 1 0 ] (i ] 1 1
Bit Field Name Symbol Description
Pad Assignment PA Assigns pad as GPIO (common default), alternate
or primary function
Output Buffer Enable OBE If pad can be input or output, enables as output
Input Buffer Enable IBE If pad can be input or output, enables as input. If
pad is configured as output, enables reading pad
state
Drive Strength Control DSC Output drive strength of 10, 20, 30 or 50 pf
Open Drain Output Enable ODE Output has open drain
Input Hysteresis HYS Input has Hysteresis (for noise, but slower)
Slew Rate Control SRC Output has minimum, medium or maximum slew
rate (Reset default is max. slew rate)
Weak Pull Down/Up Enable WPE* Enables selected pull down/up
Weak Pull Down/Up Select WPS* 0= pull down, 1 = pull up
R
L 4
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Pad Function Selector

» Unlike prior microcontrollers in this class, the required pin function
is selected by a fixed size of PA bit field in each PCR

w1 ORI i,
w4 HOW oMW GiEReIE
w1 A

Mg MEM: oW H(I‘r(i BB |

FA Function Category
000 PRI
ool Fromary Function (normal defanlt function after reser)

oL Function 2

s Conant Pty
Honekurs Aot Reuizd

011 Funcrion 3

100 Funpction 4

| 0

RIRE b 1) [
| WP OB R iz | e | SO
<&
C 4
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MPC567xF Typical Pin Multiplexing

Table 2. Signal Properties Summary
P
:I: GPIOY Fi Pad
. : PCR! Signal Mame? G Function® Function Summary Vo | Typs
Primary Funciions
are listed First ——— | 113 [TCRCLKA IRQ7_GFIO113 |P | TCRCLKA eTPU ATCR clock I | BWM
Secondary Functions F2| IRQ7 External interrupt request | |
are altemate functions L =
— - — —
GPIO Functions are = |G GP|D173\ GPIO Vo
listed Last
Function not implemented on this device
E - g '“g °, Package
a ) 3 o LA ) = - State during State Location
5 Signal Name < Function Function Summary 2 = E RESET’ |after RESET®
o o 1 ] < © w
& & T | 5
eTPU_A
113 |TCRCLEA_IRQT_ P |TCRCLEA eTPU A TCR clock | MH VopEH1 —Up —Up L1 K4
GPIO113
Al | IRQT External interrupt request |
A2 [— — -
G GPIO113 GPIO o
114 |ETPUAD_ETPUAIZ_ P ETPUAD eTPU A channel o MH VDoEH —WHKPCFG | —\WKPCFG L2 L&
GPIO1 14
Al |ETPUALZ eTPU A channel (output only) (o)
A2 [— — -
G GPIC114 GPID o
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Nexus Debug Overview

Target Hardware Host Computer

MCU Nexus Probe Running
(Large trace debugger
buffer) software
Nexus Nexus Short matched uUsB2.0 or
Connector pre-processor impedance 100MB Ethernet
(active head) cable

» Tracing is the physical mechanism of capturing real time, non-intrusive information from

the MCU via the Nexus module and transmitting this to the development tool where it is
stored

» Nexus probes contain large amounts of memory dedicated to trace (256 MB to 1 GByte)
» Once captured, trace data is transmitted to the host computer for post processing
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wy o 00000_0000000_00000000__]
4\
IEEE-ISTO 5001-2001 Nexus Classes of Features
— Enter a debug mode from reset or user code
— Read/ write user registers or memory in debug mode
— Single step instructions in user mode and re- enter debug mode
— Ability to set breakpoints or watchpoints
Class1 _ Stop program execution on instruction/ data breakpoint and enter
debug mode (minimum 2 breakpoints)
— Device identification
Watchpoint Msg
All class 1 features g
Ownership Trace Msg _ — . : Q
Class 2 — Monitor process ownership while process runs in real- time o
(Ownership trace) >
Program Trace MSQS — Trace program flow in real time (g
[l
_ =
Read / Write Access ot
— All class 2 features -8
Bl Treee [ess Class 3 — Trace data reads & writes while processor runs in real- time ©
9 — Read/ write memory locations while processor runs in real-time m
o
— All class 3 features Q
Memory Substitution <
| — Start data or program traces upon watchpoint occurrence
Class 4 — Ability to stall the processor when trace buffers are full
Port Replacement —Program execution from Nexus port (not supported on MPC5500)
*substitutes instructions and data in memory
R
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» Reduced port mode
Uses a total of 23 pins
» Full port mode

Uses a total of 27 pins — 16 MDO pins
multiplexed with GPI10O[75:81]

» JTAG only mode
Only uses 6 pins

Class 1 plus R/W access from class 3 (no
trace)

Enables low cost tools!
» Program & data trace can be performed,

even on production modules with reduced
or full port.

» JCOMP is used in place of TRST, RDY is
used for R/W access
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JTAG/Nexus Interface

Combined JTAG/AUX Port

MPC5674F

- o
) Y OV e

— I ©

- A IH‘ e
5., 0 0 o
Ox(/‘)oE —1 O ¥ W £
N [a) 1 - a o u >
SIEIRI2I8IE, >1 =S S =0

JTAG AUX AUX Out
(OnCE) In
N J J
Y
All Program, Data,
Ownership Trace,
Watchpoint
Messages

Control and
Read/Write
Message Access
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o Nexus/JTAG Minimum Connector Definition

» Freescale recommends the 38-pin MICTOR connector for the Nexus
port. However, for constrained board layouts, a 14-pin connector can be

used.

Description Pin Pin Description
TDI 2 GND

TDO 4 GND
TCK 6 GND

[EVTI 8 _
RESET 10 TMS
VDDEY 11 12 GND

/IRDY 13 14 JCOMP

OIN|JO | W] -

» /EVTI was not in the original definition, but allows additional capability to tools.
Check with your tool vendor for support. Having /EVTI on the connector causes
no issues for debuggers that do not use it.

<&,
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Nexus Interface Port

» For 12-bit or 16-bit MDO port mode the following Nexus connector is
recommended:

- HP50 (ASP-148422-01) by Samtec (2 rows with 25 pins each; 0.8 mm
pitch)
- Supported by Lauterbach

» Freescale can provide example
schematics

L 7
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Table 4. MPC56xx High Speed Parallel Trace Connector

Posi-| Signal Direcﬁan1 Pin Number| Pin Mumber Direc:tion‘ Signal | IEEE-5001-2010 GEN_IC Signal Name
tiom
GNDzl GND*
1 |M=SEDD Out 1 2 ouf® VREF
2 |MSEQT Out 3 4 In TCK
3 GNDI 5 B In TMS
4| mpoo Out 7 B In | 1o
5| MDOT Out 9 10 Out TDO
8 GNDI 1 12 In :JCDMF‘ '
7| mpoz Out 13 + 14 Out mOY |
g mpoz Out 15 16 In BVl
o GNDI 17 18 out |evio
10| mcko Out 18 20 In \mE=ET |
11| MDO4 Ot bl | 22 Out BSTOUT | GEN_IOO
12 GNDI 23 | 24 |GND
13| mMpos Out 25 28 Out CLKOUT
14| mpos Out 27 28 InfOut | TDAWDT | GEN_IOA
15 GNDI 29 | ag |GND
18 GNDl 35 J 36 ]GND
18| mMDos Out a7 38 ARBREQ | GEN_IO4
20| MDo1D Out 30 40 ARBGRT | GEN_IOS
Y GNI]l 41 J 42 ]GND
22 | MDO11 Out 43 44 out MDO13
23| MDo1z2 Out 45 48 Out MDO14
24 GNDl 47 J 48 IGND
25 | MDO15 Out 49 50 et
GNDzl ‘ |t:3N|::2

1. Viewed from the MCLL

2. The connector locking mechanism provides additional ground connections on each end of the connector.

3. This is an output from the connector standpoint. It may or may not be from the MCLUL

4. Mo connection - should be left open. Reserved for MDO 18 on devices with more than 18 MDO signals (future compatibility ).
Im some applications, this may be used a an SRAM voltage detect to determine when voltage for a standby SRAM is taken away.
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Nexus Signals

» ARBREQ and

ARBGRT are for
arbitration of multiple
tools (when 2 tools are
required to be used
together). May not be
needed for this device.

» TD/WDT can be used

to disable any on-board
external watchdog
circuit when debugger
is attached.

» DAI1/2 are generic

signal pins that can be
defined between the
tool vendor and the
customer for specific
needs if required.

<&,

Z " freescale

semiconductor



wr o]
ol MPC56874F MICTOR Nexus Connector Definition
MPCE600 signal | Combined M38C | Direc- [ Pin Pin | Direc- | Combined M38C | MPC5600 signal » Note: For 16-bit wide
or M38-2C tion number number tion or M38-2C N eXu S tra Ce ,
MDO12 Reserved Out 1 3_:: 2 Out Reserved MDO13 Freescale Wl ” be
MDOW4 | Reseed | out 3 |8 4 Out | Resered | MDOI5 pro pOSi ng to tool
MDO9 VEN_IOO Out 5 6 out | cLOCKOUT CLKOUT vendors that the new
BOOTCFG1 |  VENJo2 | 7 8 ou | VENJ03 | MDOB IEEE-5001 2009
RESET JRESET In 9 10 In JEVTI EVTT
TDO DO out | 11 12 i VREF VDDET SAM TEC connector
MDO1O | VENIO4 | out | 13 14 | ot | ROV | ROY ?gfll\r/]llg%n be useq for
TCK TCK In 15 16 | out MDO7 MDO7 connections.
™S |  TMS | 7 || 18 | ow | MDos |  MDOB + The SAMTEC
TOI TDI in 19 g 20 | out MDOS MDOS5 Conn_eCtor 1S
JoMP |  mRST | I | 21 2 | ou | MDO4 |  MDO4 physically smaller and
MDO11 VEN_IOT ot [ 23 [o| 24 | ou MDO3 MDO3 BI’OVIdeS |s_olat|on
RSTOUT TOOL_I03 ot | 25 |2 26 | ou MDO2 MDO2 etween high speed
o trace and the low
TDAWDT TOOL_I02 - 27 28 | out MDO1 MDO1 speed control signals.
ARBGRT TOOL_IOf - 29 30 | out MDOO MDOO
12 volts UBATT - 31 32 | out JEVTO EVIO
12 volts UBATT - 33 1 | ou MCKO MCKO » Lauterbach curre ntly
ARBREQ TOOL_I00 - 35 3 | out /MSEO1 MSEOT supports the 16-MDO
VSTBY VALTREF - 37 38 | out /IMSEOD MSETD confi gu ration on some
of their new debug
probes.
"
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The VertiCal Base Solution

g |

VertiCal Connector
159 pins

Replaces the production
BGA package

Ty
e g
o
o
3

Chip Scale
Package (with
production die)

_~

VertiCal Base Board VertiCal Base

» The VertiCal Base replaces the production microcontroller BGA
package and provides a standardized 159-pin tool connector.

» The VertiCal Base is footprint-compatible with the production BGA.
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VertiCal Calibration System — Tool Top

CAL-RAM Tool interface

VertiCal Top

To the tool

VertiCal Base

» The VertiCal Top could be any type of tool adaptation and plugs
Into the 156-pin tool connector

» The VertiCal Top typically contains the CAL-RAM and the tool
Interface
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Cavity Depth
17mm

VertiCal
Top Board
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Debug Features Summary

» €200z7 debug capability

Fully Nexus Class 3 compliant (IEEE-ISTO 5001-2001 standard)

8 instruction address break/watch points

4 data address break/watch points

2 data value break/watch points

4 data trace window regions (within or outside the defined region)
Synchronize cross linked breakpoints between the e200z7 and the eTPU cores

» eTPU2 debug capability

Full Nexus Class 1 debug support (via JTAG)

Full Nexus Class 3 trace capability (ownership, program, and data trace)

2 hardware break/watch points per engine

4 data trace window regions (within or outside the defined region) — shared between 2 engines, 4
independent regions available on 3@ eTPU

» eDMA trace (each eDMA engine)

2 data address watchpoints (read, write, or read/write)
2 data trace window regions (within or outside the defined region)

» FlexRay trace

2 data address watchpoints (read, write, or read/write)
2 data trace window regions (within or outside the defined region)

» Trace buffers will be deep enough for 128 messages per core

» Tool synchronization supported

<&,

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

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 ™
- [Treescaie

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



o]
Presentation Agenda

» Session Objectives

» MPC56xx Roadmap and MPC567xF Overview
» Power Supplies

» Clock Modes

» Analog to Digital Converter
»eTPU

»eMIOS

» BAM Controlled Startup

» Other Peripherals

» Pin Configuration

» Debug Features

>

» SmatMOS Companion Devices
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ol MPC5674F Digital 10 Pad Charateristics

» The MPC5500 family implement three primary types of pads: fast, medium, slow

» The medium pads implement slew rate control (no slow pads)
- Slew rate should be limited for the maximum frequency of the intended use

- Medium pad rise/fall times are settable to:
= 5 ns maximum
= 12 ns maximum
= 70 ns maximum

» Fast pad types (1.2 ns rise/fall) implement drive strength, are used on the following:

EBI
Nexus
» Fast pads with slew rate control
FlexRay
= 11ns
= 24ns
= 5ns
= 16 ns

» Refer to IBIS models and data sheet information for more detailed information on
|O characteristics

<&,
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Signal Integrity Recommendations

» Software
- Match drive strength selection to application load
- Use the slowest drive strength that the signal can withstand

» Hardware

- Route bus signals with controlled impedance
Use termination resistors on bus signals
Minimize board propagation delay
Avoid routing stubs
Use good decoupling techniques
Use a good layer stackup
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Hardware Checklist

» Review the return path of all signals. The signal return will take the path of least
impendence.

» The correct number and size of decoupling capacitors have been used on the VDD
power supply.

» The 10-nF or higher capacitors are in low ESL packages such as the 0306 package.
» The 10-nF capacitors are located as close as possible to the VDD balls.

» The 10-nF capacitors are distributed evenly around the device (for example, two
capacitors per corner).

» The VDD balls on the device are connected to the 10-nF capacitors using a power
plane or wide traces including many vias.

» There is at least one ground plane. Include isolated grounds on other layers.

» Bypass across power/ground discontinuities. Include thermal release for these
transitions.

» For single-chip applications, a minimum of four layers are used. For expanded mode
applications, a minimum of six layers are used.

» There is at least one power plane; mixed voltage power plane is acceptable.

» The power and ground planes have been checked for structures which obstruct the
flow of current, such as via anti-pads and embedded slots or traces.

» The oscillator circuit should have a compact layout.
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Presentation Agenda
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» MPC56xx Roadmap and MPC567xF Overview
» Power Supplies

» Clock Modes

» Analog to Digital Converter
»eTPU

»eMIOS
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» Other Peripherals

» Pin Configuration

» Debug Features
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MC33730 Automotive Power Supply IC: Block Diagram

» Switch mode power supply with
multiple linear regulators

- +5V switching buck regulator with
adjustable frequency and slew rate

- Two linear regulators with
programmable voltage

= VDD3
= VDDL
- Two isolated voltage references
= VREF1
= VREF2

- Reset circuit with outputs for all four
supplies and a programmable timer

- Sleep mode with keep alive supply
- Reverse battery protection FET drive

- Self protection for:
= Over current
= Over temperature

RSTL-

RST3:

RSTH
RSTKAM
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MC33810: Eight Channel Ignition and Injector Driver

» Features

Eight channels with 4 low-side drivers and 4 pre-drivers
Pre-drivers with three different modes:

Ignition

General purpose gate drive

Two 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

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

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
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Example Schematic: MC33810 Ignition/Injector Driver
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MC33902 High Speed CAN with Diagnostics: Block Diagram

» High-speed CAN interface with
embedded SV supply

High speed CAN interface for baud 5 Volt
rates of 40 kb/s to 1 Mb/s Regulator
- Compatible with ISO11898 standard
- Single supply from battery; no need for
5 supply

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

- Low power mode with remote CAN_ _ e tp
wake up and local wake-up recognition Receer

and reporting i _ o
CAN bus failure diagnostic and oeteion | |2P

TXD/RXD pin monitoring, cold start ok spm
detection, wake up sources reported sO—— | SPl Interface

through the NERR pin csbe J?

Enhanced diagnostic for bus, TXD,
RXD and supply pins available through
a Pseudo SPI using EN, NSTB and b < inhiit Contol <
NERR existing pins

Split pin for bus recessive level
stabilization

NH output to control external

» WAKE

Driver CANL
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MC33661 LIN Transceiver: Block Diagram

» Local area network (LIN) enhanced P ———— O — — — —

physical interface with selectable slew |
rate WAKE ]13

||> INH
Operational from VSUP 6.0V to 18V DC, > l Control

functional up to 27V DC, and handles 40V EN T
during load dump

Active bus waveshaping offering excellent * Control
radiated emission performance

5.0 kV ESD on LIN bus pin A
30 kQ internal pull-up resistor RXD HIJ7<I_L

LIN bus short-to-ground or high leakage in

INH

I

sleep mode |

18V to +40V DC voltage at LIN pin |
8.0 YA in Sleep mode XD [F —> *

I

I

I

Local and remote wake-up capability reported
by INH and RXD pins

5.0V and 3.3V compatible digital inputs
without any external components required

GND

MC33661 Simplified Internal

Block Diagram
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Session Code Session Title Class Level
FTF-AUT-F0341 Automotive MCU Architectures for the Future Basic
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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
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Intermediate
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MC33730: Typical Application

Figure 1. 33730 Simplified Application Diagram
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