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» Operating Parameters

— Fully static operation, 0 MHz — 80 MHz (plus 2%
frequency modulation - 82 MHz)

— -40 xC to 150 xC junction temperature operating range

— Low power design
— Less than 400 mW power dissipation (nominal)

— Designed for dynamic power management of core
and peripherals

— Software controlled clock gating of peripherals
— Low power stop mode, with all clocks stopped

— Fabricated in 90 nm process
— 1.2 Vinternal logic
» High performance e200z335 core processor
» Advanced microcontroller bus architecture (AMBA)
crosshar switch (XBAR)
» Enhanced direct memory access (eDMA) controller
* Interrupt controller (INTC)
— 191 peripheral interrupt request sources, plus 165
reserved positions
— Low latency—three clocks from receipt of interrupt

request from peripheral to interrupt request to processor

» Frequency Modulating Phase-locked loop (FMPLL)

* Calibration bus interface (EBI) (available only in the
calibration package)

» System integration unit (SIU) centralizes control of pads,
GPIO pins and external interrupts.

 Error correction status module (ECSM) provides
configurable error-correcting codes (ECC) reporting

» Up to 1.5 MB on-chip flash memory

» Up to 94 KB on-chip static RAM

» Boot assist module (BAM) enables and manages the

transition of MCU from reset to user code execution from
internal flash memory, external memory on the calibration

bus or download and execution of code via FlexCAN or
eSCI.
* Periodic interrupt timer (PIT)
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20 mm x 20 mm

176 LQFP
», 24 mm x 24 mm
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— 32-bit wide down counter with automatic reload

— 4 channels clocked by system clock

— 1 channel clocked by crystal clock

System timer module (STM)

— 32-bit up counter with 8-bit prescaler

— Clocked from system clock

— 4 channel timer compare hardware

Software watchdog timer (SWT) 32-bit timer

Enhanced modular 1/0O system (eMIQOS)

— 16 standard timer channels (up to 14 channels connected
to pins in LQFP144)

— 24-bit timer resolution

Second-generation enhanced time processor unit (eTPU2)

— High level assembler/compiler

— Enhancements to make ‘C’ compiler more efficient

— New ‘engine relative’ addressing mode

Enhanced queued A/D converter (eQADC)

— 2 independent on-chip RSD Cyclic ADCs

— Up to 34 input channels available to the two on-chip
ADCs

— 4 pairs of differential analog input channels

2 deserial serial peripheral interface modules (DSPI)

— SPI provides full duplex communication ports with
interrupt and DMA request support

— Deserial serial interface (DSI) achieves pin reduction by
hardware serialization and deserialization of eTPU,
eMIOS channels and GPIO

2 enhanced serial communication interface (eSCI) modules

2 FlexCAN modules

Nexus port controller (NPC) per IEEE-ISTO 5001-2003

standard

IEEE 1149.1 JTAG controller JTAGC)

This document contains information on a product under development. Freescale reserves the

right to change or discontinue this product without notice.
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This document provides electrical specifications, pin assignments, and package diagrams for the MPC5634M series of

microcontroller units (MCUSs). For functional characteristics, refer to the MPC5634M Microcontroller Reference Manual.

The MPC5634M series microcontrollers are system-on-chip devices that are built on Power Architecture™ technology and:

1.1

Are 100% user-mode compatible with the Power Architecture instruction set
Contain enhancements that improve the architecture’s fit in embedded applications
Include additional instruction support for digital signal processing (DSP)

Integrate technologies such as an enhanced time processor unit, enhanced queued analog-to-digital converter,
Controller Area Network, and an enhanced modular input-output system

Overview

Device comparison
Table 1. MPC5634M family device summary
Feature MPC5634M MPC5633M MPC5632M
Flash memory size (KB) 1536 1024 768
Total RAM size (KB) 94 64 48
Standby RAM size (KB) 32 24 24

Processor core

32-bit e200z335
with SPE support

32-bit e2002335
with SPE support

32-bit e200z335
with SPE support

Core frequency (MHz) 60/80 40/60/80 40/60
Calibration bus width® 16 bits 16 bits —
DMA (direct memory access) channels 32 32 32
eMIOS (enhanced modular input-output system) 16 16 8
channels
eQADC (enhanced queued analog-to-digital Up to 342 Up to 342 Up to 322
converter) channels (on-chip)
eSCI (serial communication interface) 2 2 2
DSPI (deserial serial peripheral interface) 2 2 2
Microsecond Bus compatible interface 2 2 2
eTPU (enhanced time processor unit) Yes Yes Yes
Channels 32 32 32
Code memory (KB) 14 14 14
Parameter RAM (KB) 3 3 3
FlexCAN (controller area network)3 2 2 2
FMPLL (frequency-modulated phase-locked loop) Yes Yes Yes
INTC (interrupt controller) channels 3644 364% 364%
JTAG controller Yes Yes Yes
NDI (Nexus development interface) level Class 2+ Class 2+ Class 2+
Non-maskable interrupt and critical interrupt Yes Yes Yes
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0 0 "MPCS634M"L U Q:-ble 1. MPC5634M family device summary (continued)
MPC5634M MPC5633M MPC5632M
PIT (peripheral interrupt timers) 5 5 5
Task monitor timer 4 channels 4 channels 4 channels
Temperature sensor Yes Yes Yes
Windowing software watchdog Yes Yes Yes
Packages 144 LQFP 144 LQFP 144 LQFP
176 LQFP 176 LQFP
208 MAPBGA 208 MAPBGA
1 calibration package only.
2 The 176-pin and 208-pin packages have 34 input channels; 144-pin package has 32.
3 One FlexCAN module has 64 message buffers; the other has 32 message buffers.
4

165 interrupt channels are reserved for compatibility with future devices. This device has 191 peripheral interrupt

sources plus 8 software interrupts available to the user.

1.2 MPC5634M features

»  Operating Parameters
— Fully static operation, 0 MHz — 80 MHz (plus 2% frequency modulation - 82 MHz)
— —40 °C to 150 °C junction temperature operating range
— Low power design

Less than 400 mW power dissipation (nominal)

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

Low power stop mode, with all clocks stopped

— Fabricated in 90 nm process

— 1.2 Vinternal logic

— Single power supply with 5.0 V —10% / +5% (4.5 V t0 5.25 V) with internal regulator to provide 3.3 Vand 1.2 V
for the core

— Input and output pins with 5.0 V —-10% / +5% (4.5 V to 5.25 V) range

35%/65% Vppe CMOS switch levels (with hysteresis)
Selectable hysteresis
Selectable slew rate control

— Nexus pins powered by 3.3 V supply
— Designed with EMI reduction techniques

Phase-locked loop

Frequency modulation of system clock frequency
On-chip bypass capacitance

Selectable slew rate and drive strength

*  High performance €200z335 core processor
— 32-bit Power Architecture Book E programmer’s model
— Variable Length Encoding Enhancements

Allows Power Architecture instruction set to be optionally encoded in a mixed 16 and 32-bit instructions
Results in smaller code size
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4 -hit Power Architecture 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
— One-cycle load latency
— Fully pipelined
— Bigand 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 16-entry fully-associative translation look-aside buffer (TLB)
Separate instruction bus and load/store bus
Vectored interrupt support

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

Non-maskable interrupt (NMI) input for handling external events that must produce an immediate response, e.g.,
power down detection. On this device, the NMI input is connected to the Critical Interrupt Input. (May not be
recoverable)

Critical Interrupt input. For external interrupt sources that are higher priority than provided by the Interrupt
Controller. (Always recoverable)

New “Wait for Interrupt’ instruction, to be used with new low power modes
Reservation instructions for implementing read-modify-write accesses
Signal processing extension (SPE) APU

— Operating on all 32 GPRs that are all extended to 64 bits wide

— Provides a full compliment of vector and scalar integer and floating point arithmetic operations (including
integer vector MAC and MUL operations) (SIMD)

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

— Fully code compatible with e200z6 core

Floating point

IEEE 754 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 €200z6 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)

Three master ports, four slave ports

— Masters: CPU Instruction bus; CPU Load/store bus (Nexus); eEDMA
— Slave: Flash; SRAM,; Peripheral Bridge; calibration EBI

32-bit internal address bus, 64-bit internal data bus

e Enhanced direct memory access (eDMA) controller

32 channels support independent 8-bit, 16-bit, or 32-bit single value or block transfers
Supports variable sized queues and circular queues
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ion address registers are independently configured to post-increment or remain constant
— Each transfer is initiated by a peripheral, CPU, or eDMA channel request

— Each eDMA channel can optionally send an interrupt request to the CPU on completion of a single value or block
transfer

Interrupt controller (INTC)
— 191 peripheral interrupt request sources
— 8 software setable interrupt request sources
—  9-bit vector
— Unique vector for each interrupt request source
— Provided by hardware connection to processor or read from register
— Each interrupt source can be programmed to one of 16 priorities
— Preemption
— Preemptive prioritized interrupt requests to processor
— ISR at a higher priority preempts 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. Modifying the priority can be used 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
Frequency Modulating Phase-locked loop (FMPLL)
— Reference clock pre-divider (PREDIV) for finer frequency synthesis resolution

— Reduced frequency divider (RFD) for reducing the FMPLL output clock frequency without forcing the FMPLL
to re-lock

— System clock divider (SYSDIV) for reducing the system clock frequency in normal or bypass mode

— Input clock frequency range from 4 MHz to 20 MHz before the pre-divider, and from 4 MHz to 16 MHz at the
FMPLL input

— \oltage controlled oscillator (VCO) range from 256 MHz to 512 MHz
— VCO free-running frequency range from 25 MHz to 125 MHz
— Four bypass modes: crystal or external reference with PLL on or off
— Two normal modes: crystal or external reference
— Programmable frequency modulation

— Triangle wave modulation

— Register programmable modulation frequency and depth

— Lock detect circuitry reports when the FMPLL has achieved frequency lock and continuously monitors lock status
to report loss of lock conditions

— User-selectable ability to generate an interrupt request upon loss of lock
— User-selectable ability to generate a system reset upon loss of lock

— Clock quality monitor (CQM) module provides loss-of-clock detection for the FMPLL reference and output
clocks

— User-selectable ability to generate an interrupt request upon loss of clock
— User-selectable ability to generate a system reset upon loss of clock
— Backup clock (reference clock or FMPLL free-running) can be applied to the system in case of loss of clock
Calibration bus interface (EBI)
— Awvailable only in the calibration package
— 18V1t033V+10%1/0(1.6Vto3.6V)
— Memory controller with support for various memory types
— 16-bit data bus, up to 22-bit address bus
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— Configurable bus speed modes
— Bus monitor
— Configurable wait states
System integration unit (SIU)
— Centralized GPIO control of 80 I/O pins
— Centralized pad control on a per-pin basis
— Pin function selection
— Configurable weak pull-up or pull-down
— Drive strength
— Slew rate
— Hysteresis
— System reset monitoring and generation
— External interrupt inputs, filtering and control
— Critical Interrupt control
— Non-Maskable Interrupt control
— Internal multiplexer subblock (IMUX)
— Allows flexible selection of eQADC trigger inputs (eTPU, eMIOS and external signals)
— Allows selection of interrupt requests between external pins and DSPI
Error correction status module (ECSM)
— Configurable error-correcting codes (ECC) reporting
— Single-bit error correction reporting
On-chip flash memory
— Upto 1.5 MB flash memory, accessed via a 64-bit wide bus interface
— 16 KB shadow block
— Fetch Accelerator
— Provide single cycle flash access @ 80 MHz
— 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

— Flash divided into two independent arrays, allowing reading from one array while erasing/programming the other
array (used for EEPROM emulation)

— Memory block:

— For MPC5634M: 18 blocks (4 x 16 KB, 2 x 32 KB, 2 x 64 KB, 10 x 128 KB)

— For MPC5633M: 14 blocks (4 x 16 KB, 2 x 32 KB, 2 x 64 KB, 6 x 128 KB)*

— For MPC5632M: 12 blocks (4 x 16 KB, 2 x 32 KB, 2 x 64 KB, 4 x 128 KB)
— Hardware programming state machine
On-chip static RAM
— For MPC5634M: 94 KB general purpose RAM of which 32 KB are on standby power supply
— For MPC5633M: 64 KB general purpose RAM of which 24 KB are on standby power supply2
— For MPC5632M: 48 KB general purpose RAM of which 24 KB are on standby power supply
Boot assist module (BAM)

1. Revision 1 of the MPC5633M has a different flash memory organization: 10 blocks (2 x 16 KB, 2 x 48 KB, 2 x 64 KB, 2 x
128 KB, 2 x 256 KB).

2. Revision 1 of the MPC5633M has a different RAM organization: 48 KB general-purpose RAM, of which 24 KB are on the
standby power supply.
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O O"™P ; s the transition of MCU from reset to user code execution in the following configurations:
— Execution from internal flash memory
— Execution from external memory on the calibration bus
— Download and execution of code via FlexCAN or eSCI
e Periodic interrupt timer (PIT)
— 32-bit wide down counter with automatic reload
— Four channels clocked by system clock
— One channel clocked by crystal clock
— Each channel can produce periodic software interrupt
— Each channel can produce periodic triggers for eQADC queue triggering
— One channel out of the five can be used as wake-up timer to wake device from low power stop mode
*  System timer module (STM)
— 32-bit up counter with 8-bit prescaler
— Clocked from system clock
— Four-channel timer compare hardware
— Each channel can generate a unique interrupt request
— Designed to address AutoSAR task monitor function
»  Software watchdog timer (SWT)
— 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 timer channels (up to 14 channels in 144 LQFP)
—  24-Dbit timer resolution
— Supports a subset of the timer modes found in eMIOS on MPC5554
— 3 selectable time bases plus shared time or angle counter bus from eTPU2
— DMA and interrupt request support
— Motor control capability
»  Second-generation enhanced time processor unit (eTPU2)

— Obiject-code compatible with eTPU—no changes are required to hardware or software if only eTPU features are
used

— Intelligent co-processor designed for timing control

— High level tools, assembler and compiler available

— 32 channels (each channel has dedicated 1/O pin in all packages)

— 24-Dbit timer resolution

— 14 KB code memory and 3 KB data memory

— Double match and capture on all channels

— Angle clock hardware support

— Shared time or angle counter bus with eMIOS

— DMA and interrupt request support

— Nexus Class 1 debug support

— eTPU2 enhancements
— Counters and channels can run at full system clock speed
— Software watchdog

MPC5634M Microcontroller Data Sheet, Rev. 6
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— Instruction set enhancements for smaller more flexible code generation
— Programmable channel mode for customization of channel operation
»  Enhanced queued A/D converter (eQADC)
— Two independent on-chip RSD Cyclic ADCs
— 8-, 10-, and 12-bit resolution
— Differential conversions

— Targets up to 10-bit accuracy at 500 KSample/s (ADC_CLK=7.5 MHz) and 8-bit accuracy at 1 MSample/s
(ADC_CLK=15 MHz) for differential conversions

— Differential channels include variable gain amplifier for improved dynamic range (x1; x2; x4)

— Differential channels include programmable pull-up and pull-down resistors for biasing and sensor diagnostics
(200 kQ; 100 k; low value of 5 kQ)

— Single-ended signal range from0to 5V

— Sample times of 2 (default), 8, 64 or 128 ADC clock cycles

— Provides time stamp information when requested

— Parallel interface to eQADC command FIFOs (CFIFOs) and result FIFOs (RFIFOs)
— Supports both right-justified unsigned and signed formats for conversion results

— Temperature sensor to enable measurement of die temperature

— Ability to measure all power supply pins directly

— Automatic application of ADC calibration constants
— Provision of reference voltages (25% VREF and 75% VREF) for ADC calibration purposes

— Up to 34! input channels available to the two on-chip ADCs

— Four pairs of differential analog input channels

— Full duplex synchronous serial interface to an external device
— Has a free-running clock for use by the external device
— Supports a 26-bit message length
— Transmits a null message when there are no triggered CFIFOs with commands bound for external CBuffers,

or when there are triggered CFIFOs with commands bound for external CBuffers but the external CBuffers are
full

— Parallel Side Interface to communicate with an on-chip companion module

— Zero jitter triggering for queue 0. (Queue 0 trigger causes current conversion to be aborted and the queued
conversions in the CBUFFER to be bypassed. Delay from Trigger to start of conversion is 13 system clocks + 1
ADC clock.)

— eQADC Result Streaming. Generation of a continuous stream of ADC conversion results from a single eQADC
command word. Controlled by two different trigger signals; one to define the rate at which results are generated
and the other to define the beginning and ending of the stream. Used to digitize waveforms during specific
time/angle windows, e.g., engine knock sensor sampling.

— Angular Decimation. The ability of the eQADC to sample an analog waveform in the time domain, perform
FIR/IIR filtering also in the time domain, but to down sample the results in the angle domain. Resulting in a time
domain filtered result at a given engine angle.

— Priority Based CFIFOs

— Supports six CFIFOs with fixed priority. The lower the CFIFO number, the higher its priority. When
commands of distinct CFIFOs are bound for the same CBuffer, the higher priority CFIFO is always served
first.

— Supports software and several hardware trigger modes to arm a particular CFIFO
— Generates interrupt when command coherency is not achieved

1. 176-pin and 208-pin packages have 34 input channels; 144-pin package has 32.
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4 Triggers

— Supports rising edge, falling edge, high level and low level triggers
— Supports configurable digital filter
Supports four external 8-to-1 muxes which can expand the input channel number from 31 to 59

e Two 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)

— 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
— LVvDS 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 reduced EMI)
Compatible with Microsecond Bus Version 1.0 downlink

e Two enhanced serial communication interface (eSCI) modules

UART mode provides NRZ format and half or full duplex interface
eSCl bit rate up to 1 Mbps

Advanced error detection, and optional parity generation and detection
Word length programmable as 8, 9, 12 or 13 bits

Separately enabled transmitter and receiver

LIN support

DMA support

Interrupt request support

Programmable clock source: system clock or oscillator clock

Support Microsecond Bus (Timed Serial Bus - TSB) uplink Version 1.0

e Two FlexCAN

One with 32 message buffers; the second with 64 message buffers

Full implementation of the CAN protocol specification, Version 2.0B

Based on and including all existing features of the Freescale TouCAN module
Programmable acceptance filters

Short latency time for high priority transmit messages

Avrbitration 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 port controller (NPC)

Per IEEE-ISTO 5001-2003

Real time development support for Power Architecture core and eTPU engine through Nexus class 2/1
Read and write access (Nexus class 3 feature that is supported on this device)

— Run-time access of entire memory map

— Calibration

MPC5634M Microcontroller Data Sheet, Rev. 6
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O O"™P ue breakpoints / watchpoints
— Run-time access of entire memory map
— Calibration
Table constants calibrated using MMU and internal and external RAM
Scalar constants calibrated using cache line locking
— Configured via the IEEE 1149.1 (JTAG) port
» |EEE 1149.1 JTAG controller JTAGC)
— |EEE 1149.1-2001 Test Access Port (TAP) interface
— 5-bit instruction register that supports IEEE 1149.1-2001 defined instructions
— 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
until the next reset
— TAP controller state machine that controls the operation of the data registers, instruction register and associated
circuitry
»  On-chip Voltage Regulator for single 5 V supply operation
— On-chip regulator 5 V to 3.3 V for internal supplies
— On-chip regulator controller 5 V to 1.2 V (with external bypass transistor) for core logic
*  Low-power modes
— SLOW Mode. Allows device to be run at very low speed (approximately 1 MHz), with modules (including the
PLL) selectively disabled in software
— STOP Mode. System clock stopped to all modules including the CPU. Wake-up timer used to restart the system
clock after a predetermined time

1.3 MPC5634M feature details

1.3.1 e200z335 core

The €200z2335 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), a 32-bit Barrel shifter (Shifter), a
Mask-Insertion Unit (MIU), a Condition Register manipulation Unit (CRU), a Count-Leading-Zeros unit (CLZ), a 32x32
Hardware Multiplier array, result feed-forward hardware, and support hardware for division.

Most arithmetic and logical operations are executed in a single cycle with 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
Branch Address adder to minimize delays during change of flow operations. Sequential prefetching is performed to ensure a
supply of instructions into the execution pipeline. Branch target prefetching is performed to accelerate taken branches.
Prefetched instructions are placed into an instruction buffer capable of holding six instructions.

Branches can also be decoded at the instruction buffer and branch target addresses calculated prior to the branch reaching the
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 on whether the branch is taken or not. If the branch is predicted to be taken, a target fetch is initiated
and its target instructions are placed in the instruction buffer following the branch instruction. Many branches take zero cycle
to execute by using branch folding. Branches are folded out from the instruction execution pipe whenever possible. These
include unconditional branches and conditional branches with condition codes that can be resolved early.

Conditional branches which are not taken and not folded execute in a single clock. Branches with 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
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cle d-storegperations are provided for byte, halfword, and word (32-bit) data with automatic zero or sign
extenS|on of byte and halfword 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 Power
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.

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 bits 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 and supports a
full complement of dual integer arithmetic operation including Multiply Accumulate (MAC) and 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 data to and from the extended 64-bit GPRs. This SPE APU is fully binary compatible with €200z6 SPE APU used in
MPC5554 and MPC5553.

The CPU includes support for Variable Length Encoding (VLE) instruction enhancements. This enables the classic Power
Architecture instruction set to be represented by a modified instruction set made up from a mixture of 16- and 32-bit
instructions. This results in a significantly smaller code size footprint without noticeably affecting performance. The classic
Power Architecture instruction set and VLE instruction set are available concurrently. Regions of the memory map are
designated as PPC or VLE using an additional configuration bit in each of Table Look-aside Buffers (TLB) entries in the MMU.

The CPU core is enhanced by the addition of two additional interrupt sources; Non-Maskable Interrupt and Critical Interrupt.
These two sources are routed directly from package pins, via edge detection logic in the SIU to the CPU, bypassing completely
the Interrupt Controller. Once the edge detection logic is programmed, it cannot be disabled, except by reset. The non-maskable
Interrupt is, as the name suggests, completely un-maskable and when asserted will always result in the immediate execution of
the respective interrupt service routine. 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 exceptional interrupts in the CPU and is guaranteed
to be recoverable (code execution may be 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.

1.3.2 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 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 selects the higher
priority master and grants it ownership of the slave port. All other masters requesting that slave port are stalled until the higher
priority master completes its transactions. Requesting masters are treated with equal priority and are granted access to a slave
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ound pased upon the 1D of the last master to be granted access. The crosshar provides the following
features:

e 3 master ports:
— e200z335 core complex Instruction port
— e200z335 core complex Load/Store port
— eDMA

*  4slave ports
— FLASH
— calibration bus
— SRAM

— Peripheral bridge A/B (eTPU2, eMIOS, SIU, DSPI, eSClI, FlexCAN, eQADC, BAM, decimation filter, PIT, STM
and SWT)

e 32-bit internal address, 64-bit internal data paths

1.3.3 eDMA

The enhanced direct memory access (eDMA) controller is a second-generation module capable of performing complex data
movements via 32 programmable channels, with minimal intervention from the host processor. The hardware micro architecture
includes a DMA engine which performs source and destination address calculations, and the actual data movement operations,
along with an SRAM-based memory containing the transfer control descriptors (TCD) for the channels. This implementation
is utilized to minimize the overall block size. The eDMA module provides the following features:

»  All data movement via dual-address transfers: read from source, write to destination
» Programmable source and destination addresses, transfer size, plus support for enhanced addressing modes
« Transfer control descriptor organized to support two-deep, nested transfer operations
* Aninner data transfer loop defined by a “minor” byte transfer count
» Anouter 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
e Channel completion reported via optional interrupt requests
» linterrupt per channel, optionally asserted at completion of major iteration count
»  Error termination interrupts are optionally enabled
e Support for scatter/gather DMA processing
»  Channel transfers can be suspended by a higher priority channel

1.3.4 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 191 peripheral interrupt request
sources, plus 165 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.
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:!- rce, coherent accesses to that resource need to be supported. The INTC supports the priority

celllng protocol for coherent accesses. By providing a modifiable priority mask, the priority can be raised temporarily so that
all tasks which share the resource can not preempt each other.

Multiple processors can assert interrupt requests to each other through software setable interrupt requests. These same software
setable interrupt requests also can be used to break the work involved in servicing an interrupt request into a high priority portion
and a low priority portion. The high priority portion is initiated by a peripheral interrupt request, but then the ISR asserts a
software setable interrupt request to finish the servicing in a lower priority ISR. Therefore these software setable interrupt
requests can be used instead of the peripheral ISR scheduling a task through the RTOS.
The INTC provides the following features:

e 356 peripheral interrupt request sources

» 8 software setable interrupt request sources

e 9-bit vector addresses

« Unique vector for each interrupt request source

»  Hardware connection to processor or read from register

e Each interrupt source can be programmed to one of 16 priorities

»  Preemptive prioritized interrupt requests to processor

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

e 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

This device also includes a non-maskable interrupt (NMI) pin that bypasses the INTC and multiplexing logic.

135 FMPLL

The FMPLL allows the user to generate high speed system clocks from a 4 MHz to 20 MHz 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. The PLL has the following major features:

* Input clock frequency from 4 MHz to 20 MHz

»  \ltage controlled oscillator (VCO) range from 256 MHz to 512 MHz, resulting in system clock frequencies from
16 MHz to 80 MHz with granularity of 4 MHz or better

»  Reduced frequency divider (RFD) for reduced frequency operation without forcing the PLL to relock
* 3 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 up to 100 kHz modulation frequency

— Programmable modulation depth (0% to 2% modulation depth)

— Programmable modulation frequency dependent on reference frequency

» Lock detect circuitry reports when the PLL has achieved frequency lock and continuously monitors lock status to
report loss of lock conditions

*  Clock Quality Module
— detects the quality of the crystal clock and cause interrupt request or system reset if error is detected
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O O"™P ity of the PLL output clock. If an error is detected, causes a system reset or switches the system
clock to the crystal clock and causes an interrupt request

e Programmable interrupt request or system reset on loss of lock

1.3.6 Calibration EBI

The Calibration EBI controls data transfer across the crossbar switch to/from memories or peripherals 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 three regions via chip selects (two chip selects are multiplexed with two address bits), along with programmed
region-specific attributes. The calibration EBI supports the following features:

e 22-bit address bus (two most significant signals multiplexed with two chip selects)

»  16-bit data bus

e Multiplexed mode with addresses and data signals present on the data lines

NOTE

The calibration EBI must be configured in multiplexed mode when the extended Nexus
trace is used on the VertiCal Calibration System. This is because Nexus signals and address
lines of the calibration bus share the same balls in the calibration package.
»  Memory controller with support for various memory types:
— Asynchronous/legacy flash and SRAM
— Most standard memories used with the MPC5xx or MPC55xx family
*  Bus monitor
— User selectable
— Programmable time-out period (with 8 external bus clock resolution)
»  Configurable wait states (via chip selects)
« 3 chip-select (Cal_CS[0], Cal_CS[2:3]) signals (Multiplexed with 2 most significant address signals)
o 2 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
e Optional automatic CLKOUT gating to save power and reduce EMI
»  Compatible with MPC5xx external bus (with some limitations)
»  Selectable drive strengths; 10 pF, 20 pF, 30 pF, 50 pF

1.3.7 SIU

The MPC5634M SIU controls MCU reset configuration, pad configuration, external interrupt, general purpose 1/0 (GPIO),
internal peripheral multiplexing, and the system reset operation. The reset configuration block contains the external pin boot
configuration logic. The pad configuration block controls the static electrical characteristics of 1/O pins. The GPI1O block
provides uniform and discrete input/output control of the 1/0 pins of the MCU. The reset controller performs reset monitoring
of internal and external reset sources, and drives the RSTOUT pin. Communication between the SIU and the e200z335 CPU
core is via the crossbar switch. The SIU provides the following features:

e System configuration

— MCU reset configuration via external pins

— Pad configuration control for each pad
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00 MP 4 ntrol for virtual 1/O via DSPI serialization

e System reset monitoring and generation
— Power-on reset support
— Reset status register provides last reset source to software
— Glitch detection on reset input
— Software controlled reset assertion
e External interrupt
— 11 interrupt requests
— Rising or falling edge event detection
— Programmable digital filter for glitch rejection
— Critical Interrupt request
— Non-Maskable Interrupt request
« GPIO
— GPIO function on 80 I/O pins
— Virtual GPIO on 64 1/0 pins via DSPI serialization (requires external deserialization device)
— Dedicated input and output registers for setting each GPIO and Virtual GP10 pin
e 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

1.3.8 ECSM

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

1.3.9 Flash

Devices in the MPC5634M family provide up to 1.5 MB of programmable, non-volatile, flash memory. The non-volatile
memory (NVM) can be used for instruction and/or data storage. The flash module includes a Fetch Accelerator, that optimizes
the performance of the flash array to match the CPU architecture and provides single cycle random access to the flash @

80 MHz. The flash module interfaces the system bus to a dedicated flash memory array controller. For CPU ‘loads’, DMA
transfers and CPU instruction fetch, it supports a 64-bit data bus width at the system bus port, and a 128-bit read data interface
to flash memory. The module contains a four-entry, 128-bit prefetch buffer and a prefetch controller which prefetches sequential
lines of data from the flash array into the buffer. Prefetch buffer hits allow no-wait responses. Normal flash array accesses are
registered and are forwarded to the system bus on the following cycle, incurring three wait-states. Prefetch operations may be
automatically controlled, and are restricted to instruction fetch.

The flash memory provides the following features:

»  Supports a 64-bit data bus for instruction fetch, CPU loads and DMA access. Byte, halfword, word and doubleword
reads are supported. Only aligned word and doubleword writes are supported.

»  Fetch Accelerator
— Architected to optimize the performance of the flash with the CPU to provide single cycle random access to the
flash up to 80 MHz 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

MPC5634M Microcontroller Data Sheet, Rev. 6

16 Freescale Semiconductor


http://www.dzsc.com/ic/sell_search.html?keyword=MPC5634M

Overview

M@M&y controller is pipelined with a depth of one, 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

»  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

e Erase of selected block(s)

* Read page size of 128 bits (four words)

»  ECC with single-bit correction, double-bit detection

e Program page size of 128 bits (four words) to accelerate programming
» ECC single-bit error corrections are visible to software

*  Minimum program size is two consecutive 32-bit words, aligned on a 0-modulo-8 byte address, due to ECC
»  Embedded hardware program and erase algorithm

e Erase suspend, program suspend and erase-suspended program

»  Shadow information stored in non-volatile shadow block

* Independent program/erase of the shadow block

1.3.10 SRAM

The MPC5634M SRAM module provides a general-purpose up to 94 KB memory block. The SRAM controller includes these
features:

e Supports read/write accesses mapped to the SRAM memory from any master

» 32 KB or 24 KB block powered by separate supply for standby operation

e Byte, halfword, word and doubleword addressable

» ECC performs single-bit correction, double-bit detection on 32-bit data element

1.3.11 BAM

The BAM (Boot Assist Module) is a block of read-only memory that is programmed once by Freescale and is identical for all
MPC5634M MCUs. The BAM program is executed every time the MCU is powered-on or reset in normal mode. The BAM
supports 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)

*  Booting from external memory on calibration bus
The BAM also reads the reset configuration half word (RCHW) from internal flash memory and configures the MPC5634M
hardware accordingly. The BAM provides the following features:

»  Sets up MMU to cover all resources and mapping all physical address to logical addresses with minimum address
translation

»  Sets up the MMU to allow user boot code to execute as either Classic PowerPC Book E code (default) or as Freescale
VLE code

»  Detection of user boot code

» Automatic switch to serial boot mode if internal flash is blank or invalid

»  Supports user programmable 64-bit password protection for serial boot mode

»  Supports serial bootloading via FlexCAN bus and eSCI using Freescale protocol

»  Supports serial bootloading via FlexCAN bus and eSCI with auto baud rate sensing

e Supports serial bootloading of either Classic Power Architecture Book E code (default) or Freescale VLE code
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0[] i alibration bus interface
»  Supports censorship protection for internal flash memory
»  Provides an option to enable the core watchdog timer
»  Provides an option to disable the system watchdog timer

1.3.12 eMIOS

The eMIOS (Enhanced Modular Input Output System) module provides the functionality to generate or measuretime events.
The channels on this module provide a range of operating modes including the capability to perform dual input capture or dual
output compare as well as PWM output.
The eMIOS provides the following features:
* 16 channels (24-bit timer resolution)
e For compatibility with other family members selected channels and timebases are implemented:
— Channels 0 to 6, 8 to 15, and 23
— Timebases A, Band C
e Channels 1, 3, 5 and 6 support modes:
— General Purpose Input/Output (GP10)
— Single Action Input Capture (SAIC)
— Single Action Output Compare (SAOC)
» Channels 2, 4, 11 and 13 support all the modes above plus:
— Output Pulse Width Modulation Buffered (OPWMB)
 Channels 0, 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) (DAOC)
— Modulus Counter Buffered (MCB)
— Output Pulse Width and Frequency Modulation Buffered (OPWFMB)
»  Three 24-bit wide counter buses
— Counter bus A can be driven by channel 23 or by the eTPU2 and all channels can use it as a reference
— Counter bus B is driven by channel 0 and channels 0 to 6 can use it as a reference
— Counter bus C is driven by channel 8 and channels 8 to 15 can use it as a reference
e Shared time bases with the eTPU through the counter buses
e Synchronization among internal and external time bases

1.3.13 eTPU2

The eTPU2 is an enhanced co-processor designed for timing control. Operating in parallel with the host CPU, e TPU2 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 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 includes these distinctive features:

» 32 channels, each channel is associated with one input and one output signal

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

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

* 2 independent 24-bit time bases for channel synchronization:

First time base clocked by system clock with programmable prescale division from 2 to 512 (in steps of 2), or by
output of second time base prescaler

Second time base counter can work as a continuous angle counter, enabling angle based applications to match
angle instead of time

Both time bases can be exported to the eMIOS timer module

Both time bases visible from the host

»  Event-triggered microengine:

Fixed-length instruction execution in two-system-clock microcycle

14 KB of code memory (SCM)

3 KB of parameter (data) RAM (SPRAM)

Parallel execution of data memory, ALU, channel control and flow control sub-instructions in selected
combinations

32-bit microengine registers and 24-bit wide ALU, with 1 microcycle 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

Additional 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

* Resource sharing features support channel use of common channel registers, memory and microengine time:

Hardware scheduler works as a “task management” unit, dispatching event service routines by predefined,
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-specific registers, flags and parameter base address are
automatically loaded for the next serviced channel

SPRAM shared between host CPU and eTPUZ2, supporting communication either between channels and host or
inter-channel

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

e Test and development support features:

Nexus Class 1 debug, supporting single-step execution, arbitrary microinstruction execution, hardware
breakpoints and watchpoints on several conditions

Software breakpoints

SCM continuous signature-check built-in self test (MISC - multiple input signature calculator), runs concurrently
with eTPU2 normal operation

For MPC5634M, the eTPU2 has been further enhanced with these features:
e System enhancements

Timebases and channels are run at full system clock speed
Software watchdog with programmable timeout
Real-time performance information

e Channel enhancements

Programmable channel mode allows customization of channel function
Channels 1 and 2 can optionally drive angle clock hardware

*  Programming enhancements

Engine relative addressing mode
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— Channel flags can be tested

1.3.14 eQADC

The enhanced queued analog to digital converter (eQADC) block provides accurate and fast conversions for a wide range of
applications. The eQADC provides a parallel interface to two on-chip analog to digital converters (ADC), and a single master
to single slave serial interface to an off-chip external device. Both on-chip ADCs have access to all the analog channels.

The eQADC prioritizes and transfers commands from six command conversion command ‘queues’ to the on-chip ADCs or to
the external device. The block can also receive data from the on-chip ADCs or from an off-chip external device into the six
result queues, in parallel, independently of the command queues. The six command queues are prioritized with Queue_0 having
the highest priority and Queue_5 the lowest. Queue_0 also has the added ability to bypass all buffering and queuing and abort
a currently running conversion on either ADC and start a Queue_0 conversion. This means that Queue_0 will always have a
deterministic time from trigger to start of conversion, irrespective of what tasks the ADCs were performing when the trigger
occurred. The eQADC supports software and external hardware triggers from other blocks to initiate transfers of commands
from the queues to the on-chip ADCs or to the external device. It also monitors the fullness of command queues and result
queues, and accordingly generates DMA or interrupt requests to control data movement 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 and pull-down resistors for biasing and sensor diagnostics.

The eQADC also integrates a programmable decimation filter capable of 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 minimize the amount DSP processing bandwidth required to fully
process the digitized waveform.
The eQADC provides the following features:
»  Dual on-chip ADCs
— 2 x 12-bit ADC resolution
— Programmable resolution for increased conversion speed (12 bit, 10 bit, 8 bit)
— 12-bit conversion time - 1 us (1M sample/sec)
— 10-bit conversion time - 867 ns (1.2M sample/second)
— 8-bit conversion time = 733 ns (1.4M sample/second)
— Up to 10-bit accuracy at 500 KSample/s and 9-bit accuracy at 1 MSample/s
— Differential conversions
— Single-ended signal range from 0 to 5 V
— \Variable gain amplifiers on differential 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 formats for conversion results
e Upto 341 input channels (accessible by both ADCs)
» 23 additional internal channels for measuring control and monitoring voltages inside the device
— Including Core voltage, 1/0 voltage, LVI voltages, etc.
* Aninternal bandgap reference to allow absolute voltage measurements
* 4 pairs of differential analog input channels

1. 176-pin and 208-pin packages have 34 input channels; 144-pin package has 32; 100-pin package has 23.
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100 kQ, 5 kQ)
«  Silicon die temperature sensor
— provides temperature of silicon as an analog value
— read using an internal ADC analog channel
— may be read with either ADC
»  Decimation Filter
— Programmable decimation factor (2 to 16)
— Selectable IIR or FIR filter
— Up to 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
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 prioritization, 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 four external 8-to-1 muxes which can expand the input channels to 56 channels total

-up/pull-down resistors on each differential input for biasing and sensor diagnostic (200 k<,

1.3.15 DSPI

The deserial serial peripheral interface (DSPI) block provides a synchronous serial interface for communication between the
MPC5634M MCU and external devices. The DSPI supports pin count reduction through serialization and deserialization of
eTPU and eMIOS channels and memory-mapped registers. The channels and register content are transmitted using a SPI-like
protocol. This SPI-like protocol is completely configurable for baud rate, polarity and phase, frame length, chip select assertion,
etc. Each bit in the frame may be configured to serialize either eTPU channels, eMIOS channels or GPIO signals. The DSPI
can be configured to serialize data to an external device that implements the Microsecond Bus protocol. There are two identical
DSPI blocks on the MPC5634M MCU. The DSPI pins support 5 V logic levels or Low Voltage Differential Signalling (LVDS)
to improve high speed operation.
The DSPIs have three configurations:
»  Serial peripheral interface (SPI) configuration where the DSPI operates as an up to 16-bit SPI with support for queues
»  Enhanced deserial serial interface (DSI) configuration where DSPI serializes up to 32 bits with three possible sources
per bit
— eTPU, eMIOS, new virtual GPIO registers 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 32 bits
— Microsecond bus dual receiver mode
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e (CSI) configuration where the DSPI operates in both SPI and DSI configurations
interleaving DSI frames with SPI frames, giving priority to SPI frames

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.

The DSPI supports these SPI features:

Full-duplex, synchronous transfers
Selectable LVDS Pads working at 40 MHz for SOUT, SIN and SCK pins
Master and Slave Mode
Buffered transmit operation using the TX FIFO with parameterized depth of 1 to 16 entries
Buffered receive operation using the RX FIFO with parameterized depth of 1 to 16 entries
TX and RX FIFOs can be disabled individually for low-latency updates to SPI queues
Visibility into the TX and RX FIFOs for ease of debugging
FIFO Bypass Mode for low-latency updates to SPI queues
Programmable transfer attributes on a per-frame basis:
— Parameterized number of transfer attribute registers (from two to eight)
— Serial clock with programmable polarity and phase
— Various programmable delays:
— PCSto SCK delay
— SCK to PCS delay
— Delay between frames
— Programmable serial frame size of 4 to 16 bits, expandable with software control
— Continuously held chip select capability
6 Peripheral Chip Selects, expandable to 64 with external demultiplexer
Deglitching support for up to 32 Peripheral Chip Selects with external demultiplexer
DMA support for adding entries to TX FIFO and removing entries from RX FIFO:
— TXFIFO is not full (TFFF)
— RXFIFO is not empty (RFDF)
6 Interrupt conditions:
— End of queue reached (EOQF)
— TXFIFO is not full (TFFF)
— Transfer of current frame complete (TCF)
— Attempt to transmit with an empty Transmit FIFO (TFUF)
— RXFIFO is not empty (RFDF)
— FIFO Underrun (slave only and SPI mode, the slave is asked to transfer data when the TXFIFO is empty)
— FIFO Overrun (serial frame received while RX FIFO is full)
Modified transfer formats for communication with slower peripheral devices
Continuous Serial Communications Clock (SCK)
Power savings via support for Stop Mode

Enhanced DSI logic to implement a 32-bit Timed Serial Bus (TSB) configuration, supporting the Microsecond Bus
downstream frame format

The DSPIs also support these features unique to the DSI and CSI configurations:

2 sources of the serialized data:

— eTPU_A and eMIOS output channels
— Memory-mapped register in the DSPI
Destinations for the deserialized data:

MPC5634M Microcontroller Data Sheet, Rev. 6

22

Freescale Semiconductor


http://www.dzsc.com/ic/sell_search.html?keyword=MPC5634M

Overview

0 0 "MPGEEANEL B input channels

— SIU External Interrupt Request inputs
— Memory-mapped register in the DSPI
» Deserialized data is provided as Parallel Output signals and as bits in a memory-mapped register
»  Transfer initiation conditions:
— Continuous
— Edge sensitive hardware trigger
— Change in data
»  Pin serialization/deserialization with interleaved SPI frames for control and diagnostics
»  Continuous serial communications clock
e Support for parallel and serial chaining of up to four DSPI blocks

1.3.16 eSCl

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

e Full-duplex operation

e  Standard mark/space non-return-to-zero (NRZ) format

»  13-bit baud rate selection

»  Programmable 8-bit or 9-bit, data format

»  Programmable 12-bit or 13-bit data format for Timed Serial Bus (TSB) configuration to support the Microsecond bus
standard

e Automatic parity generation
e 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
e Programmable transmitter output parity
» 2 receiver wake up methods:
— Idle line wake-up
— Address mark wake-up
* Interrupt-driven operation with flags
*  Receiver framing error detection
e Hardware parity checking
» 1/16 bit-time noise detection
»  DMA support for both transmit and receive data
— Global error bit stored with receive data in system RAM to allow post processing of errors

1.3.17 FlexCAN

The MPC5634M MCU contains two controller area network (FlexCAN) blocks. The FlexCAN module is a communication
controller implementing the CAN protocol according to Bosch Specification version 2.0B. The CAN protocol was designed to
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: o serial data bus, meeting the specific requirements of this field: real-time processing, reliable
operatlon in the EMI envwonment of a vehicle, cost-effectiveness and required bandwidth. FlexCAN module ‘A’ contains 64
message buffers (MB); FlexCAN module ‘C’ contains 32 message buffers.
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 Mbit/s
e Content-related addressing
* 64/ 32 message buffers of zero to eight bytes data length
» Individual Rx Mask Register per message buffer
»  Each message buffer configurable as Rx or Tx, all supporting standard and extended messages
» Includes 1088 / 544 bytes of embedded memory for message buffer storage
* Includes a 256-byte and a 128-byte memories for storing individual Rx mask registers
*  Full featured Rx FIFO with storage capacity for six frames and internal pointer handling
»  Powerful Rx FIFO ID filtering, capable of matching incoming IDs against 8 extended, 16 standard or 32 partial (8 bits)
IDs, with individual masking capability
e Selectable backwards compatibility with previous FIexCAN versions
»  Programmable clock source to the CAN Protocol Interface, either system clock or oscillator clock
»  Listen only mode capability
e Programmable loop-back mode supporting self-test operation
« 3 programmable Mask Registers
»  Programmable transmit-first scheme: lowest 1D, lowest buffer number or highest priority
e Time Stamp based on 16-bit free-running timer
»  Global network time, synchronized by a specific message
e Maskable interrupts
*  Warning interrupts when the Rx and Tx Error Counters reach 96
* Independent of the transmission medium (an external transceiver is assumed)
e Multi master concept
e 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

1.3.18 System timers

The system timers provide two distinct types of system timer:
»  Periodic interrupts/triggers using the Peripheral Interrupt Timer (PIT)
e Operating system task monitors using the System Timer Module (STM)

1.3.18.1 Peripheral Interrupt Timer (PIT)

The PIT provides five independent timer channels, capable of producing periodic interrupts and periodic triggers. The PIT has
no external input or output pins and is intended to be used to provide system ‘tick’ signals to the operating system, as well as
periodic triggers for eQADC queues. Of the five channels in the PIT, four are clocked by the system clock, one is clocked by
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t 6 l'is also referred to as Real Time Interrupt (RTI) and is used to wakeup the device from low

power stop mode.
The following features are implemented in the PIT:
e 5independent timer channels
»  Each channel includes 32-bit wide down counter with automatic reload
* 4 channels clocked from system clock
e 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 an interrupt request or a trigger event (to trigger eQADC queues) when the timer
reaches zero

1.3.18.2 System Timer Module (STM)

The System Timer Module (STM) is designed to implement the software task monitor as defined by AUTOSAR (see
http://www.autosar.org). It consists of a single 32-bit counter, clocked by the system clock, and four independent timer
comparators. These comparators produce a CPU interrupt when the timer exceeds the programmed value.
The following features are implemented in the STM:

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

»  Four 32-bit compare channels

e Independent interrupt source for each channel

»  Counter can be stopped in debug mode

1.3.19 Software Watchdog Timer (SWT)

The Software Watchdog Timer (SWT) is a second watchdog module to complement the standard Power Architecture watchdog
integrated in the CPU core. The SWT is a 32-bit modulus counter, clocked by the system clock or the crystal 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:

e 32-bit modulus counter

»  Clocked by system clock or crystal clock

e Optional programmable watchdog window mode

«  Can optionally cause system reset or interrupt request on timeout

» 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

1.3.20 Debug Features

1.3.20.1 Nexus Port Controller

The NPC (Nexus Port Controller) block provides real-time development support capabilities for the MPC5634M Power
Architecture-based MCU in compliance with the IEEE-ISTO 5001-2003 standard. This development support is supplied for
MCUs without requiring external address and data pins for internal visibility. The NPC block is an integration of several
individual Nexus blocks that are selected to provide the development support interface for the MPC5634M. The NPC block
interfaces to the host processor (€200z335), eTPU, and internal buses to provide development support as per the IEEE-ISTO
5001-2003 standard. The development support provided includes program trace and run-time access to the MCUs internal
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,.r- ! -- ower Architecture and eTPU internal registers during halt. The Nexus interface also supports

a JTAG only mode usmg only the JTAG pins. MPC5634M in the production 144 LQFP supports a 3.3 V reduced (4-bit wide)
Auxiliary port. These Nexus port pins can also be used as 5 V /O signals to increase usable 1/0 count of the device. When using
this Nexus port as 10, Nexus trace is still possible using VertiCal calibration. In the VertiCal calibration package, the full 12-bit
Auxiliary port is available.

NOTE

In the VertiCal package, the full Nexus Auxiliary port shares balls with the addresses of the
calibration bus. Therefore multiplexed address/data bus mode must be used for the
calibration bus when using full width Nexus trace in VertiCal assembly.

The following features are implemented:
*  5-pin JTAG port JCOMP, TDI, TDO, TMS, and TCK)
— Always available in production package
— Supports both JTAG Boundary Scan and debug modes
— 3.3 Vinterface
— Supports Nexus class 1 features
— Supports Nexus class 3 read/write feature
e 9-pin Reduced Port interface in 144 LQFP production package
— Alternate function as 10
— 5V (in GPIO or alternate function mode), 3.3 V (in Nexus mode) interface
— 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
— 1EVTI (eventin) pin
e 17-pin Full Port interface in VertiCal calibration package
— 3.3 Vinterface
— Auxiliary Output port
— 1 MCKO (message clock out) pin

— 4 (reduced port mode) or 12 (full port mode) MDO (message data out) pins; 8 extra full port pins shared with
calibration bus

— 2 MSEO (message start/end out) pins
— 1EVTO (event out) pin

— Auxiliary input port
- 1EVTI (eventin) pin

»  Host processor (e200) development support features

— |EEE-ISTO 5001-2003 standard class 2 compliant

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

— Watchpoint trigger enable of program trace messaging

— Data Value Breakpoints (JTAG feature of the e200z335 core): allows CPU to be halted when the CPU writes a
specific value to a memory location
— 4 data value breakpoints
— CPU only
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J:g—Tll:m and ‘not equal’

— Byte, half word, word (naturally aligned)

NOTE
This feature is imprecise due to CPU pipelining.

— Subset of Power Architecture 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 (JTAG feature of the eTPU)

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

1.3.20.2 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 standard and supports the following features:

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

A 5-bit instruction register that supports the following IEEE 1149.1-2001 defined instructions:
— BYPASS, IDCODE, EXTEST, SAMPLE, SAMPLE/PRELOAD, HIGHZ, CLAMP

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

— ACCESS_AUX_TAP_NPC

— ACCESS_AUX_TAP_ONCE

— ACCESS_AUX_TAP eTPU

— ACCESS_CENSOR

3 test data registers to support JTAG Boundary Scan mode

— Bypass register

— Boundary scan register

— Device identification register

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

Censorship Inhibit Register

— 64-bit Censorship password register

— If the external tool writes a 64-bit password that matches the Serial Boot password stored in the internal flash
shadow row, Censorship is disabled until the next system reset
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14.1 Block diagram
Figure 1 shows a top-level block diagram of the MPC5634M series.

JTAG Calibration
S
JTAG Port A - Bus
X- ° > Interface
V e200z335 )
Nexus Port @ p———— |l .. _ ... ... Instructions M <ls Flash
Nexus SPE _<=§ 4—» 15MB
2= :
t N L Data M g@
N | +| 5 0
NMI eTPu SIU MMU Nexus 2 310 = EZRQE X
|Z | critical |- mg )
Ols
(1) e}
Interruet eDMA 0
R erimhera - Voltage Vtoy
Blocks & eDMA Interrupt + Regulator < <]
Controller DMA (1.2v, 3.3V,
Clocks CoMm (INTC) Egr%uests STB RAM)
IX'_E Peripheral
PLL 9 Blocks -
eDMA, FLASH, Bridge B,
crossbar, SRAM
STM SWT PIT Configuration BAM
Peripheral Bridge
t Nexus t t t t t
eMIOS| DSPIs e S CANs
Interrupt NEXUS 1 ADCI i
Request External iﬁg% IE
X Interrupt 32 Ch.t 9
Request Engine i
RAM
P& 14 KB/3 KB Analog
Pad Control
(- Decimation
| Filter
A
\/
] | Temp. Sensor |
wo X X X X
Figure 1. MPC5634M series block diagram
1.4.2 Block summary

Table 2 summarizes the functions of the blocks present on the MPC5634M series microcontrollers.
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Table 2. MPC5634M series block summary

Block

Function

€200z3 core

Executes programs and interrupt handlers.

Flash memory

Provides storage for program code, constants, and variables

RAM (random-access memory)

Provides storage for program code, constants, and variables

Calibration bus

Transfers data across the crossbar switch to/from peripherals attached to the
VertiCal connector

DMA (direct memory access)

Performs complex data movements with minimal intervention from the core

DSPI (deserial serial peripheral interface)

Provides a synchronous serial interface for communication with external
devices

eMIOS (enhanced modular input-output system)

Provides the functionality to generate or measure events

eQADC (enhanced queued analog-to-digital
converter)

Provides accurate and fast conversions for a wide range of applications

eSCI (serial communication interface)

Allows asynchronous serial communications with peripheral devices and
other microcontroller units

eTPU (enhanced time processor unit)

Processes real-time input events, performs output waveform generation, and
accesses shared data without host intervention

FlexCAN (controller area network)

Supports the standard CAN communications protocol

FMPLL (frequency-modulated phase-locked
loop)

Generates high-speed system clocks and supports the programmable
frequency modulation of these clocks

INTC (interrupt controller)

Provides priority-based preemptive scheduling of interrupt requests

JTAG controller

Provides the means to test chip functionality and connectivity while remaining
transparent to system logic when not in test mode

NPC (Nexus Port Controller)

Provides real-time development support capabilities in compliance with the
IEEE-ISTO 5001-2003 standard

PIT (peripheral interrupt timer)

Produces periodic interrupts and triggers

Temperature sensor

Provides the temperature of the device as an analog value

SWT (Software Watchdog Timer)

Provides protection from runaway code

STM (System Timer Module)

Timer providing a set of output compare events to support AutoSAR and
operating system tasks
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0 "MPC5H634M"L1 [ [] . .
2 e and signal description

This section contains the pinouts for all production packages for the MPC5634M family of devices. Please note the following:

»  Pinslabeled “NC” are to be left unconnected. Any connection to an external circuit or voltage may cause unpredictable
device behavior or damage.

¢ Pins labeled “NIC” have no internal connection.

2.1 144 LQFP pinout (all 144-pin devices)
Figure 2 shows the pinout for the 144-pin LQFP.
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Figure 2. 144-pin LQFP pinout (top view; all 144-pin devices)
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Figure 3 shows the 176-pin LQFP pinout for the MPC5634M (1536 KB flash memory).
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Note: Pins marked “NIC” have no internal connection.

Figure 3. 176-pin LQFP pinout (MPC5634M; top view)
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nout (MPC5633M)

Pinout and signal description

Figure 4 shows the pinout for the 176-pin LQFP for the MPC5633M (1024 KB flash memory).
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eTPU_A[17] / GPIO[131]
eTPU_A[16] / GPIO[130]

(see signal details, pin 40)
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(see signal details, pin 42)
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1. Pins marked “NIC” have no internal connection.

2. Pins marked “NC” are not functional pins but may be connected to internal circuitry. Connections to external
circuits or other pins on this device can result in unpredictable system behavior or damage.

Figure 4. 176-pin LQFP pinout (MPC5633M; top view)

MPC5634M Microcontroller Data Sheet, Rev. 6

Freescale Semiconductor

33


http://www.dzsc.com/ic/sell_search.html?keyword=MPC5634M

Pinout and signal description

(ma1n doy [NPE9SDdIN) dewlreq YO gdVIN uld-8oz °S ainbig

‘[auueyd Ajuo ndino Nd1a
*UOISIA®I 21Mny e Ul (UoIIdBUUOD ou) DN, 0} pabueyd ag Aew |feq sIyL
*UOIIBUUOD [eulSIUl OU 9ARY DIN, PaXJew suld

€
4
T

(N7£95DdIN) dewreq YOgdVIN 802

SSA aan 1LNOX10 S3Aan 1OIN mmH<|Dn_._.m mv<|3n_._.m GTSOINT ETSOINT mmm<|3n_._.w 6T20IdOD TSOIN3 0SOIN3 1OIN aan SSA 1
_xd _
11daan SSA aan 1OIN YV NVO €ZSOINT eleV NdLd | ¥ISOINZT TISOINT 6SOINT 1OIN ¥SOIN3 9020Id9 aan SSA OIN o
_xL _ _ _
IVLX 1OIN SSA aan Y NVO eICV Ndld | ¢V NdLd | 62V Ndld 8SOIN3 1OIN /3Aaan ,0201d9 aan SSA vndl3 €vNndl3 d
VLX3 1OIN TLODHA SSA €EDUAN mmdqun_._.m ZTSOINT 29/TH3AAA | O0TSOINZ ZSOINT EEDUAN aan SSA ovNndl3 vNnd1l3 8vNdl3 N
T1dSSA 19401009 434977d X4 9 108 SvNndl3 vndli3 6vNd1l3 oTvNndLl3 W
_xd _

13534 940dMM O NVO X1 9 10S ovNndl3 9vNdl3a TTvNndL13 2TvndL3 1
_ _XxL

934AdA 1N0O1SyH Xd V 10S O NVO SSA SSA SSA SSA TH3IAAA vNdl13 STvNndLl3 9TvNdL13 A
_ 43S o §50d

g 1dsa 860Id9 X1 V I0S d 1dsda SSA SSA SSA SSA €TvndL3 rivNndl3 6TvNdLl3 ocvndLl3 C
_1sod _2sod _¥S0d
g 1dsa g Idsa 4 1dsda 6601d9 SSA SSA SSA SSA 8TvNndLl3 LTvNd13 zevndlLa €ecvndL3 H
_0sod _ NIs _€sod _1nos
g 1dsa g Idsa 4 1dsd d 1dsd SSA SSA SSA SSA TevndLl3 sevndLl3 levndl3 evndLl3 9
dINODC OMOW™ 1TV odal 9H3IAAA 9ENV 9zcvndLl3 6cvndLl3 8cvndLl3 E]
TO3SW _

1v ILAS 1TV 1aL /3Aaan aan LENV TevNndL3 oevnd.L3a 3
_H OIN OlAT 1TV SWL SSA LZH3IAAA GENV TENV 0ENV VINV 9NV ZNV 8TINV SSA aan B6ENV €EDUA a
O] 003SW o4

MOL 1v SSA STNV 1dS-VINV EENV CENVY €NV LNV ENV 9TNV VENV LINV SSA aan ADLSA o]
= TOdW €0anW
M aan SSA 1v 1v OdS-€TNV Ovaan 8NV GZNV CINV JdAg43d YNV ONV TNV 8ENV SSA aan <]
(94 00dW 20an
% SSA EEDUAN 1v 1v SAs -ZINV OVSSA LNV TIA HAA SNV TNV TVSSA Tvaan TINV BNV SSA v
W 9T ST VT €T 4 1T ot 6 8 L 9 S 14 € Z T
O "3A0QE WOJ) PaMaIA se (Alowaw ysely 9> 9€ST) INFEISOIA 8y Jos dewleq YOgdVIN uld-8oz ayi smoys G ainbi4
O

v'e

MPC5634M Microcontroller Data Sheet, Rev. 6

Freescale Semiconductor

34


http://www.dzsc.com/ic/sell_search.html?keyword=MPC5634M

Pinout and signal description

(ma1n doy JNEEISDIN) dewieq YO adVIN uld-8og 9 ainbi4

‘[auueyd Ajuo indino Nd1a

4
“uoISIARI 21nin} e I (UoRvBUUD ou) LN, 0} pabueyd aq Aew Jreq syl ¢
"abewep 10 Joineyaq walsAs a|geloipadun Ul JNsal ued S3IASP SIYl U0 suld JBYI0 0 SHNJIID [EUISIXS 0} SUOIIBULOD ‘AN [eUIs)ul O} P3JOBUUOD 8 ABw DN, paxlew suld
"UOROBULIOD [euIdlUl OU dARY DIN, PaXew suld |
SSA aan 1NOXT10 S3AdA 1OIN ¢€TVNdld evNd1lse ZON ZON ¢Sevndla 6T2¢0IdO 2ON 0SOINZT 1OIN dan SSA 1
_xd
1daan SSA adan ZON Y NVO €¢SOINT elevNndla YT1SOINT TISOINT 6SOINT 1OIN 7SOINT ZON daa SSA OIN o
_ Xt
VLX 1OIN SSA aan vV NVO ¢levndls eCVNdLd ¢6ecvndla 8SOINT 1OIN £3AdA 2ON dan SSA cvndl3a gvndl3a d
VX3 1OIN 1LODUA SSA €EDUA y6TVNd1d CISOINT | ¢9/THIAAA | OTSOINZT Z¢SOINT E€EDUA dan SSA ovndl3a rvnd.l3a 8vNdl3a N
TIdSSA 194010049 d434977d Xy 9 10S svndl3a vndl3a 6vnd.l3a otvndia (W
_Xxd -
13S34 O40d¥M O NVO XL g 10s ovnd.l3a ovNndl3a TivNndl3 cvndla | 1
_ _xt
O34AaAn 1NOLsy Xd V 10S O NvO SSA SSA SSA SSA TH3IAAA Lvndl3a STvNdl3 9IvNndla | M
_M3s _ §50d
g 1dsa 2ON XL V 10S 4 1dsda SSA SSA SSA SSA €1vnd.l3a vivndl3 6TvNd.Ll3 ocvndl3a c
_1S0d _2zsod _¥S0d
g 1dsa g 1dsa d 1dsa ZON SSA SSA SSA SSA 8TvNdl3a L1vNd1l3a cevndla gevndla [ H
_0sod _Nis _€Sod _lnos
g 1dsa g 1dsa g 1dsa 4 1dsa SSA SSA SSA SSA Tevndla Sevndl3a Levndl3 vevndla | ©
dNODr OMOW™ 11V odlL 9H3AAA ZON 9¢vndl3a 6cvndl3a 8cvndla | 4
TO3S A3
1V 1V 1aL /3AdA aan ZON Tevndl3 oevndla | 3
O OIN OLAT 1TV SIL SSA LH3AAdA SENV TENV 0ENVY VNV INV NV 8INV SSA aan BENY €EDUA a
= 003SW 304
oL 1V SSA SINV 1dS-vINVY EENV CENV E€INV LNV ENV 9TNV VENY LINV SSA dan AGLSA o}
= TOaw €0an
M aan SSA 1V 1v Ods-€INV 0Ovada 82NV SZNV CCNV OdAg43d VNV ONV TeNV 8ENY SSA aan a
] 00aw Z0an
n_rm SSA €EDUA 1V 1v SAS-ZINVY OVSSA LZNV TdA HAA SNV TNV TVSSA Tvaan TINV 6NV SSA v
W 91 ST 1 €T T T 0T 6 8 L 9 S 14 € 4 T
O "3A0QR WOJj PaMaIA se (Alowaw ysely g3 720T) INEEISOIA 8y Joj dewleq YOgdVIN uld-goz ayi smoys 9 ainbi4
O

(Aluo NEE9SDdIN) deweq YvO9dVIN 802 S'C

MPC5634M Microcontroller Data Sheet, Rev. 6

35

Freescale Semiconductor


http://www.dzsc.com/ic/sell_search.html?keyword=MPC5634M

Pinout and signal description

0 O "MPC5634M" "] O U

oruonelqied
on | 0o _OId9 [eTe]oldo
o) 0T Indino ereq g 1dsA LNOS g 1dSsa
dn MO|S | 1T 1dnuialu| a|qeyseN-UoN INN
GT1 98 1L an/- [ O40dMM | e9HIAAA | | 10 | [eTeldod induj “Byuo |Ind >eam 940dMM
o/l | 000 Oldo [c1Z]lo1do
_ 00T induj 18661 DAvOe [elodLa
umoq / MO|S I 010 1sanbay 1dnualu| reusalxy [€loul
ST S8 0L umoQ /- |T940100d| ®9HIAAAA | | 110 | [eT2ldod induj “Byuo 1009 19401004
O/l | 000 Old9 [s0z]OoIdD
[ 00T induj Jab61L OAvDe [ClodLa
dn MO|S I 0TO 1sanbay 1dnualu| reusaixg i4[eX<]
I €8 89 an/- /43471d | ®9H3AAA | | 110 | [802]dDd uono3Ids apoN T1dN4 43477d
ybiH Mo MOIS
ST 20T | S8 /LNO1SY /LNOLSY | ®9HIAAA | O — | logzldod INdinQ 1988y [eulsIxg 1NO1Ssy
dn Mo|S
911 16 08 /13534 dn/1 BOHIAAA | | — — Induj 1958y [euiIx3 1353y
uoneunbiyuo) / 19say
MoIS
gSd v | — | dn/lzozloldo|  dn/- /H3aan | on | — |I[z02l40d Oldo glLozloldo
Mo|S
g 9T | — | dn/[oozloldo|  dn/- LH3aan | on | — | [90zldod Old9 gloozloldo
MO|S
g€TH | jevT | — dn/lé6loldo| dn/- /H3aan | on | — [66]40d Oldo [66]01dD
MoIS
ey ST | — dn/[g6loldo|  dn/- /H3aan | on | — [86]40d Old9 [86l0IdD
OldD paresipag
VO d401| d401 (40d)
1988y pleI4 | ¢
9 €
8dVINBOZ| OLT | VT | o9\ e | oO¥BIS | odALped |adAL| €0 7 | eisibay Luonouny aweN
LonoUN 1959y Iyo0eN0A | O | D | "Byuod
"ON uld fuot ped

saluadold eubis INXE9SDdIN "€ d1qeL

Arewuwns eubis

9¢

MPC5634M Microcontroller Data Sheet, Rev. 6

Freescale Semiconductor

36


http://www.dzsc.com/ic/sell_search.html?keyword=MPC5634M

Pinout and signal description

0 O "MPC5634M" "] O U

1sed
pajqeus ¢r23Aan i
GTd vT — | JOMOW 1TV | MOT/O | ,¢T3AAA | O — | [yveldod INO 20| BS\ snxaN OMOW™ 1V
Ised
ybiH ¢123Aan B
STd 02T | — | /OLAT 1TV | MOT/O | ,¢TIAAA| O — | [vreldod INO UBAT SNXeN OLAT 11V
1sed
g7dddav vOo ¢123Aan [ Ul JUSAZ SnxaN AT 1V
T3 9TT — [ ILAT 1V e 21¢TAAAA | O — | [s¥eldod sng ssalppy uonelqied ozlogldaavy vo
MO 1Sk
lgrdaav vo ¢r23AAA | O INO puzpeIS BSIN snxeN plTloasw v
913 LTT | — |/gO3SW L1V| gfMOT/0O | z¢T3AAA | O — | [s¥eldod sng ssaippy uoneliqied ozl62ldaav vo
MO 1Se4
lerdAav VO erZ3AAN | O INO puaels BN sNxeN rloloasw 1v
STO 8TT — |/gOISW 1TV| ofMOT/0O | ,1¢T3AAA | O — | [s¥eldod sng ssalppy uoielqied ozl8cldaavy vo
Mo/
srdaayv vo 1se o INO ereq BSN snxaN [TT:vloanw 1V
— — — /OAW 11V MOT/O | ;4¢T3AAA | O — | [s¥eldod sng ssalppy uonelqied [2z:0Zldaav 1vO
Mo / 1sed
17daav o erZ3AAN | O IO ereq Bs snxsN pleloaw 1v
€14 0z — /OAW 1TV | ,MOT/O | ,¢T3AAA | O — | [s¥eldod sng ssalppy uoielqied ozl6Tl¥aavy vo
Mo/ Ised
17daav vo ¢123AAA | O INO ereq B snxaN pleloaw v
€TV 6T — /OAW 1TV | ,yMOT/O | 4¢T3AAA | O — | [s¥eldod sng ssalppy uonelqied ozI8Tldaav 1vo
Mo / 1sed
17daav o erZ3AAN | O IO ereq Bs snxsN pltloaw 1v
v14 8T — /OAW 1TV | ,yMOT/O | ,¢T3AAA | O — | [s¥eldod sng ssalppy uoielqied ozl Tldaavy 1vo
MO 1Sk
/ppdaday v ¢123AAA | O INO ereq B snxaN prloloaw v
IV LT — / Odn yMOT/ O | ,2T3AAA | O — | [s¥eldod sng ssalppy uonelqied ozl9Tldaav 1vo
MO 1Se4
— — — | /¥aav wvo | mo1/0 ZT3adan o) — | loveldod sng ssalppy uonelqied [sT:zTlHaavy 1vo
) d401| d401 (40d)
1959y piei4 | ¢
9 €
8dYWB0Z| 9LT | ¥V | v ameg | OIS | 2dALPEd | adAL| €T T ieisibay Juonoung aweN
| uonouny 19s9d | /y908N0A | O/ | | BuuoD
"ON uld _ ped

(panunuog) sanadoud eubis NXE9GDAIN '€ 3lgel

MPC5634M Microcontroller Data Sheet, Rev. 6

37

Freescale Semiconductor


http://www.dzsc.com/ic/sell_search.html?keyword=MPC5634M

Pinout and signal description

0 O "MPC5634M" "] O U

A-BINA o/l 00 Oold9 [6T2lOIdD
9l 2zt | 66 /- /- /H3AAA | O | zVIN | [6TClYOd INO X90[0 BSIN shxeN 0zOMOIN
on | 0o Old9 [2ze]oldD
AN 0 ot Yo v Ndle [Plv NndLe
0TL 62T | 90T dn /1 dn /1 LH3AAA | O | (ZT0 | [z2zldod INO AT SNXaN oz OLA3
on | 00 OIdo [tec]oido
A-BINA 0 0T ‘Yo v Ndle [clv ndla
0Td 92T | €01 /- -/ /H3aaA _ 10 | [t€2l40d Ul JUSA SNxaN 0zlLAS
6rSNX3AN
ybiH 1se4 a|qeus aukg
— — — /3AM VO ubiH /0 ZT3aan o] — | [eveldod a|qeu3 allIM uoneigiied [T:0]l39 am vO
B Ised o) algeus yore ssalppy o
— — — |UBIH/SL 1vD| UbBH/O Z1aaan | o [eveldod 1e)s Jgjsuell uonelqied 3V SL VO
UbIH/ 1seH o
— — — |dm ad 1vo| uYbBH/O ZTIaan | o — | [eveldod dIM/peY uoneIgIeD dM ad 1vo
ybiH 1se4
— — — /30 1vD ubiH /0 ZT3aan o] — | [eveldod 8|qeus indino uoneiqied 30 1vD
Ised
— — — dn/- dny/- ZT3aan | o/l [Treldod sng ejeq uone.qijed [ST:0Tlviva 1vO
Ised
— — — dn/- dny/- Z13aan | o/l [Treldod sng ejeq uone.qied [6:0lvLva 1vO
B Ised o | ot sng sseippy uoneiqired [tTlyaav vo
— — — |uBIH/SD vD| UBH/O Z13aan 0 1T | [6g€ldod s10919S diyD uoneiqied [elsO Iv0
B Ised o} 0T sng ssalppy uoneiqied [oTldaav o
— — — |UBIH/SD 1vD| UBH/O ZT3Aaan 0 1T | [8egldod s1919s diyd uonelqied [clso v
Ised
— — — |uBIH/SO vD| UBH/O ZT3aan o) — | [oggldod s19[9s diyd uoneiqied [0]lsO VD
umoq 1Se4 SOBEIEN
— — — | /940SNX3AN | umod/ | ZT3aaan — — snq uojelqiied/SnxaN 942SNX3N
VO d401| d401 (40d)
190y pRId | ¢
9 €
8dYWB0Z| 9LT | ¥V | v ameg | OIS | 2dALPEd | adAL| €T T ieisibay Juonoung aweN
ONOUNT 1959y 1 ,20el0A | Ofi 49d Biuod
"ON uld fuot ped

(panunuog) sanadoud eubis NXE9GDAIN '€ 3lgel

MPC5634M Microcontroller Data Sheet, Rev. 6

Freescale Semiconductor

38


http://www.dzsc.com/ic/sell_search.html?keyword=MPC5634M

Pinout and signal description

0 O "MPC5634M" "] O U

umoq umod NA-NINA
914 T2T | 86 / dNODC /dNODC | ZH3IAAA — — a|geus J9||0U0D dVL OVIL dWoor
A-NINN
v1a TET | 80T dn/SWL dn/SWL | ZH3IAAA I — — indu| 108|9S PO 1S8L DVLCL SIL
oll 00 oldo [gzzloldo
A-DINA 0 0T "Ud SOIN® [9lsoIne
vT4 €2T | 00T -/- -/- /H3IAAAn O | ¢T0 | [8zzlyod INdINO ereq 1sel OVIL 22001
oll 00 Ooldo [cezloldD
A-DINA o 0T "UD SOIN® [slsoine
¥13 0ST | 0T -/- -/- /H3IAan _ 10 | [zeeldod induj eleq1sal OVLC 2z1aL
A-NINN
910 82T | SOT | umoQ/MDL |umod/MOLl| ZH3AAA _ — — Indu| %20|D 1s8L OVLL MOL
1S31/9vLr
on | 00 Old9 [szeloldo
A-DINA 0 0T YO Vv Ndle [62lv Ndle
6d 2T | 10T -/- -/- /H3Aan 0 1270 | [szeldod NO pu3antels Bsy snxaN ozlTIo3sS
on | 00 OId9 [vzeloldo
A-DINA 0 0T ‘Yo v Ndle [22lv NndLe
0Ty vET | 60T -/ -/ LH3AAA | O | (ZT0 | [veeldod IO pu3Asels BSN snxeN 0z[0]O3S
on | 0o OldD [ezzloido
A-DINA 0 0T YO Vv Ndle [s2lv ndle
11 6ET | YTT -/- -/- /H3IAAA O | ;10 | [ezzlyod INO ereq B snxeN ozl€loan
on | 00 OId9 [zzeloldo
A-DINA 0 0T ‘Yo v Ndle [Telv ndie
TTd LET | 2TT -/ -/ LH3AAA | O | (;T0 | [eeeldod INO eleq Bs snxaN ozlcloan
on | 00 Old9 [Tzeloldo
A-DINA 0 0T YO Vv Ndle [6TIV Ndle
TTN 9cT | TTT -/- -/- /H3IAAA O | 1z10 | [t2zlyod INO ereq B snxeN ozltloan
on | 0o OId9 [ozz]oldo
A-DINA 0 0T ‘Yo v Ndle [eTlV NdLe
TTL GET | OTT -/ -/ /H3aan | O 10 | [ozelyod INO eleq Bs snxaN ozloloaw
) d401| d401 (40d)
1959y piei4 | ¢
9 €
8dYWB0Z| 9LT | ¥V | v ameg | OIS | 2dALPEd | adAL| €T T ieisibay Juonoung aweN
ONOUNT 19s9d | /y908N0A | O/ | | BuuoD
"ON uld fuol ped

(panunuog) sanadoud eubis NXE9GDAIN '€ 3lgel

MPC5634M Microcontroller Data Sheet, Rev. 6

39

Freescale Semiconductor


http://www.dzsc.com/ic/sell_search.html?keyword=MPC5634M

Pinout and signal description

0 O "MPC5634M" "] O U

on | 0o _OId9 [eoTlOIdO
wnipajn o) 0T 139es diyd yduad O Idsa [zlsod O I1dsa
GTO 11 S6 dny/- dny/- goH3AAA [ 10 | [eoTl™Od induj ereq g 1dsd NIS g 1dsa
on | 00 _OIdo [zoTlOIdD
wnpsn- | O | 0T 13|9s diyo ydiad O 1dsa [Tlsod O Idsa
otTl 90T 68 dny/- dny/- qoH3IAan | or 10 | [coTldod %0010 g IdSd MOS 9 1dsa
Idsa
MoIS on | 00 0Ido [z6loidD
ETIN ¥8 69 dny/- dny/- e9H3IAAA _ 10 [z6]4D0d 8AI909Y g 10S9 Xd g 10S
Mo|S on | 00 0Id9 [t6l0I1dO
€T /8 Z. dny/- dny/- B9HIAAA | Ol T0 [T6ld0d nwsuell g 10S9 X1 9 10S
o/l 00 Old9 [o6]O1dD
Mmois o | or 4D SOIN® [sTlsoine
4% 66 Z8 dny/- dny/- e9H3IAAA _ 10 [06]40d BAI99Y V' 10S9 Xd Vv 10S
ol 00 oldo [68]OIdD
MmoIS o | ot ‘U2 soiwe [eTlsoine
yIC 00T | €8 dn/- dn/- e9H3IAAA | O 10 [68]40d ywsuell v 0S8 XLV 10S
0S8
MOIS on | 00 OIdo [88l0IdD
P11 86 18 dny/- dny/- B9HIAAA _ 10 [88]40d BAI809YH O NVD X4 O NV2
wnipsn- | O/l | 00 OId9 [28l0IdD
Y T0T | +8 dn/- dny- BOHIAAA | O T0 [28]140d uwsuell O NV XL O NVYO
on | 00 0Ido [¥8loIdD
MOIS _ 0T 9NB09Y V' 10S? Xd VvV 10s
ztd Z8 19 dny/- dny/- e9H3IAAA _ 10 [¥8l40d BNI828Y V' NVO X4 V NVD
o/l 00 Jelh) [esloldo
MOIS 0 0T nwisuell v 10S9 XLV 10S
Z1d 18 99 yzdn /- dny/- BOH3IAAA | O T0 [egld0d nwisuell v NvD XLV NVD
NV
) d401| d401 (40d)
1959y piei4 | ¢
9 €
8dYWB0Z| 9LT | ¥V | v ameg | OIS | 2dALPEd | adAL| €T T ieisibay Juonoung aweN
| uonouny 1959y I y,o0elon | Ol 49d fuod
"ON uld _ ped

(panunuog) sanadoud eubis NXE9GDAIN '€ 3lgel

MPC5634M Microcontroller Data Sheet, Rev. 6

Freescale Semiconductor

40


http://www.dzsc.com/ic/sell_search.html?keyword=MPC5634M

Pinout and signal description

0 O "MPC5634M" "] O U

[ induj "H1@ reurwial sAmsod +ZNvd
9g 89T | 6€T - | [¥INVY -/ vaan [ — — indu| Bojeuy papu3 8jbuis [FINV
_ Induj Y@ reuiwial anpebaN -TNvd
Xo) 69T | OPT -/ [€INV -/ vaan [ — — ndu| Bojeuy papu3 ajbuis [eINV
_ Induj "JIqQ [eulwISL SANISOd +INVAd
od 0.T | T¥T -/ [2INVY -/ vaan _ — — indu| Bojeuy paspuz s|buis [2INV
I induj i@ reutwial sanebsN -ONVa
9V TLT | 2vT -/ [TINV -/ vaaa I — — indu| Bojeuy papuz 8|buis [TINV
| ndu| "JIQ [euiwld] aAnNSod +ONVvd
Gg 2T | €vT - / [0OINVY -/1 vaan I — — indu| Bojeuy papu3 8|buis [oINVY
2avoe

on | 00 _OId9 [oTTlOIdD
wnpsn | O | 0T 13|es diyd ydiuad O 1dsa [0lsod O Idsa
eIl 0T | /8 dn/- dny/- qoHIAaAA | O 10 | [0TTI™Od| 109]8S diyD ydued g7 1dSa [slsod g 1dsa
on | 0o _OldD [60T]OIdD
wnipsiy o/l 0T %010 O 1dsa 3OS O 1dsa
YTH SOT 88 dny/- dn/- goHIAAA | O 10 | [60T]40d| 19819S diyD ydusd g 1dSa [¥lsOod 9 1dsa
on | 00 _OId9 [8oTlOIdO
wnIpaj _ 0T indu| ered O 1dsd NIS O Idsa
%) YIT | 216 dn/- dny/- qoHIAaAA | O 10 | [80TIdDd| 108l8S diyD yduad 97 1dSA [elsod g 1dsa
on | 0o _Old9 [z0T]OIdD
wnipain o) ot Indino ered o 1dsd 1Nos o Idsa
STH 10T 06 dny/- dny/- goH3IAAA | © 10 | [20T]4Od| 19818s diyd ydusd g7 1dSA [2lsod g 1dsa
wnipsN- | O/l | 00 _OId9 [90T]OIdO
9TH 60T Z6 dny/- dny/- goHIAAA | O 10 | [90T]dOd| 19818S diyd ydusd 9 1dsA [Tlsod g 1dsa
wnipsin ol 00 0Id9 [soTloldD
919 TTT 6 dny/- dny/- g9HIAAA | © 10 | [G0TI4Od| 108l8s diyd ydued 97 1dSA [0lsod g 1dsa
on | 00 _OId9 [v0TlOIdO
wnpsy- | O | 0T 13|95 diyd ydiiad O 1dsa [slsod O Idsa
€19 €TT 96 dny/- dny/- goH3IAAA | O 10 | [yoTldod Indino ereq g 1dsA 1NOS 9 1dsa

) d401| d401 (40d)

1959y piei4 | ¢
9 €
8dYWB0Z| 9LT | ¥V | v ameg | OIS | 2dALPEd | adAL| €T T ieisibay Juonoung aweN
ONOUNT 19s9d | /y908N0A | O/ | | BuuoD
"ON uld fuol ped

(panunuog) sanadoud eubis NXE9GDAIN '€ 3lgel

MPC5634M Microcontroller Data Sheet, Rev. 6

41

Freescale Semiconductor


http://www.dzsc.com/ic/sell_search.html?keyword=MPC5634M

Pinout and signal description

0 O "MPC5634M" "] O U

140) Z 14 - [XINV -/ vaan _ — — Induj Bojeuy pspu3 s|buis [2TINV
90 € € -/ XINV -/1 vaan _ — — Indu| Bojeuy papu3 8|buls [9TINVY
0 10 Yo v Nd.L3 [62lV NdL3
0 ot %0010 Buiuuny sa14 Davds MO4
€10 SyT | 9TT -/ [STINV -/ /H3aan [ TT | [8T2]40d| nduj Boreuy paspu3 ajbuis [STINV
_ 00 ul ered [enss Oavoe _1as
0 10 Yov Nd.i3 [22lV Nd13
0 0T SsaIppy XN [clvia
r4%e) opT | LTT -/ [PTINVY -/ /H3aan _ TT | [212]4D0d| ndu) Boreuy pspu3 ajbuis [PTINV
0 00 INO el [elss Oavoe _oas
0 10 Yo v Nd.L3 [T2lv Ndl3
0 0T ssalppy XN\ [Tlvin
z1d L¥T | 8TT -/ [ETINV -/ /H3aan _ TT | [9T2]40d| nduj Boreuy pspu3 ajbuis [eTINY
0 00 aqons ereq [euss 0avo? _ sas
0 10 Uov NdLl3 [6TIV NdL3
0 0T SsaIppy XN [olwvin
2TV 8T | 6TT -/ [2TINVY -/ /H3aan _ 1T | [GT2ld0d| nduj Boreuy papu3 a|buis [2TINVY
induj
_ Boreuy paxa|dniniyl reulsixg ZNV
eV v 4 -/ [TTINV -/1 vaan [ — — indu| Bojeuy papu3 ajbuis [TTINVY
ANV-[OTINV-[6EINY 88S [oTINY
induy

_ Boreuy paxa|dniniy reulsixg XNV
v S S - 1 [6INV -/ vaan _ — — indu| Bojeuy papu3 8jbuis [6INV
MNV-[8INV-[8EINV 838S [8INV
[ Induj Y@ reuiwial anpebaN -ENvd
8D G9T | 9€T -/ [ZINV -/ vaaa _ — — ndu| Bojeuy papu3 ajbuis [2ZINV
I nduj| "JIa reulwial aAnNIsod +ENVYA
.d 99T | /€T -/ [9INV -/ vaan _ — — indu| Bojeuy papu3 ajbuis [9INV
[ induj i@ reuiwisL aaebaN -ZNvad
JAY 19T | 8€T - 1 [SINV -/1 vaan _ — — indu| Bojeuy papu3 8jbuis [SINV

) d401| d401 (40d)

1959y piei4 | ¢
9 €
8dYWB0Z| 9LT | ¥V | v ameg | OIS | 2dALPEd | adAL| €T T ieisibay Juonoung aweN
ONOUNT 1959y I y,o0elon | Ol 49d fuod
"ON uld f uo! ped

(panunuog) sanadoud eubis NXE9GDAIN '€ 3lgel

MPC5634M Microcontroller Data Sheet, Rev. 6

Freescale Semiconductor

42


http://www.dzsc.com/ic/sell_search.html?keyword=MPC5634M

Pinout and signal description

0 O "MPC5634M" "] O U

zZndl1e
/4 ¥9T | GET | OdAgd43d -/- TdA I — — induj Joyoede ssedAg JdAg43d
6Y 29T | €€1 TAA /- OVSSA _ — — MO 80UBIB4RY 8beloA 1A
8V €9T | PET HYA -/ vaaa _ — — ubiH eouslajey abeljop HYA
1ndu| Bojeuy paxa|dniny ANV

za 8 8 - 1 [6€INV -/ vaan — — indu| Bojeuy papu3 s|buis -loTINv-[6€INY
indu| Bojeuy paxs(dniniy MNY

€d 6 6 - 1 [BEINV -/l vaan _ — — induj Boreuy papu3 a|buis -[8INv-[sglNY
g3 ,8LT | — - 1 XINV /1 vaan [ — — Induj Bojeuy papu3 ajbuls [2elNV
ghd LT — - 1 XINV /1 vaan _ — — Induj Bojeuy papu3 sjbuls [oglNV
11d 0ST | 12T - 1 [XINv -1 vaan [ — — indu| Boreuy papu3 a|buls [sEINY
Sf) T6T | 221 - 1 [XINv -1 vaan [ — — indu| Boreuy papu3 a|6uls [PEINY
110 2ST | €21 - 1 [XINV -1 vaan [ — — indu| Boreuy papu3 a|buls [eeINY
010 €GT | vl -/ XINv -1 vaan [ — — indu| Bojeuy papu3 ojbuls [zeINY
ota ¥ST | 62T -/ XINv -1 vaan [ — — indu| Bojeuy papu3 ajbuls [TeINY
6Q GGT | 921 -/ XINv -1 vaan [ — — Indu| Bofeuy papu3 ajbuls logINY
otd 9GT | /2T - 1 [XINV -1 vaan [ — — indu| Boreuy papu3 a|buls [8ZINV
otV /ST | 82T - 1 [XINv -1 vaan [ — — indu| Boreuy papu3 a|buls [22INV
64 8GT | 62T - 1 [XINV -1 vaan _ — — indu| Boreuy papu3 a|buls [sZINY
8a 6GT | O€T -/ XINv -1 vaan [ — — indu| Bojeuy papu3 ojbuls [rZINY
60 09T | TET -/ XINv -/ vaan [ — — indu| Bojeuy papu3 ajbuls lezIny
8d T9T | 2€T - 1 [XINV -1 vaan [ — — indu| Bojeuy papu3 ojbuls [zZINy
vd €LT | Wil - | [XINV -1 vaan [ — — indu| Boreuy papu3 a|buls [TZINY
sa T 1 - 1 [XINv -1 vaan [ — — indu| Boreuy papu3 a|buls [8TINV

m_n_,c%_\%wom am_m._ QMM._ wam\mmwm_ym OIS odAL ped | odAL mﬂ_m__u_ gmmw_”wmwu fuonoung aweN
‘0N Ulg / uonaung 19594 /y9BelOoN | O 40d mwmmo

(panunuog) sanadoud eubis NXE9GDAIN '€ 3lgel

MPC5634M Microcontroller Data Sheet, Rev. 6

43

Freescale Semiconductor


http://www.dzsc.com/ic/sell_search.html?keyword=MPC5634M

Pinout and signal description

0 O "MPC5634M" "] O U

[TzTloIdD
O/l | 0000 _0ldo [olv ndl1e
O | 000T YoV Ndie B -
O | 0010 -SAATINdINO ered g 1dSA|SAAT 1NOS g 1dsd
MOIS O | 0T00 YoV Ndle [6Tlv_Ndl1®
e I4S] €V | O4OdMM /- |94DdMM/-| dTHIAAA | O/l | T000 | [T2TldDd ‘YO v Ndla 2V nd1s
O/l | 000 0Id9 _ loztloido
O | oot +SANT00[0 €7 1dSA| +SAAT MOS™ g Idsa
mojis o | o010 Yo v Ndle [8TIV_Ndle
€1 €6 | ¥y | 940dMM/- |94DdMM/-| dTHIAAA | On | To0 | [0zT]dod Yo v ndle [olv ndl1®
on | 000 _OIdo _ lertloido
O | oot -SAAT 00710 g 1dSA| -SAAT 3OS 9 1dsd
Mmo|S O | ot ‘Yo v Ndie [2TlV Nd1e
v vS | Sv | ©4OdMM /- |D4OdMM /-| ATHIAAA | O/ | T00 | [6TTI4Od Yo v ndle [slv nd18
on | 0o _OldD [sTT]lOIdD
Mmois o | o YoV Ndle [oTlV Nd1®
2N 9 | ¥ | 940dMM /- |94DdMM /-| ATHIAAA | O/ | T0 | [8TT]dOd YoV Ndled [vlv Nndle
on | 0o _Old9 [2TT]OIdD
Mmo|S o | o1 YoV Ndie [STIV Nd1e
Td 86 | 6Y | 940dMM/- |940dMM/-| ATHIAAA | O/l | T0 | [2TT]dOd Yo v ndle [elv nd18
on | 0o _0Id9 [oTTlOIdD
Mmois o | o YoV Ndle [FTIV_Nd1e
Zd 65 | 05 | 940dMM/- |94DdMM/-| ATHIAAA | O/l | T0 | [9TT]dOd YoV Ndld [elv nd1e
on | oo _Oldo [sTT]OIdD
mois o | o YOV Ndle [eTlV Nd1e
EN 09 | TS | 940dMM/- |94DdMM/-| aTHIAAA | O/l | 10 | [SsTT]dOd Yo v ndle [tlv ndis
on | 000 _0ld9 [rTTlOIdO
O | 00T ‘Yo Vv Ndle [6TIV_Ndl®
MOIS O | 010 ‘Uo Vv Ndle [eTlv_Nnd1e
EN'YT | T9 | 26 | 94OdMM/- |94DdMM/-| dTHIAAA | O/ | TT0 | [¥TTIdOd YoV Ndld [olv ndle
VO | d407|dd401 (42d)
1959y PRI | &
9 €
8dYWB0Z| 9LT | ¥V | v ameg | OIS | 2dALPEd | adAL| €T T ieisibay Juonoung aweN
ONOUNT 1959y I y,o0elon | Ol 49d Byuod
'ON Uld Fuo! ped

(panunuog) sanadoud eubis NXE9GDAIN '€ 3lgel

MPC5634M Microcontroller Data Sheet, Rev. 6

Freescale Semiconductor

44


http://www.dzsc.com/ic/sell_search.html?keyword=MPC5634M

Pinout and signal description

0 O "MPC5634M" "] O U

MO|S oll 00 _Old9 [zeTloIdD
vH L€ 0€ | ©4OdMM /- |D4DdMM/-| ATHAAAA | Ol 10 | [geTldod Uov Nndls [8TIV Ndl®
MoiS on | 00 _Old9 [teTloIdO
€H 8¢ T€ | 940dMM /- |D4DdMM /-| dTHIAAAA | O/l 10 | [teT]dOd Yo v Nndle [2TIV nd1®
MO|S oll 00 _0ld9 [ogTloIdD
™ 6€ 2€ | O40dMM /- |D4DdMM/-| ATHIAAA | O/l | TO | [0€TIdOd ‘YO V Ndld [9TlV Nd1d
on | 0o _OId9 l6zTlOIdO
wnpsn- | O | 0T 1919 diyd ydiad g 1dSa [slsod g 1dsa
4% ov €€ | 940dMM /- |D4DdMM/-| dTHIAAA | O/l 10 | [62TIdOd Yo v ndld [STIV Ndl®
on | 000 _0ldD [82T]OIdD
O | 00T YoV Ndle l6lv ndl1e
wnipa 0 0TO 139es diyd yduad g 1dsa [vlsod g Idsa
er 474 GE | O4OdMM /- |D4DdMM/-| ATHIAAA | O/l | TOO | [82TldOd Yo v Ndle [PTIV Ndle
on | 00 _OId9 [2zT]OIdD
wnpaN | O | 0T P3es diyd ydied g 1dsa [elsod g I1dsa
¥ 17 1€ | O40dMM /- |D4DdMM [/ -| dTHIAAA | O/l 10 | [22T]™Od YOV Ndle [TV Ndle
on | 0o _OId9 [ozTlOIdD
942dMM wnipsin 0 0T 1asjes diyd ydued g 1dsa [Tlsod 9 I1dsa
T VA% 8¢ | 94DdMM /- /- qtHIAQaA | ol 10 | [9zT]4Od Yo v NdLe [TV Ndle
on | 00 _Old9 [seTloldo
MmoIS o | o1 YOV Ndled [ezlv Nd1e
Z1 8y 6 | O4OdMM /- |D4DdMM /-| dTHAAAA | O/l 10 | [sgTldod Yo v ndle [TTlV nd1e
on | 0o _Old9 [veTloldo
MO|S 0 0T ‘Yo Vv Ndla [zzlv nd1e
N 6v O | 940dMM /- |D4DdMM/-| ATHIAAA | O/l 10 | [rztldod Yo v Ndle [0Tlv Ndle
on | 00 _Old9 [ezTlOIdO
Mo|S O | o1 YoV Ndled [Telv_ndis
ZN 0§ v | 940dMM /- |D94DdMM /-| ATHIAAA | O/l 10 | [ezTldod Yo v Ndle [6lv Ndle
[zzTloIdD
O/l | 000 _OldD B o+
o} 00T +SAATINAINO ered g 1dSA|SAAT LNOS 9 1dsd
MOIS O | 010 ‘Uo Vv Ndle [ozlv_Nnd1e
TN 15 Zv | 940dMM /- |D4DdMM /-| dTHIAAAA | O/l | Too | [2zTldod Uov ndls [8lv ndle
) d401| d401 (40d)
1959y piei4 | ¢
9 €
8dYWB0Z| 9LT | ¥V | v ameg | OIS | 2dALPEd | adAL| €T T ieisibay Juonoung aweN
onoUNg 1988y /,26810A | O/ 49d Biyuod
"ON uld fuol ped

(panunuog) sanadoud eubis NXE9GDAIN '€ 3lgel

MPC5634M Microcontroller Data Sheet, Rev. 6

45

Freescale Semiconductor


http://www.dzsc.com/ic/sell_search.html?keyword=MPC5634M

Pinout and signal description

0 O "MPC5634M" "] O U

[ovTlOIdD
o/l | 000 Jeltb) B s
0 00T -SaA1IndinQ ered O 1dSA| AAT LNOS O 1dSA
MO|S I 0TO 1sanbay 1dnualu| reusaixg [rTiONHI
ed 9z 6T | O40dMM /- |D4DdMM/-| BTHIAAA | O/l | T00 | [0rTIH4Od ‘Yo Vv Ndla 292V Ndl1a
o/l | 000 _0Id9 _ [eetloido
o 00T +SANTAI0[D O IdSA|+SAAT MOS O I1dSd
wnipsy _ 010 1sanbay 1dnusu| euseIxg [eTIOuI
€9 Yird 0Z | 94OdMM /- [940dMM /-| eTHAAAA | O/l | T00 | [6ETI¥Od YOV Ndld czIS2lv Nnd1a
on | 000 _OId9 _ [seTloldo
0 00T -SAATA20[D 07 I1dSd| -SAAT YOS O 1dSda
MO|S I 0TO 1sanbay 1dnusiu| feusex3g Wz@
1%3) 8z TZ | O40dMM /- |D4DdMM /-| eTHIAAA | O/l | To0 | [8eTIHOd ‘YO v Ndle czlv2lv nd1a
on | 000 _0Id9 [2eT]OIdD
0 00T eulax3 ‘Yo v nd.la [Telv nd1e
MO|S I 0TO 1sanbay 1dnualu| reusaixg [TTiONHI
TH o€ €2 | O4OdMM /- |94DdMM /-| BTHIAAA | O/l | ToO | [2€T]4Od YOV Ndld [ezlv Ndld
O/l | 000 _0ldo [9eTlOIdD
o} 00T euldx3 ‘Yo v Ndle [2TIV NndLl®
MO|S I 0TO0 1sanbay 1dnuau| feulaixg E.:E
ZH ze GZ | O4OdMM /- |D4DdMM /-| BTHIAAA | O/l | TOoO | [9eT]dOd ‘YO v Ndld [celv ndle
o/l 00 Oold9 [seTloIdD
MO|S I 0T 1sanbay 1dnuLy| feusex3 m&@
) 143 12 | 940dMM /- |D4DdMM /-| BTHAAAA | O/l 10 | [seTldod Yo v Nndle [Telv ndLs
o/l 00 Oold9 [reTlOIdD
MO|S I 0T 1sanbay 1dnuau| feulaixg mw_g
i ge 8Z | O4OdMM /- |94DdMM /-| ATHIAAA | OfI 10 | [FeTl™Od YOV Ndld [ozlv nd1e
Mo|S o/l 00 _0ld9 [eeTlOIdD
zr 9g 62 | 940dMM /- |94DdMM/-| dTHIAAA | O/l 10 | [eeTldOd Yov ndld [6TIV Ndla
VO d401| d401 (40d)
190y pRId | ¢
9 €
8dYWB0Z| 9LT | ¥V | v ameg | OIS | 2dALPEd | adAL| €T T ieisibay Juonoung aweN
ONOUNT 1959y 1 ,20el0A | Ofi 49d Biuod
"ON uld fuot ped

(panunuog) sanadoud eubis NXE9GDAIN '€ 3lgel

MPC5634M Microcontroller Data Sheet, Rev. 6

Freescale Semiconductor

46


http://www.dzsc.com/ic/sell_search.html?keyword=MPC5634M

Pinout and signal description

0 O "MPC5634M" "] O U

on | 0o _Old9 [t8TlOIdD
Mo|S o) (o) ‘YO v Ndls [clv ndle
IN 59 GG | O4OdMM /- [DH4DdMM /| ATHIAAA | O 10 | [18TI40d "o SOINe [clsoine
o/ | o0 _Oldo [ogTlOIdD
Mmo|s 0 0T ‘YO v Ndla [TV nd1a
gGL 9 | — | 940dMM /- |D4OdMM /-| ATHIAAA | O/l 70 | [08T]4Od "Uyd SOINd [Tlsoine
on | 000 _Old9 l6,1]0IdO
O | 00T ‘Uo Vv Ndle ozlS2lV_Ndle
Mo|S o | o10 ‘YO v Ndle [olv Nndla
vl €9 vS | O4OdMM /- [94DdMM /-| ATHIAAA | O/l | T00 | [6T]¥Od "Ud SOINB [olsoine
Solne
on | 000 _0Old9 [svTloIdO
O | T00 ‘Yo Vv Ndle [eTlv Nd1®
wnpsy | O | 0T0 3|es diyo ydied O 1dsa [vlsod O Idsa
Z3 12 vT | O94OdMM /- [94OdMM /-| BTHIAAA | O/l | TT0 | [S¥TldOd ‘YO VvV Ndld [1elv Nd1d
On | 000 _0Id9 [vvTloIdO
O | T00 YoV Ndle [TTlv nd1e
wnpsy- | O | 010 13|9s diyo ydiad O 1dsa [e]lsod O Idsa
13 ez ST | 940dMM /- |94DdMM /-| BTHIAAA | O/l | TT0 | [¥¥T]y¥Od ‘YO v Ndle loglv Ndl8
on | 0o 0Id9 [evTloldo
wnpsn- | O | TO 13|9s diyo ydilad 0" 1dsa [elsod O Idsa
zd €2 9T | 940dMM /- |D4D0dMM /-| BTHIAAA | O/l 0T | [evTldod| (Auo INdinQ) 'ud v Ndld 2162V Nnd1a
on | 0o _OId9 [evTlOIdO
wnpsn- | O | 10 13|95 diyo ydiad O 1dsa [Tlsod O Idsa
4 44 LT | ©40dMM /- |94DdMM /-| BTHIAAA | Ol 0T | [evTldod| (Auondin0) 'Ud v Ndld 2182V Nndle
[tvTloldo
O/l | 0000 _Old9 1NOS g I1dsa
O | ooot Indino ered g 1dsa B __+S
O | 0010 +SAATINAINO ered O 1dSA| dAT LNOS O I1dSd
MO|S | | 0T00 1sanbay 1dnusiu [eulsix3 [sTIONI
143) o1 8T | 940dMM /- |D4DdMM /-| THIAAA | O/l | TO00 | [TrT]¥Od ‘UOV NdLe czlLelv ndle
VO d407|d401 (40d)
1959y piRI4 | &
9 €
8dYWB0Z| 9LT | ¥V | v ameg | OIS | 2dALPEd | adAL| €T T ieisibay Juonoung aweN
ONOUNT 1959y I y,o0elon | Ol 49d Byuod
"ON uld fuo! ped

(panunuog) sanadoud eubis NXE9GDAIN '€ 3lgel

MPC5634M Microcontroller Data Sheet, Rev. 6

47

Freescale Semiconductor


http://www.dzsc.com/ic/sell_search.html?keyword=MPC5634M

Pinout and signal description

0 O "MPC5634M" "] O U

7 - | 6z VLX

mo_._m_n_n_>7 (0] 7 — 7

9Td 9/ -10 — IndinQ J01e|19sQ [eishiD TVLX
19Z1SaY1uAs 20D
Mmo|S o] 00 old9 [coz]loldo
TTd 08 G9 | O4OdMM /- |D4DdMM /-| B9HIAAA | OfI 10 | [cozldod "yD SOIN® [ezlsone
o/l 00 Oold9 [v6TlOIdD
MO|S I 0T 1sanbay 1dnualu| reusalxy [TIoul
g6l 6L | — | O4OdMM /- |D94DdMM/-| B9HIAAA | O 10 | [¥6T]4Od ‘Ud SoIne [sTIsoine
On | 000 _Oldo [e6TlOIdD
0 00T ‘YO v Ndld [62lv Ndla
MO|S I 0TO0 1sanbay 1dnuau| [eulaixg [o)[eXE]}
64 8. 79 | O40dMM /- [D40dMM/-| B9HIAAAA | O 100 | [e6TIY¥Od "4yd SOINe [rTlsoine
o/l 00 Oold9 [z6TlOIdD
g8l L | — | O40dMM /- |D4DdMM /-| B9HIAAA | O/l | TO | [26TIH4Od "Ud SOIn® [eTlsoIne
O/ | 000 _Old9 [T6T]OIdD
O | 00T ‘Yo Vv Ndie [22lv Nd1?
wnIpa o) 010 Indino ereq O 1dsA LNOS O Idsa
OTIN 9/ €9 | O4OdMM /- |D4DdMM /-| e9HIAAA | O/ | To0 | [T6TIHOd "yD SOIN® gzleTlsoine
Mo|S o/l 00 Old9 [o6T]OIdD
84 =7 29 | 940dIM /- |94DdMM [/ -| B9HAAAA | Ol 10 | [o6TIdOd ‘YD SOINB® [tTlsoine
MOIS on | 00 OId9 [68T]0IdO
8N €L 09 | O4OdMM /- |94DdMM /-| ®9HIAAAA | O/l 10 | [68TI40d ‘4D SOINB® [oTlsoine
on | 000 0Id9 [88TlOIdO
_ 00T aNI909Y g 1089 Xy 910s
S O | o010 ‘YO Vv Ndla ,2l6lv NdLe
/4 T 8S | O4OdMM /- |94DdMM /-| ®9HIAAA | O/l | Too | [88TI4Od ‘YD SOINB [elsoine
O/ | 000 OId9 [28T]OIdD
0 00T nwsuell g 10S9 X1 97108
Mo|S O | o010 ‘Yo Vv Ndla 218V NdLa
8d 0L LS | O4OdMM /- |D4DdMM /-| e9HIAAA | O/ | TO00 | [28T]4Od "yD SOINe [8lsoine
on | 00 _0ld9 [egTlOIdO
MO|S e} 0T ‘Yo v Nndla [vIv Nnd1a
GY 19 9G | 94O0dMM /- |D4DdMM/-| B9HAAAA | O/l 10 | [esTldOd ‘YD SOINBd [vlsoine
VO d401| d401 (40d)
190y pRId | ¢
9 €
8dYWB0Z| 9LT | ¥V | v ameg | OIS | 2dALPEd | adAL| €T T ieisibay Juonoung aweN
onoUNg 1959y I y,o0elon | Ol M9d fuod
"ON uld fuot ped

(panunuog) sanadoud eubis NXE9GDAIN '€ 3lgel

MPC5634M Microcontroller Data Sheet, Rev. 6

Freescale Semiconductor

48


http://www.dzsc.com/ic/sell_search.html?keyword=MPC5634M

Pinout and signal description

0 O "MPC5634M" "] O U

X))
9T 0T 0T — -/ 934dan I — — Ajddns JoreinBay sbeljon 934aan
oavoe
— L A — -/ VSSA — — Joj 1nduj punois Bojeuy ceVSSA
oavode
oV — — — -/ VSSA — — 10} 1nduj punois Bojeuy TVSSA
oavoe
v — — — -/ vaan — — Jo} 1nduj Jamod Boreuy Tvaan
oavode
1TV — — — -/ VSSA — — 1o} 1nduj punois Bojeuy OVSSA
oavode
TTd — — — -/ vaan — — 1oy 1nduj Jamod Boreuy ovaaa
X)) 2avoe
— 9 9 — -/ vaan — — 1o} 1ndu| Jamod Boreuy 2cVAaA
ndino
TN TT 1T — -/0 VN 0 — — [0u0D Jorenbay abeljop JLODHA
ZIN ‘9N lonoede) ssedAg
‘Ta'stv | €T €T — -/10 €EOHA 0 — — lore|nbay abelon AS'E €EOHA
AVY
10 ZT ZT — -/ A9LSA _ — — Agpuess Joj Addng Jamod AG1SA
9T ¥6 L — -/1 T1dSSA [ — — punois 71d 1 11dSSA
(AZT)
9Ty 16 17 — -/ T1dAaan [ — — abeyjon Alddns T1d T1dAadan
punoJ9 / Jamod
psjgeus pajqeus Ised
PTL — — /1NOM1D | /1NOXTD S3aan 0 — | [622]l40d INdINO 00|10 WBISAS 1NoX10
induj %20|D [eutaIxg M101X3
9TN z6 G/ - logTVLX3 -/ B9HIAAA — — induy Jore10sQ [eishin IVLX3
) d401| d401 (40d)
1959y piei4 | ¢
9 €
8dYN80Z| 9LT | ¥¥T | 150\ aperg IS | adAL ped | adAL| Bl T | Joisibay _uonoung oureN
onoUNg 19s9d | /y908N0A | O/ | | BuuoD
"ON uld fuol ped

(panunuog) sanadoud eubis NXE9GDAIN '€ 3lgel

MPC5634M Microcontroller Data Sheet, Rev. 6

49

Freescale Semiconductor


http://www.dzsc.com/ic/sell_search.html?keyword=MPC5634M

Pinout and signal description

0 O "MPC5634M" "] O U

od‘e1a | — — - -1 /3aan _ — — induj Aiddns oI /3aan
8ET | €11 (ANO'S-AEE)
Z1a ‘GeT | ‘20T - /1 ecLHIAAA | | — — Induj Aiddns o/ LH3aaAn
€14 — — - /1 9H3AaA| | — — Induj Alddns oI 9H3AaA
vl
‘0TT |T9 ‘€6 (A0S - AEE) ged9H3AAN
— 'S6 | ‘8L - /1 9H3AdA _ — — induj Aiddns o/ ge ,eB9HIAAN
€Tl — — - -1 S3aan _ — — Induj Alddns oI S3aan
GS |9 'vE (ANO'S-AEE) cc9THIAAA
12 v '1e| ‘ve - -1 ocTHIAAA | | — — Induj Aiddns o/ ccVTH3AaA
,6TT (A€€)
— 9T | — - /1 Zrdaan | — — — Induj Alddns oI »£CT3AAN
9TL
‘TL'STH
‘2 'v1d
‘ed ‘€IN
‘YN ‘'0OTM | OvT
‘M ‘8 | ‘€€t
‘UM 0TC | ‘L2
‘60 ‘8C‘LC| ,STT | STT
‘0TH ‘6H | ‘80T | V0T
‘8H'/H | '96 | '16
‘019 '6D | ‘06 | ‘6L
‘899 | ‘zL | ‘€L
‘eTa‘'va | ‘LS | ‘6§
‘YID'€D | eV | ‘8
'sTa'za | ‘6 | ‘o€
9TV TV | ‘ST | ‘ze - /1 0SSA - — — punoiIo SSA
GTl ‘el
‘YT ‘€Y
‘€ld 'vd | 6T | 02T
‘GN'v3 | ‘e0T | ‘08
‘€A | ‘29 | ‘€S
‘9Ta'1a | ‘s€ | ‘o¢ - -/l (AzT)aan| | — — induj Alddns 21607 reussiu| aan
VO d407|d401 (42d)
IERER| piRI4 | &
9 €
8dYWB0Z| 9LT | ¥V | v ameg | OIS | 2dALPEd | adAL| €T T ieisibay Juonoung aweN
ONOUNT 1959y I y,o0elon | Ol 49d fuod
"ON uld fuol ped

(panunuog) sanadoud eubis NXE9GDAIN '€ 3lgel

MPC5634M Microcontroller Data Sheet, Rev. 6

Freescale Semiconductor

50


http://www.dzsc.com/ic/sell_search.html?keyword=MPC5634M

Pinout and signal description

0 O "MPC5634M" "] O U

‘A €€ sI abeyjon Bunrelado pijea ayp ‘uasoyd Si uonauny TvLX3 3yl Jl A 9°€ 01 A 29'T I uid aya oy abeyjon Bunesado pijen
3y} ‘uasoyd s1 uonouNy Y1 1X3 Ui uld [T]9-4071d dup uo [eubis ayi jo anfea ay) Aq paulwialep st uld 31O LX3 TVLXT dU3 JO J9Sal Ja)e UoiduNn dYL e
‘papunoib aq pinoys pue uonouny
ou sey Tv.LX uasoyd si apow ssedAq uayp uid [T]94D71d ayi uo feubis ayl Jo anjea ayl Aq paulwiaiap si uid TyLX 8yl JO 19sal Jaye uonouny ayl 62
"9IASP SIU} Ul d|qe|ieAe Jou SI LNOS™ O 1dSA dyL "uid ayj 0} pajoauuod si [ZTISOING 40 Indino ays Auo g,
'suid 01 paloauuod ale [:8]NdLa Jo Ssjauueyd indino ayl Aluo 1z
‘uonauny Ajuo 1ndino ue si [gzlv Ndl2 oz
19181631 813S1 NIS Ag paj0u09 st Buixnw indut ayL Indino pue indut are [6Z:72lvNdLl ¢,
‘uid 194010049 3y} Ag paulwialep st weiboid Wy ayy Jo uonndaxa Jaye suld v [DSd pue vV NVO 8y} JO aels pue uonouny ayl .,
"19]]011U0D OV [ 3yl AQ paleAnde si 1l ‘pealsul feubis OyLC e SI uid syl usym piall Vd 3yl BIA palaa|as Jou si uonouny Arewrd ayl ez
‘uonelado VL[ 104 paiinbal are QL pue 1Al 4,
19]]013U0d snxaN aus Ag payeanoe si 3l ‘peajsul Teubis snxaN e si uid 8y} UsyM pjal Vd S} BIA Pa103]as Jou si uonouny Arewnd 8yl .,
‘'sabeyoed uid-goz pue uid-9/ T ay1 ul ajge|reAe 1ou si feubis siyl 0z
uonouny Arepuodas auys sey |leg/uid ay) pue pajgesip Si uopouny snxaN ay) ‘safexoed uid-goz pue uld-9/T Ul 4
"asimIayio dn/ILAT '0=942SNXIN yim abesoed uoneiqied ayy 1o} Mo1/4AAY LTV g;
"asIMIBYIo dny/l 0=D42SNXIN UHM uoneIqied sy} 10j MOT1/O ¢
"9SIMIBYIO MO ‘SNXaN 03 paInByuod si uid ayr usaym YbIH o
"ubIy SI 94OSNXIN UdYM SNXaN SI uid SIY} JO UOROUN BYL op
‘pareBau uayl S 1l Wl YoIYyMm Je ‘9|qers Sawodaq Jore|[1oso [e1sAlo ay) |un
ybiy uaaup si [ploain 18sal Bunnp palasse si dINOJC PUe (T=942SNX3IN yum abexoed uoneliqies Jo abexoed uid-goz) snxaN Se painbiuod usypn b1
Aluo abexed vod [1ed-80C ¢
'2TAAAA pajied st uid siyy Bulureiuod yuawbas Oy ay) ‘abexoed uoneiqiied syl uj ,;
‘Apuauewad pajgeus si uid siy) Uo uonouny snxaN ayl ‘sabexoed uid-goz pue uid-9/ T
ay} uo apow Hod ||ny 0} painbyuod si snxaN pue ybiy st uld D402SNXIN dYi udsym pajqeus s uld siy} uo uonduny snxaN ay) ‘abexoed uoeiqied sy uQ ¢
‘afexoed uonelqi[ed uo Ajuo a|qe|reAe aie UoRI3S SIy} Ul sfeubls swos .

"NIS 8y} ul siglsiBal €13SI NIS pue ¥SILa NIS
ay1 ul suonosas Jadoud ay) Bupnrew Ag DAV aur Joj NIS 8yl ul suonouny 18bBLy sk palas|as aq ued /0z0Id9 pue 90Z01dD Uo suoindun Oldo ayl

‘abexoed uid-80gz JO UOISIaA g\ T UO 3|ge|ieAe 10N M

"‘abexoed uid-9/ T JO UOISIaA G\ T UO 3|ge|reAe 10N J

'O pau.n} a1e Jayng ndino pue Indul 8y} Yiog Fey SaJ0usP UWN|OD SIY} Ul uolduNy 8y} 1o} ysep v Indur asodind [esauab si |49 Jo 19sal Jaye uonouny
‘JJO pauiny aJte Jayng 1ndino pue indul Y1 Y1og reyl S810USP UWNJOI SIY] Ul UoIdUN) 3y) o}

ysep v "ybiy uaaup indino - ybiH ‘moj uaaLip Indino - mo ‘pajqeus umop [|nd yeam - umoq ‘pajqeus dn |nd seam - dn ‘indui - | ‘indino - O si ABojoulwial G
(90T -/+) 8buei A £°€ 01 A 8'T 8U1 Ul Addns sjesedss e aney Aew (3AAA) O/1 IS8} J0 Wwawbas yoes “(%G5+/%0T-) 8buel A 0°G

01 A £°€ ay1 ul A|ddns areledas e aney Aew (H3AAA) suid O/] Mmojs Jo Juswbas yoe3 ‘sjuswbas ojul uayoiq are sindur Al ddns H3AAA pue 3AQdA ayl v

‘uonauny uid 199|as 01 aremyos Ag pasn si pjal d (40d) J1eisibay uoneinbiyjuo)d ped ayl e
"06THOd NIS paweu Jassibial NIS ays 01 si9fal [06TIYOd ‘aldwexa

104 1aquinu ¥Od duk A paxIyns . 40d  NIS, S! dwreu Jajsifal fenjoe ayL “(NIS) HuN uonelBajul WalsAS aus ul S19)sIBa1 0} 19431 UWIN|OD SIY} Ul SBNJBA
‘palou Apoidxa alsaym 1daoxa NS 8yl Ul duop SI OldO Jo uonouny Arepuodas

10 uonouny uid Arewd Jo uondaIds dys suld O/ e 104 “uid 8y JO uondUN) dYesedas e S| uWNjOd UoKOUNL BU} Ul dul| ydes ‘S|qe} ay) ul uid yoes Jo4 |

MPC5634M Microcontroller Data Sheet, Rev. 6

51

Freescale Semiconductor


http://www.dzsc.com/ic/sell_search.html?keyword=MPC5634M

Pinout and signal description

0 O "MPC5634M" "] O U

— A 0| ped Sanl

ANGZ'S-00 Ay oe ped Boleuy

(opow Buims mo|) A GZ'G-A SV

(apow Bums ybiy) A SZ'G-A0E AY MW ped AN
AN9E-AOE o) ped Isedq

ANGZS-AOE AY Jsw ped wnIpajN
AGZS-NO'E AY Iss ped MO|S

abeyjon Alddns aweN adAl ped

sadA1 ped ¥ a|qel

‘Alddns Jamod 1j0A G Byl WoJ) panLap
ale sjeubis oyl r/snxeN A £°€ ayl ‘Alddns A G e Aq paiamod ag 1snw suid SnxaN pue 9VLL aYl Suieluod ey uawbas O/ ayl ‘snxaN 4o ovLc Buisn | 68

“JUBWINJ0P SIY) Ul [eubis awes ay) Sk palapisuod ag pjnoys Asyr Janamoy
‘Buireu Aoeba| 110ddns 01 Juasald si saweu jeubis ayp Jo uonesedas ayl ‘sabexoed uononpoid | ul Jaylabo) palioys are go9HIAAA pPue YoOH3IAdA -

‘uonouny indui Bojeue oy
A GZ'G 0} A G't7 JO SUORDIDSAS YAAA SU} 198W ISNW Ing ‘SUOIOUNY |SS 10 SSBIPPE XNW 10} A 0°G 0} A 0°€ Woyy pasamod aq Aew Juswbas 9HIAAA BUL ;¢
A €€ 1e 3I0M Jou [Im suld SAAT g¢

“JUBWNJ0P SIYl Ul [eubis awes ay) Se palapisuod ag pjnoys Ay Janamoy ‘Buiwreu
Koebo| 110ddns 011uasaud si sawreu [eubis ays Jo uoneledas ay] "sabeyoed uononpoud e ul layabol parioys ale gyTHIAAA pPue ‘9THIAAA ‘YIHIAAA ae

‘Aluo sionoedes Buldnodap o} pasn aq 0} aJe suld gTISSA/ZTAAAA 4¢

‘AY Ul 9ssA ped Buisn ‘9|d” VSSA pue ‘AYy assA ped Buisn ‘NV VSSA :sped om) Aq paJteys si uid siyL ce
‘AY Ul BppA ped Buisn ‘O|d YAAA pue ‘Ay appA ped Buisn ‘N vadA :sped omy Aq pareys si uid sIyL ¢
‘uld swes sy} 0} PAJOBUUO0D 318 DIYSSA PUe TIdSSA ¢

MPC5634M Microcontroller Data Sheet, Rev. 6

Freescale Semiconductor

52


http://www.dzsc.com/ic/sell_search.html?keyword=MPC5634M

Pinout and signal description

’ ? "I\/IP§5634¥!" | | DI
: S

Table 5 contains details on the multiplexed signals that appear in Table 3, “MPC563xM signal properties.”

Table 5. Signal details

Signal Module or Function Description

CLKOUT Clock Generation MPC5634M clock output for the external/calibration bus interface

EXTAL Clock Generation Input pin for an external crystal oscillator or an external clock
source based on the value driven on the PLLREF pin at reset.

EXTCLK Clock Generation External clock input

PLLREF Clock Generation PLLREF is used to select whether the oscillator operates in xtal
mode or external reference mode from reset. PLLREF=0 selects
external reference mode.

XTAL Clock Generation Crystal oscillator input

SCK B LVDS- DSPI LVDS pair used for DSPI_B TSB mode transmission

SCK_B_LVDS+

SOUT_B_LVDS- DSPI LVDS pair used for DSPI_B TSB mode transmission

SOUT_B_LVDS+

SCK_C_LVDS- DSPI LVDS pair used for DSPI_C TSB mode transmission

SCK_C_LVDS+

SOUT_C_LVDS- DSPI LVDS pair used for DSPI_C TSB mode transmission

SOUT_C_LVDS+

PCS_BJ0] DSPI_B-DSPI_C Peripheral chip select when device is in master mode—slave

PCS_C[0] select when used in slave mode

PCS_BJ1:5] DSPI_B - DSPI_C Peripheral chip select when device is in master mode—not used

PCS_C[1:5] in slave mode

SCK B DSPI_B-DSPI_C DSPI clock—output when device is in master mode; input when

SCK _C in slave mode

SIN_B DSPI_B - DSPI_C DSPI data in

SIN_C

SOUT_B DSPI_B -DSPI_C DSPI data out

SOUT_C

CAL_ADDR[12:30] Calibration Bus The CAL_ADDR[12:30] signals specify the physical address of
the bus transaction.

CAL_CS[0:3] Calibration Bus CSx is asserted by the master to indicate that this transaction is
targeted for a particular memory bank on the Primary external
bus.

CAL_DATA[0:15] Calibration Bus The CAL_DATA[0:15] signals contain the data to be transferred
for the current transaction.

CAL_OE Calibration Bus OE is used to indicate when an external memory is permitted to
drive back read data. External memories must have their data
output buffers off when OE is negated. OE is only asserted for
chip-select accesses.

CAL_RD_WR Calibration Bus RD_WR indicates whether the current transaction is a read
access or a write access.
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Table 5. Signal details (continued)

Signal Module or Function Description

CAL_TS_ALE Calibration Bus The Transfer Start signal (TS) is asserted by the MPC5634M to
indicate the start of a transfer.
The Address Latch Enable (ALE) signal is used to demultiplex
the address from the data bus.

CAL_EVTO Calibration Bus Nexus Event Out

CAL_MCKO Calibration Bus Nexus Message Clock Out

NEXUSCFG Nexus/Calibration Bus |Nexus/Calibration Bus selector

eMIOS[0:23] eMIOS eMIOS 1/O channels

ANJ[0:39] eQADC Single-ended analog inputs for analog-to-digital converter

FCK eQADC eQADC free running clock for eQADC SSI.

MA[0:2] eQADC These three control bits are output to enable the selection for an
external Analog Mux for expansion channels.

REFBYPC eQADC Bypass capacitor input

SDI eQADC Serial data in

SDO eQADC Serial data out

SDS eQADC Serial data select

VRH eQADC Voltage reference high input

VRL eQADC Voltage reference low input

SCI_A_RX eSCI_A-eSCI_B eSCl receive

SCI_B_RX

SCI_A TX eSCI_A-eSCI B eSCl transmit

SCI_B_TX

ETPU_A[0:31] eTPU eTPU 1/O channel

CAN_A TX FlexCan_A - FlexCAN transmit

CAN_C_TX FlexCAN_C

CAN_A _RX FlexCAN_A - FlexCAN receive

CAN_C_RX FlexCAN_C

JCOMP JTAG Enables the JTAG TAP controller.

TCK JTAG Clock input for the on-chip test and debug logic.

TDI JTAG Serial test instruction and data input for the on-chip test and
debug logic.

TDO JTAG Serial test data output for the on-chip test logic.

T™MS JTAG Controls test mode operations for the on-chip test and debug
logic.

EVTI Nexus EVTlis an input that is read on the negation of RESET to enable

or disable the Nexus Debug port. After reset, the EVTI pin is
used to initiate program synchronization messages or generate
a breakpoint.
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Table 5. Signal details (continued)

Signal

Module or Function

Description

EVTO

Nexus

Output that provides timing to a development tool for a single
watchpoint or breakpoint occurrence.

MCKO

Nexus

MCKO is a free running clock output to the development tools
which is used for timing of the MDO and MSEO signals.

MDOJ[3:0]

Nexus

Trace message output to development tools. This pin also
indicates the status of the crystal oscillator clock following a
power-on reset, when MDOI[0] is driven high until the crystal
oscillator clock achieves stability and is then negated.

MSEO[1:0]

Nexus

Output pin—Indicates the start or end of the variable length
message on the MDO pins

BOOTCFGI[1]

SIU - Configuration

The BOOTCFGL1 pin is sampled during the assertion of the
RSTOUT signal, and the value is used to update the RSR and
the BAM boot mode

The following values are for BOOTCFG[0:1}:
0 Boot from internal flash memory
1 FlexCAN/eSClI boot

WKPCFG

SIU - Configuration

The WKPCFG pin is applied at the assertion of the internal reset
signal (assertion of RSTOUT), and is sampled 4 clock cycles
before the negation of the RSTOUT pin.

The value is used to configure whether the eTPU and eMIOS
pins are connected to internal weak pull up or weak pull down
devices after reset. The value latched on the WKPCFG pin at
reset is stored in the Reset Status Register (RSR), and is
updated for all reset sources except the Debug Port Reset and
Software External Reset.

0: Weak pulldown applied to eTPU and eMIOS pins at reset
1: Weak pullup applied to eTPU and eMIOS pins at reset.

ETRIG[2:3]

SIU - eQADC Triggers

External signal eTRIGx triggers eQADC CFIFOx

IRQ[0:15]

SIU - External Interrupts

The IRQ[0:15] pins connect to the SIU IRQ inputs. IMUX Select
Register 1 is used to select the IRQ[0:15] pins as inputs to the
IRQs.
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Signal Module or Function Description
NMI SIU - External Interrupts | Non-Maskable Interrupt
GPIOI[n] SIU - GPIO Configurable general purpose 1/O pins. Each GPIO input and

output is separately controlled by an 8-bit input (GPDI) or output
(GPDO) register. Additionally, each GPIO pins is configured
using a dedicated SIU_PCR register.

The GPIO pins are generally multiplexed with other 1/O pin
functions.

RESET SIU - Reset The RESET pin is an active low input. The RESET pin is
asserted by an external device during a power-on or external
reset. The internal reset signal asserts only if the RESET pin
asserts for 10 clock cycles. Assertion of the RESET pin while the
device is in reset causes the reset cycle to start over.

The RESET pin has a glitch detector which detects spikes
greater than two clock cycles in duration that fall below the switch
point of the input buffer logic of the VDDEH input pins. The switch
point lies between the maximum VIL and minimum VIH
specifications for the VDDEH input pins.

RSTOUT SIU - Reset The RSTOUT pin is an active low output that uses a push/pull

configuration. The RSTOUT pin is driven to the low state by the
MCU for all internal and external reset sources. There is a delay
between initiation of the reset and the assertion of the RSTOUT

pin.

Table 6 gives the power/ground segmentation of the MPC563x MCU. Each segment provides the power and ground for the
given set of 1/0O pins, and can be powered by any of the allowed voltages regardless of the power on the other segments. The
power/ground segmentation applies regardless
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Table 6. MPC563x Power/Ground Segmentation

power | 144LQFP | 176-LQFP | 208-BGA | 496-BGA Voltage I/O Pins Powered
Segment Pin Pin Pin Pin Range?! by Segment
Number Number Number Number
VDDAO 6 6 B11 E15 5.0V | AN[0:7], AN[9], AN[11], AN[16:18], AN[21:25],
AN[27:28], AN[30:37], AN38, AN39, VRL,
REFBYPC,
VRH
VDDE5 — — T13 — 3.3V - CLKOUT
5.0V
VDDEH1 | 24,34 31,41 K4 G11,J7 | 3.3V- PKCFG[2],
(a,b) 5.0V eTPU_A[0:31],
eMIOS[0:2]
VDDEH6 | 78,93 95, 110 F13 K24,Vv26 | 3.3V- | RESET, RSTOUT, WKPCFG, BOOTCFG1,
(a,b) 5.0V PLLREF, SCK_B,
PKCFG[O],
CAN_A_TX, CAN_A_RX, CAN_C_TX,
CAN_C_RX,
SCI_A_TX, SCI_A_RX, SCI_B_TX,
SCI_B_RX,
SCK_B, SIN_B, SOUT_B, PCS_B[0:5],
eMIOS[4],
eMIOSJ[8:15], eMIOS[23],
XTAL, EXTAL
VDDEH72| 102,113 | 125,138 D12 C27,D26, | 3.3V- PKCFG[1],
F24,J21, | 5.0V | MDO[0:3], EVTI, EVTO, MCKO, MSEOQ[0:1],
H22, L15, TDO, TDI, TMS, TCK, JCOMP, AN[12:15]
L16, L17, (GPI0[98:99],
L18, M18, GPI0[206:207])
N18, P18
VDDE12 - 16, 119 E13, P6 K7, N8, 1.8V - CAL_ADDR[12:30], CAL_DATA[0:15],
(a,b,c,d, R11, R12, | 3.3V CAL_CSJ0], CAL_CS|[2:3], CAL_RD_WR,
e), R13, R17, CAL_WEJ0:1], CAL_OE, CAL_TS, CLKOUT,
VDDE7? R18, R21, ALT_MCKO, ALT_EVTO, NEXUSCFG
T11, T12,
T15, T18,
U2, U11,
U15, U16,
V15, V16,
V17, V22,
AA13,
AA16,
AB18,
AB21, AE2,
AG4, AG12

IThese are nominal voltages. All VDDE and VDDEH voltages are —5%, +10% (VDDE 1.62 V to 3.6 V, VDDEH 3.0 V to
5.5V). VDDA is +5%, —10%.
2The VDDEH7 segment may be powered from 3.0 V to 5.0 V for mux address or SSI functions, but must meet the VDDA
specifications of 4.5 V to 5.25 V for analog input function.
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This section contains detailed information on power considerations, DC/AC electrical characteristics, and AC timing
specifications for the MPC5634M series of MCUSs.

The electrical specifications are preliminary and are from previous designs, design simulations, or initial evaluation. These
specifications may not be fully tested or guaranteed at this early stage of the product life cycle, however for production silicon
these specifications will be met. Finalized specifications will be published after complete characterization and device
qualifications have been completed.

In the tables where the device logic provides signals with their respective timing characteristics, the symbol “CC” for Controller
Characteristics is included in the Symbol column.

In the tables where the external system must provide signals with their respective timing characteristics to the device, the symbol
“SR” for System Requirement is included in the Symbol column.

3.1 Parameter classification

The electrical parameters shown in this document are guaranteed by various methods. To provide a better understanding, the
classifications listed in Table 7 are used and the parameters are tagged accordingly in the tables. Note that only controller
characteristics (“CC”) are classified. System requirements (“SR”) are operating conditions that must be provided to ensure
normal device operation.

Table 7. Parameter classifications

Classification tag Tag description
P Those parameters are guaranteed during production testing on each individual device.
C Those parameters are achieved by the design characterization by measuring a statistically

relevant sample size across process variations.

T Those parameters are achieved by design characterization on a small sample size from typical
devices under typical conditions unless otherwise noted. All values shown in the typical column
are within this category.

D Those parameters are derived mainly from simulations.

NOTE

The classification is shown in the column labeled “C” in the parameter tables where
appropriate.

3.2 Maximum ratings

Table 8. Absolute maximum ratingsl

Value
Symbol Parameter Conditions Unit
min max
Vbb SR | 1.2V core supply voltage? -03 1.32 Y
VELASH SR | Flash core voltage®* -03 3.6 v
VsTtRY SR | SRAM standby voltage® -03 5.5 v
VppPLL SR | Clock synthesizer voltage® -03 1.32 \Y
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Table 8. Absolute maximum ratings® (continued)

Electrical characteristics

Value
Symbol Parameter Conditions Unit
min max
VRess? SR | Voltage regulator control -0.3 3.6 \Y
input voltage®
Vppa SR | Analog supply voltage5 Reference to Vgga -03 5.5 \%
VbpE SR | 1/0 supply voltage*’ -0.3 36 v
VDDEH SR | 1/0 supply voltage®8 -03 5.5 %
ViN SR | DC input voltage® Vppen Powered 1/0 -1.0° | Vppgy + 0.3 V10 Y%
pads
Vppe powered 1/0 -1.01° | Vppg+0.3VH
pads
Vppa powered /O -1.0 Vppa + 0.3V
pads
VDDREG SR | Voltage regulator supply -0.3 55 \Y,
voltage®
VRH SR | Analog reference high Reference to VRL -03 55 \Y
voltage®
Vgs—Vssa | SR | Vgg differential voltage -0.1 0.1 \Y
Vru—VrL | SR | Vger differential voltage® -03 5.5
VRL - VSSA SR VRL to VSSA differential -0.3 0.3
voltage
VSSPLL_VSS SR VSSPLL to VSS differential -0.1 0.1 \Y
voltage
IMAXD SR | Maximum DC digital input | Per pin, applies to all -3 3 mA
current!? digital pins
IMAXA SR | Maximum DC analog input | Per pin, applies to all — 5 mA
current!3 analog pins
T; SR | Maximum operating —40.0 150.0 °c
temperature rangel* — die
junction temperature
Tsto SR | Storage temperature —-55.0 150.0 °c
range
Tspr SR | Maximum solder — 260.0 °c
temperature®®
MSL SR | Moisture sensitivity levell® — 3 —

1 Functional operating conditions are given in the DC electrical specifications. Absolute maximum ratings are stress
ratings only, and functional operation at the maxima is not guaranteed. Stress beyond the listed maxima may affect

device reliability or cause permanent damage to the device.
2 Allowed 2 V for 10 hours cumulative time, remaining time at 1.2 V +10%.
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0 4] €563 i ected to V¢33 in the package substrate. This specification applies to calibration package

devices only.
Allowed 5.3 V for 10 hours cumulative time, remaining time at 3.3 V +10%.
Allowed 6.8 V for 10 hours cumulative time, remaining time at 5 V +10%.

The pin named as V¢33 is internally connected to the pads Vg asy and Vress in the 144 LQFP package. These
limits apply when the internal regulator is disabled and V¢33 power is supplied externally.

All functional non-supply I/O pins are clamped to Vgg and Vppg, or Vppen-

AC signal overshoot and undershoot of up to 2.0 V of the input voltages is permitted for an accumulative duration of
60 hours over the complete lifetime of the device (injection current not limited for this duration).

Internal structures hold the voltage greater than —1.0 V if the injection current limit of 2 mA is met.

10 Internal structures hold the input voltage less than the maximum voltage on all pads powered by Vppgy supplies, if
the maximum injection current specification is met (2 mA for all pins) and Vppgy is within the operating voltage
specifications.

11 Internal structures hold the input voltage less than the maximum voltage on all pads powered by Vppg supplies, if the
maximum injection current specification is met (2 mA for all pins) and Vppg is within the operating voltage
specifications.

12 Total injection current for all pins (including both digital and analog) must not exceed 25 mA.
13 Total injection current for all analog input pins must not exceed 15 mA.

14 Lifetime operation at these specification limits is not guaranteed.

15 Solder profile per CDF-AEC-Q100.

18 Moisture sensitivity per JEDEC test method A112.

4

9

3.3 Thermal characteristics

Table 9. Thermal characteristics for 144-pin LQFP

Symbol C Parameter Conditions Value Unit
Roia CC | D |Junction-to-Ambient, Natural Convection®  |Single layer board — 1s 43 °C/W
Reia CC | D |Junction-to-Ambient, Natural Convection?  |Four layer board — 2s2p 35 °CIW

Rgiva CC | D |Junction-to-Ambient (@200 ft/min)? Single layer board —1s 34 °CIW

Rgiva CC | D |Junction-to-Ambient (@200 ft/min)? Four layer board — 2s2p 29 °CIW

ReJs CC | D |Junction-to-Board? 22 °CIW

Rescop | CC | D |Junction-to-Case (Top)* 8 °CIW

Y7 CC | D [Junction-to-Package Top, Natural 2 °C/W
Convection*

1 Junction-to-Ambient Thermal Resistance determined per JEDEC JESD51-3 and JESD51-6. Thermal test board
meets JEDEC specification for this package.

2 Junction-to-Board thermal resistance determined per JEDEC JESD51-8. Thermal test board meets JEDEC
specification for the specified package.

8 Junction-to-Case at the top of the package determined using MIL-STD 883 Method 1012.1. The cold plate

temperature is used for the case temperature. Reported value includes the thermal resistance of the interface layer.

Thermal characterization parameter indicating the temperature difference between the package top and the

junction temperature per JEDEC JESD51-2. When Greek letters are not available, the thermal characterization

parameter is written as Psi-JT.
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Table 10. Thermal characteristics for 176-pin LQFP?!

Electrical characteristics

Symbol C Parameter Conditions Value Unit
Rgia CC | D |Junction-to-Ambient, Natural Convection® | Single layer board - 1s 38 °C/IW
Roia CC | D |Junction-to-Ambient, Natural Convection’ | Four layer board - 2s2p 31 °C/w

Roiva CC | D |Junction-to-Moving-Air, Ambient? @200 ft./min., single layer 30 °CIW
board - 1s
Rgiva CC | D |Junction-to-Moving-Air, Ambient? @200 ft./min., four layer 25 °C/IW
board - 2s2p
ReJs CC | D |Junction-to-Board® 20 °CIW
Rosctop | CC | D [Junction-to-Case” 5 °CIW
Y7 CC | D |Junction-to-Package Top, Natural 2 °C/W
Convection®

N

w

Thermal characteristics are targets based on simulation that are subject to change per device characterization.
Junction-to-Ambient Thermal Resistance determined per JEDEC JESD51-3 and JESD51-6. Thermal test board
meets JEDEC specification for this package.
Junction-to-Board thermal resistance determined per JEDEC JESD51-8. Thermal test board meets JEDEC
specification for the specified package.
Junction-to-Case at the top of the package determined using MIL-STD 883 Method 1012.1. The cold plate
temperature is used for the case temperature. Reported value includes the thermal resistance of the interface layer.
Thermal characterization parameter indicating the temperature difference between the package top and the
junction temperature per JEDEC JESD51-2. When Greek letters are not available, the thermal characterization
parameter is written as Psi-JT.

Table 11. Thermal characteristics for 208-pin MAPBGA?

Symbol C Parameter Conditions Value Unit
Rgia CC | D | Junction-to-ambient, natural convection>® | One layer board - 1s 39 °C/IW
Roima CC | D | Junction-to-ambient natural convection>* | Four layer board - 2s2p 24 °C/Iw
RoJa CC | D | Junction-to-ambient (@200 ft/min)2* Single layer board 31 °C/W
Resva | CC | D | Junction-to-ambient (@200 ft/min)%* Four layer board 2s2p 20 °C/IW
Rois CC | D | Junction-to-board® Four layer board - 2s2p 13 °CIwW
Reic CC | D | Junction-to-case® 6 °CIW
Y1 CC | D | Junction-to-package top natural 2 °C/IW
convection’

1 Thermal characteristics are targets based on simulation that are subject to change per device characterization.

Junction temperature is a function of die size, on-chip power dissipation, package thermal resistance, mounting site
(board) temperature, ambient temperature, air flow, power dissipation of other components on the board, and board
thermal resistance.
Per SEMI G38-87 and JEDEC JESD51-2 with the single-layer board horizontal.
Per JEDEC JESD51-6 with the board horizontal.
Thermal resistance between the die and the printed circuit board per JEDEC JESD51-8. Board temperature is
measured on the top surface of the board near the package.

Indicates the average thermal resistance between the die and the case top surface as measured by the cold plate
method (MIL SPEC-883 Method 1012.1) with the cold plate temperature used for the case temperature.

N

4
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06 4 i arameter indicating the temperature difference between package top and the junction
temperature per JEDEC JESD51-2. When Greek letters are not available, the thermal characterization parameter
is written as Psi-JT.

3.3.1 General notes for specifications at maximum junction temperature

An estimation of the chip junction temperature, T, can be obtained from the equation:
Ty=Ta+ (Rgsa * Pp) Eqn. 1

where:
Ta = ambient temperature for the package (°C)
RoJa = junction-to-ambient thermal resistance (°C/W)
Pp = power dissipation in the package (W)
The thermal resistance values used are based on the JEDEC JESD51 series of standards to provide consistent values for
estimations and comparisons. The difference between the values determined for the single-layer (1s) board compared to a
four-layer board that has two signal layers, a power and a ground plane (2s2p), demonstrate that the effective thermal resistance
is not a constant. The thermal resistance depends on the:
»  Construction of the application board (number of planes)
»  Effective size of the board which cools the component
*  Quality of the thermal and electrical connections to the planes
»  Power dissipated by adjacent components
Connect all the ground and power balls to the respective planes with one via per ball. Using fewer vias to connect the package

to the planes reduces the thermal performance. Thinner planes also reduce the thermal performance. When the clearance
between the vias leave the planes virtually disconnected, the thermal performance is also greatly reduced.

As a general rule, the value obtained on a single-layer board is within the normal range for the tightly packed printed circuit
board. The value obtained on a board with the internal planes is usually within the normal range if the application board has:
e One oz. (35 micron nominal thickness) internal planes
»  Components are well separated
»  Overall power dissipation on the board is less than 0.02 W/cm2
The thermal performance of any component depends on the power dissipation of the surrounding components. In addition, the
ambient temperature varies widely within the application. For many natural convection and especially closed box applications,
the board temperature at the perimeter (edge) of the package is approximately the same as the local air temperature near the

device. Specifying the local ambient conditions explicitly as the board temperature provides a more precise description of the
local ambient conditions that determine the temperature of the device.

At a known board temperature, the junction temperature is estimated using the following equation:
T;=Tg + (Rosg * Pp) Eqn. 2

where:
Tg = board temperature for the package perimeter (°C)
Royg = junction-to-board thermal resistance (°C/W) per JESD51-8S
Pp = power dissipation in the package (W)
When the heat loss from the package case to the air does not factor into the calculation, an acceptable value for the junction

temperature is predictable. Ensure the application board is similar to the thermal test condition, with the component soldered to
a board with internal planes.
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8 the essed as the sum of a junction-to-case thermal resistance plus a case-to-ambient thermal
resistance:

Reia = Resc + Reca Eqgn. 3

where:

RgJa = junction-to-ambient thermal resistance (°C/W)

Rgjc = junction-to-case thermal resistance (°C/W)

Roca = case to ambient thermal resistance (°C/W)
Rgjc s device related and is not affected by other factors. The thermal environment can be controlled to change the
case-to-ambient thermal resistance, Rgca. FOr example, change the air flow around the device, add a heat sink, change the
mounting arrangement on the printed circuit board, or change the thermal dissipation on the printed circuit board surrounding

the device. This description is most useful for packages with heat sinks where 90% of the heat flow is through the case to heat
sink to ambient. For most packages, a better model is required.

A more accurate two-resistor thermal model can be constructed from the junction-to-board thermal resistance and the
junction-to-case thermal resistance. The junction-to-case thermal resistance describes when using a heat sink or where a
substantial amount of heat is dissipated from the top of the package. The junction-to-board thermal resistance describes the
thermal performance when most of the heat is conducted to the printed circuit board. This model can be used to generate simple
estimations and for computational fluid dynamics (CFD) thermal models.

To determine the junction temperature of the device in the application on a prototype board, use the thermal characterization
parameter (\V';7) to determine the junction temperature by measuring the temperature at the top center of the package case using
the following equation:

Ty=Tr+ (Y37 X Pp) Eqn. 4

where:

Tt  =thermocouple temperature on top of the package (°C)
W;r = thermal characterization parameter (°C/W)
Pp = power dissipation in the package (W)

The thermal characterization parameter is measured in compliance with the JESD51-2 specification using a 40-gauge type T
thermocouple epoxied to the top center of the package case. Position the thermocouple so that the thermocouple junction rests
on the package. Place a small amount of epoxy on the thermocouple junction and approximately 1 mm of wire extending from
the junction. Place the thermocouple wire flat against the package case to avoid measurement errors caused by the cooling
effects of the thermocouple wire.
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and S. Addison, “Thermal Modeling of a PBGA for Air-Cooled Applications”, Electronic

Packaging and Production, pp. 53-58, March 1998.

e B.Joiner and V. Adams, “Measurement and Simulation of Junction to Board Thermal Resistance and Its Application

in Thermal Modeling,” Proceedings of SemiTherm, San Diego, 1999, pp. 212-220.

3.4 EMI (Electromagnetic Interference) characteristics
Table 12. EMI testing specifications®
. Level .
Symbol Parameter Conditions fosc/fsus Frequency (Max) Unit
Radiated VRE TEM Vppreg = 5.25 'V, 16 MHz crystal |150 kHz — 50 MHz 20 dBuv
emissions, - Tp=+25°C 40 MHz bus
electric field No PLL frequency 50— 150 MHz 20
150 kHz — 30 MHz modulation 150 — 500 MHz 26
RBW 9 kHz, Step
Size 5kHz 500 — 1000 MHz 26
IEC Level K —
30 MHz — 1 GHz -
RBW 120 kHz, Step SAE Level —
Size 80 kHz 16 MHz crystal |150 kHz— 50 MHz 13 dBpVv
40 MHz bus
+/-206 PLL 50 — 150 MHz 13
frequency 150 — 500 MHz 11
modulation
500 — 1000 MHz 13
IEC Level L —
SAE Level 2 —
1 Emi testing and I/O port waveforms per SAE J1752/3 issued 1995-03.
3.5 Electromagnetic static discharge (ESD) characteristics
Table 13. ESD ratingst?
Symbol Parameter Conditions Value Unit
— SR | ESD for Human Body Model (HBM) — 2000 \%
R1 SR | HBM circuit description — 1500 Q
c SR — 100 pF
— SR | ESD for field induced charge Model All pins 500 \%
(FCDM) -
Corner pins 750
— SR | Number of pulses per pin Positive pulses (HBM) 1 —
Negative pulses (HBM) 1 —
— SR | Number of pulses — 1 —

1 All ESD testing is in conformity with CDF-AEC-Q100 Stress Test Qualification for Automotive Grade Integrated

Circuits.
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0 i s: “If after exposure to ESD pulses, the device does not meet the device specification
requirements, which includes the complete DC parametric and functional testing at room temperature and hot
temperature.”

3.6 Power Management Control (PMC) and Power On Reset (POR)
electrical specifications

Table 14. PMC Operating conditions and external regulators supply voltage

ID Name C Parameter Min Typ Max Unit
1 Jtemp SR |—|Junction temperature -40 27 150 °C
2 Vddreg |SR |—|PMC 5V supply voltage VDDREG 4.75% 5 5.25 \%
3 Vdd CC |C |Core supply voltage 1.2 V VDD when external 1.26° 1.3 1.32 \%

regulator is used without disabling the internal
regulator (PMC unit turned on, LVI monitor
active)?

3a — CC |C |Core supply voltage 1.2 V VDD when external 1.14 1.2 1.32 \%
regulator is used with a disabled internal
regulator (PMC unit turned-off, LVI monitor
disabled)

4 Ivdd CC |C |Voltage regulator core supply maximum 400 — — mA
required DC output current

5 Vdd33 |CC |C |Regulated 3.3 V supply voltage when external 3.3 3.45 3.6 \%
regulator is used without disabling the internal
regulator (PMC unit turned-on, internal 3.3V
regulator enabled, LVI

monitor active)*

5a — CC |C |Regulated 3.3 V supply voltage when external 3 33 3.6 \%
regulator is used with a disabled internal
regulator (PMC unit turned-off, LVI monitor
disabled)

6 — CC |C |Voltage regulator 3.3 V supply maximum 80 — — mA
required DC output current

During start up operation the minimum required voltage to come out of reset state is 4.6 V.

An internal regulator controller can be used to regulate core supply.

The minimum supply required for the part to exit reset and enter in normal run mode is 1.28 V.
An internal regulator can be used to regulate 3.3 V supply.
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Table 15. PMC electrical characteristics

ID Name Parameter Min Typ Max Unit Notes
1 Vbg CcC Nominal bandgap voltage — 1.219 — \%
reference
la — CcC Untrimmed bandgap Vbg—4.5% Vbg Vbg+4.5% | V
reference voltage
1b — CcC Trimmed bandgap Vbg—-10mV Vbg Vbg+10mV | V
reference voltage (5 V,
27 °C)}
1c — CC Bandgap reference — 100 — ppm
temperature variation /°C
1d — CcC Bandgap reference supply — 3000 — ppm
voltage variation N
2 vdd CC Nominal VDD core supply — 1.28 — \%
internal regulator target DC
output voltage?®
2a — cC Nominal VDD core supply | Vdd—6% Vvdd Vdd+10% | V
internal regulator target DC
output voltage variation at
power-on reset
2b — CC Nominal VDD core supply Vdd—10%3 vdd Vdd+3% \%
internal regulator target DC
output voltage variation
after power-on reset
2c — CcC Trimming step Vdd — 20 — mV
2d Ivrectl CC Voltage regulator controller 20 — — mA
for core supply maximum
DC output current
3 Lvilp2 CcC Nominal LVI for rising core — 1.160 — \%
supply?
3a — CC Variation of LVI for rising 1.120 1.200 1.280 V |See note ®
core supply at power-on
reset
3b — CcC Variation of LVI for rising Lvilp2—-3%/| Lvilp2 |Lvilp2+3%| V |See note 5
core supply after power-on
reset
3c — CcC Trimming step LVI core — 20 — mV
supply
3d | Lvilp2_h |CC LVI core supply hysteresis — 40 — mV
4 | Porl.2V_r |CC POR 1.2 V rising — 0.709 — \Y,
4a — CcC POR 1.2 Vrising variation |Porl.2V_r—|Porl.2V_r|Porl.2V_r+| V
35% 35%
4b | Porl.2V_f |CC POR 1.2 V falling — 0.638 — \Y,
4c — CcC POR 1.2 V falling variation |Porl.2V_f—| Porl.2V_f | Porl.2V_f+| V
35% 35%
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Table 15. PMC electrical characteristics (continued)

Electrical characteristics

Name

Parameter

Min

Typ

Max

Unit Notes

Vdd33

CcC

Nominal 3.3 V supply
internal regulator DC output
voltage

3.39

5a

CC

Nominal 3.3 V supply
internal regulator DC output
voltage variation at
power-on reset

Vdd33 -
8.5%

Vdd33

Vdd3 + 7%

V |See note ©

5b

CcC

Nominal 3.3 V supply
internal regulator DC output
voltage variation after
power-on reset

Vdd33 —
7.5%

Vdd33

Vdd33 +
7%

V  |With internal
load up
to 1dd3p3

5c

CcC

Voltage regulator 3.3 V
output impedance at
maximum DC load

5d

1dd3p3

CcC

Voltage regulator 3.3 V
maximum DC output
current

80

mA

5e

Vdd33 ILim

CcC

Voltage regulator 3.3V DC
current limit

130

mA

Lvi3p3

CcC

Nominal LVI for rising 3.3 V
supply

3.090

V |The Lvi3p3
specs are also
valid for the
Vddeh LVI

6a

cC

Variation of LVI for rising
3.3 V supply at power-on
reset

Lvi3p3-6%

Lvi3p3

Lvi3p3+6%

V |See note 7

6b

CcC

Variation of LVI for rising
3.3 V supply after power-on
reset

Lvi3p3-3%

Lvi3p3

Lvi3p3+3%

V |See note 7

6¢c

CcC

Trimming step LVI 3.3V

20

mV

6d

Lvi3p3_h

CcC

LVI 3.3 V hysteresis

60

mV

Por3.3V_r

CcC

Nominal POR for rising
3.3V supply

1.96

V |The 3.3V POR
specs

are also valid
for the

Vddeh POR

7a

CcC

Variation of POR for rising
3.3V supply

Por3.3V_r—
35%

Por3.3V_r

Por3.3V_r+
35%

7b

Por3.3V_f

cC

Nominal POR for falling
3.3V supply

1.76

7c

CcC

Variation of POR for falling
3.3V supply

Por3.3V_f-
35%

Por3.3V_f

Por3.3V_f+
35%

Lvi5p0

cC

Nominal LVI for rising 5 V
VDDREG supply

4.290
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Table 15. PMC electrical characteristics (continued)

ID Name C Parameter Min Typ Max Unit Notes
8a — CC |C |Variation of LVIforrising 5 V | Lvi5p0—6% | Lvi5p0 |Lvi5p0+6% | V
VDDREG supply at
power-on reset
8b — CC |C |Variation of LVIforrising5 V | Lvi5p0-3% | Lvi5p0 |Lvi5p0+3% | V
VDDREG supply power-on
reset
8c — CC |C |Trimming step LVI5 V — 20 — mV
8d | Lvi5p0_h |CC |C |LVI5 V hysteresis — 60 — mV
9 Por5V_r |CC |C |Nominal POR for rising 5 V — 2.6 — \%
VDDREG supply
9a — CC |C |Variation of POR for rising | Por5V_r— | Por5V_r | Por5V_r+ | V
5V VDDREG supply 35% 50%
9b | Por5V_f |CC |C |Nominal POR for falling 5 V — 2.4 — \Y
VDDREG supply
9c — CC |C |Variation of POR for falling | Por5V_f— | Por5V_f | Por5V_f+ | V
5V VDDREG supply 35% 50%
1 The limits will be reviewed after data collection from 3 different lots in a full production environment.
2 Using external ballast transistor.
3 Min range is extended to 10% since Lvilp2 is reprogrammed from 1.2 V to 1.16 V after power-on reset.
4 LV for falling supply is calculated as LVI rising - LVI hysteresis.
5

and maximum Vdd DC target respectively.

during POR.
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Minimum loading (<10 mA) for reading trim values from flash, powering internal RC oscillator, and IO consumption

Lvi3p3 tracks DC target variation of internal Vdd33 regulator. Minimum and maximum Lvi3p3 correspond to
minimum and maximum Vdd33 DC target respectively.
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6~ xample

Resistor may or may not be
required. It depends on the
allowable power dissipation
of the npn bypass transistor
device.

VDDREG

1.1-5.60 %10 Wk
' .
J:10 pF M C U

* VReeTL
X %
— 150
Emitter and collector capacitors Vop
(6.8 uF and 10 pF) should be
matched (same type)and ESR [ L 1 1 1 L L | | ——680 nF
should be lower than 200 mQ.

| o | Vss
4x6.8pF 4 x 220 nF

\ Mandatory decoupling

capacitor network

Notes:
1. The VrceTL Capacitor is required.
2. The bypass transistor MUST be operated out of its saturation region.

Figure 7. Core voltage regulator controller external components preferred configuration

3.6.2 Recommended power transistors

The following NPN transistors are recommended for use with the on-chip voltage regulator controller: ON Semiconductor™
BCP68T1 or NJD2873 as well as Philips Semiconductor™ BCP68. The collector of the external transistor is preferably
connected to the same voltage supply source as the output stage of the regulator.

Table 16. Recommended operating characteristics

Symbol Parameter Value Unit
hee (B) | DC current gain (Beta) 60 — 550 —
Pp Absolute minimum power dissipation >1.0 W
(1.5 preferred)
Icmaxpe | Minimum peak collector current 1.0 A
VCEgar | Collector-to-emitter saturation voltage > 200! mV
Ve Base-to-emitter voltage >0.7 \

1 Adjust resistor at bipolar transistor collector for 3.3 V/5.0 V to avoid VCE < VCEgur
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: wn sequencing

There is no power sequencing required among power sources during power up and power down, in order to operate within
specification but use of the following sequence is strongly recommended when the internal regulator is bypassed:

5V—>33Vand12V
This is also the normal sequence when the internal regulator is enabled.

Although there are no power up/down sequencing requirements to prevent issues like latch-up, excessive current spikes, etc.,
the state of the 1/O pins during power up/down varies according to table Table 17 for all pins with fast pads (pad_fc), and
Table 18 for all pins with medium (pad_msr_hv), slow (pad_ssr_hv) and multi-voltage (pad_multv_hv) pads.

Table 17. Power sequence pin states for fast pads

VbpE VRcs3 Vbp Fast (pad_fc)
LOW X X LOW

VbpE LOW X HIGH

Vooe VRe3s LOW HIGH IMPEDANCE
Vope VRcas Voo FUNCTIONAL

Table 18. Power sequence pin states for medium, slow and multi-voltage pads

Medium (pad_msr_hv)
VDbDEH Vbp Slow (pad_ssr_hv)
Multi-voltage (pad_multv_hv)

LOW X LOW
VDDEH LOW HIGH IMPEDANCE
VDDEH Vob FUNCTIONAL

3.8 DC electrical specifications

Table 19. DC electrical specifications?!
Value?
Symbol C Parameter Conditions Unit
min typ max
Vpp SR | — | Core supply voltage — 1.14 — 1.32 \%
VbpE SR | — | I/0 supply voltage — 1.62 — 3.6% v
VDDEH SR | — | I/O supply voltage — 3.0 — 5.25 \Y
VReas SR | — | 3.3 Vregulated — 3.0 — 3.6 \Y
voltage?
Vopa SR | — | Analog supply — 4.75° — 5.25 Y
voltage
VINDC SR — | Analog input — VSSA_O'3 — VDDA+O'3 \%
voltage®
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Value?
Symbol Parameter Conditions Unit
min typ max
VSS - VSSA SR VSS differential —_— -100 —_— 100 mV
voltage
VgL SR Analog reference low — Vssa — Vgsat0.1 \Y,
voltage
VRrL — Vssa SR Vg, differential — -100 — 100 mVv
voltage
VRH SR Analog reference — Vppa—0.1 — Vppa \Y
high voltage
VrH — VRL SR VRreg differential — 4.75 — 5.25 \Y
voltage
Vppe SR Flash operating — 1.14 — 1.32 \Y
voltage *
VeLasH® SR Flash read voltage — 3.0 — 3.6 v
VsTeY SR SRAM standby Unregulated 0.95 — 1.2 \Y,
voltage mode
Regulated 2.0 — 55
mode
VDDREG SR Voltage regulator — 4.0 — 5.25 \Y
supply voltage®
VppPLL SR Clock synthesizer — 1.14 — 1.32 \Y
operating voltage
differential voltage
ViLs SR Slow/medium pad Hysteresis Vgs—0.3 — 0.35*VppgH \Y
I/O input low voltage | enabled
hysteresis Vgs—0.3 — 0.40*VppgH
disabled
ViLF SR Fast pad I/O input Hysteresis Vgs—0.3 — 0.35*Vppe \Y
low voltage enabled
hysteresis Vgs—0.3 — 0.40*Vppg
disabled
ViL Ls SR Multi-voltage pad Hysteresis Vgs—0.3 — 0.8 \Y
I/O input low voltage | enabled
in low-swing -
model0:11.12,13 Hysteresis Vgs—0.3 — 0.9
disabled
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Table 19. DC electrical specifications?! (continued)

Value?
Symbol Parameter Conditions Unit
min typ max
VIL Hs SR Multi-voltage pad I/O | Hysteresis Vgs—0.3 — 0.35 VppeH \Y
input low voltage in enabled
high-swing mode -
Hysteresis Vgs—0.3 — 0.4 VppeH
disabled
ViH_s SR Slow/medium pad Hysteresis 0.65 VppeH — Vppent0.3 \Y,
I/O input high enabled
voltage -
hysteresis 0.55 VppeH — Vppen+0.3
disabled
ViH F SR Fast pad 1/O input Hysteresis 0.65 Vppge — Vppgt+0.3 \Y
high voltage enabled
hysteresis 0.55 Vppe — Vppet0.3
disabled
ViH Ls SR Multi-voltage pad I/O | Hysteresis 25 — 4.0 \Y,
input high voltage in | enabled
low-swing -
model0:11,12,13,14 Hysteresis 2.2 — 4.0
disabled
VIH_Hs SR Multi-voltage pad I/O | Hysteresis 0.65 VppeH — Vppent0.3 \Y,
input high voltage in | enabled
high-swing mode®® .
Hysteresis 0.55 Vppen — Vppent0.3
disabled
VoL s CcC Slow/medium — — — 0.2*VppEH \Y
multi-voltage pad I/0
output low
voltage'8-16
VOL_F CcC Fast pad 1/0O output — — — 0'2*VDDE \%
low voltagel”:18
VoL Ls SR Multi-voltage pad I/O loL =2 mA — — 0.6 \Y,
output low voltage in
low-swin
model0.11,12,13,17
VoL _Hs SR Multi-voltage pad I/0 — — — 0.2 Vppgn \%
output low voltage in
high-swing mode®’
VoH_s ccC Slow/medium pad — 0.8 VppeH — — \Y
I/O output high
voltage!®16
VoH_F CcC Fast pad 1/O output — 0.8 Vppe — — \Y
high voltage!”-18
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Table 19. DC electrical specifications?! (continued)

Electrical characteristics

Value?
Symbol Parameter Conditions Unit
min typ max
VoH_Ls SR Multi-voltage pad I/O loL = 2 — 3.7 \Y
output high voltage 0.5 mA
in low-swing Min Vppgn =
model0:11,12,13,17 475V
VOH_HS SR Multi-voltage pad I/0 — 0.8 VDbDEH — — \%
output high voltage
in high-swing
mode®’
Vhys s cC Slow/medium/multi-v — 0.1*VppeH — — \
oltage I/O input
hysteresis
Vhys F CcC Fast 1/0 input — 0.1 *Vppe — — \Y,
hysteresis
VHys Ls CcC Low-Swing-Mode hysteresis 0.25 — — \Y,
Multi-Voltage 110 enabled
Input Hysteresis
Iop*pppL X | CC Operating current Vpp=1.32V, — — 195 mA
1.2 V supplies 80 MHz
ccC Vpp=1.32V, — — 135
60 MHz
ccC Vpp=1.32V, — — 98
40 MHz
IpDSTBY ccC Operating current T,=55°C, — — 100 HA
1.2 V supplies 80 MHz
IbDSTBY150 CcC Operating current T,=150 °C, — — 700 A
1.2 V supplies 80 MHz
IpbsLow cc Vpp low-power Slow mode?® — — 50 mA
IbbsToP mode operating 1
current @ 1.32 V Stop mode — — 50
IbD33 CcC Operating current VRC334 — — 60 mA
3.3V supplies @
80 MHz
Ibpa ccC Operating current Vppa — — 30 mA
IREF 5.0 V supplies @
IDDREG 80 MHz Analog —_— —_— 1.0
reference
supply current
(transient)
VDDREG — — 70
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Table 19. DC electrical specifications?! (continued)

Value?
Symbol C Parameter Conditions Unit
min typ max
IDDH1 CC | C | Operating current VDDEHL — — Seenote 2 | mA
lDDHG VDDE22 SUpp"eS @
lDDH? c 80 MHz VDDEHG - -
|
oo C VDDEH? - -
DDH9
lbp12 C VppEe? — —
c VDDEH9 — —
c VbpE12 — —
lacT s CC | C | Slow/medium /O 3.0vV-36V 15 — 95 pA
weak pull up/down
C | current?® 45V -525V 35 — 200
lacT F CC | C | Fastl/O weak pull 1.62V-198V 36 — 120 pA
up/down current®3
C 225V -275V 34 — 139
C 3.0V-36V 42 — 158
IACT_MV_PU CcC C Multi-voltage pad V?gE:30—36 20 — 75 pA
weak pullup current v+,
pad_multv_hv,
all process
corners,
high swing
mode only
45V -525V 25 — 175
IACT_MV_PD CcC Multivoltage pad VDEE:3.0—3.6 10 — 60 nA
weak pulldown vi0
current pad_multv_hv,
all process
corners,
high swing
mode only
C 45V -525V 25 — 200
linacT D CC | C | l/Oinput leakage — -2.5 — 25 pA
current?*
lic SR | C | DC injection current — -1.0 — 1.0 mA
(per pin)
IINACT A SR | C | Analoginputcurrent, — -250 — 250 nA
channel off, AN[0:7],
AN38, AN39%°
C | Analoginputcurrent, — -150 — 150
channel off, all other
analog pins (ANX)2°
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Value?
Symbol C Parameter Conditions Unit
min typ max
CL CC C | Load capacitance DSC(PCR[8:9)]) — — 10 pF
(fast 1/0)?® = 0b00
C DSC(PCR[8:9]) — — 20
= 0b01
C DSC(PCR[8:9]) — — 30
=0bl0o
C DSC(PCR[8:9]) — — 50
=0bl1l
Cin CC | C | Input capacitance — — — 7 pF
(digital pins)
Cin A CcC C | Input capacitance — — — 10 pF
(analog pins)
Cin_m CcC C | Input capacitance — — — 12 pF
(digital and analog
pins2’)
RPUPDZOOK SR — Weak PU”-Up/DOWn — 130 — 280 kQ
Resistance?®:2°
200 kQ Option
Rpuprb100K SR — | Weak Pull-Up/Down — 65 — 140 kQ
Resistance?®:2
100 kQ Option
RpupDpsk SR | — | Weak Pull-Up/Down | 5V * 10% 14 — 5.2 kQ
Resistance?® supply
5 kQ Option
— 3.3Vt 10% 1.7 — 7.7
supply
TA(TLt0T) SR | — | Operating — —-40.0 — 125.0 °C
temperature range -
ambient (packaged)
— SR | — | Slew rate on power — — — 50 V/ms
supply pins

These specifications are design targets and subject to change per device characterization.

TBD: To Be Defined.

Vppe must be lower than Vrc33, otherwise there is additional leakage on pins supplied by Vppe.

These specifications apply when V33 is supplied externally, after disabling the internal regulator (Vppreg = 0).

ADC is functional with 4 V < Vppa < 4.75 V but with derated accuracy. This means the ADC will continue to function at full
speed with no bad behavior, but the accuracy will be degraded.

Internal structures hold the input voltage less than Vppa + 1.0 V on all pads powered by Vppa supplies, if the maximum
injection current specification is met (3 mA for all pins) and Vppa is within the operating voltage specifications.

The Vppg supply is connected to Vpp in the package substrate. This specification applies to calibration package devices
only.

g A W N P
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6! MR calibration package.

® Regulator is functional, with derated performance, with supply voltage down to 4.0 V.

10 Multi-voltage pads (type pad_multv_hv) must be supplied with a power supply between 4.75 V and 5.25 V.
11 The slew rate (SRC) setting must be 0b11 when in low-swing mode.

12 while in low-swing mode there are no restrictions in transitioning to high-swing mode.

13 Pin in low-swing mode can accept a 5 V input.

14 values are pending characterization.

15 Pin in low-swing mode can accept a 5 V input.

16 Characterization based capability:

IOH_S = {6, 11.6} mA and IOL_S ={9.2, 17.7} mA for {slow, medium} I/O with VDDEH=4.5V;
IOH_S ={2.8, 5.4} mA and IOL_S = {4.2, 8.1} mA for {slow, medium} I/O with VDDEH=3.0 V

17 Characterization based capability:

IOH_F = {12, 20, 30, 40} mA and IOL_F = {24, 40, 50, 65} mA for {00, 01,10, 11} drive mode with VDDE=3.0 V:
IOH_F = {7, 13, 18, 25} mA and IOL_F = {18, 30, 35, 50} mA for {00, 01, 10, 11} drive mode with VDDE=2.25 V:
IOH_F ={3, 7, 10, 15} mA and IOL_F ={12, 20, 27, 35} mA for {00, 01, 10, 11} drive mode with VDDE=1.62 V
18 All VOL/VOH values 100% tested with + 2 mA load.

19 Run mode as follows:

« System clock = 40/60/80 MHz + FM 2%

» Code executed from flash memory

» ADCO at 16 MHz with DMA enabled

* ADC1 at 8 MHz

« eMIOS pads toggle in PWM mode with a rate between 100 kHz and 500 kHz

« eTPU pads toggle in PWM mode with a rate between 10 kHz and 500 kHz

« CAN configured for a bit rate of 500 kHz

« DSPI configured in master mode with a bit rate of 2 MHz

« eSCl transmission configured with a bit rate of 100 kHz

20 Bypass mode, system clock at 1 MHz (using system clock divider), PLL shut down, CPU running simple executive code,
4 x ADC conversion every 10 ms, 2 x PWM channels at 1 kHz, all other modules stopped.

21 Bypass mode, system clock at 1 MHz (using system clock divider), CPU stopped, PIT running, all other modules stopped.

22 power requirements for each I/O segment are dependent on the frequency of operation and load of the 1/0 pins on a
particular 1/0 segment, and the voltage of the 1/0O segment. See Table 20 for values to calculate power dissipation for
specific operation. The total power consumption of an I/O segment is the sum of the individual power consumptions for
each pin on the segment.

23 Absolute value of current, measured at V,,_ and V.

24 Weak pull up/down inactive. Measured at Vppg = 3.6 V and Vppey = 5.25 V. Applies to pad types: fast (pad_fc).

25 Maximum leakage occurs at maximum operating temperature. Leakage current decreases by approximately one-half for
each 8 to 12 °C, in the ambient temperature range of 50 to 125 °C. Applies to pad types: pad_a and pad_ae.

26 Applies to CLKOUT, external bus pins, and Nexus pins.

27 Applies to the FCK, SDI, SDO, and SDS pins.

28 This programmable option applies only to eQADC differential input channels and is used for biasing and sensor
diagnostics.

29 When the pull-up and pull-down of the same nominal 200 KQ or 100 KQ value are both enabled, assuming no interference
from external devices, the resulting pad voltage will be 0.5*Vppg + 2.5%

3.9 1/O Pad current specifications

NOTE

MPC5634M devices use two sets of 1/0 pads (5 V and 3.3 V). See Table 1 and Table 4 in
Section 2.6, “Signal summary,” for the pad type associated with each signal.

The power consumption of an I/0 segment depends on the usage of the pins on a particular segment. The power consumption
is the sum of all output pin currents for a particular segment. The output pin current can be calculated from Table 20 based on
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parameters that faII out5|de the values given in Table 20.

Table 20. I/O pad average Ippg specifications

1

Electrical characteristics

d-on the pin. Use linear scaling to calculate pin currents for voltage, frequency, and load

L I R R v e e
Slow | Ipry ssr v | CC | D| 37 50 | 5.25 11 9 —
cc |b| 130 50 | 5.25 01 25 —
cc |D| 650 50 | 5.25 00 05 —
cCc |D| 840 200 | 5.25 00 15 —
Medium | Ipry msr v | CC | D| 24 50 | 5.25 11 14 —
cc |p| 62 50 | 5.25 01 5.3 —
cc |pb| 317 50 | 5.25 00 11 —
cc |p| 425 200 | 5.25 00 3 —
Fast IbRv_FC cc |p| 10 50 3.6 11 50.4 101.6
cc |p| 10 30 3.6 10 14.2 57.3
cc |p| 10 20 3.6 01 16.4 43.6
cc|p| 10 10 3.6 00 9.8 15.9
cc |p| 10 50 | 1.98 11 22.9 453
cc |p| 10 30 | 1.98 10 6.7 25.3
cc|p| 10 20 | 1.98 01 45 17.3
cc|p| 10 10 | 1.98 00 3 9.6
MultiV | lpgy murv. | CC | D| 15 50 5.25 11 21.2% —
g\j\,'%g v cc |p| 30 50 | 525 10 5 —
Mode) cc |D| 50 50 | 5.25 01 6.24 —
cc |b| 300 50 | 5.25 00 1.1 —
cc |b| 300 200 | 5.25 00 4.0% —
MultV | Ipgy murv. | CC | D| 15 30 | 525 11 20.26 —
5(qu v cc | b 5.25
M"(;’:j”g 30 30 11 NA —

o 01~ W N P

Numbers from simulations at best case process, 150 °C.
All loads are lumped.
Average current is for pad configured as output only.
Ratio from 5.5 V pad spec to 5.25 V data sheet.

Not specified.
Low swing mode is not a strong function of VppEg.
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399%385%5—@&633 current specifications

The power consumption of the VRC33 supply is dependent on the usage of the pins on all 1/0O segments. The power
consumption is the sum of all output pin Vge33 currents for all 1/O segments. The output pin Vgc3s current can be calculated
from Table 21 based on the voltage, frequency, and load on all medium, slow, and multv_hv pins. The output pin VRC33 current
can be calculated from Table 22 based on the voltage, frequency, and load on all fast pins. Use linear scaling to calculate pin
currents for voltage, frequency, and load parameters that fall outside the values given in Table 21 and Table 22.

Table 21. /0 pad Vgcs3 average Ippg specifications?
Pad Type symbol | c | Period | Load® | slew Rale | lopaa vg | lopza RS

Slow Ibrv ssr Hv | CC | D| 100 50 11 0.8 235.7
CC | D| 200 50 01 0.04 87.4

CC | D| 800 50 00 0.06 47.4

CC | D| 800 200 00 0.009 47

Medium | Ipry wsr Hv | CC | D| 40 50 11 2.75 258
CC | D| 100 50 01 0.11 76.5

cC | D| 500 50 00 0.02 56.2

CC | D| 500 200 00 0.01 56.2

Multiv3 Ibrv MuLTv. | CC | D| 40 50 11 2.75 258

(High Swing HY

Mode) CC | D| 100 50 01 0.11 76.5
CC | D| 500 50 00 0.02 56.2

CC | D| 500 200 00 0.01 56.2

Multiv* Ibrv muLTv. | CC | D| 40 30 11 2.75 258

(Low Swing HY

Mode) CC |D| 100 30 11 0.11 76.5
CC | D| 500 30 11 0.02 56.2

CC | D| 500 30 11 0.01 56.2

1 These are typical values that are estimated from simulation and not tested. Currents apply to output pins

only.

2 All loads are lumped.

3 Average current is for pad configured as output only.

4 In low swing mode, multi-voltage pads (pad_multv_hv) must operate in highest slew rate setting.
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Table 22. Vrc33 pad average DC current?!

Electrical characteristics

Perio 2 : Ibpas Ibpas
TF;ide symbol | C| d L(‘;E‘F‘; V?\;:)% V(Q/E;E ove | Avg RMS
(ns) (WA) (WA)
cC | D 10 50 3.6 3.6 11 3.32 11.77
CC | D 10 30 3.6 3.6 10 2.28 7.07
CC | D 10 20 3.6 3.6 01 1.73 5.75
CC | D 10 10 3.6 3.6 00 1.39 4.77
Fast | Iprv_rc
B CC | D 10 50 3.6 1.98 11 2.3 7.81
cCcC | D 10 30 3.6 1.98 10 1.64 4.96
cCcC | D 10 20 3.6 1.98 01 1.37 4.31
CC | D 10 10 3.6 1.98 00 1.06 4.09

1 These are typical values that are estimated from simulation and not tested. Currents apply to output pins

only.

2 All loads are lumped.

3.9.2

LVDS pad specifications

LVDS pads are implemented to support the MSC (Microsecond Channel) protocol which is an enhanced feature of the DSPI

module. The LVDS pads are compliant with LVDS specifications and support data rates up to 50 MHz.

Table 23. DSPI LVDS pad specification 1+ 2

. -, Min. Typ. Max. .
# Characteristic Symbol C Condition Value Value | Value Unit
Data Rate
4 | Data Frequency Fivpseik cC D 50 MHz
Driver Specs
5 | Differential output voltage VOD3 CC | D | SRC=0b00 150 400 mV
or Obl11
CC | D | SRC=0b01 90 320
CC | D | SRC=0b10 160 480
6 | Common mode voltage Vos® CC | D 0.9 1.2 1.6 \Y,
(LVDS), Vos
7 | Rise/Fall time Tr/TE CC | D 2 ns
8 | Propagation delay (Low to TpLH CC | D 4 ns
High)
9 | Propagation delay (High to TrHL CC | D 4 ns
Low)
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0 0 "MPCS634M"L U qlnble 23. DSPI LVDS pad specification * 2 (continued)
10 | Delay (H/L), sync Mode tppsyne | CC | D 4 ns
11 | Delay, Z to Normal Tpz CC | D 500 ns
(High/Low)
12 | Diff Skew Itphla-tplhbl or Tskew CC | D 0.5 ns
Itplhb-tphlal
Termination
13 | Trans. Line (differential Zo) CC | D 95 100 105 W
14 | Temperature CC | D -40 150 °C

1 These are typical values that are estimated from simulation.
2 These specifications are subject to change per device characterization.
3 Preliminary target values. Actual specifications to be determined.

3.10 Oscillator and PLLMRFM electrical characteristics

Table 24. PLLMRFM electrical specifications?
(VDDPLL =1.14 Vto 1.32 V, VSS = VSSPLL =0 V, TA = TL to TH)

Value
Symbol C Parameter Conditions Unit
min max
fret crystat | CC | C | PLL reference frequency range? Crystal reference 4 20 MHz
el
refext C External 4 80
reference
foll_in CC | C | Phase detector input frequency range — 4 16 MHz
(after pre-divider)
foco CC | C | VCO frequency range® — 256 512 MHz
fsys CC | C | On-chip PLL frequency? — 16 80 MHz
fsys CC | C | System frequency in bypass mode? Crystal reference 4 20 MHz
C External 0 80
reference
teye CC | C | System clock period — — 17 1sys ns
fLorL CC | C | Loss of reference frequency window® | Lower limit 1.6 3.7 MHz
f
LORH C Upper limit 24 56
fsem CC | C | Self-clocked mode frequency &’ — 1.2 75 MHz

MPC5634M Microcontroller Data Sheet, Rev. 6

80 Freescale Semiconductor


http://www.dzsc.com/ic/sell_search.html?keyword=MPC5634M

0 O "MPC5634M" "] O U

Table 24. PLLMRFM electrical specifications?

Electrical characteristics

(VDDPLL =1.14Vto 1.32 V, VSS = VSSPLL =0 V, TA = TL to TH) (COﬂtInued)

Value
Symbol C Parameter Conditions Unit
min max
CyTTER CC | C | CLKOUT Peak-to-peak (clock | fgyg maximum -5 5 % foL
eriod edge to clock edge
jFi)tterB’g’lo'll g ge) KOUT
C Long-term jitter —6 6 ns
(avg. over 2 ms
interval)
test CC | C | Crystal start-up time % 13 — — 10 ms
Viuext | CC | C | EXTAL input high voltage Crystal Mode!4, | Vxtal+ — %
0.8<Vxtal<1.5v1® 0.4
C External Vress! | Vrkess
Reference'# 16 2+0.4
Viiexr | CC | C | EXTAL input low voltage Crystal Mode'4, — Vxtal — v
0.65<Vxtal<1.25 0.4
V15
C External 0 VReas!
Referencel# 16 2-04
— CC | C | XTAL load capacitancel? 4 MHz 5 30 pF
8 MHz 5 26
12 MHz 5 23
16 MHz 5 19
20 MHz 5 16
ol CC | C | PLL lock time 217 — — 200 us
tac CC | C | Duty cycle of reference — 40 60 %
fLck CC | C | Frequency LOCK range — —6 6 % foys
fuL CC | C | Frequency un-LOCK range — -18 18 % foys
fcs CC | C | Modulation Depth Center spread +0.25 +4.0 %ofsys
f
DS C Down Spread -0.5 -8.0
fmop CC | C | Modulation frequency?® — — 100 kHz

1 All values given are initial design targets and subject to change.

2 Considering operation with PLL not bypassed.
3 fyco is calculated as follows:

— In Legacy Mode fyco = (ferystal (PREDIV+1))*(4*(MFD+4))
— In Enhanced Mode fvco = (feysta/(EPREDIV+1))*(EMFD+4)

4 All internal registers retain data at 0 Hz.

5
mode.
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3

3

D B n P n
the f or window.

fyco self clock range is 20-150 MHz. fgc) represents fgyg after PLL output divider (ERFD) of 2 through 16 in
enhanced mode.

This value is determined by the crystal manufacturer and board design.

Jitter is the average deviation from the programmed frequency measured over the specified interval at maximum fgys.
Measurements are made with the device powered by filtered supplies and clocked by a stable external clock signal.
Noise injected into the PLL circuitry via Vppp | and Vggp | and variation in crystal oscillator frequency increase the
Cyir1ER PErcentage for a given interval.

10 proper PC board layout procedures must be followed to achieve specifications.

1 values are with frequency modulation disabled. If frequency modulation is enabled, jitter is the sum of Cj e and
either fcg or fpg (depending on whether center spread or down spread modulation is enabled).

12 This value is determined by the crystal manufacturer and board design. For 4 MHz to 20 MHz crystals specified for
this PLL, load capacitors should not exceed these limits. For a 20 MHz crystal the maximum load should be 17 pF.

13 proper PC board layout procedures must be followed to achieve specifications.
14 This parameter is guaranteed by design rather than 100% tested.

15 yxtal range is preliminary and subject to change pending characterization data.
16 \/,yexT cannot exceed VRc33 in external reference mode.

17 This specification applies to the period required for the PLL to relock after changing the MFD frequency control bits
in the synthesizer control register (SYNCR).

18 Modulation depth will be attenuated from depth setting when operating at modulation frequencies above 50kHz.

cy is the frequency that the PLL operates at when the reference frequency falls outside

7

8
9

.11 Temperature sensor electrical characteristics

Table 25. Temperature sensor electrical characteristics

Value
Symbol C Parameter Conditions Unit

min typical max

— CC | C |Temperature -40 — 150 °C
monitoring range

— CC | C |Sensitivity — 6.3 — mV/°C

— CC | C |Accuracy T;=-40t0 150 °C -10 — 10 °C

.12 eQADC electrical characteristics

Table 26. eQADC conversion specifications (operating)

Value
Symbol C Parameter Unit
min max

fapcLK CC | C | ADC clock (ADCLK) frequency 2 16 MHz
CcC CC | C | Conversion cycles 2+13 128+14 ADCLK
cycles

Tsr CC | C | Stop mode recovery time! — 10 us

— CC | C | Resolution® 1.25 — mv
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oo ”MPC5634MI‘IIJ’;]P\Q\ Q; eQADC conversion specifications (operating) (continued)

Value
Symbol C Parameter Unit
min max
OFFNC CC | C | Offset error without calibration 0 160 Counts
OFFWC CC | C | Offset error with calibration -4 4 Counts
GAINNC CC | C | Full scale gain error without calibration -160 0 Counts
GAINWC CC | C | Full scale gain error with calibration -4 4 Counts
lINg CC | C | Disruptive input injection current 34 5 © -3 3 mA
Eing CC | C | Incremental error due to injection current57: -4 4 Counts
TUES CC | C | Total unadjusted error (TUE) at 8 MHz -4 4 Counts
TUE16 CC | C | Total unadjusted error at 16 MHz -8 8 Counts
GAINVGALl | CC | — | Variable gain amplifier accuracy (gain=1)°
cC | P INL 8 MHz ADC -4 4 Counts?®
cC | P 16 MHz ADC -8 8 Counts
cc | P DNL 8 MHz ADC -3 3t Counts
cc | P 16 MHz ADC -3t 3t Counts
GAINVGA2 | CC | — | Variable gain amplifier accuracy (gain:2)9
CC | P INL 8 MHz ADC -5 5 Counts
cC | P 16 MHz ADC -8 8 Counts
CcC | P DNL 8 MHz ADC -3 3 Counts
cC | P 16 MHz ADC -3 3 Counts
GAINVGA4 | CC | — | Variable gain amplifier accuracy (gain=4)9
cC | P INL 8 MHz ADC -7 7 Counts
cC | P 16 MHz ADC -8 8 Counts
cC | P DNL 8 MHz ADC —4 4 Counts
CcC | P 16 MHz ADC —4 4 Counts

Stop mode recovery time is the time from the setting of either of the enable bits in the ADC Control Register to the
time that the ADC is ready to perform conversions.Delay from power up to full accuracy = 8 ms.

At Vgy — VgL = 5.12 V, one count = 1.25 mV. Without using pregain.

Below disruptive current conditions, the channel being stressed has conversion values of Ox3FF for analog inputs
greater then Vg and 0x0 for values less then Vg, . Other channels are not affected by non-disruptive conditions.
Exceeding limit may cause conversion error on stressed channels and on unstressed channels. Transitions within
the limit do not affect device reliability or cause permanent damage.

Input must be current limited to the value specified. To determine the value of the required current-limiting resistor,
calculate resistance values using Vpgosciamp = Vopa + 0.5 V and VyegeLampe = — 0.3V, then use the larger of the
calculated values.
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8
9

jacent pins at injection limits.

Performance expected with production silicon.
All channels have same 10 kQ < Rs < 100 kQ2; Channel under test has Rs=10 KQ; Iin3=linamaxslinamin
Variable gain is controlled by setting the PRE_GAIN bits in the ADC_ACR1-8 registers to select a gain factor of x1,

x2, or x4. Settings are for differential input only. Tested at x1 gain. Values for other settings are guaranteed by as

indicated.

10 At Vg — VR, =5.12 V, one LSB = 1.25 mV.
11 Guaranteed 10-hit monotonicity.

3.13 Platform flash controller electrical characteristics

3.14 Flash memory electrical characteristics

Table 27. APC, RWSC, WWSC settings vs. frequency of operation?

Target Max Frequency APC2 RWSC?2 WWSC
(MHz)
20 000 000 01
40 001 001 01
60 010 010 01
80 011 011 11

1 lllegal combinations exist, all entries must be taken from the same row

2 APC must be equal to RWSC

Table 28. Program and erase specifications

Symbol Parameter Min Value -gaﬁlijceall llclietli;l Max3 | Unit
Tdwprogram P |Double Word (64 bits) Program Time* — 22 50 500 us
TBKPRG P |Bank Program (512KB)* ° — 1.45 1.65 33 s
Tikpperase | P |16 KB Block Pre-program and Erase Time — 300 500 5000 ms
Taokpperase | P |32 KB Block Pre-program and Erase Time — 400 600 5000 ms
Teakpperase P |64 KB Block Pre-program and Erase Time — 600 900 5000 ms
Tiogkpperase | P |128 KB Block Pre-program and Erase Time — 800 1300 7500 ms

change pending device characterization.

values are characterized but not guaranteed.

Initial factory condition: < 100 program/erase cycles, 25 °C, typical supply voltage.
The maximum program & erase times occur after the specified number of program/erase cycles. These maximum

Actual hardware programming times. This does not include software overhead.
Typical Bank programming time assumes that all cells are programmed in a single pulse. In reality some cells will

Typical program and erase times assume nominal supply values and operation at 25 °C. All times are subject to

require more than one pulse, adding a small overhead to total bank programming time (see Initial Max column).
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Table 29. Flash module lifel

Electrical characteristics

Value
Symbol Parameter Conditions Unit
Min Typ
P/IE C [Number of program/erase cycles per block — 100,000 — cycles
for 16 Kbyte blocks over the operating
temperature range (T;)
P/IE C [Number of program/erase cycles per block — 10,000 — cycles
for 32 and 64 Kbyte blocks over operating
temperature range (T ;)
P/IE C [Number of program/erase cycles per block — 1,000 — cycles
for 128 Kbyte blocks over the operating
temperature range (T ;)
Retention | C |[Minimum data retention at 85 °C average Blocks with 0 — 1,000 20 — years
ambient temperature® P/E cycles
Blocks with 10,000 P/E 10 — years
cycles
Blocks with 100,000 P/E 5 — years
cycles

1 TBD: To be defined

2 Ambient temperature averaged over duration of application, not to exceed recommended product operating

temperature range.

3.15 AC specifications

3.15.1

Pad AC specifications

Table 30. Pad AC specifications (5.0 V)l'2

Output Delay (ns)3*
Low-to-High / | Rise/Fall Edge (ns)*° | prive Load | SRC/DSC
Name C High-to-Low (F)
Min Max Min Max MSB,LSB
cc 4.6/3.7 12/12 2.212.2 5.3/5.9 50 11°
cc 13/10 32/32 9/9 22/22 200
N/A 1010
Medium®7:8 cc |D| 12113 28/34 5.6/6 12/15 50 01
cCc | D | 2323 52/59 11/14 28/31 200
cCcC | D| 6971 | 152/165 34/35 70/74 50 00
CC | D| 95/90 | 205/220 44/51 96/96 200
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0 0 "MPCS634M"L U DI'able 30. Pad AC specifications (5.0 V)l'2 (continued)

Output Delay (ns)3*
Low-to-High / | Rise/Fall Edge (ns)*° | prive Load | SRC/DSC
Name C High-to-Low (F)
Min Max Min Max MSB,LSB
cc [ p| 7357 | 1918 4.4/4.3 10/11 50 118
cc [ D| 2419 58/58 17/15 40/42 200
N/A 1010
Slow® 1! CC | D | 26127 61/69 13/13 30/34 50
cc | D| 4945 | 1151115 | 27/23 61/61 200 o
cCc | D | 137142 | 3201330 | 72/74 156/164 50
cc | D | 182172 | 420420 | 90/85 200/200 200 %0
cc | D| 4136 | 10389 | 3.28/2.98 | 7.49/7.02 50 o
cC | D | 10.410.2 | 24.2123.6 | 12.7/11.54 | 28.5/26.8 200
N/A 1010
Multiv12 cC | D[ 838611 16/12.9 | 5.484.81 | 10.1/9.46 50
(High Swing Mode) - ==~ 5 5 o/13.6 | 31/285 | 14.6/131 | 305/28.7 200 o
cCc | D | 617104 | 92.2243| 42.012.2 | 62.5/29.0 50
cc | P es5m73 1735'5’/ 57.7/46.4 | 82.3/84.9 200 %0
(Low sMwlf:g/Mo dge) | C Dl 231234 | 7.62/6.33 | 1.26/1.67 | 6.5/4.4 30 11°
Fast!3 N/A
pad_i_hv4 CC |D| 0505 | 1.9/1.9 0.3/0.3 15/1.5 0.5 N/A
pull_hv cc | b NA 6000 5000/5000 50 N/A

These are worst case values that are estimated from simulation and not tested. The values in the table are
simulated at fSYS =80 MHz, VDD =1.14Vto1.32V, VDDE =162Vtol1l.98YV, VDDEH =45Vt05.25YV, TA = TL to TH'

TBD: To Be Defined.

This parameter is supplied for reference and is not guaranteed by design and not tested.

Delay and rise/fall are measured to 20% or 80% of the respective signal.

This parameter is guaranteed by characterization before qualification rather than 100% tested.

In high swing mode, high/low swing pad Vol and Voh values are the same as those of the slew controlled output pads
Medium Slew-Rate Controlled Output buffer. Contains an input buffer and weak pullup/pulldown.

Output delay is shown in Figure 8. Add a maximum of one system clock to the output delay for delay with respect
to system clock.

Can be used on the tester.

10 This drive select value is not supported. If selected, it will be approximately equal to 11.

11 slow Slew-Rate Controlled Output buffer. Contains an input buffer and weak pullup/pulldown.
12 selectable high/low swing 10 pad with selectable slew in high swing mode only.

13 Fast pads are 3.3 V pads.

14 Stand alone input buffer. Also has weak pull-up/pull-down.

0w N o g b~ W N

9
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Table 31. Pad AC specifications (3.3 V)1

Electrical characteristics

Output Delay (ns)?®

ad Type . L;;I\ght?OHL%CV / Rise/Fall Edge (ns)®* Drive Load | SRE/DSC
(PF)
Min Max Min Max MSB,LSB

Medium?®©:7 cc 5.8/4.4 18/17 2.712.1 7.6/8.5 50 118
cc 16/13 46/49 11.2/8.6 30/34 200

N/A 10°

CC | D | 1456 37/45 6.5/6.7 15.5/19 50 01
cCc | D | 2727 69/82 15/13 38/43 200

CC | D| 83/86 | 200/210 38/38 86/86 50 00
CC | D | 113/109 | 270/285 53/46 120/120 200

Slow’+10 CC |D| 9.2/6.9 27/28 5.5/4.1 15/17 50 11
CC | D| 30/23 81/87 21/16 57/63 200

N/A 10°

CcC |D| 3131 80/90 | 15.4/15.4 38/42 50 01
CC | D| 5852 | 144/155 32/26 82/85 200

CC | D | 162/168 | 415/415 80/82 190/190 50 00
CC | D | 216/205 | 533/540 | 106/95 250/250 200

Multiv’1 CC | D 3.7/3.1 5.7/5.6 30 118
(High Swing Mode) - ==~ 46/49 30/34 200

N/A 10°

cC | D 32 15/15 50 01
CC | D 72 38/46 200

CcC | D 210 100/100 50 00
CC | D 295 134/134 200

Multiv 711 cC | D TBD 7.4/6.1 5.4/4.8 30 118
(Low Swing Mode) cc | b NA NA NA

cC | D NA NA NA 10
CC | D NA NA NA

CC | D NA NA NA 01
CC | D NA NA NA

cc | D NA NA NA 00
cc | D NA NA NA
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0 0 "MPCS634M"L U DTabIe 31. Pad AC specifications (3.3 V) (continued)

Output Delay (ns)%3 »

pad Type c LF(;\évht_ct)oﬁll_%t\;v/ Rise/Fall Edge (ns) Driv(gllz‘)oad SRC/DSC
Min Max Min Max MSB,LSB

CC | D 2.5/2.5 1.2/1.2 10 00

CC | D 2.5/25 1.2/1.2 20 01

Fast

CC | D 2.5/25 1.2/1.2 30 10

CC | D 2.5/25 1.2/1.2 50 118

pad_i_hv1? CC |D| 05/05 33 0.4/0.4 1.5/1.5 0.5 N/A

pull_hv CC | D NA 6000 5000/5000 50 N/A

These are worst case values that are estimated from simulation and not tested. The values in the table are
simulated at fSYS =80 MHz, VDD =1.14Vto1l.32V, VDDE =3Vto3.6V, VDDEH =3Vto3.6V, TA = TL to TH'

This parameter is supplied for reference and is not guaranteed by design and not tested.

Delay and rise/fall are measured to 20% or 80% of the respective signal.

This parameter is guaranteed by characterization before qualification rather than 100% tested.

In high swing mode, high/low swing pad Vol and Voh values are the same as those of the slew controlled output pads
Medium Slew-Rate Controlled Output buffer. Contains an input buffer and weak pullup/pulldown.

Output delay is shown in Figure 8. Add a maximum of one system clock to the output delay for delay with respect
to system clock.

Can be used on the tester

This drive select value is not supported. If selected, it will be approximately equal to 11.

10 510w Slew-Rate Controlled Output buffer. Contains an input buffer and weak pullup/pulldown.
11 selectable high/low swing 10O pad with selectable slew in high swing mode only.

12 stand alone input buffer. Also has weak pull-up/pull-down.

N o g b~ W N

8
9

Table 32. Pad AC specifications (1.8 V)

Output Delay (ns)'2
Low-to-High / Rise/Fall Edge (ns)3 . SRC/DSC
Pad Type C High-to-Low Drlv(gllz_)oad
Min Max Min Max MSB,LSB
cc | D 3.0/3.0 2.0/1.5 10 00
cc | D 3.0/3.0 2.0/1.5 20 01
Fast
cc | D 3.0/3.0 2.0/1.5 30 10
cC | D 3.0/3.0 2.0/1.5 50 114

This parameter is supplied for reference and is not guaranteed by design and not tested.
Delay and rise/fall are measured to 20% or 80% of the respective signal.

This parameter is guaranteed by characterization before qualification rather than 100% tested.
Can be used on the tester.

A W N P
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Figure 8. Pad output delay
3.16 ACtiming
3.16.1 |IEEE 1149.1 interface timing
Table 33. JTAG pin AC electrical characteristics®
I Min. Max. .

# Symbol C Characteristic value value Unit
1 ticve CC | D | TCK Cycle Time 100 — ns
2 tipc CC | D | TCK Clock Pulse Width 40 60 ns
3 trcKRISE CC | D | TCK Rise and Fall Times (40% — 70%) — 3 ns
4 tTMSS, trois CcC D | TMS, TDI Data Setup Time 5 — ns
5 tTMSH, tTD|H CC D TMS, TDI Data Hold Time 25 — ns
6 trpov CC | D | TCK Low to TDO Data Valid — 23 ns
7 trpol CC | D | TCK Low to TDO Data Invalid 0 — ns
8 trDoHZ CC | D | TCK Low to TDO High Impedance — 20 ns
9 tyemPPw CC | D | JCOMP Assertion Time 100 — ns
10 tiemps CC | D | JCOMP Setup Time to TCK Low 40 — ns
11 tespv CC | D | TCK Falling Edge to Output Valid — 50 ns
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0 O "MPC5634M"0] %Hn 33. JTAG pin AC electrical characteristics® (continued)
I Min. Max. .
# Symbol C Characteristic value value Unit
12 tespvz CC | D | TCK Falling Edge to Output Valid out of High — 50 ns
Impedance
13 tssDHZ CC | D | TCK Falling Edge to Output High Impedance — 50 ns
14 tespsT CC | D | Boundary Scan Input Valid to TCK Rising 50 — ns
Edge
15 tBSDHT CC | D | TCK Rising Edge to Boundary Scan Input 50 — ns
Invalid

1 JTAG timing specified at Vpp = 1.14 V to 1.32 V, Vppey = 4.5 V to 5.25 V with multi-voltage pads programmed to
Low-Swing mode, To =T to Ty and C_= 30 pF with DSC = 0b10, SRC = 0b00. These specifications apply to JTAG
boundary scan only. See Table 34 for functional specifications.

/

TCK

<—(2)—>

T\
<—(2)—>
(3)—>

(1)
I~ (1) »

Figure 9. JTAG test clock input timing
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Figure 10. JTAG test access port timing

Figure 11. JTAG JCOMP timing
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Figure 12. JTAG boundary scan timing

3.16.2 Nexus timing

Table 34. Nexus debug port timing?t

# Symbol C Characteristic Min. Value | Max. Value Unit
1 tucyc | CC | D |MCKO Cycle Time 223 8 T
la tucyc | CC | D |Absolute Minimum MCKO Cycle Time 100* — ns

2 tvbe CC | D |MCKO Duty Cycle 40 60 %

3 tmpov CC | D |MCKO Low to MDO Data Valid® -0.1 0.2 tmeye
4 | tyseov | CC | D [MCKO Low to MSEO Data Valid® 0.1 0.2 tveye
6 | teytov | CC | D [MCKO Low to EVTO Data Valid® -0.1 0.2 tycye
7 tevripw | CC | D |EVTI Pulse Width 4.0 _ trove
8 | teytopw | CC | D |EVTO Pulse Width 1 — theve
9 treve CC | D |TCK Cycle Time 457 — tove
9a | trcyc | CC | D |Absolute Minimum TCK Cycle Time 1008 — ns
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Table 34. Nexus debug port timing? (continued)

# Symbol C Characteristic Min. Value | Max. Value Unit
10 trpe CC | D | TCK Duty Cycle 40 60 %
11 tNTDIS CC | D |TDI Data Setup Time 5 — ns
12 tvtomw | CC | D | TDI Data Hold Time 25 — ns
13 tntmss | CC | D | TMS Data Setup Time 5 — ns
14 | tytmsw | CC | D | TMS Data Hold Time 25 — ns
15 tiov CC | D |TCK Low to TDO Data Valid 10 20 ns

1 All Nexus timing relative to MCKO is measured from 50% of MCKO and 50% of the respective signal. Nexus timing
specified at Vpp = 1.14 V to 1.32 V, Vppen = 4.5 V to 5.25 V with multi-voltage pads programmed to Low-Swing
mode, Tp = TL to TH, and CL = 30 pF with DSC = 0b10.

2 Achieving the absolute minimum MCKO cycle time may require setting the MCKO divider to more than its minimum
setting (NPC_PCR[MCKO_DIV] depending on the actual system frequency being used.

3 Thisis a functionally allowable feature. However, this may be limited by the maximum frequency specified by the
Absolute minimum MCKO period specification.

4

This may require setting the MCKO divider to more than its minimum setting (NPC_PCR[MCKO_DIV]) depending
on the actual system frequency being used.

5 MDO, MSEO, and EVTO data is held valid until next MCKO low cycle.
6 Achieving the absolute minimum TCK cycle time may require a maximum clock speed (system frequency / 8) that

is less than the maximum functional capability of the design (system frequency / 4) depending on the actual system
frequency being used.

This is a functionally allowable feature. However, this may be limited by the maximum frequency specified by the
Absolute minimum TCK period specification.

This may require a maximum clock speed (system frequency / 8) that is less than the maximum functional capability
of the design (system frequency / 4) depending on the actual system frequency being used.

) @ '
/ N
MCKO / \ /

441

Rk

MDO
MSEO
EVTO

/I .
N Output Data Valid

Figure 13. Nexus output timing
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Figure 15. Nexus TDI, TMS, TDO timing
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M@ﬁ%&%bus interface timing

Table 35. Calibration bus operation timing !

Electrical characteristics

66 MHz (ext. bus)?
# Symbol C Characteristic Unit Notes
Min Max
1 Tc |CC| P |CLKOUT Period 15.2 — ns |Signals are
measured at 50%
VbpE:
2 | tcpc |CC| D |CLKOUT duty cycle 45% 55% Tc
3 | terr | CC| D |CLKOUT rise time — s ns
4 | tepr |CC| D |CLKOUT fall time — s ns
5| tcoq |CC| P |CLKOUT Posedge to Output Signal 1.0%1.5 — ns |Hold time selectable
Invalid or High Z(Hold Time) via
SIU_ECCR[EBTS]
ADDR[8:31] bit:
CS[0:3] EBTS=0: 1.0ns
DATA[0:31] EBTS=1: 1.5ns
OE
RD_WR
s
WEJ0:3]/BE[0:3]
6 | tcoy |CC| P |CLKOUT Posedge to Output Signal Valid — 6.047.0 ns |Output valid time
(Output Delay) selectable via
SIU_ECCR[EBTS]
ADDR[8:31] bit:
CSJ0:3] EBTS=0: 5.5ns
DATA[0:31] EBTS=1: 6.5ns
OE
RD_WR
s
WEJ0:3]/BE[0:3]
7| tcs |CC| P |Input Signal Valid to CLKOUT Posedge 5.0 — ns
(Setup Time)
DATA[0:31]
8 | tcoy |CC| P |CLKOUT Posedge to Input Signal Invalid 1.0 — ns
(Hold Time)
DATA[0:31]
9 | tapw | CC| P |ALE Pulse Width® 6.5 — ns
10| taa |CC| P |ALE Negated to Address Invalid® 3 — ns

otherwise), Tp = T| to Ty, and C| = 30 pF with DSC = 0b10.

1.6-3.6 V.
5 Measured at 50% of ALE.

MPC5634M Microcontroller Data Sheet, Rev. 6

Calibration bus timing specified at fgyg = 80 MHz, Vpp = 1.14 V t0 1.32 V, Vppg = 1.62 V to 3.6 V (unless stated

The external bus is limited to half the speed of the internal bus. The maximum external bus frequency is 66 MHz.
8 Refer to Fast Pad timing in Table 31 and Table 32 (different values for 3.3 V vs. 1.8 V).
The EBTS=0 timings are only valid/ tested at Vppg=2.25-3.6 V, whereas EBTS=1 timings are valid/tested at
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Table 36. eMIOS timing?

- Min. Max. .
# Symbol C Characteristic Value Value Unit
1 tM|PW CC| D |[eMIOS Input Pulse Width 4 — tCYC
2 twvopw |CC| D |eMIOS Output Pulse Width 1 — teye

1 eMIOS timing specified at fgyg = 80 MHz, Vpp = 1.14 V t0 1.32 V, Vppgy = 4.5 V10 5.25V, Ty = T to Ty, and C_
= 50 pF with SRC = 0b00.

3.16.5 DSPItiming

Table 37. DSPI timing®?

40 MHz 60 MHz 80 MHz
# Symbol C Characteristic Unit
Min. Max. Min. Max. Min. Max.
1| tsck | CC | D | SCKCycle Time>* | 488 |58ms | 284 |35ms | 244 |29ms | —
ns ns ns
2 | tcsc | CC | D | PCS to SCK Delay® 46 — 26 — 22 — ns
3 tasc | CC | D | After SCK Delay® 45 — 25 — 21 — ns
4 tSDC CC D SCK DUty CyC'e (]/Ztsc) (]/Ztsc) (]/Ztsc) (]/Ztsc) (]/Ztsc) (]/Ztsc) ns
-2 +2 -2 +2 -2 +2
5 ta CC | D | Slave Access Time — 25 — 25 — 25 ns
(SS active to SOUT
driven)
6 tois CC | D | Slave SOUT — 25 — 25 — 25 ns
Disable Time
(SS inactive to
SOUT High-Z or
invalid)
7 | tpcsc | CC | D | PCSxto PCSS time 4 — 4 — 4 — ns
8 | tpasc | CC | D | PCSS to PCSx time 5 — 5 — 5 — ns
9 tsu CcC Data Setup Time for Inputs
D | Master (MTFE = 0) 20 — 20 — 20 — ns
D | Slave 2 — 2 — 2 —
D | Master (MTFE =1, -4 — 6 — 8 —
CPHA = 0)’
D | Master (MTFE =1, 20 — 20 — 20 —
CPHA =1)

MPC5634M Microcontroller Data Sheet, Rev. 6

98 Freescale Semiconductor


http://www.dzsc.com/ic/sell_search.html?keyword=MPC5634M

0 O "MPC5634M" "] O U

Table 37. DSPI timing?? (continued)

Electrical characteristics

40 MHz 60 MHz 80 MHz
# Symbol C Characteristic Unit
Min. Max. Min. Max. Min. Max.
1 th CcC Data Hold Time for Inputs
0
D | Master (MTFE = 0) -4 — -4 — -4 — ns
D | Slave 7 — 7 — 7 —
D | Master (MTFE =1, 45 — 25 — 21 —
CPHA =0)’
D | Master (MTFE =1, -4 — -4 — -4 —
CPHA =1)
1| tgyo | CC Data Valid (after SCK edge)
1
D | Master (MTFE = 0) — 6 — 6 — 6 ns
D | Slave — 25 — 25 — 25
D | Master (MTFE =1, — 45 — 25 — 21
CPHA=0)
D | Master (MTFE =1, — 6 — 6 — 6
CPHA=1)
1 tho CcC Data Hold Time for Outputs
2
D | Master (MTFE = 0) -5 — -5 — -5 — ns
D | Slave 5.5 — 5.5 — 55 —
D | Master (MTFE =1, 8 — 4 — 3 —
CPHA =0)
D | Master (MTFE =1, -5 — -5 — -5 —
CPHA=1)

All DSPI timing specifications use the fastest slew rate (SRC = 0b11) on pad type M or MH. DSPI signals using pad

types of S or SH have an additional delay based on the slew rate. DSPI timing is specified at VDDEH = 3.0-5.25 V,

TA =TL to TH, and CL = 50 pF with SRC = 0b11.
Speed is the nominal maximum frequency. Max speed is the maximum speed allowed including frequency

modulation (FM). 42 MHz parts allow for 40 MHz system clock + 2% FM; 62 MHz parts allow for a 60 MHz system

clock + 2% FM, and 82 MHz parts allow for 80 MHz system clock + 2% FM.

The minimum DSPI Cycle Time restricts the baud rate selection for given system clock rate. These numbers are
calculated based on two MPC5634M devices communicating over a DSPI link.

The actual minimum SCK cycle time is limited by pad performance.

5 The maximum value is programmable in DSPI_CTARX[PSSCK] and DSPI_CTARX[CSSCK].

6 The maximum value is programmable in DSPI_CTARX[PASC] and DSPI_CTARX[ASC].
7 This number is calculated assuming the SMPL_PT bitfield in DSPI_MCR is set to 0b10.
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Figure 20. DSPI classic SPI timing — master, CPHA =0
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Figure 25. DSPI modified transfer format timing — master, CPHA =1
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Table 38. eQADC SSI timing characteristics (pads at 3.3 V or at 5.0 V)!

CLOAD = 25pF on all outputs. Pad drive strength set to maximum.

# Symbol C Rating Min Typ Max Unit

1 | frex |CC | D |FCK Frequency %3 1/17 1/2 fsvs_cL
K

1 | teex |CC | D |FCK Period (teck = 1/ frck) 2 17 tsys_cL
K

2 | tecknt |CC | D | Clock (FCK) High Time tsys cik — 6.5 o+ tsys cik + 6.5 ns

3 | tecker |CC | D | Clock (FCK) Low Time tsys cik — 6.5 g*lsys cik + 6.5 ns

4 |tsps L [CC | D | SDS Lead/Lag Time -7.5 +7.5 ns

5 |tspo L |CC | D |SDO Lead/Lag Time -7.5 +7.5 ns

6 | toyeg |CC | D |Data Valid from FCK Falling Edge 1 ns

(teekiT+tspo 1)
7 | teg.su |CC | D |eQADC Data Setup Time (Inputs) 22 ns
8 | teg o |CC | D [eQADC Data Hold Time (Inputs) 1 ns

50 pF with SRC = 0b00.

SS timing specified at fgyg = 80 MHz, Vpp = 1.14 V10 1.32 V, Vppgy = 4.5V 10525V, Tp =T to Ty, and C_ =

2 Maximum operating frequency is highly dependent on track delays, master pad delays, and slave pad delays.
3 FCK duty is not 50% when it is generated through the division of the system clock by an odd number.
] —>
«—2—>e—3—>
FCK/ N /N my—\_/—\_/
4 e
{
> 5 }¢ < 67*( 25th JsF
soo D v T (e
External Device Data Sample at f f “
FCK Falling Edge i
+—8
> 7 .
so! I - s (o e o
eQADC Data Sample at f “ f f

FCK Rising Edge

Figure 29. eQADC SSI timing
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Figure 33. 176 LQFP package mechanical drawing (part 1)
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Figure 34. 176 LQFP package mechanical drawing (part 2)
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NOTES:

1. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. ALLOWABLE
PROTRUSION IS 0.25MM PER SIDE. DIMENSIONS D1 AND E1 DO INCLUDE
MOLD MISMATCH AND ARE DETERMINED AT DATUM PLANE DATUM H.

2. DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION. DAMBAR PROTRUSION.
ALLOWABLE DAMBAR PROTRUSION SHALL NOT CAUSE THE LEAD WIDTH TO
EXCEED THE MAXIMUM b DIMENSION BY MORE THEN 0.08MM.
DAMBAR CAN NOT BE LOCATED ON THE LOWER RADIUS OR THE FOOT. MINIMUM
BETWEEN PROTRUSION AND AN ADJACENT LEAD IS 0.07MM FOR 0.4MM AND 0.5MM
PITCH PACKAGES.

DIM MIN  NOM  MAX DIM MIN  NOM  MAX DIM MIN  NOM  MAX
A - 1.6 L1 1 REF
A1 0.05 0.15 R1 0.08 —
A2 135 1.4 1.45 R2 0.08 0.2
b 0.17 022 027 s 0.2 REF
b1 017 02 023 35 7
c 0.09 0.2 81 —
el 0.09 0.16 62 10 120 13
D 26 BSC 03 o120 13
D1 24 BSC
0.5 BSC
E 26 BSC
EL1 0.45 24Oisc 075 UNIT O o ea? REFERANCE DOCUMENT
MM ASME Y14.5M 64—06—280—1392
T Dax24x1.4 PKG 0.5 PITCH POD COMPANY ASECL
2mm FOOTPRINT SHEET 5

Figure 35. 176 LQFP package mechanical drawing (part 3)
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Figure 36. 208 MAPBGA package mechanical drawing (part 1)
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TITLE: CASE NUMBER: 1159A—01
208 1/0 MAP BGA, STANDARD: JEDEC MO—151 AAF—1
17 X 17 PKG, 1-MM PITCH
PACKAGE CODE: 5253 | SHEET: 2 OF 3

Figure 37. 208 MAPBGA package mechanical drawing (part 2)
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Table 41 shows the orderable part numbers for the MPC5634M series.

Table 41. Orderable part number summary

Part Number FI?EE;?ESA)‘M Package ?I\F/)Iaez(;
SPC5632MFOMLQAG 768 /48 144 LQFP Pb-free 60
SPC5632MFOMLQA4 768 /48 144 LQFP Pb-free 40
SPC5633MFOMMGAS 1024/ 64 208 MAPBGA Pb-free 80
SPC5633MFOMLUAS 1024/ 64 176 LQFP Pb-free 80
SPC5633MFOMLQAS8 1024 / 64 144 LQFP Pb-free 80
SPC5633MFOMMGA6 1024 / 64 208 MAPBGA Pb-free 60
SPC5633MFOMLUAG 1024/ 64 176 LQFP Pb-free 60
SPC5633MFOMLQAG6 1024/ 64 144 LQFP Pb-free 60
SPC5633MFOMLQA4 1024/ 64 144 LQFP Pb-free 40
SPC5634MFOMMGAS 1536 /94 208 MAPBGA Pb-free 80
SPC5634MFOMLUAS 1536 /94 176 LQFP Pb-free 80
SPC5634MFOMLQAS 1536/ 94 144 LQFP Pb-free 80
SPC5634MFOMMGA6 1536 /94 208 MAPBGA Pb-free 60
SPC5634MFOMLUAG 1536 /94 176 LQFP Pb-free 60
SPC5634MFOMLQAG6 1536 /94 144 LQFP Pb-free 60

MPC5634M Microcontroller Data Sheet, Rev. 6

114

Freescale Semiconductor


http://www.dzsc.com/ic/sell_search.html?keyword=MPC5634M

0 [ "MPC5634M"[1 [ [J

Ordering information

Example code:

Qualification Status
PowerPC Core
Automotive Platform
Core Version

Flash Size (core dependent)
Product

Fab/Mask rev.
Temperature Spec.
Package Code
Silicon rev.
Maximum Frequency

Qualification Status
M = MC status

S = Auto qualified

P = PC status

Automotive Platform
56 = PPCin 90 nm
57 =PPCin 65 nm

Core Version
3=e200z3

S PC 56

— |

FO M LU A

Flash Size (z3 core)
2 =768 KB
3=1MB
4=15MB

Product Family
M= MPC5634M

Fab/Mask rev.
FO = ATMC Rev. 0

Package Code
LQ = 144 LQFP

LU =176 LQFP

MG = 208 MAPBGA

Silicon rev.
A =rev. 1 or later

Maximum Frequency
4 =40 MHz
6 = 60 MHz
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Table 42 summarizes revisions to this document.

Table 42. Revision history

Revision Date Substantive changes
Rev. 1 4/2008 Initial release
Rev. 2 12/2008 » Maximum amount of flash increased from 1 MB to 1.5 MB. Flash memory type has

changed. Rev. 1 and later devices use LC flash instead of FL flash.

« Additional packages offered—now includes100 LQFP and 176 LQFP. Please note that
the pinouts can vary for the same package depending on the amount of flash memory
included in the device.

» Device comparison table added.

* Feature details section added

 Signal summary table expanded. Now includes PCR register numbers and signal
selection values and pin numbers for all production packages.

« Electrical characteristics updated.

» DSPI timing data added for 40 MHz and 60 MHz.

» Thermal characteristics data updated. Data added for 100- and 176-pin packages.

» DSPI LVDS pad specifications added.

Rev. 3 2/2009 Electrical characteristics updated

» Flash memory electrical characteristics updated for LC flash

» Power management control (PMC) and Power on Reset (POR) specifications updated
» EMI characteristics data added

» Maximum ratings updated

* 1/0O pad current specifications updated

 1/0 Pad VRC33 current specifications added

» Temperature sensor electrical characteristics added

Pad type added to “Voltage” column of signal summary table

Many signal names have changed to make them more understandable

« DSPI: PCS_CIn] is now DSPI_C_PCS[n]; SOUT_C is now DSPI_C_SOUT, SIN_C is
now DSPI_C_SIN, and SCK_C is now DSPI_C_SCK

e CAN: CNTXB is now CAN_B_TX and CNRXB is now CAN_B RC

* SCI: RXDB is now SCI_B_RX and TXDB is now SCI_B_TX

* In cases where multiple instances of the same IP block is incorporated into the device,
e.g., 2 SCI blocks, the above nomenclature applies to all blocks

“No connect” pins on pinouts clarified

* Pins labelled “NIC” have no internal connection and should be tied to ground

 Pins labelled “NC” are not functional pins but may be connected to internal circuits
They are to be left floating

Some of the longer multiplexed signal names appearing on pinouts have been moved to

the inside of the package body to avoid having to use smaller fonts

Orderable parts table updated

Part number decoder added
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Table 42. Revision history (continued)

Revision

Date

Substantive changes

Rev.4

12/2009

208-pin MAPBGA ballmap for the MPC5633M (1024 KB flash memory) has changed.

Power Management Control (PMC) and Power On Reset (POR) electrical specifications
updated

Temperature sensor data added

Specifications now indicate how each controller characteristic parameter is guaranteed.
1/0 pad current specifications updated

1/0 Pad VRC33 current specifications updated

PAD AC characteristics updated

VGA gain specifications added to eQADC electrical characteristics

DC electrical specifications updated:

» Footnote added to RPUPD100K and RPUPD200K: When the pull-up and pull-down of
the same nominal 200 KQ or 100 KQ value are both enabled, assuming no interference
from other devices, the resulting pad voltage will be 0.5*VDDE * 2.5%

* lp, condition added to Vg, | s.

* loy condition added to Vo s

» Minimum Vg 1 sis 2.3V (was 2.7 V).

» Separate Ippp; | removed from Ipp spec because we can only measure Ipp + IpppyL-
Ipp increased by 15 mA (to 195 mA) to account for Ippp| . Ipp Now documented as
Ipp + IpppLL- Footnote added detailing runtime configuration used to measure
Ipp + IpppLL-

» Specifications for Ippstgy @and IppsTryY150 reformatted to make more clear.

* Vgrgy is now specified by two ranges. The area in between those ranges is
indeterminate.

LVDS pad specifications updated:
* Min value for Vop at SRC=0b01 is 90 mV (was 120); and 160 mV (was 180) at
SRC = 0b10

Changes to Signal Properties table:

» VDDEY removed as voltage segment from Calibration bus pins. Calibration bus pins
are powered by VDDE12 only.

* GPIO[139] and GPIO[87] pins changed to Medium pads

» Some signal names have changed on 176-pin QFP package pinout: “CAL_x" signals
renamed to “ALT_Xx".

Changes to Pad Types table:

» Column heading changed from “Voltage” to “Supply Voltage”

» MultiV pad high swing mode voltage changed to 3.0 V - 5.25V (was 4.5V —5.25 V)
* MultiV pad low swing mode voltage changed to 4.5V —5.25V (was 3.0V —-3.6 V)
Signal details table added

Power/ground segmentation table added

100-pin package is no longer available
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0 0 "MPCS634M"0 U U Table 42. Revision history (continued)

Revision Date Substantive changes

Rev. 5 04/2010 Updates to features list:

* MMU is 16-entry (previously noted as 8-entry)

» ECSM features include single-bit error correction reporting

» eTPU2 is object code compatible with previous eTPU versions

Updates to feature details:
» Programming feature: eTPU2 channel flags can be tested

Pinout/ballmap changes:

144 pin LQFP package:

* Pin 46 is now VDDEH1B (was VDDEH4A)
» Pin 61 is now VDDEHG6A (was VDDEH4B)

176 pin LQFP package (1.5M devices)
* Pin 55 is now VDDEH1B (was VDDEH4A)
* Pin 74 is now VDDEHG6A (was VDDEH4B)

176 pin LQFP package (1.5M devices)
* Pin 55 is now VDDEH1B (was VDDEH4A)
* Pin 74 is now VDDEH6A (was VDDEH4B)

208 ball BGA package (all devices)
Ball N9 changed to VDDEH1/6 (was VDDEHS®). In a future revision of the device this may
be changed to NC (no connect).

Changes to calibration ball names on devices with 1 MB flash memory:
* CAL_MDOO changed to ALT_MDOO

e CAL_MDO1 changed to ALT_MDO1

e CAL_MDOZ2 changed to ALT_MDO2

« CAL_MDO3 changed to ALT_MDO3

» CAL_MSEOO changed to ALT_MSEOOQ

» CAL_MSEOL1 changed to ALT_MSEO1

« CAL_EVTI changed to ALT_EVTI

e CAL_EVTO changed to ALT_EVTO

* CAL_MCKO changed to ALT_MCKO

Power/ground segment changes:

* The following pins are on VDDE?7 I/O segment only on the 208-ball BGA package:
ALT_MDOI[0:3], ALT_MSEQ[0:1], ALT_EVTI, ALT_EVTO, ALT_MCKO.

» Power segments VDDEH4, VDDEH4A and VDDEH4B have been removed.

CLKOUT power segment is VDDES (was VDDE12)

Thermal characteristics for 176-pin LQFP updated (all parameter values)
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Table 42. Revision history (continued)

Revision Date Substantive changes
Rev. 5 04/2010 PMC Operating conditions and external regulators supply voltage specifications updated
(cont.) * (2) PMC 5V supply voltage VDDREG min value is 4.5V (was 4.75 V)

PMC electrical characteristics specifications updated

* (1d) Bandgap reference supply voltage variation is 3000 ppm/V (was 1500 ppm/V)

 (5a) Nominal 3.3 V supply internal regulator DC output voltage variation at power-on
reset min value is Vdd33-8.5% (was unspecified previously)

» (5a) Nominal 3.3 V supply internal regulator DC output voltage variation at power-on
reset max value is Vdd3+7% (was unspecified previously)

* (9a) Variation of POR for rising 5 V VDDREG supply max value is Por5V_r + 50% (was
Por5V_r + 35%)

* (9c) Variation of POR for falling 5 V VDDREG supply max value is Por5V_f + 50% (was
Por5V_f + 35%)

* (9¢) note added: Minimum loading (<10 mA) for reading trim values from flash,
powering internal RC oscillator, and IO consumption during POR.

“Core Voltage Regulator Controller External Components Preferred Configuration” circuit
diagram updated

Changes to DC Electrical Specifications:

+ Footnote added to Vppg. Vppe Must be less than V33 or there is additional leakage
on pins supplied by Vppe.

» Low range SRAM standby voltage (Vgtgy) minimum changed to 0.95 V (was 0.9 V)

» Low range SRAM standby voltage (Vstgy) maximum changed to 1.2 V (was 1.3 V)

» High range SRAM standby voltage (Vstgy) minimum changed to 2.0 V (was 2.5 V)

* V). s max value (Hysteresis disabled) changed to 0.9 V (was 1.1 V)

* Vou Ls Min value changed to 2 V (was 2.3 V)

* IppsLow Max value is 50 mA

* IppsTop Max value is 50 mA

* Ippa Max value is 30 mA (was 15.0 mA)

* Ipps and Vppgps removed—they no longer exist

I/0 pad average Ippg specifications table updated
I/0 pad VRrc33 average Ippg specifications table updated

LVDS pad specifications table updated
* Vpog min value is 0.9 V (was 1.075 V)
* Vogmax value is 1.6 V (was 1.325 V)

Updates to PLLMRFM electrical specifications:

» Maximum values for XTAL load capacitance added. The maximum value varies with
frequency.

» For a 20 MHz crystal the maximum load should be 17 pF.

Temperature sensor accuracy is £10 °C (was %5 °C)
Updates to eQADC conversion specifications (operating):
» Offset error without calibration max value is 160 (was 100)

* Full scale gain error without calibration min value is —160 (was —120)

Changes to Platform flash controller electrical characteristics:
* APC, RWSC, WWSC settings vs. frequency of operation table updated
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Table 42. Revision history (continued)

Substantive changes

Revision Date

Rev. 5 04/2010 Changes to flash memory specifications:

(cont.) * Tekprg 64 KB specification removed (not present in this device)
* Teakpperase SPecification added
* Flash module life P/E spec for 32 Kbyte blocks also applies to 64 Kbyte blocks
Pad AC specifications (3.3 V) table updated

Rev. 6 04/2010 “Core Voltage Regulator Controller External Components Preferred Configuration” circuit
diagram updated.

« Clarification added to note: Emitter and collector capacitors (6.8 puF and 10 pF) should
be matched (same type) and ESR should be lower than 200 mW. (Added emphasis
that only 6.8 uF emitter capacitors need to be matched with collector capacitor.

» 220 uF emitter capacitors changed to 220 nF.
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