574

JPC563M60

32-bit PowerPC MCU

with 1 MByte Flash and 48 KByte RAM memories

Features

80 MHz e200z3 PowerPC core

— Variable length instruction encoding (VLE)
— SIMD

- FPU

Memory organization

— 1 MByte on-chip Flash memory with ECC
and Read While Write (RWW)

— 48 KByte on-chip RAM with StandBy
functionality (24 KByte) and ECC

— 12 + 2.5 KByte eTPU code and data RAM
— 3 x4 Crossbar

Interrupt

— 307 nodes interrupt controller (with NMI)

— 32-channels DMA

Serial channels

— 2xeSCl

— 2 x DSPI with microsecond ¢upport

2 x FlexCAN

— 1 x 32 messages

— 1 x64 messcozs

2 x A/D Corverters

— 32-chunvels 12-bit (multiplexed on the 2
ADC)

— 6 command queues

— Trigger and DMA support

— 1us Minimum conversion time

— 160ns sampling time at 80MHz

1 x eTPU2 (second generation eTPU)

— 12KByte Code and 2.5KByte Data RAMs

— 32 standard channels

— Architectural enhancements to improve
code efficiency and added flexibility

1 x eMIOS

— 16 unified channels

Boot Assist Module (BAM)

Data Brief

LGFR144

Nexue

— Class 2+ for the PPC core

- Class 1 for the eTPU

— 3.3V or 5V pins shared with IOs

JTAG

— 2 pins serial JTAG

Clock generation

— On-chip 4-40 MHz main oscillator

— On-chip PLL with Frequency Modulation

Up to 105 general purpose I/O lines

— Individually programmable as input, output
or special function

— Programmable threshold (hysteresis)
Power reduction mode

m Single voltage supply: 5V £10% for TQFP144

package

— On-chip voltage regulator for regulating 5V
down to 1.2V for core logic

— On-chip voltage regulator for regulating 5V
down to 3.3V for Nexus interface

Packages

LQFP144

LBGA208

LBGA496 for tools (Vertical, calibration, full
Nexus trace port) dual supply 5V and 3.3V.

This product is jointly developed by Freescale Semiconductors and STMicroelectronics

April 2007
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Introduction

The JPC563M60 is the first microcontroller in the JPC563 family of devices, jointly
developed by Freescale Semiconductors and STMicroelectronics based on the PowerPC(@)
Book E architecture.

The JPC563 family is a completely compatible extension to the Freescale MPC5500 family,
targeted towards lower end applications.

This document describes the features of the JPC563M60 and highlights important electrical
and physical characteristics of the device.

The JPC563 family of devices contains all the features of the MPC5500 family and many
new features coupled with high performance 90nm CMOS technology to provide sukstcntial
reduction of cost per feature and significant performance improvement.

The host processor core of the JPC563M60 complies with the PowerPC Bcok E-
architecture. It is 100% user mode compatible (with floating point library, v.ith the classic
PowerPC instruction set. The Book E architecture has enhancemeiits tiiat improve the
PowerPC architecture’s fit in embedded applications. In addit'on tc the classic PowerPC
instruction set, this core also has additional instruction suroor. for digital signal processing
(DSP).

The JPC563M60 has a single level of memory bicrerchy consisting of 48-kbyte on-chip
SRAM. 1M bytes of internal flash memory. The JPC563M60 also has an external bus
interface for ‘calibration’, that is only arcacsivlc when using the Freescale Vertical
Calibration System. This external bus inte rtace has been designed to support most of the
standard memories used with the MPCboxx family.

On-chip modules include:
® Single issue, 32-kit PowerPC Book E compliant e200z3 CPU core complex

— Includes Freescale Variable Length Encoding (VLE) enhancements for code size
reduaiol.

® 32-chaniel enhanced direct memory access controller (eDMA)

® Intorrupt controller (INTC) capable of handling 307 selectable-priority interrupt sources

« rrequency modulated phase-locked loop (PLL)

o Calibration external bus interface (EBI) (Only in Vertical Calibration System - not on
production package)

® System integration unit (SIU), Boot assist module (BAM)

e 1 MByte on-chip flash with flash control unit (FCU)

—  Fetch Accelerator - for single cycle flash access @80MHz
® 48 KByte on-chip static RAM (including 24 KByte standby RAM)
Boot assist module (BAM)
® 32-channel second generation enhanced time processor unit (eTPU2)
— 32 standard ETPU channels
—  Architectural enhancements to improve code efficiency and added flexibility
® 16-channels enhanced modular Input Output System (eMIOS)

L

PowerPC is a trademark of International Business Machines Corporation.




JPC563M60 Introduction

® Enhanced queued analog-to-digital converters (eQADC) with knock signal support

® Junction temperature sensor

® 2 deserial serial peripheral interface (DSPI) modules (compatible with Microsecond
Bus)

® 2 enhanced serial communication interface (eSCI) modules

® 2 Controller area network (FlexCAN) modules, one of them having 64 message objects

® Nexus development interface (NDI) per IEEE-ISO 5001-2003 standard

® Device/board test support per Joint Test Action Group (JTAG) of IEEE (IEEE 1149.7).
Including support for compact-JTAG to reduce the number of JTAG pins and increase
customer 10

® On-chip voltage regulator controller for regulating 5.0V down to 3.3V for internal
functions and Nexus interface

® On-chip voltage regulator controller for regulating 5.0V down to 1.2V for cre legic
(using external ballast transistor)

® Available in LQFP144 (20mm x 20mm, 0.5mm pitch), LBGA208 & \'etical Calibration

System
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Block diagram

Figure 1 shows a top-level block diagram of JPC563M60.

Figure 1. JPC563M60 block diagram
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Overview

This section provides a high level description of the features found in the JPC563M60.
Operating parameters
Fully static operation, 0 MHz - 80 MHz (plus 2% frequency modulation - 82MHz)

-40° to 150° C junction temperature

Low power design

—  Less than 500 milliWatts power dissipation (nominal)

—  Designed for dynamic power management of core and peripherals
—  Software controlled clock gating of peripherals

Fabricated in 90nm process

1.2V internal logic

Input and output pins with 5.0V +-10% range (4.5V to 5.5V)

—  40%/70% Vppe CMOS switch levels (with hysteresis’

—  Selectable hysteresis

—  Selectable slew rate control

Calibration bus pins support 1.8V to 3.3V 2 -*(% (1.6V - 3.6V) operation
—  Selectable drive strength control

Nexus pins support 3.3V or 5.0V :-1u% (3.0V - 3.6V or 4.5V - 5.5V) operation
—  Selectable drive strencth coi.irol

— Unused pins configurable as GPIO or timed 10

Designed with EM! recuction techniques

— Phase-loc<ed ivop

—  Freaucr.cy modulateion of system clock frequency

—  Cn-chip bypass capacitance

- Gelectable slew rate and drive strength

High performance e200z3 core processor

32-bit PowerPC Book E programmer’s model
Variable length encoding enhancements

— Allows PPC instruction set to be optionally encoded with a mixture of 16 and

32 bit instructions
— Results in smaller code size
Single issue, 32-bit PowerPC Book E compliant CPU
In-order execution and retirement
Precise exception handling
Branch processing unit
—  Dedicated branch address calculation adder
—  Branch acceleration using branch lookahead instruction buffer
Load/store unit
— 1 cycle load latency
—  Fully pipelined
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— Big and Little endian support

— Misaligned access support

—  Zero load-to-use pipeline bubbles

Thirty-two 64 bit general purpose registers (GPRs)

Memory management unit (MMU) with 8-entry fully-associative translation look-
aside buffer (TLB)

Thirty-two 64-bit general purpose registers (GPRs)
Separate instruction bus and load/store bus
Vectored interrupt support

Interrupt latency < 120ns @80 MHz (measured from interrupt request to execution
of first instruction of interrupt exception handler)

Non maskable interrupt input. For handling external events that must p-ouiice an
immediate response. Such as power down detection. (May not be recavaraole)

Critical Interrupt input. For external interrupt sources that are hiqt.=: criority than
provided by the Interrupt Controller. (Always recoverable)

New ‘Wait for Interrupt’ instruction, to be used with new o v nower modes.
Reservation instructions for implementing read-moa:“y-write constructs
Signal processing extension (SPE) APU

—  Operating on all 32 GPRs that are a!' =xtanded to 64-bit wide

—  Provides a full compliment of veciar & scalar integer and floating point
arithmetic operations (incluiry iiteger vector MAC & MUL operations)
(SIMD)

—  Provides rich array e extended 64-bit loads and stores to/from extended
GPRs

—  Fully codc conipatible with e200z6 core

Floating ocirt

— li*E= /54 compatible with software wrapper

- Scalar single precision in hardware, double precision with software library

—  Conversion instructions between single precision floating point and fixed point
—  Fully code compatible with e200z6 core

Long cycle time instructions, except for guarded loads, do not increase interrupt
latency

Extensive system development support through Nexus debug port

Advanced microcontroller bus architecture (AMBA) crossbar switch (XBAR)

3 master ports, 4 slave ports

—  Masters: CPU Instruction bus; CPU Load/store bus; DMA
—  Slaves: Flash; SRAM; peripheral bridge; calibration EBI
32-bit internal address bus, 64-bit internal data bus

Enhanced direct memory access (eDMA) controller

32 channels support independent 8, 16 or 32 bit single value or block transfers
Supports variable sized queues and circular queues

Source and destination address registers are independently configured to post-
increment or remain constant

Each transfer is initiated by a peripheral, CPU, or eDMA channel request
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Each eDMA channel can optionally send an interrupt request to the CPU on
completion of a single value or block transfer

Interrupt controller (INTC)

Unique 9-bit vector per interrupt source for 307 interrupt sources
8 software settable interrupt sources

16 priority levels with fixed hardware arbitration within priority levels for each
interrupt source

Priority elevation for shared resources

Critical and Non Maskable Interrupts that bypasses the interrupt controller and
connects directly to the CPU

Frequency modulated phase-locked loop (FMPLL)

Input clock frequency from 4 MHz to 20 MHz

Voltage controlled oscillator (VCO) range from 256MHz to 512MHz.

Frequency modulation of system clock to reduce electromagnstic vinissions peaks
Reduced frequency divider (RFD) for reduced frequency oneraion without re-lock
Lock detect circuitry continuously monitors lock status

Loss of clock (LOC) detection for reference and feeanack clocks

Self-clocked mode (SCM) operation

On-chip loop filter (reduces number of 2x.2.nal components required)

Calibration bus interface (EBI)

1.810 3.3V £ 10% /O (1.6V 0 3.3})

Memory controller with suppc:t for various memory types
16-bit data bus, up to 22-bit address bus

Selectable drive streng:h

Configurakle bus speed modes

Bus moricr

Confiyurable wait states

System integration unit (SIU)

Centralized GPIO control of 77 I/O pins
Centralized pad control on a per-pin basis
System reset monitoring and generation
External interrupt inputs, filtering and control
Critical interrupt control

Non Maskable Interrupt control

Internal multiplexer subblock (IMUX)

Error correction status module (ECSM)

Configurable error-correcting codes (ECC) reporting

On-chip FLASH

1 MByte flash memory
—  Configured as 64K x 128 bits
—  Accessed via a 64-bit wide bus interface
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—  Fetch accelerator

—  Provide single cycle flash access @80MHz

—  Quadruple 128 bit wide prefetch/burst buffers

—  Prefetch buffers can be configured to prefetch code or data or both
—  Censorship protection scheme to prevent flash content visibility

—  Hardware read-while-write feature that allows blocks to be erased/programmed
while other blocks are being read. (used for EEPROM emulation & data
calibration)

— 14 blocks (4 x 16k + 4 x 48k + 6 x 128k bytes) to support features such as boot
block, operating system block and EEPROM emulation.

— Hardware programming state machine
® On-chip static RAM

— 48 KByte general purpose RAM of which 24 KByte are on standby pcwor supply
® Boot assist module (BAM)

—  Enables and manages the transition of MCU from reset to ''¢er code execution in
the following configurations:

—  Execution from internal
— Download and execution of code via Fle. C AM or eSCI
® System timer

— 5 channel periodic interrupt timer
— 32 bit wide down count«i w:ith automatic reload
— 4 channels clocked by vvsiem clock
— 1 channel clocked by crystal clock
— Each chanrei ct.n produce periodic software interrupt
— 4 out ol the 5 can produce periodic triggers for eQADC queue triggering
— 1 ¢ueorthe 5 can be used as wake-up timer to wake device from low power

1P mode

—  Tesk monitor timer
— 32 bit up counter with 8 bit prescaler
—  clocked from system clock
— 4 channel timer compare hardware
— Each channel can generate a unique interrupt request
—  Design to address AutoSAR task monitor function

—  System watchdog timer
— 32 bit timer
—  clock by system clock or crystal clock

— can generate either system reset or non maskable interrupt followed by
system reset

—  Enabled out of reset
® Enhanced modular I/O system (eMIOS)
— 16 channels (Up to 14 channels connected to pins in 144 QFP)
—  24-bit timer resolution
—  Supports a subset of the timer modes found in eMIOS on MPC5554
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Three selectable time bases plus shared time or angle counter bus

Second generation enhanced time processor unit (eTPU2)

High level assembler/compiler

Enhancements to make ‘C’ compiler more efficient

New ‘engine relative’ addressing mode

32 channels (Each channel has dedicated 10 pin in 144 QFP)
24-bit timer resolution

TCR1 divide-by-one option for improved resolution

12k byte code memory and 2.5K byte data memory

Variable number of parameters allocatable per channel

Double match/capture channels

Angle clock hardware support

Nexus class 1 debug support

Enhancements to make DMA & interrupt operation more flexicie
New programmable channel mode, for increased flexibil’ty o/ cnannel hardware

Enhanced queued A/D converter (eQADC)

2 ADCs with 12 bit A/D resolution
Selectable resolution for increased convur:ion speed (8 bit & 10 bit modes)

32 single ended inputs channels (Exponcale to 56 channels with external
multiplexers)

8 channels can be used as 4 peirs of differential analog input channels.

Includes variable gain amplifiers on all channels for improved dynamic range (x1;
X2; x4)

Differential chc.nivels include programmable pull-up and pull down resistors for
biasing and sensor diagnostics (200k ohm; 100k ohm; 5k ohm)

10 bit accuiacy at 500 ksamples/s, 8 bit accuracy at 1 Msamples/s

Supoorts six queues with fixed priority.

Queue modes with priority-based preemption, initiated by software command or
internal (eTPU or eMIOS) or external triggers

Queue_0 immediate conversion feature. Allows Queue_0 to abort running
conversions and start a new conversion without jitter.

DMA and interrupt request support

Supports all functional modes from QADC (MPC5xx family)
Conversion result decimation filter

—  Decimation factor 1-16

—  4th Order IIR filter or 8th order FIR with programmable coefficients
—  Programmable rounding and saturated modes

—  Pre-fill mode to pre-condition filter before sampling

2 deserial serial peripheral interface modules (DSPI)

SPI
—  Full duplex communication ports with interrupt and DMA request support

—  Supports all functional modes from QSPI subblock of QSMCM (MPC5xx
family)
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—  Support for queues in RAM
— 6 Chip Selects, expandable to 64 with external demultiplexers

— Programmable frame size, baud rate, clock delay and clock phase on a per
frame basis

—  Modified SPI mode for interfacing to peripherals with longer setup time
requirements

—  LVDS option for output clock and data to allow higher speed communication
Deserial serial interface (DSI)

—  Pin reduction by hardware serialization and deserialization of eTPU, EMIOS
channels and GPIO

— 32 bits per DSPI module

—  Triggered transfer control and change in data transfer control (for recuce
EMI)

—  Compatible with Microsecond Bus Version 1.0 downlink

® 2 Enhanced serial communication interface (eSCI) modules

UART mode provides NRZ format and half or full dur!s: inteface
eSCI bit rate up to 1 Mbps
Advanced error detection, and optional parity g-neration and detection

Word length programmable as 8, 9, 12 o1 3 hits (compatible with Microsecond
bus uplink)

Separately enabled transmitter onc rcceiver
Interrupt request support

® 2 FlexCAN

one with 32 mes sege Luffers; the second with 64 message buffers

Full impleme:itetion of the CAN protocol specification, Version 2.0B

Based o1, ana including all existing features of the Freescale TouCAN module
Progiamimable acceptance filters

Siort latency time for high priority transmit messages

Arbitration scheme according to message ID or message buffer number
Listen only mode capabilities

Programmable clock source: system clock or oscillator clock

Message buffers may be configured as mailboxes or as FIFO

® Nexus development interface (NDI)

Per IEEE-ISTO 5001-2003

Real time development support for PowerPC core and eTPU engine through
Nexus class 2/1

Read and write access (Nexus 3)
Support for data value breakpoints / watchpoints
Configured via the IEEE 1149.1 (JTAG) port

® |EEE 1149.1 JTAG controller (JTAGC)

14/46

IEEE 1149.1-2001 Test Access Port (TAP) interface
Also supports IEEE 1149.7 Serial JTAG 2 wire interface
A 5-bit instruction register that supports IEEE 1149.1-2001 defined instructions
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A 5-bit instruction register that supports additional public instructions

Three test data registers: a bypass register, a boundary scan register, and a
device identification register

Censorship disable register. By writing the 64 bit serial boot password to this
register, Censorship may be disabled till the next reset.

A TAP controller state machine that controls the operation of the data registers,
instruction register and associated circuitry

On-chip voltage regulator for single 5V supply operation

On chip regulator 5V to 3.3V for internal supplies and Nexus interface

On chip regulator controller 5V to 1.2V (with external bypass transistor) for core
logic

Low power modes

SLOW Mode. Allows device to be run at very low speed (approximately 1M!4z),
with modules (including the PLL) selectively disabled in software.

STOP Mode. System clock stopped to all modules including 2 ©°U. Wake-up
timer used to restart the system clock after a predeterminec urie. Target current

15mA
Package

— Available in 144 QFP (20mm x 20mm, 0 5mm niich), 208 MAPBGA.

3.1 MPC5500/JPC563M family <2iviparison
Table 1. MPC5500/JPC563M family compurison
MPC5500 device MPC5554 MPC! 5‘..:2 l VIPC5534 MP?5565 MP.(35567 MP(.35566 JPC563M60
copperhead | mocuasin coral taipan tiger viper monaco
Process 130nm -‘|_ -I C";Onm 130nm 130nm 130nm 130nm 90nm
Core zG_ ) z6 z3 z6 z6 z6 z3
SIMD \ _Yes Yes Yes Yes Yes Yes Yes
VLE < No No Yes Yes Yes Yes Yes
Cache 32k 8k No 8k 8k 32k No
e | e | b | e | v | e | o [Miset
MMU 24 entry 24 entry 16 entry 32 entry 32 entry 32 entry 8 entry
xbar 3x5 4x5 4x5 3x5 5x5 4x5 3x4
Z\gfrt]v?/g‘:grwatch dog No No No No No No Yes
Nexus 3+ 3+ 3+ 3+ 3+ 3+ 2+
SRAM 64k 64k 64k 64k 64k 128k 48k
Flash 2M 1.5M iM 2M 2M 3M M
Z(':aczrl‘gf;tcohr 2 x 256 bit | 2 x 256 bit | 4 x 128 bit | 2 x 256 bit | 2 x 256 bit | 2 x 256 bit | 4 x 128 bit
External bus 32 bit 32 bit 16 bit 32 bit 32 bit 32 bit None

574
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Table 1. MPC5500/JPC563M family comparison (continued)
MPC5500 device MPC5554 MPC555.3 MPC5534 MP(-35565 MP-C5567 MP?5566 JPC563M60
copperhead | moccasin coral taipan tiger viper monaco
Calibration bus None None 16 bit 16 bit 16 bit 16 bit 16 bit
DMA 64 channel | 32 channel | 32 channel | 32 channel | 32 channel | 64 channel | 32 channel
DMA Nexus Class 3 Class 3 None Class 3 Class 3 Class 3 None
Serial 2 2 2 2 2 2 2
eSCI_A Yes Yes Yes Yes Yes Yes Yispl(il::lkS)C
eSCI_B Yes Yes Yes Yes Yes Yes Y?I.Spii'\:f)c
CAN 3 2 2 3 5 4 Jlr_ 2 |
CAN_A 64 buf 64 buf 64 buf 64 buf 64 buf 64 L‘Jf_ 64 buf
CAN_B 64 buf No No 6abuf | 64 buf 34 ouf No
CAN_C 64 buf 64buf | 64buf | 64buf | 64L | 64buf 32 buf
CAN_D No No No No 64 buf 64 buf No
CAN_E No No No No | eabpuf No No
SPI 4 3 3 ) 3 4 2
Microsecond )
busdownlink No No No No No No Yes
DSPI_A Yes No_ L No No No Yes No
DSPI_B Yes Yes Yes Yes Yes Yes Yﬁ\s/é)vg)t h
DSPI_C Yes Yes Yes Yes Yes Yes Yﬁ\s}gg;h
DSPI_D v _Yes Yes Yes Yes Yes Yes No
FlexRay /D No No No No Yes No No
Ethernnf— < No Yes No No Yes Yes No
\ 5 PIT chan
| Svitem timers No No No No No No 4 AutoSAR
1 Watchdog
eMIOS 24 channel | 24 channel | 24 channel | 24 channel | 24 channel | 24 channel | 16 channel
eTPU 64 channel | 32 channel | 32 channel | 32 channel | 32 channel | 64 channel | 32 channel
eTPU_A Yes Yes Yes Yes Yes Yes Yes (ETPU2)
eTPU_B Yes No No No No Yes No
Reaction channels No No No No No No No
Code memory 16k 12k 12k 12k 12k 12k 12k
Data memory 3k 2.5k 25 2.5k 2.5k 3k 2.5k
16/46 Ky_’
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Table 1. MPC5500/JPC563M family comparison (continued)
. MPC5554 MPC5553 | MPC5534 | MPC5565 | MPC5567 | MPC5566 | JPC563M60
MPC5500 device . . . .
copperhead | moccasin coral taipan tiger viper monaco
Interrupt controller | 308 channel 210 210 210 210 308 307 channel
channel channel channel channel channel
il:?n-maskable No No No No No No Yes
ADC 40 channel | 40 channel | 40 channel | 40 channel | 40 channel | 40 channel | 32 channel
ADC_A Yes Yes Yes Yes Yes Yes Yes
ADC_B Yes Yes Yes Yes Yes Yes Yes
Temp sensor No No No No No No ves
Variable gain No No No No No No ‘fes
amp.
Decimation filter No No No No No N.. Yes
S.ensor . No No No No Ne No Yes
diagnostics
PLL FM FM FM FM - FM FM
VRC Yes Yes Yes Ver Yes Yes Yes
Supplies 5V, 3.3V 5V, 3.3V 5V, 3.3V L:)V, 3.3V 5V, 3.3V 5V, 3.3V 5V
St d
Low power modes None None Nono None None None op moce
Slow mode
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On-chip modules

The following sections provided detailed information about each of the on-chip modules.

e200z3 core overview

The e200z3 processor utilizes a four stage pipeline for instruction execution. The Instruction
Fetch (stage 1), Instruction Decode/Register file Read/Effective Address Calculation (stage
2), Execute/Memory Access (stage 3), and Register Writeback (stage 4) stages operate in
an overlapped fashion, allowing single clock instruction execution for most instructions.

The integer execution unit consists of a 32-bit Arithmetic Unit (AU), a Logic Unit (LU}, ¢ 32-
bit Barrel shifter (Shifter), a Mask-Insertion Unit (MIU), a Condition Register man‘puia:icn
Unit (CRU), a Count-Leading-Zeros unit (CLZ), a 32x32 Hardware Multiplier airev, result
feed-forward hardware, and support hardware for division.

Most arithmetic and logical operations are executed in a single cycle vt the exception of
the divide instructions. A Count-Leading-Zeros unit operates in a single clock cycle. The
Instruction Unit contains a PC incrementer and a dedicated Bianch Address adder to
minimize delays during change of flow operations. Seq.e~itial prefetching is performed to
ensure a supply of instructions into the execution pip eune. Branch target prefetching is
performed to accelerate taken branches. Prefetche a instructions are placed into an
instruction buffer capable of holding six instrucions.

Branches can also be decoded at the insiruction buffer and branch target addresses
calculated prior to the branch reaching ine instruction decode stage, allowing the branch
target to be prefetched early. When a branch is detected at the instruction buffer, a
prediction may be made cn wnataer the branch is taken or not. If the branch is predicted to
be taken, a target fetc!i is initiated and its target instructions are placed in the instruction
buffer following the brarich instruction. Many branches take zero cycle to execute by using
branch foldina 3rc.nches are folded out from the instruction execution pipe whenever
possible Taese include unconditional branches and conditional branches with condition
codes ‘hat can be resolved early.

“cnditional branches which are not taken and not folded execute in a single clock. Branches
wiin successful target prefetching which are not folded have an effective execution time of
one clock. All other taken branches have an execution time of two clocks. Memory load and
store operations are provided for byte, half-word, and word (32-bit) data with automatic zero
or sign extension of byte and half-word load data as well as optional byte reversal of data.
These instructions can be pipelined to allow effective single cycle throughput. Load and
store multiple word instructions allow low overhead context save and restore operations.
The load/store unit contains a dedicated effective address adder to allow effective address
generation to be optimized. Also, a load-to-use dependency does not incur any pipeline
bubbles for most cases.

The condition register unit supports the condition register (CR) and condition register
operations defined by the PowerPC architecture. The condition register consists of eight
4-bit fields that reflect the results of certain operations, such as move, integer and floating-
point compare, arithmetic, and logical instructions, and provide a mechanism for testing and
branching. Vectored and autovectored interrupts are supported by the CPU. Vectored
interrupt support is provided to allow multiple interrupt sources to have unique interrupt
handlers invoked with no software overhead.
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The hardware floating-point unit utilizes the IEEE-754 single-precision floating-point format
and supports single-precision floating-point operations in a pipelined fashion. The general
purpose register file is used for source and destination operands, thus there is a unified
storage model for single-precision floating-point data types of 32-bit and the normal integer
type. Single-cycle floating-point add, subtract, multiply, compare, and conversion operations
are provided. Divide instructions are multi-cycle and are not pipelined.

The Signal Processing Extension (SPE) Auxiliary Processing Unit (APU) provides hardware
SIMD operations & supports a full compliment of dual integer arithmetic operation including
Multiply Accumulate (MAC) & dual integer multiply (MUL) in a pipelined fashion. The general
purpose register file is enhanced such that all 32 of the GPRs are extended to 64 bits wide
and are used for source and destination operands, thus there is a unified storage model for
32 x 32 MAC operations which generate greater than 32-bit results.

The majority of both scalar and vector operations (including MAC and MUL) are executed in
a single clock cycle. Both Scalar and Vector divides take multiple clocks. The SPE APU also
provides extended load and store operations to support the transfer of date 12 er.d 1vom the
extended 64-bit GPRs. This SPE APU is fully binary compatible with e202z2 SPE APU
used in MPC5554 & MPC5553

The CPU includes support for Variable Length Encoding (VL:-) ins‘ruction enhancements.
This allows the classic PowerPC instruction set to be reprcsen.ed by a modified instruction
set made up from a mixture of 16-bit and 32-bit instruruoe. This results in a significantly
smaller code size footprint without affecting perforracace noticeably. The classic PowerPC
instruction set and VLE instruction set both avai able concurrently. Regions of the memory
map are designated as PPC or VLE using an auditional configuration bit in each of Table
Look-aside Buffers (TLB) entries in the MiU.

The CPU core is enhanced bv the =ddition of two additional interrupt sources; Non
Maskable Interrupt & Critica! intarrupt. These two sources are routed directly from package
pins, via edge detection 'o7ic i:1 tne SIU to the CPU. bypassing completely the Interrupt
Controller. Once the edges Jdetection logic is programmed, it can not be disabled, except by
reset. The Non M'askible Interrupt is, as the name suggests, completely un-maskable and
when asserted wvil. always result in the immediate execution of the respective interrupt
service oLtine. The Non maskable interrupt is not guaranteed to be recoverable. The critical
Interrupt is very similar to the Non maskable interrupt, but it can be masked by other
oxczptional interrupt in the CPU, but is guaranteed to be recoverable (code execution may
oo resumed from where it stopped).

The CPU core has an additional ‘Wait for Interrupt’ instruction that is used in conjunction
with low power STOP mode. When Low Power Stop mode is selected, this instruction is
executed to allow the system clock to be stopped. An external interrupt source or the system
wake-up timer is used to restart the system clock and allow the CPU to service the interrupt.

4.2 Crossbar

The XBAR multi-port crossbar switch supports simultaneous connections between three
master ports and four slave ports. The crossbar supports a 32-bit address bus width and a
64-bit data bus width.

The crossbar allows for three concurrent transactions to occur from the master ports to any
slave port; but each master must access a different slave. If a slave port is simultaneously
requested by more than one master port, arbitration logic will select the higher priority
master and grant it ownership of the slave port. All other masters requesting that slave port
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will be stalled until the higher priority master completes its transactions. Requesting masters
will be treated with equal priority and will be granted access to a slave port in ‘round robin’

fashion, based upon the ID of the last master to be granted access. The crossbar provides
the following features:

® Three master ports:
— e200z3 core complex Instruction port
— e200z3 core complex Load/Store port
- eDMA
) Four slave ports
— Flash
calibration bus
SRAM
Peripheral bridge A/B (eTPU, eMIOS, SIU, DSPI, eSCI, FlexCAN, eCALC, BAM)
® 32-bit internal address, 64-bit internal data paths

eDMA

The enhanced direct memory access (eDMA) controlle: ic 2 second-generation module
capable of performing complex data movements via %2 programmable channels, with
minimal intervention from the host processor. Tl'e hardware micro architecture includes a
DMA engine which performs source and 1zcuntion address calculations, and the actual
data movement operations, along wit'i ar. CFiAM-based memory containing the transfer
control descriptors (TCD) for the chanix<is. This implementation is utilized to minimize the
overall block size. The eDMA module provides the following features:

® All data movement via du:ql-address transfers: read from source, write to destination

® Programmable sourcs and destination addresses, transfer size, plus support for
enhanced addrexsing modes

Transfer ¢otiol descriptor organized to support two-deep, nested transfer operations
Aq ininar data transfer loop defined by a “minor” byte transfer count

An outer data transfer loop defined by a “major” iteration count

Channel activation via one of three methods:

—  Explicit software initiation

— Initiation via a channel-to-channel linking mechanism for continuous transfers
—  Peripheral paced hardware requests (one per channel)

Support for fixed-priority and round-robin channel arbitration

Channel completion reported via optional interrupt requests

One interrupt per channel, optionally asserted at completion of major iteration count
Error termination interrupts are optionally enabled

Support for scatter/gather DMA processing

Channel transfers can be suspended by a higher priority channel
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4.4 Interrupt controller

The INTC (interrupt controller) provides priority-based preemptive scheduling of interrupt
requests, suitable for statically scheduled hard real-time systems. The INTC allows interrupt
request servicing from up to 307 interrupt sources (Including 112 sources reserved for
compatibility with other family members).

For high priority interrupt requests, the time from the assertion of the interrupt request from
the peripheral to when the processor is executing the interrupt service routine (ISR) has
been minimized. The INTC provides a unique vector for each interrupt request source for
quick determination of which ISR needs to be executed. It also provides an ample number of
priorities so that lower priority ISRs do not delay the execution of higher priority ISRs. To
allow the appropriate priorities for each source of interrupt request, the priority of each
interrupt request is software configurable.

When multiple tasks share a resource, coherent accesses to that resource need ‘o hz
supported. The INTC supports the priority ceiling protocol for coherent accesses. by
providing a modifiable priority mask, the priority can be raised temporar’ly st inat all tasks
which share the resource can not preempt each other.

Multiple processors can assert interrupt requests to each othar "hiough software setable
interrupt requests. These same software setable interrupf requ3sts also can be used to
break the work involved in servicing an interrupt reques. it.c0 a high priority portion and a low
priority portion. The high priority portion is initiatea t': e peripheral interrupt request, but
then the ISR asserts a software setable intern'ct request to finish the servicing in a lower
priority ISR. Therefore these software sei=2u!e interrupt requests can be used instead of the
peripheral ISR scheduling a task through ti’c RTOS. The INTC provides the following
features:

® 307 peripheral interrupt recuest sources

@ Eight software setabl> intzrrupt request sources

® 9-bit vector addresses

® Unique vec.icr 2r each interrupt request source

® Hardware connection to processor or read from register

® Eccninterrupt source can be programmed to one of 16 priorities

% Preemptive prioritized interrupt requests to processor

o ISR at a higher priority preempts executing ISRs or tasks at lower priorities

® Automatic pushing or popping of preempted priority to or from a LIFO

® Ability to modify the ISR or task priority to implement the priority ceiling protocol for
accessing shared resources

® Low latency - three clocks from receipt of interrupt request from peripheral to interrupt

request to processor

4.5 Frequency modulated PLL (FMPLL)

The FMPLL allows the user to generate high speed system clocks from a 4MHz to 40MHz
crystal oscillator or external clock generator. Further, the FMPLL supports programmable
frequency modulation of the system clock. The PLL multiplication factor, output clock divider
ratio are all software configurable.
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The PLL has the following major features:
® Input clock frequency from 4MHz to 20 MHz
® \oltage controlled oscillator (VCO) range from 256MHz to 512MHz

® Reduced frequency divider (RFD) for reduced frequency operation without forcing the
PLL to relock

® Three modes of operation
—  Bypass mode with PLL off
—  Bypass mode with PLL running (default mode out of reset)
—  PLL normal mode

® Each of the three modes may be run with a crystal oscillator or an external clock
reference

® Programmable frequency modulation

Modulation enabled/disabled through software

Triangle wave modulation

Programmable modulation depth

Programmable modulation frequency dependent or refererice frequency

® Lock detect circuitry reports when the PLL has achievad trequency lock and
continuously monitors lock status to report loss of .ack conditions

® Clock quality module

— detects the quality of the crystal clo >« aind cause interrupt request or system reset
if error is detected

— detects the quality of the PLL owutput clock. If an error is detected, causes a system
reset or switches thc sysiem clock to the crystal clock and causes an interrupt
request.

® Programmable intar-upt request or system reset on loss of lock
® Self clocked raode (SCM) operation

Calirvration EBI

ihe Calibration EBI controls data transfer across the crossbar switch to/from memories or
veripherals attached to the VertiCal connector in the calibration address space. The
Calibration EBI is only available in the VertiCal Calibration System. The Calibration EBI
includes a memory controller that generates interface signals to support a variety of external
memories. The Calibration EBI memory controller supports legacy flash, SRAM, and
asynchronous memories. In addition, the calibration EBI supports up to 3 regions via chip
selects (2 chip selects multiplexed with 2 address bits), along with programmed region-
specific attributes. The calibration EBI supports the following features:

® 22-bit address bus (2 most significant signals multiplexed with 2 chip selects)
® 16-bit data bus
® Memory controller with support for various memory types:
— Asynchronous/legacy flash and SRAM
—  Most standard memories used with the MPC5xx family
® Bus monitor
—  User selectable
—  Programmable time-out period (with 8 external bus clock resolution)
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@ Configurable wait states (via chip selects)

® Three chip-select (Cal_CSJ[0], Cal_CS[2:3]) signals (Multiplexed with 2 most significant
address signals)

® Two write/byte enable (WE[0:1)/BE[0:1]) signals
e Configurable bus speed modes

system frequency
1/2 of system frequency
1/4 of system frequency

® Optional automatic CLKOUT gating to save power and reduce EMI

Compatible with MPC5xx external bus (with some limitations)

® Selectable drive strengths; 10pF, 20pF, 30pF, 50pF

SIU

The JPC563M60 SIU controls MCU reset configuration, pad configurcuon, external

interrupt, general purpose 1/0 (GPIO), internal peripheral mulipi2xiny, and the system reset
operation. The reset configuration block contains the external hin boot configuration logic.
The pad configuration block controls the static electrice ! chiaracteristics of I1/0 pins. The
GPIO block provides uniform and discrete input/octg iz centrol of the 1/0 pins of the MCU.
The reset controller performs reset monitoring ¢ ntarnal and external reset sources, and
drives the RSTOUT pin. The SIU is accessac 5. ine €200z3 core through the crossbar
switch. The SIU provides the following ieavir:s:

® System configuration

MCU reset configuraunn via external pins
Pad configuration coitrol

® System reset maonitmiing and generation

Powe’-cn rzset support

Fese status register provides last reset source to software
Glitch detection on reset input

Software controlled reset assertion

n  External interrupt

Sixteen interrupt requests

Rising or falling edge event detection
Programmable digital filter for glitch rejection
Critical Interrupt request

Non Maskable Interrupt request

e GPIO

GPIO function on 77 1/O pins

Virtual GPIO on 64 1/O pins via DSPI serialisation (requires external
deserialisation device)

Dedicated input and output registers for setting each GPIO pin
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® Internal multiplexing
—  Allows serial and parallel chaining of DSPIs
—  Allows flexible selection of eQADC trigger inputs
—  Allows selection of interrupt requests between external pins and DSPI

ECSM

The error correction status module provides status information regarding platform memory
errors reported by error-correcting codes.

Flash

The JPC563M60 provides 1M bytes of programmable, non-volatile, flash mer:o:v. The non-
volatile memory (NVM) can be used for instruction and/or data storage. The 1.2sh module
includes a Fetch Accelerator, that optimises the performance of the flash aiiay to match the
CPU architecture and provides single cycle random access to the flast) @ 80MHz. The flash
module interfaces the system bus to a dedicated flash memo:-y array controller. For CPU
‘loads’, DMA transfers and CPU instruction fetch, it suppcits a 34-bit data bus width at the
system bus port, and a 128-bit read data interface to flasi. riemory. The module contains a
four-entry, 128-bit prefetch buffer and a prefetch cont.olier which prefetches sequential lines
of data from the flash array into the buffer. Prefect buffer hits allow no-wait responses.
Normal flash array accesses are registercu ane are forwarded to the system bus on the
following cycle, incurring three wait-s'ates . Frefetch operations may be automatically
controlled, and are restricted to instruciion fetch.

The flash memory provides tiie allowing features:

® Supports a 64-bit acte bus for instruction fetch, CPU loads and DMA access. Byte,
halfword, word ard Jdoubleword reads are supported. Only aligned word and
doubleworri viitas are supported.

® Fetch A-celerator

—  Architected to optimise the performance of the flash with the CPU to provide single
cycle random access to the flash up to 80MHz system clock speed.

—  Configurable read buffering and line prefetch support.
—  Four line read buffers (128 bits wide) and a prefetch controller

® Hardware and software configurable read and write access protections on a per-master
basis.

® Interface to the flash array controller is pipelined with a depth of 1, allowing overlapped
accesses to proceed in parallel for interleaved or pipelined flash array designs.

® Configurable access timing allowing use in a wide range of system frequencies.

e Multiple mapping support and mapping based block access timing (0-31 additional
cycles) allowing use for emulation of other memory types.

® Software programmable block program/erase restriction control.
® Erase of selected block(s)
® Read page size of 128 bits (4 words)
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® ECC with single-bit correction, double-bit detection.

® ECC single bit error corrections are visible to software

® Minimum program size is 2 consecutive 32 bit words, aligned on a 0-modulo-8 byte
address, due to ECC.

® Embedded hardware program and erase algorithm

® Erase suspend, program suspend and erase-suspended program

® Shadow information stored in non volatile shadow block

® Independent program/erase of the shadow block

SRAM

The JPC563M60 SRAM module provides a general-purpose 64 KByte memory blcek “he
SRAM controller includes these features:

® Supports read/write accesses mapped to the SRAM memory from any n.aster
® 24 KByte block powered by separate supply for standby operaticr,

® Byte, half-word, word and double-word addressable

® ECC performs single bit correction, double bit detection o 32-bit data element

Memory subsystem access time

Every memory access the CPU performs, i12quires at least 1 system clock cycle for the data
phase of the access. Slower memoriec =/ peripherals may require additional data phase
wait states. Additional data phose wait states may also occur if the slave being accessed, is
not ‘parked’ on the reques titic master in the crossbar.

The table below shows th> 1.umber of additional data phase wait states required for a range
of memory accecsas.

Table 2. JIPC563M60 platform memory access time summary
Data phase .
AHB transfer i Description
i wait states
I'e20023 Instruction Fetch 0 FLASH prefetch buffer hit
FLASH prefetch buff i
€200z3 Instruction Fetch 2 SH prefetch buffer miss .
(based on 3-cycle random flash array access time)
€200z3 Data Read 0 RAM read
€200z3 Data Write 0 RAM 32-bit write
€200z3 Data Write 1 RAM 64-bit write (handled as 2 x 32-bit writes)
€200z3 Data Write 1 RAM 8,16-bit write (Read-modify-Write for ECC)
€200z3 Data Flash Read 0 FLASH prefetch buffer hit
620023 Data Flash Read 3 FLASH prefetlch puffer miss (includes 1-cycle of PFLASH
controller arbitration)
€200z3 Peripheral Read 1 Peripheral Bridge read
€200z3 Peripheral Write 1 Peripheral Bridge write
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BAM

The BAM is a block of read-only memory that is programmed once by Freescale. The BAM
program is executed every time the MCU is powered-on or reset in normal mode. The BAM
supports three different modes of booting. They are:

—  Booting from internal flash memory
—  Serial boot loading (a program is downloaded into RAM via eSCI or the
FlexCAN and then executed).

The BAM also reads the reset configuration half word (RCHW) from internal flash memory
and configures the JPC563M60 hardware accordingly. The BAM provides the following
features:

® Sets up MMU to cover all resources and mapping all physical address to logica!
addresses with minimum address translation

® Sets up the MMU to allow user boot code to execute as either Classic Poe < Book E
code (default) or as Freescale VLE code.

Detection of user boot code

Automatic switch to serial boot mode if internal flash is blzink o invalid

Supports user programmable 64 bit password protection [or serial boot mode
Supports serial bootloading via FlexCAN bus and ot ! using Freescale protocol

Supports serial bootloading via FlexCAN bu< or.4 2SCI using ST protocol with auto
baud rate sensing

Supports serial bootloading of eithar Tl ssic PowerPC Book E code (default) or
Freescale VLE code

® Supports censorship pretacticn for internal flash memory
Provides an option tc enzhl the core watchdog timer
® Provides an opticii 10 visnable the System watchdog timer

eMIOS

Thz eMiOS module provides the functionality to generate or measure events. The
JPC563M60 eMIOS implementation is based on the unified channel (UC) module found on
IMPC5554, MPC5553 & MPC5534, but only implementing a sub-set of the possible channel
modes. This architecture, while still providing a consistent user interface, also optimises the
timer for cost sensitive applications. These unified channels provide a range of operating
mode including the capability to perform dual input capture or dual output compare as well
as PWM output.

The eMIOS provides the following features:

® 16 unified channels

® For compatibility with other family members selected channels and timebases are
implemented (Reference to MPC5554):

— Channels0-6,8-15 and 23
— Timebases A,Band C
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® Channels 3, 4, 5, & 6 support modes:-
—  General Purpose Input/Output (GPIO)
—  Single Action Input Capture (SAIC)
—  Single Action Output Compare (SAOC)
® Channels 1, 2, 11 & 13 support all the modes above plus:-
—  Output Pulse Width Modulation Buffered (OPWMB)
® Channels0, 8,9, 10, 12, 14, 15, 23 support all the modes above plus:-
—  Input Period Measurement (IPM)
— Input Pulse Width Measurement (IPWM)
—  Double Action Output Compare {set flag on both matches} (DOAC)
—  Modulus Counter Buffered (MCB)
—  Output Pulse Width & Frequency Modulation Buffered (OPWFMB)
® Unified channel features:
—  24-bit registers for captured/match values
—  24-bit internal counter
—  Global prescaler
—  Pin for input/output (Each channel signal is rou’ed to a pin. Most pins are also
multiplexed with other signals)
—  Selectable time base
— Can generate its own time base
® Three 24-bit wide counter buses
—  Counter bus A can he driven by unified channel 23
—  Counter bus B gnci > are driven by unified channels 0 and 8, respectively
—  Counter bus A ~an be shared among all unified channels. UCs 0 to 7 and 8 to 15
can share cc'rriter buses B and C, respectively
® Shared finie 1.ases with the eTPU through the counter buses
® Sviuironization among internal and external time bases
® Shadow FLAG register
« 3tate of block can be frozen for debug purposes
@ State of block can be frozen for debug purposes
eTPU2

The eTPU2 is the second generation of the enhanced timing co-processors (ETPU) that
were used on the MPC5500 family. ETPU2 is fully upwards compatible with ETPU and will
run the same binary code image and can be used with the same tool suite. ETPU2 includes
many enhancements to improve efficiency of compilers, functionality, ease of programming
and operability; while maintaining the same overall architecture. Some of these
enhancements maybe accessible using the same compiler tool chain, while other
enhancements will require updates to the compiler before use.

Operating in parallel with the host CPU, the eTPU2 processes instructions and real-time
input events, performs output waveform generation, and accesses shared data without host
intervention. Consequently, for each timer event, the host CPU setup and service times are
minimized or eliminated. A powerful timer subsystem is formed by combining the eTPU2
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with its own instruction and data RAM. High-level assembler/compiler and documentation
allows customers to develop their own functions on the eTPU2. The eTPU2 supports
several features of older TPU versions, making it easy to port older applications. The eTPU2
includes these distinctive features:

® 32 standard channels, each one associated with one input and one output signal.

Enhanced input digital filters on the input pins for improved noise immunity.

Identical, orthogonal channels: each channel can perform any time function. Each
time function can be assigned to more than one channel as a given time, so each
signal can have any functionality.

Each channel has an event mechanism which supports single and double action
functionality in various combinations. It includes two 24-bit capture registers, two
24-bit match registers, 24-bit greater-equal and equal-only comparators

Input and output signal states visible from the host

New programmable channel mode to allow the individual sub-blocke witiin the
channels, to interact together in customer specific configurations. This makes it
much easier to use the channel input separately from the ch inae! output.

independent 24-bit time bases for channel synchronization:

First time base clocked by system clock with prograr:-mable prescale division from
1 to 512 (in steps of 2), or external clock pin (N 2w feature - division by 1)

Second time base clocked by system clct wvitii programmable prescale division
from 8 to 512 (in steps of 8), or external vlock pin

Second time base counter can vourk 25 an angle counter, enabling angle based
applications to match angle ins.2aa of time.

Both timebases visible from tne host

® Event triggered microergina:

32 bit fixed ler.atn iivstruction execution in two system clock cycle
12k bytes ¢t ~ode memory (SCM)
2.5k tvte s of shared parameter (data) RAM (SPRAM)

Farzliel execution of data memory, ALU, channel control and flow control
subinstructions in selected combinations

32 & 24 bit wide microengine and ALU, with 2 system clock cycle addition and
subtraction, absolute value, bitwise logical operations on 24-bit, 16-bit, or byte
operands, single bit manipulation, shift operations, sign extension and conditional
execution

24 bit Multiply/MAC/Divide unit which supports all signed/unsigned Multiply/MAC
combinations, and unsigned 24-bit divide. The MAC/Divide unit works in parallel
with the regular microcode commands

New ‘engine relative’ addressing mode to better support ‘C’ compiler

® Resource sharing features support channel use of common channel registers, memory
and microengine time:
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Hardware scheduler works as a “task management” unit, dispatching event
service routines by pre-defined, host-configured priority.

Automatic channel context switch when a “task switch” occurs, i.e., one function
thread ends and another begins to service a request from other channel: channel
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specific registers, flags and parameter base address are automatically loaded for
the next serviced channel

—  SPRAM shared between host CPU and eTPU, supporting communication either
between channels and host or inter-channel

—  Dual-parameter coherency hardware support allows atomic access to two
parameters by host

— Enhancements to DMA & Interrupt structure to allow any channel to assert any
interrupt source or DMA trigger.

® Test and development support features:
— |IEEE-ISTO 5001-2003 standard class 1 compliant for the eTPU (Nexus)

—  SCM continuous signature-check built-in self test (MISC - multiple input signature
calculator), runs concurrently with eTPU normal operation

eQADC

The enhanced queued analog to digital converter (¢QADC) block rraviaes accurate and fast
conversions for a wide range of applications. The eQADC prcvic.ec a parallel interface to a

single on-chip analog to digital converters (ADC), and a single master to single slave serial
interface to an off-chip external device. The on-chip AL arz architected to allow access to
all the analog channels.

The eQADC prioritises and transfers commaids from six command conversion command
‘queues’ to the on-chip ADCs or to the zturnai device. The block can also receive data from
the on-chip ADCs or from an off-chip axte rnal device into the six result queues, in parallel,
independently of the command queues. The 6 command queues are prioritised with
Queue_0 having the highest pricrity and Queue_6 the lowest. Queue_0 also has the added
ability to bypass all buffering ar.d queuing and abort a currently running conversion on either
ADC and start a Quetie_Q conversion. This means that Queue_0 will always have a
deterministic timo rom trigger to start of conversion, irrespective of what tasks the ADCs
were performing when the trigger occurred. The eQADC supports software and external
hardwarc iigaers from other blocks to initiate transfers of commands from the queues to the
on-chiL. ADCs or to the external device. It also monitors the fullness of command queues
ard cesult queues, and accordingly generates DMA or interrupt requests to control data
n.ovement between the queues and the system memory, which is external to the eQADC.

The ADCs also support features designed to allow the direct connection of high impedance
acoustic sensors that might be used in a system for detecting engine knock. These features
include differential inputs; integrated variable gain amplifiers for increasing the dynamic
range; programmable pull-up & pull-down resistors for biasing and sensor diagnostics.

The eQADC also integrates a programmable decimation filter capable to taking in ADC
conversion results at a high rate, passing them through a hardware low pass filter, then
down-sampling the output of the filter and feeding the lower sample rate results to the result
FIFOs. This allows the ADCs to sample the sensor at a rate high enough to avoid aliasing of
out-of-band noise; while providing a reduced sample rate output to minimise the amount
DSP processing bandwidth required to fully process the digitised waveform.
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Dual On-chip ADCs.
— 2 x 12 Bit ADC resolution
—  Programmabile resolution for increased conversion speed (12 bit, 10 bit, 8 bit)
— 12 bit conversion time - 1uS (1M sample/sec.)
— 10 bit conversion time - 867nS (1.2M sample/second)
— 8 bit conversion time = 733nS (1.4M sample/second)
— Up to 10 bit accuracy at 500 KSample/s and 8 bit accuracy at 1 MSample/s
— Differential conversions
—  Single-ended signal range from 0 to 5V
— Variable gain amplifiers on all inputs (x1, x2, x4)
—  Sample times of 2 (default), 8, 64 or 128 ADC clock cycles
—  Provides time stamp information when requested
—  Parallel interface to eQADC CFIFOs and RFIFOs
—  Supports both right-justified unsigned and signed forma:s fo conversion results
32 input channels (accessible by both ADCs)

8 additional internal channels for measuring contro! 37d monitoring voltages inside the
device

— Including Core voltage, 10 voltage, LV' vchages, etc.

4 pairs of differential analog input chi2nnels

—  Programmabile pull-up/pull-down 1esistors on each differential input
Silicon die temperature sensor

—  provides temperature f silicon as an analogue value

— read using an 1nternal ADC analogue channel

— may be r=2ad with either ADC

Decimaticr. filer

—  Froyrammable decimation factor (2 to 16)

—  Selectable IIR or FIR filter

— Upto 4th order IIR or 8th order FIR

—  Programmable coefficients

—  Saturated or non-saturated modes

—  Programmable Rounding (Convergent; Two’s Complement; Truncated)
—  Pre-fill mode to pre-condition the filter before the sample window opens
Full duplex synchronous serial interface to an external device

—  Free-running clock for use by an external device

—  Supports a 26-bit message length
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® Priority based queues

—  Supports six queues with fixed priority. When commands of distinct queues are
bound for the same ADC, the higher priority queue is always served first

— Queue_0 can bypass all prioritisation, buffering and abort current conversions to
start a Queue_0 conversion a deterministic time after the queue trigger.

—  Supports software and hardware trigger modes to arm a particular queue
—  Generates interrupt when command coherency is not achieved
® External hardware triggers
—  Supports rising edge, falling edge, high level and low level triggers
—  Supports configurable digital filter

® Supports 4 external 8-to-1 muxes which can expand the input channels to 56 channels
total.

DSPI

The deserial serial peripheral interface (DSPI) block provides = cyachronous serial interface
for communication between the JPC563M60 MCU and externc' devices. The DSPI supports
pin count reduction through serialization and deserializat'c:: of eTPU channels and
memory-mapped registers. The channels and registzi conient are transmitted using a SPI-
like protocol. There are two identical DSPI blocks 2 e JPC563M60 MCU. The DSPI pins
support 5V logic levels or Low Voltage Differe:ntic.! Signalling (LVDS) to improve high speed
operation.

The DSPIs have four configurations:

® Serial peripheral interface (SPI) configuration where the DSPI operates as a SPI with
support for queues

® Deserial serial in’erfece {DSI) configuration where the DSPI serializes eTPU output
channels ar.4 deserializes the received data by placing it on the eTPU input channels

® Combired verial interface (CSI) configuration where the DSPI operates in both SPI and
DS1 conngurations interleaving DSI frames with SPI frames, giving priority to SPI
franes

« =nhanced deserial serial interface (DSI) configuration where DSPI serializes up to
32bits with 3 possible sources per bit

— eTPU, eMIOS, new 32bit output port as possible bit source
—  programmable inter-frame gap in continuous mode

—  bit source selection allows microsecond bus downlink with command or data
frames up to 32bits

® 5V logic levels or LVDS for data and clock signals

For queued operations, the SPI queues reside in system memory external to the DSPI. Data
transfers between the memory and the DSPI FIFOs are accomplished through the use of
the eDMA controller or through host software.

eSCI

The enhanced serial communications interface (eSClI) allows asynchronous serial
communications with peripheral devices and other MCUs. It includes special support to
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interface to local interconnect network (LIN) slave devices. The eSCI block provides the
following features:

® Full-duplex operation

@ Standard mark/space non-return-to-zero (NRZ) format
® 13-bit baud rate selection
® Programmable 8-bit, 9-bit, 12-bit, 13-bit data format
® Automatic parity generation
® LIN support
—  Autonomous transmission of entire frames
—  Configurable to support all revisions of the LIN standard
— Automatic parity bit generation
— Double stop bit after bit error
— 10 or 13-bit break support
® Separately enabled transmitter and receiver
® Programmable transmitter output parity
® Two receiver wake up methods, idle line and address mark
® Interrupt-driven operation with flags
® Receiver framing error detection
® Hardware parity checking
® 1/16 bit-time noise detection
® DMA support for both transmit a1d ri:ceive data
—  Gilobal error bit stored with receive data in system RAM to allow post processing of
errors
FlexCAN

The JPZ583:440 MCU contains two controller area network (FlexCAN) blocks. The
FlexC+™ module is a communication controller implementing the CAN protocol according to
Rcswh specification version 2.0B. The CAN protocol was designed to be used primarily as a
vohicle serial data bus, meeting the specific requirements of this field: real-time processing,
reliable operation in the EMI environment of a vehicle, cost-effectiveness and required
bandwidth. FlexCAN module contains 32 message buffers (MB) for CANa and
64 message buffers for CANc.
The FlexCAN module provides the following features:
® Based on and including all existing features of the Freescale TouCAN module
@ Full Implementation of the CAN protocol specification, Version 2.0B

—  Standard data and remote frames

—  Extended data and remote frames

—  Zero to eight bytes data length

—  Programmable bit rate up to 1 Mb/s
e Content-related addressing
32 or 64 message buffers of zero to eight bytes data length
® Each MB configurable as Rx or Tx, all supporting standard and extended messages
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Message buffers configurable as mailboxes or as FIFO

Includes 1056 / 528 bytes of embedded memory for MB storage
Programmable loop-back mode supporting self-test operation

Three programmable mask registers

Programmable transmit-first scheme: lowest ID or lowest buffer number
Time stamp based on 16-bit free-running timer

Global network time, synchronized by a specific message

Maskable interrupts

Independent of the transmission medium (an external transceiver is assumed)
Multi master concept

High immunity to EMI

Short latency time due to an arbitration scheme for high-priority messages
Low power mode, with programmable wake up on bus activity

System timer

The system timers provide two distinct types of system ti'nzr:- periodic interrupts/triggers
using the Peripheral Interrupt Timer (PIT); and op~reiing system task monitors using the
System Timer Module (STiM). The PIT provides C inucpendant timer channels, capable of
producing periodic interrupts and periodic tricoaic. The PIT has no external input or output
pins; and is intended to be used to previde si'siem ‘tick’ signals to the operating system,
aswell as periodic triggers for eQADC que ues. Of the 5 channels in the PIT, 4 are clocked by
the system clock, 1 is clocked by thz crystal clock. This one channel is also refered to as
Real Time Interrupt (RTI) and is used to wakeup the device from low power stop mode. The
System Timer Module (§81iM) s designed to implemented the software task monitor as
defined by AutoSAR. 't ccnisists of a single 32 bit counter, clocked by the system clock, and
4 independant tirner comparators. These comparators produce a CPU interrupt when the
timer exceeds tre programmed value.

The fcilovvii g teatures are implemented in the PIT:

® 5 independent timer channels

®  Each channel includes 32 bit wide down counter with automatic reload

® 4 channels clocked from system clock

® 1 channel clocked from crystal clock (wake-up timer)

°

Wake-up timer remains active when System STOP mode is entered. Used to restart
system clock after predefined time-out period

® Each channel can optionally generate interrupt request when timer reaches zero

® 4 channels can optionally produce trigger event when timer reaches zero (used to
trigger eQADC queues)

The following features are implemented in the STiM:-

® One 32-bit up counter with 8-bit prescaler

® Four 32-bit compare channels

® Independent interrupt source for each channel

® Counter can be stopped in debug mode
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System software watchdog

The system software watchdog is a second watchdog module to compliment the standard
PowerPC watchdog integrated in the CPU core. The system software watchdog is a 32 bit
modulus counter clocked by the system clock that can provide a system reset or interrupt
request, when the correct software key is not written within the required time window.

The following features are implemented:

32 bit modulus counter

clocked by system clock

25% - 100% watchdog window

Can optionally cause system reset or interrupt request on time-out

Reset by writing a software key to memory mapped register

Enabled out of reset

Configuration is protected by a software key or a write-once register

Nexus

The NDI (Nexus Debug Interface) block provides real-time uavelopment support capabilities
for the JPC563M60 PowerPC-based MCU in compliiarce with the IEEE-ISTO 5001-2003
standard. This development support is supplied for NCUs without requiring external address
and data pins for internal visibility. The NDI b.2ck is an integration of several individual
Nexus blocks that are selected to proviuc (he aevelopment support interface for the
JPC563M60. The NDI block interface: to the host processor, eTPU, and internal buses to
provide development support as per the IEEE-ISTO 5001-2003 standard. The development
support provided includes pruarom trace & run-time access to the MCUs internal memory
map and access to the Po ver™”C and eTPU internal registers during halt. The Nexus
interface also supperts 2 JTAG only mode using only the JTAG pins. The following features
are implementen.
® 5 pin JTAC gort (JCOMP, TDI, TDO, TMS, and TCK)

— Aivays available in production package (no alternate function)

- Supports JTAG mode

— 3.3Vinterface

—  Supports Nexus class 1 features

—  Supports Nexus class 3 read/write feature
® 3 pin Serial JTAG port (JCOMP, TMS & TCK)

—  Optional replacement of 5 pin JTAG port above

— 2 unused JTAG pins may be used as 10

—  Complies with IEEE 1149.7 Serial JTAG specification
® 9 pin Reduce Port interface in 144 QFP production package

—  Alternate function as IO

— 5V or3.3Vinterface
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—  Auxiliary output port
— 1 MCKO (message clock out) pin
— 4 MDO (message data out) pins
— 2 MSEO (message start/end out) pins
— 1 EVTO (event out) pin
— Auxiliary input port
— 1 EVTI (event in) pin
17 pin full port interface in VertiCal calibration package
— 3.3Vinterface
— Auxiliary output port
— 1 MCKO (message clock out) pin

— 4 0r12 MDO (message data out) pins (8 extra full port pins shared wit.
calibration bus)

— 2 MSEO (message start/end out) pins

— 1 EVTO (event out) pin
— Auxiliary input port

— 1 EVTI (event in) pin
Host processor (€200) development support ‘eqiu.res
— |EEE-ISTO 5001-2003 standard class 2 ccmpliant

—  Program trace via branch trace miessaging (BTM). Branch trace messaging
displays program flow disccntin niies (direct branches, indirect branches,
exceptions, etc.), allowing the uevelopment tool to interpolate what transpires
between the disconunuities. Thus, static code may be traced.

—  Watchpoint tringar er.anle of program trace messaging

—  Data value trrealspuints. Allows CPU to be halted when the CPU write a specific
value t ¢ n.emory location

< Jata value breakpoints
—  CPUonly
—  Detects “equal” & “not equal”
—  Byte, half word, word (naturally aligned)
—  Imprecise due to CPU pipelining

—  Subset of PowerPC Book E software debug facilities with OnCE block (Nexus
class 1 features)

eTPU development support features
— |EEE-ISTO 5001-2003 standard class 1 compliant for the eTPU
— Nexus based breakpoint configuration and single step support.

Run-time access to the on-chip memory map via the Nexus read/write access protocol.
This feature supports accesses for run-time internal visibility, calibration variable
acquisition, calibration constant tuning, and external rapid prototyping for powertrain
automotive development systems.

All features are independently configurable and controllable via the IEEE 1149.1 1/O
port.

Power-on-reset status indication during reset via MDOJO0] in disabled and reset modes
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JTAG

The JTAGC (JTAG Controller) block provides the means to test chip functionality and
connectivity while remaining transparent to system logic when not in test mode. Testing is
performed via a boundary scan technique, as defined in the IEEE 1149.1-2001 standard. All
data input to and output from the JTAGC block is communicated in serial format. The JTAGC
block is compliant with the IEEE 1149.1-2001 and IEEE 1149.7 standards, and supports the
following features:

IEEE 1149.1-2001 Test Access Port (TAP) interface 4 pins (TDI, TMS, TCK, and TDO)

IEEE 1149.7 Serial JTAG Test Access Port interface 2 pins (TMS, TDO)

JTAG may operate in either 4 pins mode or 2 pins mode

A 5-bit instruction register that supports the following IEEE 1149.1-2001 defined

instructions:

— BYPASS, IDCODE, EXTEST, SAMPLE, SAMPLE/PRELOAD, HIGHZ, CLAMPF

A 5-bit instruction register that supports the additional following public iristructions:

— ACCESS_AUX_TAP_NPC, ACCESS_AUX_TAP_ONCE,
ACCESS_AUX_TAP_eTPU

Three test data registers: a bypass register, a boundary vcan register, and a device
identification register. The size of the boundary scar rzqister is parameterized to
support a variety of boundary scan chain lenatts

A TAP controller state machine that controls 1av operation of the data registers,
instruction register and associated circu.try

Censorship inhibit register.
— 64 bit Censorship password i1cgister

— If the external tool writas a 64 bit password that matches the Serial Boot password
stored in the internal fle.sh shadow row, Censorship is disabled until the next
system rese
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Table 3. Pin description of the LQFP144 device
Pin Primary i . L Alternate Second
number function name Primary function description function name alt.ernate
function name
1 AN 18 Single Ended Analog Input
2 AN 17 Single Ended Analog Input
3 AN16 Single Ended Analog Input
4 AN11 Single Ended Analog Input ANZ
5 AN9 Single Ended Analog Input ANX
6 VDDAO Analogue 5V Supply
7 VSSAO Analogue Ground \ D) |
8 AN 39 Single Ended Analog Input ANY ~ AN10
9 AN 38 Single Ended Analog Input ANW | AN8
10 VDDREG Voltage Regulator Control Supply o
11 VRCCTL voltage Regulator Control Output
12 VSTBY SRAM Standby Power Input -
13 VDD33 Internal 3.3V Supply
14 VDD Internal Logic Supply Innu.
15 ETPUA31  |eTPU_AChannel PCSC4 ETPUA13
16 ETPUA30 eTPU_A Chanvel PCSC3 ETPUA11
17 ETPUA29 eTPU_A \:,het'.ne-l PCSC2
18 VDDEH1a | Fxeanzl 10 Supply Input
19 ETPUA28 | ¢TPU A Channel PCSC1
20 ViSs \ Ground
21 c TPLA27 eTPU A Channel IRQ15 SOUTC LVDS-
22 " ETPUA26 | eTPU_A Channel IRO11 SOUTC_LVDS+
28 ) ETPUA25 eTPU A Channel IRQ13 SCKC LVDS-
24 ETPUA24  |eTPU A Channel IRQ12 SCKC LVDS+
B 25 ETPUA23 eTPU A Channel IRQ11 ETPUA21
26 ETPUA22 eTPU A Channel IRQ10 ETPUA17
27 ETPUA21 eTPU A Channel IRQ9
28 ETPUA20 eTPU A Channel IRQ8
29 ETPUA19 eTPU_A Channel
30 ETPUA18 eTPU A Channel
31 ETPUA17 eTPU A Channel
32 ETPUA16 eTPU A Channel
33 ETPUA15 eTPU_A Channel PCSB5
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Table 3. Pin description of the LQFP144 device (continued)
Pin Primary . . L. Alternate Second
number function name Primary function description function name alt.ernate
function name
34 VSS Ground
35 ETPUA14 eTPU A Channel PCSB4 ETPUA9
36 VDDEH1b External I/O Supply Input
37 ETPUA13 eTPU_A Channel PCSB3
38 ETPUA12 eTPU_A Channel PCSB1
39 ETPUA11 eTPU_A Channel ETPUA23
40 ETPUAIO  |eTPU_A Channel ETPUA22 \ D) |
41 ETPUA9 eTPU_A Channel ETPUA21 »
42 ETPUAS8 eTPU_A Channel ETPUA20O ) _SOUTB LVDS-
43 ETPUA7 eTPU_A Channel = T7°0A19 LVDSS(?FLIJE-I';'E’UG
44 ETPUAG eTPU_A Channel < ETPUA18 SCKB LVDS-
45 ETPUAS5 eTPU_A Channel ETPUA17 SCKB LVDS+
46 VDDEH1b External I/O Supply Input >~
47 ETPUA4 eTPU_A Channel ETPUA16
48 VSS Ground
49 ETPUA3 eTPU_A Cirzimel ETPUA15
50 ETPUA2 eTP'J_A_ChanneI ETPUA14
51 ETPUAT J’};’EJ_A Channel ETPUA13
52 ETPLIAY eTPU_A Channel ETPUA12 ETPUA19
53 VL—‘D_ Internal Logic Supply Input
54 ¥ —El\/IIOSO eMIOS Channel ETPUAO ETPUA25
55 EMIOS1 eMIOS Channel ETPUA1
s EMIOS2 eMIOS Channel ETPUA2
e EMIOS8 | eMIOS Channel ETPUAS
58 EMIOS9 eMIOS Channel ETPUA9
59 VSS Ground
60 EMIOS10 eMIOS Channel
61 VDDEH4 External /0 Supply Input
62 EMIOS11 eMIOS Channel
63 EMIOS12 eMIOS Channel SOUTC ETPUA27
64 EMIOS14 eMIOS Channel IRQO ETPUA29
65 EMIOS23 eMIOS Channel
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Table 3. Pin description of the LQFP144 device (continued)
Pin Primary i . L Alternate Second
number function name Primary function description function name alt.ernate
function name
66 CNTXA CAN_A Transmit TXDA
67 CNRXA CAN_A Receive RXDA
68 PLLREF PLL Mode Selection IRQ4 ETRIGO
69 RXDB SCI_B Receive
70 BOOTCFG1 Boot Configuration Inpt IRQ3 ETRIG1
71 WKPCFK Weak Pull Configuration Input NMI
72 TXDB SCI_B Transmit \ D) |
73 VSS Ground Pd
74 VSUP Ground )
75 VDDEH4 External /O Supply Input N\
76 VDDPLL Clock Synthesizer Power Input
77 XTAL Crystal Oscillator Out mt B
78 EXTAL G stal Oscillator In put
79 VSSPLL Clock Synthesizer Groina 'np'J—t
80 RESET External Reset Input \J
81 CNRXC CAN C Receive
82 RXDA SCI _A Racete EMIOS15
83 TXDA SC! ~ Transmit EMIOS13
84 CNTXC | CAN C Transmit
85 RET0OJ '_ S External Reset Output
86 VDD Internal Logic Supply Input
87 " PCSB5 DSPI B Peripheral Chip Select PCSCO
st | PCSB4 DSPI B Peripheral Chip Select SCK C
N SCKB DSPI B Clock PCSCH
) PCSB2 DSPI B Peripheral Chip Select souTc
91 VSS Ground
92 PCSB1 DSPI B Peripheral Chip Select
93 VDDEH®6 External 1/0O Supply Input
94 PCSBO DSPI B Peripheral Chip Select
95 SINB DSPI B Data In put PCSC2
96 SOUTB DSPI B Data Output PCSC5
97 PCSB3 DSPI B Peripheral Chip Select SINC
98 JCOMP JTAG TAP Controller Enable
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Table 3. Pin description of the LQFP144 device (continued)
Pin Primary i . L Alternate Second
number function name Primary function description function name alt.ernate
function name
99 MCKO Nexus Message Clock Out CLKOUT OSCCLK
100 TDO JTAG Test Data Output EMIOS6
101 MSEO1 Nexus Message Stan End Out ETPUA29
102 VDDEH7 External 1/0O Supply Input
103 EVTI Nexus Event In ETPUA2
104 VSS Ground
105 TCK JTAG Test Clock Input \ D) |
106 EVTO Nexus Event Out ETPUA4 »
107 TDI JTAG Test Data Input EMIOSS )
108 ™S JTAG Test Mode Select Input N\
109 61SE00 Nexus Message Stan End Out E—.‘PUA27
110 61D00 Nexus Message Data Out B ETPUA13
111 61D01 Nexus Message Data Out ETPUA19
112 61D02 Nexus Message Data O+t Y ETPUA21
113 VDDEH7 External I/O Supply Input -
114 61D03 Nexus Messag> Data Out ETPUA25
115 VSSs Groun'
116 AN15-FCK | Sina= “nded Analog Input ETPUA29
117 AN14-SDI | ingle Ended Analog Input ETPUA27
118 AN*3-£D7 | Single Ended Analog Input ETPUA21
119 AiN12-5DS B Single Ended Analog Input ETPUA19
120 | \~ VDD Internal Logic Supply Input
121 AN35 Single Ended Analog Input
2 AN 34 Single Ended Analog Input
B 123 AN33 Single Ended Analog Input
124 AN32 Single Ended Analog Input
125 AN31 Single Ended Analog Input
126 AN30 Single Ended Analog Input
127 AN28 Single Ended Analog Input
128 AN27 Single Ended Analog Input
129 AN25 Single Ended Analog Input
130 AN24 Single Ended Analog Input
131 AN23 Single Ended Analog Input
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Table 3. Pin description of the LQFP144 device (continued)
Pin Primary i . L Alternate Second
number function name Primary function description function name alt.ernate
function name
132 AN22 Single Ended Analog Input
133 VRL Voltage Reference Low
134 VRH Voltage Reference High
135 REFBYPC B pass Capacitor In put
136 AN7 Single Ended Analog Input
137 ANG6 Single Ended Analog Input
138 AN5 Single Ended Analog Input \ D) |
139 AN4 Single Ended Analog Input g
140 AN3 Single Ended Analog Input )
141 AN2 Single Ended Analog Input o
142 AN1 Single Ended Analog Input
143 ANO Single Ended Analog Input B
144 AN21 Single Ended Analog Input
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Table 4 lists other documents that provide information related to the JPC563M60 and its
development support tools. Documentation is available from a local Freescale distributor, a
Freescale semiconductor sales office, the Freescale literature distribution center, or through
the Freescale world-wide web address at hitp://www.freescale.com

Table 4. JPC563M60 and related documentation

dochr:li‘:\stc:::nber Title Revision Status
JPC563M60RM JPC563M60 reference manual N/A T2D
AN2706/D EMC guidelines for MPC5500 based systems 2004 | Av;aEt le
wrzso | Syte tesn e vt ecues 0105 | 5| i
AN2613 MPC5554 minimum board configuration | Re \rsion 0 Available
AN2614 Nexus interface options for the MPC5500 fai iy | Revision A Available
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Package information

In order to meet environmental requirements, ST offers these devices in ECOPACK®
packages. These packages have a lead-free second level interconnect. The category of
second level interconnect is marked on the package and on the inner box label, in
compliance with JEDEC standard JESD97. The maximum ratings related to soldering
conditions are also marked on the inner box label. ECOPACK is an ST trademark.
ECOPACK specifications are available at: www.st.com.

Figure 2. LQFP144 mechanical data and package dimension
mm inch I
DI MIN. | TYP. | MAX. | MIN. | TYP. | MAX OUTLINE AND \
: : : : : ’ MECHANICAL DATA
A 1.600 0.0630
A1 | 0.050 0.150 |0.0020 0.0059 .
A2 | 1.350 | 1.400 | 1.450 |0.0531|0.0551|0.0571
b | 0.170 | 0.220 | 0.270 |0.0067 |0.0087 |0.0106
¢ | 0.090 0.200 |0.0035 0.0079
D [21.800(22.000|22.200|0.8583|0.8661 |0.8740
D1 |19.800|20.000|20.200|0.7795|0.7874|0.7953
D3 17.500 0.6890
E |21.800(22.000|22.200|0.8583|0.8661 |0.8740
E1 [19.800|20.000|20.200 |0.7795|0.787/ u.’grgl
E3 17.500 0.6890 |
e 0.500 0.0197
L | 0450 | 0.600 | 0.700 0247 [0.0236|0.0205
L1 1.000 - \ | ~ Jo.03904
k C° (Nin.); 3.5° (Typ.); 7° (Max.) LQFP144
N\ (20x20x1.40mm)
cce N | 0.080 | ‘0.0031
Tote_t Exact shape of each corner is optional. SEATING
‘ D PLANE
) D1 A .
|
|
MAE
PIN 1
IDENTIFICATION
| 0,25 mm |
1 GAGE PLANE
® 0099183 C
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Revision history

Table 5. Document revision history
Date Revision Changes
05-Apr-2007 1 Initial release.
05-Apr-2007 2-3 N/A()
10-Apr-2007 4 Version alignment with external documents.

1.

Revision history for versions 2 and 3 are not available, due to a targeted version alignment procedure.

45/46




JPC563M60

Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its suxsidia.‘ec {'ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and ser ice s dzscribed herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and sz ices Jdescribed herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services e :crived herein.

No license, express or implied, by estoppel or otherwise, to any intellectual propertv 1'9: ts .s granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a | cer se grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a w.a ranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property container =1 2in.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AN[C/UR 3ALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESt FOP. A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMEF: 1 O~ AMY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED N V'RITING BY AN AUTHORIZED ST REPRESENTATIVE, ST PRODUCTS ARE NOT
RECOMMENDED, AUTHORIZED "R W) RRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING
APPLICATIONS, NOR IN PRCD'JC 'S OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY RESULT IN PERSONAL INJURY,
DEATH, OR SEVERE PFOP :hTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS "AUTOMOTIVE
GRADE" MAY ONLY BE \'SED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

Resale of S i ocucts with provisions different from the statements and/or technical features set forth in this document shall immediately void
any war ‘ani/ granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liahii*, of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.

Information in this document supersedes and replaces all information previously supplied.

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.
© 2007 STMicroelectronics - All rights reserved
STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan -
Malaysia - Malta - Morocco - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America

www.st.com

46/46 Ky_’




	1 Introduction
	2 Block diagram
	Figure 1. JPC563M60 block diagram

	3 Overview
	3.1 MPC5500/JPC563M family comparison
	Table 1. MPC5500/JPC563M family comparison


	4 On-chip modules
	4.1 e200z3 core overview
	4.2 Crossbar
	4.3 eDMA
	4.4 Interrupt controller
	4.5 Frequency modulated PLL (FMPLL)
	4.6 Calibration EBI
	4.7 SIU
	4.8 ECSM
	4.9 Flash
	4.10 SRAM
	4.11 Memory subsystem access time
	Table 2. JPC563M60 platform memory access time summary

	4.12 BAM
	4.13 eMIOS
	4.14 eTPU2
	4.15 eQADC
	4.16 DSPI
	4.17 eSCI
	4.18 FlexCAN
	4.19 System timer
	4.20 System software watchdog
	4.21 Nexus
	4.22 JTAG

	5 LQFP144 pin-out diagram
	Table 3. Pin description of the LQFP144 device

	6 Documentation
	Table 4. JPC563M60 and related documentation

	7 Package information
	Figure 2. LQFP144 mechanical data and package dimension

	8 Revision history
	Table 5. Document revision history



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


