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Overview

1 Overview

This documenprovides electdal specifications, pin aggnmeits, and package digamsfor the MPC5643L series of
microcatroller units (MCUS). For functional characteristics, refer to théPC5643L Microcontroller Reference Manual. For
useof the MPC5643Lin a fail-safsystermaccading tosafey standard IEC 6188, referto the MPC5643L Safety Application
Guide.

The MPC5643L series mirocantrollers are sgtem-onehip devicesthatare biit on Power Architecure™ techrology and:
* Are 100% user-mode conpatible with theclassic Power Architdgureinstructionset
» Contain enhancementsat improve tharchitectures fit in embeddedpplications
* Include addtional irstruction support for digtal sigral pracessig (DSP)
* Integrate technologies suchaserhancedime processor ut) erhanced gaued analg-to-digital con\erter,
Cortroller Area Netwak, and an enha®dmoduar input-output system

This documentdescribes the featuresof the family and opionsavailable within the family members, andhighlights important
electrical and physical cheaterisics of thedevices.

The MPC5@3L family of 32-bit microcantrollers isthe latest achevement in integrated atomotive applicationcortrollers. It
belongs b an exandng range of autanotive-focused prodatsdesigied b addess electricatydraulc power seerirg (EHPS),
electric powe steering (EPSandairbag applicdons The advancednd cosefficient hostprocessor corefdhe MPC5&43L
autanative cortroller family complies wih the PowerArchitecture embeded categry, which is 100 percent usemode
compatible with the original PowerPC ugestruction set architecture (UISA). Itemtes ateedsas high ad20MHz and
offers hgh performane processingptimizedfor low power casunption. It cajitalizes on thevailabledevelopment
infrastructue ofcurrert Pover Architecture devcesard issupported wth software drivers, operatgnsystems and
configuration codk to assistwith users implementations

1.1  Device comparison

Table 1. MPC5643L device summary

Feature MPC5643L
CPU Type 2 x e200z4
(in lock-step or decoupled operation)
Architecture Harvard
Execution speed 0 — 120 MHz (+2% FM)
DMIPS intrinsic performance > 240 MIPS
SIMD (DSP + FPU) Yes
MMU 16 entry
Instruction set PPC Yes
Instruction set VLE Yes
Instruction cache 4 KB, EDC
MPU-16 regions Yes, replicated module
Semaphore unit (SEMA4) Yes
Buses Core bus AHB, 32-bit address, 64-bit data
Internal periphery bus 32-bit address, 32-bit data
Crossbar Master x slave ports Lock Step Mode: 4 x 3
Decoupled Parallel Mode: 6 x 3
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Overview

Table 1. MPC5643L device summary (c ontinued)

Feature MPC5643L
Memory Code/data flash 1 MB, ECC, RWW
Static RAM 128 KB, ECC
Modules Interrupt controller 16 interrupt levels, replicated module
Periodic Interrupt Timer (PIT) 1 x 4 channels
System timer module 1 x 4 channels, replicated module
Software watchdog timer Yes, replicated module
eDMA 16 channels, replicated module
FlexRay 1 x 64 message buffer, dual channel
FlexCAN 2 x 32 message buffer
LINFlex (UART and LIN) 2
Clock out Yes
Fault control & collection unit (FCCU) Yes
Cross triggering unit (CTU) Yes
eTimer 3 x 6 channels®
FlexPWM 2 Module 4 x (2 + 1) channels?
ADC 2 x 12-bit ADC, 16 channels per ADC
(3 internal, 4 shared and 9 external)
Sine-wave generator 32 point
DSPI 3 x DSPI
as many as 8 chip selects
Cyclic redundancy checker (CRC) unit Yes
Junction temperature sensor with analog Yes, replicated module
comparator
Digital 1/0s >16
Supply Device power supply 3.3 V with integrated bypassable ballast
transistor
External ballast transistor not needed for bare
die
Analog reference voltage 30V-36Vand45V-55V
Clocking Frequency-modulated phase-locked loop (FMPLL) 2
Internal RC oscillator 16 MHz
External crystal oscillator 4 — 40 MHz
Debug Nexus Level 3+
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Overview
Table 1. MPC5643L device summary (c ontinued)
Feature MPC5643L
Packages Known Good Die (KGD) Yes
LQFP 144 pins
MAPBGA 257 MAPBGA
Temperature |Temperature range (junction) —-40t0 150 °C
Ambient temperature range using external ballast o
transistor (LQFP) —40t0 125 °C
Ambient temperature range using external ballast TBD
transistor (BGA)
NOTES:
1 The third eTimer is available only in the BGA package.
2 The second FlexPWM module is available only in the BGA package.
MPC5643L Microcontr oller Data Sheet, Rev. 3
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Overview

1.2 Block diagram
Figurel shows a tgp-level block diagramof the MPC563L device.
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ADC — Analog-to-Digital Converter JTAG — Joint Test Action Group interface
AIPS — AHB to IP Slave Bus bridge MC — Mode Entry, Clock, Reset, & Power
BAM — Boot Assist Module PIT — Periodic Interrupt Timer
CMU — Clock Monitoring Unit PMU — Power Management Unit
CRC — Cyclic Redundancy Check unit RC — Redundancy Checker
CTU — Cross Triggering Unit RTC — Real Time Clock
DMA — Direct Memory Access controller SEMA4  — Semaphore Unit
DSPI — Serial Peripherals Interface SIUL — System Integration Unit Lite
ECC — Error Correction Code SSCM — System Status and Configuration Module
ECSM — Error Correction Status Module STM — System Timer Module
FCCU — Fault Collection and Control Unit SWG — Sine Wave Generator
FlexCAN - Controller Area Network controller SWT — Software Watchdog Timer
FMPLL - Frequency Modulated Phase Locked Loop TSENS  — Temperature Sensor
INTC — Interrupt Controller XOSsC — Crystal Oscillator

IRCOSC - Internal RC Oscillator

Figur e 1. MPC5643L block diagram
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1.3

131

Feature details

High-perf ormance e200z4d core

The e200z4d Powekrchitecture ™coreprovides tle following featues:

Two indepermdent exection units, boh syppotting fixed-poirt and foating-poirt operatias
Dual issue 2-hit Power Architecture™ (Bok E) compliant

— Five-stage pipelin¢lF, DEC, EX1, EX2,WB)

— In-orderexecuion ard instructon retrement

Full support for Power Arclitecture instructon set and &iable Length Encading (VLE)
— Mix of classc 32-bitand16-bit instructbn allowed

— Optimization of cock size paside

Thirty-two 64-bit general purpose regers (FPRs)

Harvardbus (32-bitaddress, 64bit data)

— |-Bus inteface capablef one outstanding trand&n plusonepiped withno wait-on-data return

— D-Businterface capablef two transictions outstandmto fill AHB pipe

I-cache and I-cachepntroller

— 4KB, 256-bit cachdine (programmabldor 2- or 4-way)

No datacache

16-entry MMU

8-entry braichtable bufer

Branch look-aheathstructian buffer to acceleratbranching

Dedicated branch addresalculator

Three cycles worst cagor misedbranch

Load/sbre urit

— Fully pipelined

— Single-cycle loadatency

— Big- and litle-endan moas supported

— Misaligned accessupport

— Singlestall cycle on loado use

Single-cyck throughput (two-cycle laency) integer32 x 32 multiplication

4 —14 cycles inkger 32x 32 dvision (average disionon various benchrark of nine cycles)
Single pecisionfloaing-point unt

— 1 cycle throghpu (2-cycle laency) floating-pdnt 32 x 32 multiplication

— Tamget nine cycles (wrstcase acqatableis 12cycles) througputfloating-point 32 x 32 division
— Specialsquare rooaird min/max furction implemened

Signal processingsupport: APU-SPE 11

— Suppat for vectagized mode: as may as two floating-point instructions per clock
Vectored mterrupt support

Reservabninstriction to suppa read-nodify-write corstructs

Extensie system devebpment andracing sipport via Nexisdebug pat
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Overview

1.3.2 Crossbar switch (XBAR)

The XBAR muiti-port crossbar switcBuppets smultaneas conedionsbetweerfour master ports anthree shve pats. The
crossbarsupports a32-bit address bsiwidth and a 64bit data bus with.

The crosbkarallows fourconcurrent trarections b occurfrom anymaser port to anyslaveport, altfough one of hose tansfes
must be aninstrwction fetch from internal flashmenory. If aslave port issimultaneously reqgsted by rore ttanone master
port, arbitration logic selects the highgniority maser ard grarts it ownership of the slave portAll other masersrequesing
thatslawe port arestaled untl the higher prority master conpletes its transactits.
The crossbar providdbe followingfeatures

» Four masers andhree savessuported peeach replicated crossbar

— Mastersallocationfor each crossbar: e200z4d carigh two independenbusinterface unitgBIU) for | and D
acces (two maters), one DMA, one FlexRay

— Slavesallocation for each crossbarredundant flash-memogontroller with twoslave ports to guarantee
maximum flexibili ty to hardle Instruction ard Dataarray oneredundantSRAM cortroller with one shve port
each and one redundant peripheral bus bridge

e 32-bitaddress bus and 644ldata bus
e Progranmablke arbitation priority

— Requesting mastecsinbetreatedwith equal priority ad are granted accetssaslaveport in roundrobin method,
based upon the IDf the last masteo be granted accessa priority order canbeassigned by softwarat
appication run time

»  Temporary dynamic priority elevation ofmasters
The XBAR is replicated for each process

1.3.3 Memory Protection Unit (MPU)

The Menory Praection Unit splits the physical memory into 16 different regionsEach mater (DMA, FlexRay CPU) carbe
assgned diferentaccessights to each region.

» 16-region MPU with concurrenhecksagainst each mastacess
» 32-bykegrandarity for protectechddress regin

The memory protection unit ieplicatedfor each processor

1.34 Enhanced Di rect Memor y Access (eEDMA)

Theenhanced direct memory accéd3MA) controller isa scond-genation modué capable of performing completata
movements via 16 programnable ctannes, with minimalinterventonfrom the hast processeo. The hardware microarchitecture
includes a DMA egine which performs source and destion adiress calculéons and the actual data movement operations
along withan SRAM-based memory contdng the transfecontrol descriptor§TCD) for the ctamels. Ths implemenation
is used to minimize the overdllock size.
TheeDMA module providesthe following features:

* 16 chamels sppating 8-, 16-and32-bit value single or blockransfers

e Supportvariable sized queuesd circular bufered queue

» Source anddestination addessregisterandepenenty configured topost-increment or stay constan

*  Suppat major ard minor loop offset

*  Suppat minor and mapr loop danesignals

» DMA task intiated eitler by hardwareequesto or by sdtware

 EachDMA task can optinaly generate an ietrupt at completiomnd retiremen of the task

» Signalto indicateclosure & lastminor loop
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» Transfer conbl descripbrs nepped irside the SRM

TheeDMA controller is reficatedfor each processor

1.35 On-chip flash memor y with ECC

This device ikcludes programable, nonvolatile flash nemory. The non-volatle memory (NVM) can be used foinstructon
storage or data stage,or both. The flash merory modue interfaces with the systerbusthrougha dedicated flasmemory
array controllerlt suppats a 64-bitdata bus width atthe system b pat, and a 128-bitead data iterfaceto flash memory
Themodue contins fou 128hit prefetch buffers. Prefetcuffer hits allov no-waitrespnsesBuffer misses incua 3 wat
stateresponse at 120Hz.
Theflash memory madule provides the followingeatures

* 1 MB of flashmemory in unique mdti-partitioned hard macro

* Secbrizatin: 16KB + 2x 48KB + 16KB + 2x 64KB + 2 x 128KB + 2 x 256 KB

« EEPROM emnulation (in softvare)within same mdule but on dif erentpartition

* 16KB Test and 16B shaaw sectoffor test, censorsip devceand user ofbn bits

* 3waitstatesat 120MHz

*  Flash ine128-hit wide with 8-bit ECCon 64-bit word (total 144 bits)

» Accessed via 64-bitwide bus for write and 128-hbit widearrayfor readoperations

» 1-bit errorcorrection,2-bit erra detecton

1.3.6 On-chip SRAM with ECC

TheMPC5643L SRAM provides a generalypposesingle pat memory.

ECChandling is dore on a 32-bit boundary for data and it is extded to tlke address to have #highest pssble diagostic
coverage including the array interaldresslecoder
The SRAMmodue providesthefollowing features:
+ System SRAM: 1B KB
e« ECC mn 32-bitword (syndrone d 7 bits)
— ECCcovers SRAM bus address
» 1-bit errorcorrection 2-bit erra detecton

1.3.7 Platf orm fl ash contr oller

Thefollowing list summarizes the kefeaturesof the flash controller:
« Single AHB port interface supps a64-bit data bus. All AHB aligned anl unaligned reads wiih the 32-bitcontainer
are supprted. Ony aligned wad writes are suppted.
« Array interfacesupporta 128bit readdatabus ad a64-bit write data bugor each bank.
» Codeflash (bankOjnterface proviésconfigurable read bfdringand page prefetch support.

— Four page-reabluffers (each 128 bitside) and a prefeh controllersupport peculdive reading anaptimized
flash access.

* Single-cycle readespones(zero AHB data-pbse waitstates) for hitén the bufers. Thebuffers implemena
least-recently-used replacemaigorithm to maximize performance

» Dataflash (bankl) interfacicludes al28-bit register taemporaily hold a singldlash pae. This logic supports
single-cy¢e read respons€® AHB data-phase wadtate} for accesses thatt in the holding register

— No prefeth support is pravidedfor this bank.
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* Programmable responséor read-whie-write seqencesiicluding sugport for stall-while-write, ogional stall
noftifi cation interrupt, optionalflash operatia aort,andoptional abaet natification interrupt

e Separate anthdependent configurabbcces timing(on a perbank basis) teupportuse across wide rangeof
platformsandfrequencies.

*  Support ofaddress-baskread accestiming foremulation of other memory types
e Suppat for reporting of single- and nalti-bit error evens.
e Typical operatiig canfiguration loacedinto progranming malel bysystemreset.

The platformflash controlle is replicated for each proces:

1.3.8 Platf orm Static RAM Contr oller (SRAMC)

The SRAMC modde isthe plaftorm RAM array conbller, with integrated errodetection ard correctio.

The main features ahe SRAMC provideconnectivity for the followingnterfaces
»  XBAR SlavePort(64-bit data path)
« ECSM (ECC Eror Repoting, error injection and cofiguraion)
* RAM aray
Thefollowing functions are irplemented
» ECCercoding (R-hit boundary for data and capfete acddresshus)
» ECCdecoding (R-bit boundary and ente address)
*  Address tanslaton from the AHB protocol onthe XBAR to the RAM Array

Theplatform RAM controlletis replicated for each processor

1.3.9 Memory subsystem access time

Every memonyaccess the BJ performsrequires at least one systeartock cycle fa thedata phase of theccess. Slower
memories or peripherataay require additiodalata phasevait states. Addional datgphase wait statasay alsooccur if the
slave beig accessed is nparked orthe requesng masteiin the crossbar

Table 2 showsthe numbepof additional data phase watiates requiretbr a rangeof memory acceses.

Table 2. Platform memory access time summar y

Data Phase -
AHB Transfer Wait States Descr iption
€200z4d Instruction Fetch TBD?! Flash prefetch buffer hit (page hit)
€200z4d Instruction Fetch Flash prefetch buffer miss (at 120 MHz)
TBD .
(based on 4-cycle random flash array access time)
€200z4d Data Read TBD RAM read
€200z4d Data Write TBD RAM 32-bit write
€200z4d Data Write TBD RAM 64-bit write (executed as 2 x 32-bit writes)
€200z4d Data Write TBD RAM 8-,16-bit write
(Read-modify-Write for ECC)
€200z4d Data Flash Read TBD Flash prefetch buffer hit (page hit)
€200z4d Data Flash Read TBD Flash prefetch buffer miss (includes 1-cycle of program flash
controller arbitration)
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Table 2. Platform memor y access time summary (continued)

Data Phase .
AHB Transfer Wait States Description
€200z4d Peripheral Read TBD Peripheral Bridge read
€200z4d Peripheral Write TBD Peripheral Bridge write

NOTES:
1 To be determined

1.3.10 Error Correcti on Status Module (ECSM)

The ECSM orthisdevice nanages te ECC cafiguration andreporting for the gatform memories(flash nemory andSRAM).
It does nbimplemert the actual EQ calculation A detected error (double errdor flash memory or SRAM) is akoreported
to the FCCU. Thefollowing errors and iticaionsare reported intthe ECSM dedicated registers:

» ECCerror status and configuian for flashmemory andSRAM
» ECCernor repating for flashmemory

e ECCernor repating for SRAM

* ECC erra injection for RAM

1.3.11 Peripheral bridge (PBRIDGE/AIPS-Lite)

Theperipheralbridge (referred to asBRIDGE orAlPS-Lite throudnou this document) implements the following features:
» Duplicated periphery
»  Protocol translato bridge fromAMBA to internal pemphery inerface (IPI)
» Master accessght per peripheral (per mast read accesnable; write accesnable)
*  Write bufering for peripheras
e Checker aplied on AIPS-Lit output toward periptery
* Byteendianess svpecapability

1.3.12 Interrupt Cont roller (INTC)

TheINTC (interrupt controllerprovides prority-based preempte schedling of interrupt requests, suitable fetatically
schedutd hardreal-time systems.

For high-priority interruptrequests, théime fromthe assertio of the interrug requestfromthe peipheralto when the proesor
is executing the interrugenice routing(ISR) has been minimized. The INT@ovidesa unique vector for each imtapt
request souce for quick determiration of which ISRneedsa be execued. It alsoprovides anample number o priorities saha
lower priority ISRs do not dejetheexecution of highepriority ISRs. D allow the appropate priorities for eackource of
interrupt request, the pity of eachinterrugt requestis software cafigurable.

TheINTC sypports the priority ceiling protml for coherer accesse By providnga modfiable prioritymask, tie priority can
be raised temporarily so thalt taskswhich share the resource cant preempeach other

TheINTC provides the following featues:
e Duplicated periphery
» Unique 9-bitvecbr perinterrupt source
» 16 prioritylevels with fixed hedware arbitratia within priority levelsfor each interrupsource
e Priority elevation for sharetesurce

TheINTC is replicated for each procss:
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1.3.13 System c locks and clock generation

The folowing li st sunmarizesthe system abck andclock generaton on this device:

Lock status coirtiuouslymonitored by lak detect circuity

Loss-of-clak (LOC)detection for reference and feedback clocks

On-chiploopfilter (for improvedelectomagnetic interference performancand fewer external componentsquired)
Programmabk output clock divider of systemclock (-1, +2, +4, +8)

FexPWM madule anchs many as thiee eTmer madules running onanauxli ary clack independert from systentlock
(with max frequencyl20MHz)

On-chip crystabscillatorwith auomaic level control

Dedicated interngl6 MHz internalRC oscilator forrapid start-up

— Suppats autenaied frequency trimming byhardwae during devce sartup and by useapgication

Auxiliary clack domain for mator control periphery (FleRWM, eTimer, CTU, ADC, andSWG)

1.3.14 Freque ncy-Modulat ed Phase-Loc ked Loop (FMPLL)

Two FMPLLsareavailable on each device.

Ead FMPLL allows the user tgeneratéigh speed systegiocksstarting froma mnimum reference ot MHz input clock.
Further, the FMPLL suports programrable frequencymodulation of the sysem clock. The PLImultiplication facta, output
clockdivider ratio are all softwareonfigurable The FMPLLshave the fdlowing major featues:

Input frequency: 4-40 MHz coninuous rang (limitedby the crstal oscillator)
Voltage controlled oscillabor (VCO) range256-512MHz

Frequery modulation via software controlto reduceandcortrol emission peaks
— Moduation deph 2% if cenered or 0%to —4% if downshifted va software catrol register
— Moduation frequeny: trianguar moduation with 25 kHz naninal rate
Option to switchmodulation on and 6fvia softwareinterface
Reducedrequency dvider (RFD) for redced frequeoy operatiorwithout re-lack
Three nodes of opraton

— Bypass mde

— NormalPLL mode wth crystal reference (dfaul)

— NormalPLL mode wih external refereze

Lock manitor circuitry with lock statis

Loss-of-bck detecton for reference anteedback cloks

Self-clockedmode (SCM) operation

On-chiploopfilter

Auxiliary FMPLL

— Used fo FlexRay due t@recise symbl rate requrement by the protocol

— Used for motocontrol periphery andonnected IP (A/D digital interfacg&TU) to allow independent frequencies

of operaton for PWM and tirers and jiter-free control

— Option to enabletisabke moduation to avad protocd violation on jiter andor potertial unadjusted erra@ in
electric motorcontrol loop

— Allows to run maor control periphery at dferent (pecisely lower, equal or higher agequired) frequency than
the systento ensuréhigherresolution

1.3.15 Main oscil lator

The main osillator provides these features

MPC5643L Microcontr oller Data Sheet, Rev. 3

12

Preliminar y—Subject to Chang e Without Notice Freescale Semiconductor

Downloaded fronDatasheet.su

Because of an order from the United States International Trade Commission, BGA-packaged product lines and part numbers indicated here currently are not available

from Freescale for import or sale in the United States prior to September 2010: MPC5643L products in 257 MAPBGA packages



Overview

* Input freqency rang 4-40MHz

e Crystal input mode

» Externalreferenceclock (3.3V) inputmode
* PLL reference

1.3.16 Internal Ref erence Clock (RC) oscillator

Thearchiectureuses consint currentchaging of a capacito The vdtage at tle capacior is conpared to the stabbandgap
reference vitage. Tle RC oscilator is the devicsafe clock.
The RC ogillator provides these features:

* Nominal frequencyl6 MHz

e 15% variation overvoltage ad temperature after procesgfm

» Clock output of the RCoscillator seresassystemclock source in case lesf lock or loss of clockis deteted by the
PLL

* RC oscilator is used ase defait systemclock duing sartup anccanbe used aback-up input sourceof PLL(S) in
caseXOSC fals

1.3.17 Clock, reset, po wer, mode and test co ntrol module

TheClock, ResetPower Mode and &st contol modue hasthe following featres:
e Clock gating ard clockdistribution cortrol
» Halt, stopmode corrol
» Flexible configurableSystemard awiliary clock dividers
» Various executiomodes
— Reset|dle, Test, Safe
— VariousRUN madeswith softwareselecable povered nodules
— No standby mode implemerted (nointernal swithable paver danairs)

1.3.18 Periodic Interrupt Timer Module (PIT)

The PITmodule implemerts the following features:
»  Four gereral pupose interrupttimers
»  32-bitcounterresoluion
» 32-bitcounter for real tine interrupt, clocked from man external oscillator
» Can be used for $wvare tickor DMA trigger operatiam

1.3.19 System Timer Module (STM)

TheSTM implements té followingfeatures:
e Up-couner with four ouput compare regsters
» OS sk protection ard hardvaretick implementation per AutoSar requiement

The STM isreplicated for each proces:

1.3.20 Software W atchdog Timer (SWT)

This malule implement the followingfeatures:
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* Faut tolerart output

» Safeinternal RC oscillator aeferenceclock

*  Windowed watcllog

*  Programflow cortrol monitor with 16-bit pseudorandaon key geleration
e Allows ahighlevel of safey (SIL3 maitor)

The SWTmodule isreplicated for eacprocessar

1.3.21 Fault Collection and Contr ol Unit (FCCU)

The FCCUmodue has he following features:
* Redurdantcdlection of hardware checkeeallts
* Redurdantcallection oferrar information and léch of fadts from critical modues on the dece
» Collection of self-test redts
e Configurade ard grackd faut control
— Internal reactions (nimternal reaction, IRQ, Functional Reset,dlreictive Reset, or Safe modetered)
— External reaction (failure is repodéo the exteral/surrounding syemvia configurable output pins)

1.3.22 System Integration Unit Lite (SIUL)

The SIUL controls MCU reset configraion, pad configraton, external iterrupt, gereral purpose D (GPIO), internal
peripheral mliiplexing, and the systeneset operatiariThereset configtaton block contins the external pibod
configuration logic. The padconfiguration block controlsthe static electrical characteristio$ /0 pins. The GPIO bick
provides uriform ard discreg inpu/output control of the 10 pins ofthe MCU.
The SIU provideshefollowing features:
»  Centralized pad control on per pin basis
— Pin function sekction
— Configuralde weak putup/down
— Configuralde skw rate conbl (slow/medum/fasi
— Hysteresion GPIO phs
— Configuralde auomatic safe node pad catnol
» Inputfiltering for exteral interrypts

1.3.23 Non-Maskab le Interru pt (NMI)

Thenon-maskale interrupt with de-gliching filter supprts high priority core excepbns.

1.3.24 Boot Assist M odule (BAM)

The BAM is a blak of read-onlymenory with hardcoded conént. The BAM program is execad only if serial lboting mode
is sekcted via bot configuation pins.
The BAM provides thefollowing features:

» Enables boting via seriaimode (FlexCAN or LINFlex-UART)

» Suppats programrable 64bit passverd protection for serial bod mode

»  Suppats seriabootloading of eitherclassic PowerPC Book E de (default) oFFreescale VLEode

*  Automatic switchto serial bat made if interral flash nemory is blark or invalid
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1.3.25 System Status and Configuration Modul e (SSCM)

The SSCM on thsé device features théollowing:
e Systemcorfiguraion andstatus
* Debuy port satus and delguport enable

* Multiple boot codestaring locatonsout of resethroughimplemeration of search fovalid Reset Configraion Half
Word

e Sets up the MMUo allowuser bootode to execute agtleer classic PowerPC Book Bae(default) or as Freescale
VLE code ait of flashmenory

» Triggering of device self-tests duringset phasef device boot

1.3.26 FlexCAN

The FlexCAN module ia communicatiogontroller implemeting the CAN protocoaccordingo Bosch Specification version
2.0B.The CANprotocolwas desiged to be used prianily as avehicleserial data bysneetng thespecific requirementsf
thisfield: real-time proessng, reliable operation inthe EMI environmert of avehicle, cost-éedivenes and rquired
bandvidth.
TheFlexCAN module provides the flowing features:
*  Full implementtion of the CANprotocol specfication, verson 2.0B
— Standard data and reste frames
— Extenced data and repie frames
— 0to 8 bytesdatalength
— Programmabk Lt rate as fast adMbit/s
» 32 message bffiersof 0 to 8 byesdatalength
» Each message Wil configurableasreceve or transmiibuffer, all supparting standard and esxtded nessages
*  Programmabk loop-backmodesuppmrting self-testoperaion
e Three program@ble mesk regisers
*  Programmablk transnit-fi rstschemelowest ID or lowed buffer number
* Timestanp based on 18it free-rinning timer
*  Global netvork time, synchionized by a spcific messag
* Maskabe interrugs
* Indepenént of the rarsmissionmedium (anexternal transeiver is assmed)
e High immunity to EMI
»  Short latencytimedue o anarbitration schere for high-priority messags
e Transmit features
— Supparts configuation of multiple mail boxesto form message ques of scalalte depth
— Arbitration scheme according message ID or message rfnumber
— Interral arbitration to guarartee no iner or outer priaity inversion
— Transnit abat procedue and ntification
* Receive features
— Individual programmable filters for ead malbox
— Eight mailboxe configurable as 6-entry receiv&IFO
— Eight programmablaceptance fltersfor receive RFO
* Programmabk clock source
— System clack
— Direct oscilatorclock to avad PLL jitter
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1.3.27 FlexRay

TheFlexRay malule proviesthe following featires:

Full implementtion of FlexRay Pratcol Specificaton 2.1

64 corfiguralle message bfdrs can be hared

Dual channebr singlechannémode of opeation,eachasfastas 10Mbit/s dda rate
Messge bufersconfigurable asransmit, reeive,or receiveIFO

Messgebuffer size configurable

Messagfilt ering for all message bigrsbased on Frae ID, cyclecount, and message ID

Programmablecceptance filters faeceiveFIFO mesage budérs
Memory mapped mesage bif ers (sharedusing the MPU)
ECC to cover bokup table anddata SRAM

1.3.28 Serial comm unication interface module (LINFle x)

TheLINFlex on ths device features the following:

Suppats LIN Mastermode, LIN Save maleand UART mode

LIN state makine compliant td_.IN 1.3, 2.0, and 2.1 specificatits
Manages LIN frame transmissiondareceptim without CPU intervention
LIN features

— Autonamous LIN frame handling

— Messge bufer to store asmary as 8 déa bytes

— Suppats messages asng as64 bytes

— Detecton ard flagging of LIN errors (Sync fielddeimiter, ID parity, bit framing, checksum andime-out errors)

— Classic or extended checks calculation

— Configuralde break dration ofup to 36-bt times

— Programmabke baud rae prescalers @-bit martissa,4-bit fractional)
— Diagnostic features (Lop back, LIN bus stucominantdetection)
— Interruptdrivenoperationwith 16 interrypt sources

LIN slave mode features

— Autonamouws LIN headerhanding

— Autonamous LIN responséanding

UART maode

— Full-duplex operatbn

— Standard nometurn-to-2ro (NRZ) mark/space format

— Databuffers with 4-bytereceive, 4-byte transmit

— Configurade wordlength (8-bit, 9-bit, or 16-bit words)

— Configurale party schemenone,odd, evenalways 0

— Speed agastas 2Mbit/s

— Error detection and flagging (Parity Noiseand Framing errors)

— Interruptdrivenoperationwith four interrypt sources

— Separate transmittend eceiver CPUnterrupt urces

— 16-bit progranmahble baud-ra¢ moduus coutter and16-bit fractional
— Two receiver wake-up methods

Suppat for DMA enabled transfers
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1.3.29 Serial Periph eral Interface m odule (DSPI)

The seriaperipheral interface (DSPbJock provides aynchronouserial interfae for @mmunicatiorbetween theViPC5643L
and externatievices.
A DSPImodule provideshe® features:
»  Full duplex, synchronostransfers
e Masteror slave operation
* Progranmablke master bt rates
»  Programmabk clock pohrity and phase
e End-of-transmssion interrupt flag
* Programmabk transferbaudrate
* Programmabk data franes fran 4 to 16 bits
e As manyas eigh chip select Inesavailable, degnding on packagandpin multiplexing
*  Four clock and transfattributesegisters
»  Chip sekct strobe avalable asalternatefunction on oneof the chip selectpins for d-glitching
* FIFOsfor buffering asmany adive transferson thetransnit and receiveside
* Queteing operaton pasilde throudn useof the eDMA
» General purpose@ functionality on pins when not used for SPI

1.3.30 FlexPWM

The pulse width modulatomodule (FlexPWM containsfour PWM channelsach of wich is configuredto control a single
half-bridge powestage. Wo modulesare instantiai@on the 25™MAPBGA device; onthe 1441 QFP package, onlgne
module ispresen Additionally, four faultinput channels are prodied per FlexPWM modal
This PWMis capabé of contolling mostmotor types, including:

* AC induction mdors(ACIM)

e Permarent Magret AC motors (PMAC)

* BrusHess BLDC) andbrushDC motors (BDC)

* Switched (SRM)andvariable reluctance moto(¥RM)

e Stepper mators

A FlexPWMmodule implementthefollowing features:
» 16 bis of resoltion for centeredge alignedand asymmetrical PWMs
*  Maximum operatingfrequencyas high as120MHz
— Clock saurcenot modulatedard independentfrom system abck (genera¢d via auxiliary PLL)
*  Fine grawlarity cortrol for enhancedesoluton of the PWM perd
 PWM outputs can operatas conplementary pairsor independemn channed
» Ability to accept signedumbers for PV generation
* Independent contralf both edges of each RWoutput
*  Synchronizationto external hardwarer other PWMsupported
* Double bufered PWM registers
— Integral rel@drates from 1 td.6
— Half cycle reload caability
» Multiple ADC triggerevents can bgeneraed per PWM cygle via hardware
» Faut inputs can be aggied tocontrol mutiple PWM outputs
»  Programmabk filtersfor fault inpus
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* Indeperertly programmable PWM output polarity
* Independent topnd bottondeadtime insertion
» Eachcomplementarpair can oprate withits ownPWM frequery and deadtine valies
» Individualsoftwarecontrol for each P\M output
e All outputscan ke forcedto a value simutaneously
*  PWMX pin can optionallyoutputathird signalfrom each channel
e Chanrelsnat used fo PWM generaton can be used for bigfred ouput comparefunctions
e Chanrelsnat used fo PWM generaton can be used for put captire functions
» Enhancedlual edge capte functionality
*  Optionto supplythe urce for each complemenyaPWM signal pair from anyf the following:
— External digtal pin
— Internal timer channel
— External ADCinput, taking into accouhvalues set in ADC tgh and lev limit registers
«  DMA support

1.3.31 eTimer module

The Leogrdprovides three eTmer modues onthe 57 MAPBGA device, and twaTimer modules onthe 144 L QFP package.
Six 16-bitgeneralpurposeup/down timer/courters permodue are inplementedwith the following featues:
e Maximum clock frequency 120MHz
* Individual chanel capability
— Input captire trigger
— Output conpare
— Double buffer (to captrre rising edge ard falling edge)
— Separate presater for each counter
— Selectableclock surce
— 0-100% pube neasuement
— Rotation direcion flag (Quad decodr mode)
*  Maximum countrate
— Equals peripkral clockdivided by 2 fo external eventounting
— Equals peripkral clockfor internal clockcounting
» Cascadeable counters
e Programmablke caintmoduo
e Quadrature decodmapabilities
* Counterscan shar@avaiable irput pins
» Count once orepeately
* Preloadhble couters
* Pinsavailabe as GPIOwhen timrer functionality nat in use
« DMA support

1.3.32 Sine Wave Generator (SWG)

A customizeddigital-to-analg canverteris avalable togeneratesine wave basedon 32stored alues for externalevices(ex:
resover).

* Frequery range from 1 kHz to 50kHz
e Sine wave amjitude from0.47V t0 2.6V
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1.3.33 Analog-to-Digital Converter modul e (ADC)

The ADC modulefeaturesare adollows:

Analog part:

Two onchip ADCs

— 12-bitresoldion SAR architecture

— Same digital interfacasin theMPC5604P family

— A/D ChannelsNine external, Three internahd Fou sharedwith other AD. Total 16

— One channel deditad to each -Bensor tcerable temperature reamj during application
— Separated reference for each ADC

— Shared anabg suppy voltage fa both ADCs

— One samfe and hall unitper ADC

— Adjustabé sanpling and cowersian time

Digital part:

Four anabg watclidogs conparing ADC resuts aganst pre@fined levels @w, high, range)eforeresults are stored
in theappropriate ADC result location

Two modes of opration: Motor Control Mode or Reguir Modke
Regular mode features
— Register based interface with the @Rnereallt registerper channel

— ADC stak machire managing threerequesflows: regular command, hardwarejected commandpftware
injected command

— Selectablepriority betweersoftwae and hardware injected commands

— Four anabg watchlogs conmparing ADC resuls aganst preéfined levels @w, high, range)
— DMA compatible interface

Motor control mode features

— Triggered mde only

— Four indepement resit quetes (1x 16 entries? x 8 enries, 1 x 4 entries)

— Resultalignmentcircuitry (left justified; right justified)

— 32-bitreadmodeallows to have channelD on one ofthe 16-bitparts

— DMA compatible interfaces

Built-in self-test featres triggered by software

1.3.34 Cross Triggering Unit (CTU)

The ADC crosstriggeringunit allows autanatc generaton of ADC corversian requess onuser sekcted condtionswithout
CPUload duing the PWM period and wih minimized CPU load for dyamt configuratian.

The CTU implements théollowing features:

Cross triggring betweemADC, FlexPWM, eTmer, and external pins

Double bufered triggergeneraton unit with asmany as eght indegendenttriggersgeneratedrom exterral triggers
Maximum operatingrequency less than @aqual to120MHz

Triggergereration urit configurable in segiental made or intriggeredmode

Triggerdelay unit to conpensate the day of external lev pass filer

Double bufered gldoal trigger unit allowing eTimer synchonization andér ADC command geeration

Double bufered ADC commard list pdntersto minimize ADC-trigger uniupdae

Double bufered ADC conversion commatigt withas many a4 ADC commands
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» Eachtriggercapale of gererating consecive commands

e ADC conversian commandallows contrd of ADC chamel from eachADC, sirgle or syrchronoussamping,
independet resultqueue selection

* DMA supprt with safetyfeatues

1.3.35 Cyclic Redundanc y Checker (CRC) Unit

The CRC modude is acorfigurable mitiple data fbw urit to conpute CRC signatureson data writento input regster

The (RC unit haghe followingfeatures:

» Three setsf registers to allow tlee concurrentantextswith posébly different GQRC computations, each with
selectablgolynomial and seed

» Computes 16 or 32-hit wide CRC on the fly (singe-cycle computation) ard sbres resli in internal regster.
Thefollowing standard CRC pggnomials are implemented:
— x4+ %12+ %3 + 1 [16-bit CRC-GITT]
3324326442343 22 1 (16 (12 11 10 8 T i By A 2 vt ]
[32-bit CRC-ethernet(32)]

» Keyengine to be coupledith commnunication periphery hereCRC applications addedo allow implementation of
safe cormunication protocd

e Offloadscore from cycle-consning CRC and helpsheckingconfiguration ggnaure for safe tart-up or periodic
procedures

* CRC unit connected as pergtal bis oninternal peripheral bus
« DMA support

1.3.36 Redundanc y Contr ol and Chec ker Unit (RCCU)

TheRCCU checks all oputs ofthe sphere of refation (addessesdata, control signals). has the followindeatures:
» Duplicatedmodule to guaraneehighest pasble diagnosticoveraggcheck of checker)
« Multiple timesreplicated IPsareused asheckers on th8oR outputs

1.3.37 Junction temperature sensor

The uncton tenperature sensas used by the ADC to measuréhe temprature of thesilicon.

Thekey parangters of the juntion temperatue sesor include:
* Nominal temperatureange from —40to 150°C
»  Software temperature alarm éamalog ADCcompaator possite

1.3.38 Nexus Port Controller (NPC)

TheNPC block provideseal-ime development supparapabiities for thisdevicein compliance withthe IEEE-ISTO
5001-2008 stardard This devebpment supprtis suppied for MCUs without requiring external address and datamsfor
internal visibility.

TheNPC block interfacet the host proessr and internal busds providedevelopment suppordsper the IEEE-ISD
5001-2008 Class3+, including seleced featuredrom Class 4 tandard.

The deopment suppx provided ircludes pogram trace, gétatrace, watchpint trace, ownetsip trace, run-time accessthe
MCUs internalmemory map and accetothe Power Architecture internaégistes during halt.The Nexusnterfacealso
suppots a JAG only mode usingonly the JTAG pins. Thefollowing featires are implemented

* Full andreduced pd modes
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MCKO (messagelock out) pin

Four or 12 MDO (message data ))pinsl

Two MSEO (message start/eralt) pins

EVTO (ever out) pin

— Auxiliary input pat

EVTI (eventin) pin

Five-pin JTAG port (JCOMR TDI, TDO, TMS, and TCK)

— Suppats JJAG mode

Host processor (€200) ddepment suppd features

— Data trae via data write messagii@WM) anddaareadmessagng (DRM). This allowsthe develgpmert tool
to tracereads or writespr both,to selet¢ed internaimemory resurces.

— Ownershiptrace via ownership traceessaging(OTM). OTM facilitates owneship trace byroviding visibility
of which process IDr operating gstemtask is activated. An ownershigte mesage is trasmitted when a new
procesfiask isactivated, allowing devepment tools to tracewnersip flow.

— Program trace via brandracemessagig (BTM). Branchtracemesaging dispays program flowdiscontinuities
(direct branches, indirebtarches, exceptiongtc.), allowngthe deelopmenttool tointerpolatewhattranspires
between the discontiities. Thusstatic code mapetraced.

— Watchpoint messaging (WPMia theauxiliary port
— Watchpoint trigger enablef programand/or data traceessaging
— Data tracingof instructbn fethesvia private opcdes

1.3.39 IEEE 1149.1 JTAG Controller (JTAGC)

The JTAGC block provides the means to test chifunctionality and connedvity while rermaining transparerto systemiogic
whennat in test node. All datinpu to and otputfrom the JTAGC black is communicated in sedl format The JAGC block
is compiant with the IEEE stanard.

The JAG contoller providesthe followingfeatures:

IEEE Test Access Port @P) interfacewith five pins

— TDI

— TMS

— TCK

— TDO

— JCOMP

Selectabé modes of opraton include JAGC/déug ornormal systenoperation

5-bit instruction regiser thatsupportsthe folowing IEEE1149.1-20Q defined irstructions:

— BYPASS

— |IDCODE

— EXTEST

— SAMPLE

— SAMPLE/PRELOAD

Three test datregistersa bypassregistera baindary scamegiser, and adevice iderification redster The size of
the baindary scan regter isparameterized tosupyort a variety of boudaryscan chai lengths.

TAP controller statenachinethat contols theoperation othe data registsr instruction registr andassociated
circuitry

1. Four MDO pins on 144 LQFP package, 12 MDO pins on 257 MAPBGA package.
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Package pinouts and signal descriptions

1.3.40 Voltage regulator / P ower Management Unit (PMU)

Theon-chip vdtage regulair modue provides the follaving featues:
e Single exernal rail required
* Single high supfy required: naminal 3.3V bath for packaged and Kawn Gad Die option
— Packagedption requires exteat ballasttransisto due toreduceddisspation capacity shigh temperature but
can useembedded tramsistorif power dissigtion is maintained withirpackagelissipation capacitflower
frequercy of operatio)
— Known Godl Die opton uses emlkdded bdhast trasistoras dissipatiorapacity is increaseid reducesysten
cost
* All I/Os are at same voltags exermal supply (3.3V nominal)

* Duplicated Low-Voltage Detedars (VD) to guarantee prop@peration at alstage (rest, configurationnormal
operatia) and to maximize safetycoverage, one VD canbe testedwhile the other operates (on-lia self-esing
feature)

1.3.41 Built-In Self-T est (BIST) capability

This device icludes tle following protection agaist latent faults:
* Boot-time Memay Built-In Self-Teg (MBIST)
e Boot-timescan-based LogiBuilt-In Self-Test (LBIST)
*  Runtime ADC Bult-In Self-Test (BST)
*  Runttime Buit-In Self Test of LVDs

2 Package pinouts and signal descriptions

2.1  Packag e pinouts
Figure2 shows theMPC5643Lin the 144LQFP packagerigure3 showstheMPC5643. in the 257 MAPBGA package.
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Package pinouts and signal descrip tions
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Figure 2. MPC5643L 144 LQFP pinou t (top vie w)
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Package pinouts and signal descriptions

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
H[2
Al Vss | Vss |Voowv 2 H[O] | G[14] | DI3] | C[15] |Vpp pv| Al12] | H[10] | H[14] | A[10] | B[2] | C[10] | Vss | Vss
B AL4]
Vss | Vss | BI6] F3] | A | D[4 | DO] | Vss | H[L2] | E[15] | E[14] | B[3] | F13] | B[O] |Vppwv| Vss
FCcu_
c VDD_HV NC Vss Fl1] D[2] A13] VDD_H\/ VDD_HV I[0] |JCOMP | H[11] I[1] F[14] B[1] Vss A4 F12]
V
D | Fg Fi4] | A15] | C[6] | Vss |Voprv| FIOI |Vophv| Vss ne | AR | E[3] | FIIS] | Vop py TI:T Di14] | G[3]
E |mpoo| FE | oy | Nw Ne | oo | e | oim
F | HL | Gl12) | A7l | Al Voo | Voo v | Voo v | Voo | Voo v | Voo v | Voo v NC | C[13] | 1121 | G[4]
G | HB |Vopuv| CIl | Al Voo v | Vss | Vss | Vss | Vss | Vss | Vopiv D[12] | H[13] | H[9] | GIe]
H | G13] | Vss | CHl | APl Voo v | Vss | Vss | Vss | Vss | Vss | Vopiv Vss | Voo v | Voo wv| HI6]
J | FIM | G15] |Vpp v | Voo nv Voo | Vss | Vss | Vss | Vss | Vss | Voo Voo v | Voo hv | Vss | HIZ9]
K| Fe] | Fl8] NC | C[7] Voo v | Vss | Vss | Vss | Vss | Vss | Vopiv NC H8] | HI7l | A3
L | F1o] | F1] | D[] NC Voo v | Vss | Vss | Vss | Vss | Vss | Vopiv NC | TCK | HH4] | BH4]
M| Vpp v | Vop nv| DI8l | NC Voo | Voo v | Voo v | Voo | Voo v | Voo v | Voo v Cl11] | B[5] | TMS | HI5]
N | XTAL | Vgs | D[5] Vss v NC | C12] | A2l | G[5]
PLL
—_ V

P | Vgs |RESET| D[] D:L-LLV— Vopv| Vss | BBl | NC | Vss |Vppuv| B[4 |Vop v | Vss |Voponv| GI0] | G8l | G[7]

R FCCU VRerp_ VRerp_
EXTAL Vss | DM | BT | E6 B[L0] B3] | B{15] | Clo] |BCTRL| Al | Ves | D11 | G[9]

_F[0] HV_ADO HV_AD1

V V,

T | Vss |Vopv| NC | Cl1 | E[B] | E[7) | REN-| pa] | REN-)E9) | E[10] | E[12] | E[0] | A[O] | D[10] |Vppuv| Vss

HV_ADO HV_ADL
U | Vgs | Vss NC E@4] | C[21 | E[2 | B[] | B2 |Vpppuv| Vss | ElL1] | NC NC |Vpp pv| GI1] | Vss | Vss
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Figure 3. MPC5643L 257 MAPBGA pinou t (top vie w)

Table 3 providesthe concateated pinnames (ph muxing) for the pirs shovn in Figure 2, includng the functonal group for
the pi. Table 3 provides the coratenatedall names (gn muxing) for the pins stownin Figure 3, including the functional
groupfor the pin. For nore information, seeTable 7.
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2.2

Package pinouts and signal descrip tions

Pin descriptions

The folowing sectims povide sigral descriptions andrelated information aboutthe furctionality and configuation for this

device.

221

Table 3 providesthe concateated ballnames (ph muxing) for the pirs showvn in Figure 2 and the basé shown in Figure 3,
including the functional grougfor the pin. This tabk providesa cras-reference for the two packag@able 3 lists the

Concatenated pins

concatenated ball names (pmxing) in alphanumeric order for the bals show in Figure3, including the functional group.

Table 3. Concatenated pin names

Pin Ball
’1\5)4 ’2\?7 Concatenated Pin Names
LQFP| MAPBGA
1 E4  [NMI
2 G4  |A[6]/ siul_GPIO[6] / dspil_SCK / siul_EIRQ[6]
3 E3 D[1] / siul_GPIO[49] / etimerl_ETCJ[2] / ctu0_EXT_TGR / flexray_CA_RX
4 D2 F[4] / siul_GPIO[84] / npc_wrapper_MDO[3]
5 D1 F[5] / siul_GPIO[85] / npc_wrapper_MDO[2]
6 |VDD_HV!|Vpp 1y 10
7 | VSS_HV? |Vss wy 10
8 E2 F[6] / siul_GPIO[86] / npc_wrapper_MDO[1]
9 E1l MDOO
10 F3 A[7]/ siul_GPIO[7] / dspil_SOUT / siul_EIRQ[7]
11 H3 C[4] / siul_GPIO[36] / dspi0_CS0 / flexpwmO_X[1] / sscm_DEBUG[4] / siul_EIRQ[22]
12 F4 A[8] / siul_GPIOI[8] / dspil_SIN / siul_EIRQI8]
13 G3 C[5] / siul_GPIO[37] / dspi0_SCK / sscm_DEBUGI5] / flexpwmO_FAULT[3] / siul_EIRQ[23]
14 H4  |A[5]/siul_GPIO[5]/ dspil_CSO / etimerl_ETC[5] / dspi0_CS7 / siul_EIRQ[5]
15 K4 C[7]/ siul_GPIO[39] / flexpwmO_A[1] / sscm_DEBUG[7] / dspiO_SIN
16 J3  |Vbp_Hv_REG_0
17 | VSS_LV3 |Vss v cor
18 | VDD_LV* |Vpp v cor
19 J1 F[7] / siul_GPIO[87] / npc_wrapper_MCKO
20 K2 F[8] / siul_GPIO[88] / npc_wrapper_MSEO[1]
21 | VDD_HV3|Vpp v 10
22 | VSS_HV*|Vss wy 10
23 K1 F[9] / siul_GPIO[89] / npc_wrapper_MSEOI0]
24 L1 F[10] / siul_GPIO[90] / npc_wrapper_EVTO
25 L2 F[11] / siul_GPIO[91]/ leo_sor0_EVTI
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Package pinouts and signal descriptions

Table 3. Concatenated pin name s (continued)

Pin Ball

’1\|4(f)4 ’2\?7 Concatenated Pin Names
LQFP| MAPBGA

26 L3 D[9] / siul_GPIO[57] / flexpwmO_X[0] / lin1_TXD

27 M1 |Vbp_nv osc

28 P1  |Vss_nv osc

29 N1  |XTAL®

30 R1  |EXTAL®

31 P2  |RESET

32 M3 D[8] / siul_GPIO[56] / dspil_CS2 / etimerl_ETC[4] / dspi0_CS5 / flexpwm0_FAULT[3]

33 N3 D[5] / siul_GPIO[53] / dspi0_CS3 / flexpwm0_FAULT[2]

34 P3 D[6] / siul_GPIO[54] / dspi0_CS2 / flexpwmO_X[3] / flexpwmO_FAULT[1]

35 N4 |Vss Lv_pLLo_PLL1

36 P4 |Vbp_Lv_pLio_PLL1

37 R4 D[7]/ siul_GPIO[55] / dspil_CS3/ dspi0_CS4

38 R2 |FCCU_F[0]

39 | VDD_LV! |Vpp 1v coro 4

40 | VSS_LV? |Vss |v coRo 4

41 T4 |C[1]/siul_GPIO[33]

42 U4  |E[4]/siul_GPIO[68]

43 R5  |B[7]/siul_GPIO[23]/ in0_RXD

44 T5  |E[5]/ siul_GPIO[69]

45 U5  |C[2]/ siul_GPIO[34]

46 R6  |E[6]/ siul_GPIO[70]

47 P7  |B[8]/siul_GPIO[24] / etimer0_ETC[5]

48 T6  |E[7]/siul_GPIO[71]

49 U6  |E[2]/ siul_GPIO[66]

50 R7  |Vbp_Hv_ADRO

51 T7  |Vss_nv_ADRO

52 U7 |B[9]/ siul_GPIO[25]

53 R8  |B[L0]/siul_GPIO[26]

54 T8  |B[11]/siul_GPIO[27]

55 U8  |B[12]/ siul_GPIO[28]

56 R9  |Vbp_nv_ADR1

57 T9  |Vss_nv_ADRI1

58 U9 |Vbp_nv_apv
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Package pinouts and signal descrip tions

Table 3. Concatenated pin name s (continued)

Pin Ball
’1\|4(f)4 ’2\?7 Concatenated Pin Names
LQFP| MAPBGA

59 Ul0  |Vss_Hv_apv

60 R10  |B[13]/siul_GPIO[29]/lin1_RXD

61 T10 E[9] / siul_GPIO[73]

62 R11  |B[15]/ siul_GPIO[31]/ siul_EIRQ[20]

63 T11 E[10] / siul_GPIO[74]

64 P11  |B[14]/siul_GPIO[30]/ etimer0_ETC[4] / siul_EIRQ[19]

65 U1l  |E[11]/ siul_GPIO[75]

66 R12  |C[0]/siul_GPIO[32]

67 T12  |E[12]/ siul_GPIO[76]

68 T13 E[0] / siul_GPIO[64]

69 R13 BCTRL

70 | VDD_LV! |Vpp 1v cor

71 | VSS_LV? |Vss v cor

72 Ul4  |\Vpp_nv_pmu

73 T14 A[0] / siul_GPIOJ[0] / etimer0_ETCJ[0] / dspi2_SCK / siul_EIRQ[0]

74 R14  |A[1]/ siul_GPIO[1] / etimer0_ETC[1]/ dspi2_SOUT / siul_EIRQI[1]

75 ui5 G[11] / siul_GPIO[107] / flexray_DBG3 / flexpwmO_FAULTI[3]

76 T15 D[10] / siul_GPIO[58] / flexpwmO_A[0] / etimer0_ETC[O0]

77 P15 G[10] / siul_GPIO[106] / flexray_DBG2 / dspi2_CS3 / flexpwm0_FAULT[2]

78 R16 D[11] / siul_GPIO[59] / flexpwmO_B[0] / etimer0_ETC[1]

79 R17 G[9] / siul_GPIO[105] / flexray_DBG1 / dspil_CS1 / flexpwmO_FAULT[1] / siul_EIRQ[29]

80 M14 C[11] / siul_GPIO[43] / etimer0_ETC[4] / dspi2_CS2

81 P16 GI[8] / siul_GPIO[104] / flexray_DBGO / dspi0_CS1 / flexpwmO_FAULT[0] / siul_EIRQ[21]

82 N15 C[12] / siul_GPIO[44] / etimer0_ETC[5] / dspi2_CS3

83 P17 G[7] / siul_GPIO[103] / flexpwmO_B[3]

84 N16 A[Z] / siul_GPI10J2] / etimer0_ETCJ2] / flexpwmO_A[3] / dspi2_SIN / mc_rgm_ABS[0] /
siul_EIRQ[2]

85 N17 G[5] / siul_GPIO[101] / flexpwmO_X[3] / dspi2_CS3

86 M15 |B[5]/ siul_GPIO[21] / jtagc_TDI

87 M16 T™MS

88 L15 TCK

89 L17  |B[4]/ siul_GPIO[20] / jtagc_TDO

90 | VSS_HV*|Vss wy 10
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Package pinouts and signal descriptions

Table 3. Concatenated pin name s (continued)

Pin Ball
’1\|4(f)4 ’2\?7 Concatenated Pin Names
LQFP| MAPBGA

91 | VDD_HV3|Vpp v 10

92 K17 A[S] / siul_GPIO[3] / etimer0_ETC[3] / dspi2_CS0 / flexpwm0_B[3] / mc_rgm_ABS[2] /
siul_EIRQ[3]

93 | VDD_LV! |Vpp 1v cor

94 | VSS_LV? |Vss 1y coR

95 H15  |Vpbp_nv_REG 1

96 J16  |Vss hv FLa

97 H16  |Vbp_nv_FLA

98 G17 G[6] / siul_GPI0[102] / flexpwmO_A[3]

99 G14 D[12] / siul_GPI10[60] / flexpwmO_X[1] / lin1_RXD

100 F17 G[4] / siul_GPIO[100] / flexpwmO_B[2] / etimer0_ETC[5]

101 F15  |C[13]/siul_GPIO[45]/ etimerl_ETC[1]/ ctu0_EXT_IN / flexpwmO_EXT_SYNC

102 E16 GI[2] / siul_GPI0[98] / flexpwmO_X[2] / dspil_CS1

103 E15 |C[14]/siul_GPIO[46]/ etimerl_ETC[2]/ctu0_EXT_TGR

104 D17 GJ[3] / siul_GPIO[99] / flexpwmO_A[2] / etimer0_ETC[4]

105 D16 D[14] / siul_GPI0[62] / flexpwmO_BJ[1] / etimer0_ETC[3]

106 C17  |F[12]/siul_GPIO[92] / etimerl_ETC[3] / siul_EIRQ[30]

107 D15  |Vpp TEST

108 C16 A[4]/ siul_GPIO[4]/ etimerl_ETC[0]/ dspi2_CS1/ etimer0_ETC[4]/ mc_rgm_FAB /siul_EIRQ[4]

109 B15 B[0] / siul_GPIO[16] / can0_TXD / etimerl_ETC[2] / sscm_DEBUGIO0] / siul_EIRQ[15]

110 cla B_[l] / siul_GPIO[17] / etimerl_ETC[3] / sscm_DEBUGJ1] / canO_RXD / canl_RXD /
siul_EIRQ[16]

111 Al15 C[10] / siul_GPIO[42] / dspi2_CS2 / flexpwmO_A[3] / flexpwmO_FAULT[1]

112 B14  |F[13]/siul_GPIO[93] / etimerl_ETC[4]/ siul_EIRQ[31]

113 D13  |F[15]/ siul_GPIO[95] / lin1_RXD

114 Al4  |B[2]/siul_GPIO[18]/1in0_TXD / sscm_DEBUG[2] / siul_EIRQ[17]

115 C13  |F[14]/ siul_GPIO[94] / lin1_TXD

116 B13 B[3] / siul_GPIO[19] / sscm_DEBUG]J3] / lin0_RXD

117 D12 E[13]/ siul_GPIO[77] / etimer0_ETC[5] / dspi2_CS3 / siul_EIRQ[25]

118 A13 A[10] / siul_GPIO[10] / dspi2_CS0 / flexpwm0_B[0] / flexpwmO_X[2] / siul_EIRQ[9]

119 B12  |E[14]/siul_GPIO[78]/ etimerl_ETC[5] / siul_EIRQ[26]

120 D11 A[11] / siul_GPIO[11] / dspi2_SCK / flexpwmO_A[0] / flexpwmO_A[2] / siul_EIRQ[10]

121 B11 E[15] / siul_GPIO[79] / dspi0_CS1 / siul_EIRQ[27]
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Package pinouts and signal descrip tions

Table 3. Concatenated pin name s (continued)

Pin Ball

’1\|4(f)4 ’2\?7 Concatenated Pin Names
LQFP| MAPBGA

122 A10 A[12] / siul_GPIO[12] / dspi2_SOUT / flexpwmO_A[2] / flexpwmO_B[2] / siul_EIRQ[11]

123 C10 JCOMP

124 A8 C[15] / siul_GPI0[47] / flexray_CA_TR_EN / etimerl_ETC[0] / flexpwmO_A[1] / ctuO_EXT_IN /

flexpwmO_EXT_SYNC

125 B8 D[0] / siul_GPIO[48] / flexray_CA_TX / etimerl_ETC[1] / flexpwmO_BJ[1]

126 | VDD_HV3|Vpp 1y 10

127 | VSS_HV* |Vss v 10

128 A7 D[3] / siul_GPIO[51] / flexray_CB_TX / etimerl_ETC[4] / flexpwmO_A[3]

129 B7 D[4] / siul_GPIQ[52] / flexray_CB_TR_EN / etimerl_ETCJ5] / flexpwmO_BJ[3]

130 C7  |Vbp_nv_REG_2

131 | VDD_LV! |Vpp v cor

132 | VSS_LV? |Vss 1v cor

133 D7 F[0] / siul_GPIOI[80] / flexpwmO_A[1] / etimer0_ETCJ[2] / siul_EIRQ[28]

134 B6 A[9]/ siul_GPIO[9] / dspi2_CS1 / flexpwmO_B[3] / flexpwmO_FAULT][0]

135 | VDD_LV! |Vpp v cor

136 C6 A[13] / siul_GPIO[13] / flexpwmO_B[2] / dspi2_SIN / flexpwmO_FAULT[0] / siul_EIRQ[12]

137 | VSS_LV? |Vss v cor

138 B3 B[6] / siul_GPIO[22] / mc_cgl_clk_out / dspi2_CS2 / siul_EIRQ[18]

139 B5  |F[3]/siul_GPIO[83]/ dspi0_CS6

140 C5 D[2] / siul_GPIO[50] / etimerl_ETCJ3] / flexpwmO_X[3] / flexray_CB_RX

141 C4 |FCCU_F[1]

142 D4 CI[6] / siul_GPIO[38] / dspi0_SOUT / flexpwmO_BJ[1] / sscm_DEBUG[6] / siul_EIRQ[24]

143 B4  |A[14]/siul_GPIO[14] / canl_TXD / etimerl_ETC[4]/ siul_EIRQ[13]

144 D3 A[15] / siul_GPIO[15] / etimerl_ETCI[5]/ can1l_RXD / can0_RXD / siul_EIRQ[14]
lNOTES:

VDD_HYV balls are tied together on the 257 MAPBGA substrate.

o o~ W N

VSS_HYV balls are tied together on the 257 MAPBGA substrate.

VSS_LV balls are tied together on the 257 MAPBGA substrate.

VDD_LV balls are tied together on the 257 MAPBGA substrate.

The XTAL and EXTAL pins have different functions from the pins with these names on the MPC5604P.
Vpp_tEST Should always be tied to ground (Vsg) for normal operations.
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Package pinouts and signal descriptions

Table 4. 257 MAPBGA conc atenated ball names

Ball No.

Concatenated Pin Names

Al

Vss_HV_I0_RING

A2

Vss_HV_I0_RING

A3

VDD _HV_I0_RING

A4

H[2] / siul_GPIO[114] / npc_wrapper_MDO[5]

A5

H[0] / siul_GPIO[112] / npc_wrapper_MDOI7]

A6

G[14] / siul_GPIO[110] / npc_wrapper_MDO[9]

A7

D[3] / siul_GPIO[51] / flexray_CB_TX / etimerl_ETCI[4] / flexpwmO_A[3]

A8

C[15] / siul_GPIOQ[47] / flexray_CA_TR_EN / etimerl_ETC[O] / flexpwmO_A[1] / ctuO_EXT_IN/

flexpwmO_EXT_SYNC

A9

VbD_HV_I0_RING

Al10

A[12] / siul_GPIO[12] / dspi2_MOSI / flexpwmOQ_A[2] / flexpwmO_BJ[2] / siul_EIRQ[11]

All

H[10] / siul_GPIO[122] / flexpwm1_X[2] / etimer2_ETC[2]

Al2

H[14] / siul_GPIO[126] / flexpwm1_A[3] / etimer2_ETC[4]

A13

A[10] / siul_GPIO[10] / dspi2_CSO0 / flexpwmO0_BJ[0] / flexpwmO0_X[2] / siul_EIRQI[9]

Al4

B[2] / siul_GPIO[18] / lin0_TXD / sscm_DEBUG[2] / siul_EIRQ[17]

A15

C[10] / siul_GPIO[42] / dspi2_CS2 / flexpwmO_A[3] / flexpwmO_FAULTI[1]

Al6

Vss HV_I0_RING

Al7

Vss_Hv_I0_RING

Bl

Vss_HV_I0_RING

B2

Vss_HV_I0_RING

B3

B[6] / siul_GPIO[22] / mc_cgl_clk_out / dspi2_CS2 / siul_EIRQ[18]

B4

A[14] / siul_GPIO[14] / can1_TXD / etimerl_ETCJ[4] / siul_EIRQ[13]

BS

F[3] / siul_GPIO[83] / dspi0_CS6

B6

A[9] / siul_GPIO[9] / dspi2_CS1 / flexpwmO_BJ[3] / flexpwmO_FAULT[O]

B7

D[4] / siul_GPIO[52] / flexray_CB_TR_EN / etimerl_ETCI5] / flexpwmO_BJ[3]

B8

D[0] / siul_GPIOJ[48] / flexray_CA_TX / etimerl_ETCJ[1] / flexpwmO_BJ[1]

B9

Vss_Hv_I0_RING

B10

H[12] / siul_GPIO[124] / flexpwm1_B[2]

B11

E[15] / siul_GPIO[79] / dspi0_CS1 / siul_EIRQ[27]

B12

E[14] / siul_GPIO[78] / etimerl_ETC[5] / siul_EIRQ[26]

B13

B[3] / siul_GPIO[19] / sscm_DEBUGI3] / lin0_RXD

B14

F[13] / siul_GPIO[93] / etimerl_ETC[4] / siul_EIRQ[31]

B15

B[0] / siul_GPIO[16] / can0_TXD / etimerl_ETC[2] / sscm_DEBUG]J0] / siul_EIRQ[15]

B16

VDD _HV_I0_RING

B17

Vss_Hv_I0_RING
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Package pinouts and signal descrip tions

Table 4. 257 MAPBGA c oncatenated ball name s (continued)

Ball No. Concatenated Pin Names

Cl |Vpp Hv_ i0 RING
c2 |Nct

C3  |Vss_Hv_ 10 RING
c4 |Fccu_Fj

C5 |D[2]/ siul_GPIO[50]/ etimerl_ETC[3] / flexpwmO0_X[3] / flexray_CB_RX
C6 |A[13]/siul_GPIO[13]/ flexpwmO_BJ[2] / dspi2_MISO / flexpwmO_FAULTI[0] / siul_EIRQ[12]

C7 |Vpp Hv REG 2

C8 |Vpp Hv REG 2
C9 |I[0]/ siul_GPIO[128] / etimer2_ETCJ[0] / dspi0_CS4 / flexpwm1_FAULT[O]
C10 |JCOMP

C11 |H[11]/siul_GPIO[123] / flexpwm1_A[2]

C12 |I[1]/ siul_GPIO[129]/ etimer2_ETCJ[1] / dspi0_CS5 / flexpwm1_FAULT[1]

C13 |F[14]/siul_GPIO[94] /lin1_TXD

C14 |B[1]/ siul_GPIO[17] / etimerl_ETC[3] / sscm_DEBUG]J1] / canO_RXD / can1_RXD / siul_EIRQ[16]

C15 |Vss_Hv_io_RING

C16 |A[4]/ siul_GPIO[4] / etimerl_ETC[0] / dspi2_CS1 / etimer0_ETC[4] / mc_rgm_FAB / siul_EIRQ[4]
C17 |F[12]/siul_GPIO[92]/ etimerl_ETC[3]/ siul_EIRQ[30]

D1 |F[5]/siul_GPIO[85] / npc_wrapper_MDO[2]

D2 |F[4]/ siul_GPIO[84] / npc_wrapper_MDOJ[3]

D3 |A[15]/ siul_GPIO[15] / etimerl_ETCI[5] / can1_RXD / can0_RXD / siul_EIRQ[14]

D4 |C[6]/ siul_GPIO[38] / dspi0_MOSI / flexpwmO_B[1] / sscm_DEBUGI6] / siul_EIRQ[24]

D5 |Vss Lv CORE RING

D6 |Vpbp v CORE_RING
D7 |F[0]/siul_GPIO[80] / flexpwmO_A[1] / etimer0_ETC[2] / siul_EIRQ[28]

D8 |Vpp Hv 10 RING

D9  |Vss hv 1o RING
D10 |NC?

D11 |A[11]/ siul_GPIO[11]/ dspi2_SCK / flexpwmO_A[0] / flexpwmO_A[2] / siul_EIRQ[10]
D12 |E[13]/ siul_GPIO[77]/ etimerO_ETC[5] / dspi2_CS3 / siul_EIRQ[25]
D13 |F[15]/ siul_GPIO[95]/ lin1_RXD

D14 |Vpp Hv_ I0_RING
D15 |Vpp tesT®

D16 |D[14]/siul_GPIO[62] / flexpwmOQ_BJ[1] / etimer0_ETCJ[3]
D17 |G[3]/ siul_GPIO[99] / flexpwmO_A[2] / etimer0_ETCI[4]
E1 |MDOO
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Package pinouts and signal descriptions

Table 4. 257 MAPBGA c oncatenated ball name s (continued)

Ball No. Concatenated Pin Names
E2 |F[6]/ siul_GPIO[86] / npc_wrapper_MDOJ1]
E3 |D[1]/siul_GPIO[49] / etimerl_ETC[2] / ctuO_EXT_TGR / flexray CA_RX
E4 NMI
E5 |NP?
E6 |NP?
E7 |NP?
ES |NP3
E9 |NP3
E10 |NP3
E11 |NP3
E12 |NP3
E13 |NP3
E14 |NC!
E15 |C[14]/siul_GPIO[46]/ etimerl_ETC[2]/ ctu0_EXT TGR
E16 |G[2]/ siul_GPIO[98]/ flexpwmO_X[2] / dspil_CS1
E17 |I[3]/ siul_GPIO[131]/ etimer2_ETC[3] / dspi0_CS7 / ctu0_EXT_TGR / flexpwm1_FAULTI[3]
F1 |H[1]/siul_GPIO[113]/ npc_wrapper_MDOI6]
F2 |G[12]/ siul_GPIO[108] / npc_wrapper_MDOJ[11]
F3  |A[7]/siul_GPIO[7]/ dspil_MOSI / siul_EIRQ[7]
F4 |A[8]/ siul_GPIO[8] / dspil_MISO / siul_EIRQ[S]
F5 |NP?
F6  |Vbp_Lv_CORE_RING
F7  |Vbp_Lv_CORE_RING
F8  |Vbp_Lv_CORE_RING
FO  |Vbp_Lv_core_RING
F10 |Vbp_v_core_RING
F11  |Vbp_v_CcORE_RING
F12 |Vbp_Lv_CcORE_RING
F13 |NP?
F14 |NC!
F15 |C[13]/ siul_GPIO[45]/ etimerl_ETC[1]/ ctuO_EXT_IN / flexpwmO_EXT_SYNC
F16 |I[2]/ siul_GPIO[130] / etimer2_ETC[2] / dspi0_CS6 / flexpwm1_FAULT[2]
F17 |G[4]/ siul_GPIO[100] / flexpwmO_BJ[2] / etimer0_ETCI[5]
G1 |H[3]/siul_GPIO[115] / npc_wrapper_MDO[4]
G2 |Vpp_Hv_IO_RING
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Package pinouts and signal descrip tions

Table 4. 257 MAPBGA c oncatenated ball name s (continued)

Ball No. Concatenated Pin Names
G3 |C[5]/ siul_GPIO[37] / dspi0_SCK / sscm_DEBUGI5] / flexpwmO_FAULT[3] / siul_EIRQ[23]
G4 |A[6]/ siul_GPIO[6] / dspil_SCK / siul_EIRQ[6]

G5 |NP3

G6  |VDp_1v_CORE_RING

G7  |Vss_Lv_CORE_RING

G8  |Vss_Lv_CORE_RING

G9  |Vss_Lv_CORE_RING

G10 |Vss_Lv_CORE_RING

G1l |Vss_ Lv_core_RING

G12 |Vpp_Lv_CORE_RING

G13 |NP?

G14 |D[12]/siul_GPIO[60] / flexpwmO_X[1] / linl_RXD
G15 |H[13]/ siul_GPIO[125] / flexpwm1_X[3] / etimer2_ETC[3]
G16 |H[9]/siul_GPIO[121]/ flexpwm1_B[1] / dspi0_CS7
G17 |G[6]/ siul_GPIO[102] / flexpwmO_A[3]

H1 |G[13]/ siul_GPIO[109] / npc_wrapper_MDO[10]
H2  |Vss nv_10_RING

H3 |C[4]/ siul_GPIO[36] / dspi0_CSO0 / flexpwmO_X[1] / sscm_DEBUGI4] / siul_EIRQ[22]
H4 | A[5] / siul_GPIOI[5] / dspil_CSO0 / etimerl_ETCI5]/ dspi0_CS7 / siul_EIRQI5]
H5 |NP3

H6  |Vpp v

H7  |Vss v

H8 |Vss v

H9  |Vss v

H10 |Vss_iv

H11 |Vss_ v

H12 |Vpp_ v

H13 |NP3

H14 |Vss v

H15 |Vpp Hv REG 1

H16 |Vpp Hv FLAO

H17 [H[6]/ siul_GPIO[118] / flexpwm1_B[0] / dspi0_CS5
J1  |F[7]/ siul_GPIO[87] / npc_wrapper_MCKO

J2 |G[15]/ siul_GPIO[111] / npc_wrapper_MDOI8]

J3  |Vbp_Hv_REG_ 0
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Package pinouts and signal descriptions

Table 4. 257 MAPBGA c oncatenated ball name s (continued)

Ball No. Concatenated Pin Names
J4  \Vbp_HV_REG_0
J5 |NP?
J6  |Vpp v
J7 |Vss v
J8  |Vss v
J9  |Vss v
J10  |Vss v
J11 VSS_LV
J12 |Vpp v
Jiz |NP3
J14 \Vpp_1v
J15  Vpp_Hv_REG_1
J16  |Vss_nv_FLao
J17 |H[15]/ siul_GPIO[127] / flexpwm1_BI[3] / etimer2_ETCI5]
K1 |F[9]/ siul_GPIO[89] / npc_wrapper_MSEO_B[0]
K2  |F[8]/ siul_GPIO[88] / npc_wrapper_MSEO_BJ[1]
K3 |NCt
K4  |C[7]/ siul_GPIO[39] / flexpwmO_A[1] / sscm_DEBUGJ7] / dspi0_MISO
K5 |NP3
K6 |Vpp_Lv
K7 |Vss_ v
K8 |Vss v
K9  |Vss_ v
K10 |Vss v
K11 |Vss_ v
K12 |\Vpp v
K13 |NP3
K14 |NC!
K15 |H[8]/ siul_GPIO[120] / flexpwm1_A[1] / dspi0_CS6
K16 |H[7]/siul_GPIO[119]/ flexpwml1_X[1]/ etimer2_ETC[1]
K17 |A[3]/siul_GPIO[3] / etimer0_ETC[3] / dspi2_CSO0 / flexpwmO_B[3] / mc_rgm_ABS[2] / siul_EIRQ[3]
L1 |F[10]/ siul_GPIO[90] / npc_wrapper_EVTO_B
L2 |F[11]/siul_GPIO[91] / leo_sor_proxy EVTI_B
L3 |D[9]/ siul_GPIO[57] / flexpwmO_X[0] / lin1_TXD
L4 |NCt
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Package pinouts and signal descrip tions

Table 4. 257 MAPBGA c oncatenated ball name s (continued)

Ball No. Concatenated Pin Names

L5 |NP3

L6 |Vpp v

L7  |Vss v

L8 |Vss v

L9  |Vss v

L10 Vss v

L11 VSS_LV

L12 VDD_LV

L13 |NP?

L14 |NCt

L15 |TCK

L16 [H[4]/siul_GPIO[116]/ flexpwm1_X[O] / etimer2_ETCJO0]
L17 |B[4]/siul_GPIO[20]/jtagc_TDO

M1 \Vbp_Hv_osco

M2 Vpp_Hv_io_RING

M3 |D[8]/ siul_GPIO[56] / dspil_CS2 / etimerl_ETC[4] / dspi0_CS5 / flexpwmO_FAULT[3]
M4 |NCt

M5 |NP3

M6 |Vpp_1v

M7 \Vpp_v

M8 |\Vpp_1v

M9 |Vpp_ v
M10 Vpp_1v
M1l |Vpp_1v
M12  Vpp v
M13 |NP3
M14 |C[11]/siul_GPIO[43]/ etimer0_ETC[4] / dspi2_CS2
M15 |B[5]/ siul_GPIO[21]/jtagc_TDI
M16 |TMS
M17 |H[5]/ siul_GPIO[117] / flexpwm1_A[0] / dspi0_CS4

N1 |XTAL

N2 |Vss Hv_io_RING

N3 |DI[5]/ siul_GPIO[53] / dspi0_CS3 / flexpwmO_FAULT[2]
N4 |Vss Lv_pLio_pLL1

N5 NP3

MPC5643L Microcontr oller Data Sheet, Rev. 3

Freescale Semiconductor

Downloaded fronDatasheet.su

Preliminar y—Subject to Chang e Without Notice

35

Because of an order from the United States International Trade Commission, BGA-packaged product lines and part numbers indicated here currently are not available

from Freescale for import or sale in the United States prior to September 2010: MPC5643L products in 257 MAPBGA packages



Package pinouts and signal descriptions

Table 4. 257 MAPBGA c oncatenated ball name s (continued)

Ball No. Concatenated Pin Names
N6 NP3
N7 |NP3
N8 NP3
N9 |NP®
N10 [NP3
N11 [NP3
N12 [NP3
N13 [NP3
N14 [NC?

N15 |C[12]/siul_GPIO[44]/ etimerO_ETCI[5] / dspi2_CS3
N16 [A[2]/ siul_GPIOJ[2] / etimer0_ETC[2] / flexpwmO_A[3] / dspi2_MISO / mc_rgm_ABSJ[0] / siul_EIRQ[2]
N17 |G[5]/ siul_GPIO[101]/ flexpwmO_X[3] / dspi2_CS3

Pl  |Vss Hv osco
P2 RESET

P3 |D[6]/ siul_GPIO[54] / dspi0_CS2 / flexpwmO_X][3] / flexpwmO_FAULT[1]

P4 |Vpp_ v pLLo PLLL

P5  |Vpp v CORE_RING

P6  |Vss 1v CORE RING
P7 |B[8]/siul_ GPIO[24] / etimer0_ETC[5]
P8 |NC!

P9 |Vss Hv 10 RING

P10 |Vpp Hv_ 10 _RING
P11 |B[L4]/siul_GPIO[30]/ etimer0_ETC[4] / siul_EIRQ[19]

P12 |Vpp v CORE RING

P13 |Vss v CORE_RING

P14 |Vpp Hv 10 _RING
P15 |G[10]/siul_GPIO[106] / flexray _DBG2 / dspi2_CS3 / flexpwmO_FAULT([2]

P16 |GI[8]/ siul_GPIO[104] / flexray_DBGO / dspi0_CS1 / flexpwmO_FAULTIO0] / siul_EIRQ[21]
P17 |G[7]/ siul_GPIO[103]/ flexpwmO_B[3]

R1 |EXTAL

R2 |FCCU_F[0]

R3  |Vss_Hv_io_RrING

R4 |D[7]/siul_GPIO[55] / dspil_CS3/ dspi0_CS4
R5 |B[7]/siul_GPIO[23]/lin0_RXD

R6 |E[6]/ siul_GPIO[70]
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Package pinouts and signal descrip tions

Table 4. 257 MAPBGA c oncatenated ball name s (continued)

Ball No.

Concatenated Pin Names

R7

VbD_HV_ADRO

R8

B[10] / siul_GPIO[26]

R9

VDD_Hv_ADR1

R10

B[13] / siul_GPIO[29] / lin1_RXD

R11

B[15] / siul_GPIO[31] / siul_EIRQ[20]

R12

C[0] / siul_GPIO[32]

R13

BCTRL

R14

A[1] / siul_GPIO[1] / etimer0_ETC[1] / dspi2_MOSI / siul_EIRQI1]

R15

Vss HV_I0_RING

R16

D[11] / siul_GPIO[59] / flexpwmO_B[0] / etimer0_ETC[1]

R17

G[9] / siul_GPIO[105] / flexray_DBG1 / dspil_CS1 / flexpwmO_FAULT[1] / siul_EIRQ[29]

T1

Vss_Hv_I0_RING

T2

VDb _HV_I0_RING

T3

NCt

T4

C[1]/ siul_GPIO[33]

TS5

E[5] / siul_GPIO[69]

T6

E[7]/ siul_GPIO[71]

T7

Vss_Hv_ADRO

T8

B[11] / siul_GPIO[27]

T9

Vss_Hv_ADR1

T10

E[9] / siul_GPIO[73]

T11

E[10] / siul_GPIO[74]

T12

E[12] / siul_GPIO[76]

T13

E[0] / siul_GPIO[64]

T14

A[0] / siul_GPIO[0] / etimer0_ETCJ[0] / dspi2_SCK / siul_EIRQ[0]

T15

D[10] / siul_GPIO[58] / flexpwmO_A[0] / etimer0_ETC[O]

T16

Vbp_HV_I0_RING

T17

Vss_Hv_I0_RING

ul

Vss HV_I0_RING

u2

Vss_HV_I0_RING

u3

NnCt

u4

E[4] / siul_GPIO[68]

us

C[2]/ siul_GPIO[34]

U6

E[2] / siul_GPIO[66]

u7

B[9] / siul_GPIO[25]
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Package pinouts and signal descriptions

Table 4. 257 MAPBGA c oncatenated ball name s (continued)

Ball No. Concatenated Pin Names

U8 |B[12]/siul_GPIO[28]

U9  |Vpp Hv apv

U0 |Vss Hv_abv

U1l |E[11]/siul_GPIO[75]
ui2 |NC?t

u13 |NCt

Ul4  |Vpp Hv_pPMu
Ul5 |G[11]/siul_GPIO[107]/ flexray_DBG3 / flexpwmO_FAULTI[3]

Ul6 |Vss Hv 10 RING

Ul7 |Vss Hv 10 RING

NOTES:
1 Not connected.

2 Vpp_TEST Should always be tied to ground (Vsg) for normal operations.
3 Ball not populated on substrate.

2.2.2 Power suppl y and ref erence v oltage pins

Table 5 lists the power suply ard referencevoltage for this device.
Table 5. Supply pins

Supply Package
144 257
Symbol Description LOFP MAPBGA

VREG control and power supply pins

BCTRL Voltage regulator external NPN Ballast base control pin 69 R13
Vpp_1v_cor | Voltage regulator supply voltage 70 | vDD_LV!
Vss v cor |Core regulator ground 71 | VSS_LV?
Vpp Hv pmu | Core regulator supply 72 ui4

ADCO/ADC1 reference voltage and ADC supply

Vpp_Hv_Abro |ADCO high reference voltage 50 R7
Vss Hv_apro |ADCO low reference voltage 51 T7
Vpp_Hv_apbr1 |ADC1 high reference voltage 56 R9
Vss Hv_apr1 |ADCL low reference voltage 57 T9
Vop_Hv apv  |ADC voltage supply for ADCO and ADC1 58 U9
Vss Hv apv  |ADC ground for ADCO and ADC1 59 u10

Power Supply pins (3.3 V)

Vpp_Hv 1o |33 V Input/Output supply voltage 6 |VDD_HV3
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Package pinouts and signal descrip tions

Table 5. Supply pins (c ontinued)

Supply Package
144 257
Symbol Description LQFP MAPBGA
Vss v o |3-3V Input/Output ground 7 | VSS_HV*
Vop_Hv_Rec o |VDD_HV_REG_0 16 J3
Vpp_Hv jo  |3-3V Input/Output supply voltage 21 VDD_HV3
Vss Hv 1o |3-3V Input/Output ground 22 VSS_HV4
Vop Hv osc |Crystal oscillator amplifier supply voltage 27 M1
Vss Hv osc | Crystal oscillator amplifier ground 28 P1
Vpp_Hv pmu | VDD_HV_PMU 72 ul4
Vss hv 1o [3.3V Input/Output ground 90 |VSS_HV4
Vpp_Hv 1o |3-3V Input/Output supply voltage 91 VDD_HV3
Vpp_Hv ReG 1 |VDD_HV_REG_1 95 H15
Vss vy FLa  |VSS_HV_FLA 96 J16
Vpp Hv FLa |VDD_HV_FLA 97 H16
Vep test” |V TEST 107 D15
Voo v o |VDD_HV_IO 126 |VDD_HVS
Vss Hv lo  |[VSS_HV_IO 127 | VSS_HV*
Vop_Hv ReG 2 |VDD_HV_REG_2 130 Cc7
Power Supply pins (1.2 V)
VSS_LV_COR
Vss v cor | Decoupling pins for core logic. Decoupling capacitor must be connected between | 17 VSS_HV?
these pins and the nearest Vpp v cor Pin.
VDD_LV_COR
Vpp_1v_cor |Decoupling pins for core logic. Decoupling capacitor must be connected between | 18 VDD_LV1
these pins and the nearest Vgs |y cor Pin.
VSS_LV_PLLO_PLL1/
Vgg 1V2 1.2 V Decoupling pins for on-chip PLL modules. Decoupling capacitor must be 35 N4
connected between this pin and Vpp v pLL.
VDD_LV_PLLO_PLL1
Vpp 1V2 Decoupling pins for on-chip PLL modules. Decoupling capacitor must be 36 P4
connected between this pin and Vss |y pi.
VDD_LV_COR
Vpp_1v_cor |Decoupling pins for core logic. Decoupling capacitor must be connected between | 39 vDD_LV!
these pins and the nearest Vgg v cor Pin.
VSS_LV_COR
Vss_ Lv_cor |Decoupling pins for core logic. Decoupling capacitor must be connected between | 40 VSS_LV2
these pins and the nearest Vpp |v cor Pin.
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Package pinouts and signal descriptions

Table 5. Supply pins (c ontinued)

Supply Package
144 257
Symbol Description LQFP MAPBGA
VDD_LV_COR
Vpp_1v_cor |Decoupling pins for core logic and Regulator feedback. Decoupling capacitor 70 | vDD_LV?!

must be connected between this pins and Vss v rReccor.

VSS_LV_REGCORO
Vss v cor |Decoupling pins for core logic and Regulator feedback. Decoupling capacitor 71 | VSS_LV?
must be connected between this pins and Vpp |v ReGcor.

VDD_LV_COR
Vpp_1v_cor |Decoupling pins for core logic. Decoupling capacitor must be connected between | 93 vDD_LV!
these pins and the nearest Vgg v cor pin.

VSS_LV_COR
Vss v cor |/ 1.2V Decoupling pins for core logic. Decoupling capacitor must be connected 94 | VSS_LV?
between these pins and the nearest Vpp v coR pin.

VDD_LV_COR
Vpp 1V2 Decoupling pins for core logic. Decoupling capacitor must be connected between | 131 | VDD_LV?
these pins and the nearest Vpp v cor Pin.

VSS_LV_COR
Vgg 1V2 Decoupling pins for core logic. Decoupling capacitor must be connected between | 132 VSS_LV?
these pins and the nearest Vpp v cor Pin.

VDD_LV_COR/
Vpp 1V2 Decoupling pins for core logic. Decoupling capacitor must be connected between | 135 | VDD_LV?
these pins and the nearest Vpp v cor Pin.

VSS_LV_COR/
Vgg 1V2 Decoupling pins for core logic. Decoupling capacitor must be connected between | 137 VSS_LV?
these pins and the nearest Vpp v cor Pin.

NOTES:
VDD_LV balls are tied together on the 257 MAPBGA substrate.

VSS_LV balls are tied together on the 257 MAPBGA substrate.
VDD_HYV balls are tied together on the 257 MAPBGA substrate.
VSS_HYV balls are tied together on the 257 MAPBGA substrate.
Vpp_TEST MUSt always be tied to ground (Vgg) for normal operations.

a » W N P
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Package pinouts and signal descrip tions

2.2.3 System pins

Table 6 andTable 7 cortain information on pn functions for ths device.The pns lised in Table 6 are singé-functon pins. The
pins shavn in Table 7 are rulti-function pins, pogrammable via their respectve PadConfiguration Registe(PCR) values.

Table 6. System pins

Package
Symbol Description Direction 144- | 257-
pin | ball
Dedicated pins
MDOO Nexus Message Data Output — line O Outputonly | 9 E1l
NMI Non Maskable Interrupt Input only 1 E4
XTALIN Input for oscillator amplifier circuit and internal clock generator Inputonly | 29 N1
XTALOUT  |Oscillator amplifier output Output only | 30 R1
T™MS JTAG state machine control Inputonly | 87 | M16
TCK JTAG clock Inputonly | 88 | L15
JCOMP JTAG compliance select Inputonly | 123 | C10
Reset pin
RESET Eiir(]jiLeEl(girc:]r;a(ljlilrJenieJr\i/\\iiéhstSr(é:r;irt]tl-Trigger characteristics and noise filter. This Bidirectional | 31 P2

2.2.4 Pin muxing

Table 7 defines the pilist and nuxing for this devce.

Eachrow of Table 7 shows all the po#ide configuratons foreach pin, vigdhealternatedfunctions.The alternate functiorere
shown in the Alternate Function colummdaare labeled ALO, ALT1,ALT2, and ALT3. The defaulfunctionassigned to each
pin after rest isindicated byALTO.

Same pnshave more than faur alernaie functions. These aditional alernat functbns are showm the Otler Functions
column. This colunn also cotains irformaton related tahe Exterral Interrupt capabity and tle baot configuraion. Pins
marked agxternal interupt cable canalsobe used taesume fronSTOP am HALT mode.

NOTE

Pinslabeled “NC are to be lefunconnectedAny connectiorto an &ternal circuit or
voltage maycause umpredctable device behaior or danege.

Pins labeledReserved” are to be tigd ground Not doing somay cause apredictble
device kehavia.
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S Table 7. Pin muxing
Functio ns pad
Speed? Pin
Port PCR IBE = 0% IBE = 1 (always inputs) P
Pin Register Altematg 5
Function® Peripher al® Functi on ) I/O. Peripher al Functions S_RC S_RC 144- ) 257-
Directi on = = pin | ball
Port A (16-bit)
PCR[0]  |ALTO SIU Lite GPIO[0] /0 |SIU Lite T14
o ALT1 eTimer0 ETCIO] 110 :
3 A[0] ALT2 DSPI2 SCK o Ext. IRQ #0 (input) S M 73
2 ALT3 — — —
Q
: PCRI[1] ALTO SIU Lite GPIO[1] 110 SIU Lite R14
| ALT1 eTimer0 ETC[1] 110 )
2| Al1] ALT2 DSPI VIOS! A Ext. IRQ #1 (input) s | M |74
< 3 ALT3 — — —
(o]
5|2 PCR[2]  |ALTO SIU Lite GPIO[2] 110 |SIU Lite Ext. IRQ #2 (input) N16
5 ALT1 eTimer0 ETC[2] 10 DSPI2 SIN (input)
0
Zlg | M@ ALT2 — — — Boot pin ABS[O] (input) S M8
a % ALT3 FlexPWMO A[3] 110 Weak pull down during reset
® |, - -
s |2 PCR[3]  |ALTO SIU Lite GPIO[3] /0 |SIU Lite Ext. IRQ #3 (input) K17
3|2 A3] ALTL eTimer0 ETC[3] Vo Boot pin ABS[2] (input) s | m|o2
Slm ALT2 DSPI2 €S0 Vo Weak pull down during reset
z|® ALT3 FlexPWMO  |B[3] 10 P 9
g|e PCR[4] |ALTO SIU Lite GPIO[4] 110 |SIU Lite c16
2 !
Al4] ALTL eTimerl ETC[0] Vo BEoX(; "?nQ F#/:AB(I(?r? uﬁ) s | ™M |108
ALT2 DSPI2 csi ° Weak ullpdown durir? reset
ALT3 eTimer0 ETC[4] 10 P 9
PCR[5]  |ALTO SIU Lite GPIO[5] /0 |SIU Lite Ha
ALT1 DSPI1 CS0 110 .
A[5] ALT2 eTimerl ETCI5] /o Ext. IRQ #5 (input) S M 14
- ALT3 DSPIO CSs7 (o]
g PCRI6] ALTO SIU Lite GPIO[6] 110 SIU Lite G4
Q ALT1 DSPI1 SCK 110 .
% A[6] ALT2 - 0 - Ext. IRQ #6 (input) S M 2
§ ALT3 — — —
g' PCRI[7] ALTO SIU Lite GPIO[7] 110 SIU Lite F3
g Al7] 2::% ESP” S_OUT 3 Ext. IRQ #7 (input) s | M |10
Q
g ALT3 — — —
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o Table 7. Pin muxing (continued)
g :
g>_) Functio ns Pad )
1) s eedl Pin
® Port PCR IBE = 0% IBE = 1 (always inputs) P
% Pin | Register Altematg .
S Function® Peripher al® Function Vo Peripher al Functions S_RC S_RC 144-1 257-
= Directi on = = pin | ball
(o]
g PCR[8] ALTO SIU Lite GPIO[8] /O |SIU Lite F4
ALT1 — — — Ext. IRQ #8 (input)
Al8] ALT2 — — — DSPIL SIN (input) S| M
ALT3 — — _
PCR[9] ALTO SIU Lite GPIO[9] 110 B6
A[9] 2::% DSPI2 cst o FlexPWMO FAULTIO] (input) S | M |134
- _ _ _
3 ALT3 FlexPWMO B[3] le}
3
5 = PCR[10] |ALTO SIU Lite GPIO[10] /O |SIU Lite A13
=10 ALT1 DSPI2 Cs0 110 )
al
~<‘ 2 A[10] ALT2 FlexPWMO B[0] /o Ext. IRQ #9 (input) S M | 118
o ALT3 FlexPWMO X[2] 110
= | O
2|2 PCR[11] |ALTO SIU Lite GPIO[11] /O |SIU Lite D11
= ALT1 DSPI2 SCK 110 )
w0
1S] g A[11] ALT2 FlexPWMO Al0] /o Ext. IRQ #10 (input) S M | 120
g o ALT3 FlexPWMO Al2] /o)
% f PCR[12] |ALTO SIU Lite GPIO[12] /0 |SIU Lite A10
: ALT1 DSPI2 SouT o) )
w
§ A[12] ALT2 FlexPWMO A2) /o Ext. IRQ #11 (input) S | M |122
e ALT3 FlexPWMO B[2] le}
2 - .
g PCRI[13] ﬁgtl) SIU Lite GPIO[13] /0 |SIU Lite Ext, IRQ #12 (input) c6
8 A[13] _ . o DSPI2 SIN (input) S M | 136
ALT2 FlexPwMo —|B[2] Vo FlexPWMO FAULT[O] (input)
ALT3 — — —
PCR[14] |ALTO SIU Lite GPIO[14] /0 |SIU Lite B4
ALT1 CAN1 TXD o )
A[14] ALT2 eTimerl ETC[4] /o Ext. IRQ #13 (input) S M | 143
ALT3 — — —
PCRI[15] ﬁgg iu Lite iPIO[lS] |/_o SIU Lite Ext. IRQ #14 (input) D3
ALLS] ALT2 eTimerl ETC[5] e gmé gig E:;ng S | M 144
ALT3 — — — P
N
w
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£ Table 7. Pin muxing (continued)
Functio ns Pad )
. Speed? Pin
Port PCR IBE = 0* IBE = 1 (always inputs) P
Pin Register Altemate2 s
Function® Peripher al® Functi on Vo Peripher al Functions S_RC S_RC 144- 1 257-
Directi on = = pin | ball
Port B (16-bit)
PCR[16] ALTO SIU Lite GPIO[16] 110 SIU Lite B15
el ALT1 CANO TXD (e} .
3 B[O] AT2 eTimor EToR] /o Ext. IRQ #15 (input) s | M |109
% ALT3 SSCM DEBUG[O0] 110
[ B .
< PCR[17] ﬁgcl) Eu Lite iPIO[17] ”f SIU Lite Ext. IRQ #16 (input) cl4a
® Bl ALT2 eTimerl ETC[3] e gmg E§B E::pﬂg S| M j1o
2|3 ALT3 SScM DEBUGI[1] s P
Sl Ne)
=9 PCR[18] |ALTO SIU Lite GPIO[18] /0O [SIU Lite Al4
N
ol B[2] ALTL LINO XD o Ext. IRQ #17 (input) s | M |114
3o ALT2 — — —
2|8 ALT3 sSscM DEBUG[2] e
; ) PCR[19] |ALTO SIU Lite GPIO[19] 10 B13
=2 — — —
Sle B[3] ALTL LINO RXD (input) s | ™ |16
€ |3 ALT2 — — —
Z|3 ALT3 sscM DEBUG[3] e
=] h
5w PCR[20] |ALTO SIU Lite GPIO[20] 10 L17
6 ALT1 JTAG TDO (o] .
Bl4] AT2 o i ° s | F |8
ALT3 — — —
PCR[21] |ALTO SIU Lite GPIO[21] 10 M15
ALT1 — — — .
B[5] ALT2 B o - JTAGO TDI (input) S M 86
ALT3 — — —
I
B PCR[22] |ALTO SIU Lite GPIO[22] IO [SlU Lite B3
2 ALT1 MC_CGM CLKOUT (e} .
(2] —
% B[6] ALT2 DSPI2 o o Ext. IRQ #18 (input) S M | 138
%] ALT3 —_ — —_
3
E3 PCR[23] |ALTO SIU Lite GPIO[23] | R5
8 .
S ALT1 — — — LINO RXD (input) 7l e
g BI7] ALT2 — — — ADCO AN[0] 43
g ALT3 — — —
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Table 7. Pin muxing (continued)

Port
Pin

PCR
Register

Functio ns

Alternate
Functi on?3

IBE = 0*

IBE =1 (always inputs)

Pad
Speed?

Pin

Peripher al®

Function

110
Directi on

Peripher al

Functions

SRC | SRC

144-
pin

257-
ball

1010NpuUodIWaS sedsaald

B8]

PCR[24]

ALTO
ALT1
ALT2
ALT3

SIU Lite

GPIO[24]

eTimer0 ETC[5]
ADCO AN[1] (input)

a7

P7

B[9]

PCRI[25]

ALTO
ALT1
ALT2
ALT3

SIU Lite

GPIO[25]

ADCO — ADC1 AN[11] (input)

52

u7

B[10]

PCR[26]

ALTO
ALT1
ALT2
ALT3

SIU Lite

GPIO[26]

ADCO — ADC1 AN[12] (input)

53

R8

B[11]

PCR[27]

ALTO
ALT1
ALT2
ALT3

SIU Lite

GPIO[27]

ADCO — ADC1 AN[13] (input)

54

T8

€ 'A9y 193ys eleq 1EV9SOdN

B[12]

PCR[28]

ALTO
ALT1
ALT2
ALT3

SIU Lite

GPIO[28]

ADCO — ADC1 AN[14] (input)

55

us

92110N INOYIMA 3 Bueyd 01 108lgns—A Jeuiwnaid

B[13]

PCR[29]

ALTO
ALT1
ALT2
ALT3

SIU Lite

GPIO[29]

ADC1 AN[0] (input)
LIN1 RXD (input)

60

R10

B[14]

PCR[30]

ALTO
ALT1
ALT2
ALT3

SIU Lite

GPIO[30]

Ext. IRQ #19 (input)
ADC1 AN[1] (input)
eTimer0 ETC[4]

64

P11

B[15]

PCR[31]

ALTO
ALT1
ALT2
ALT3

SIU Lite

GPIO[31]

Ext. IRQ #20 (input)
ADC1 AN[2]

62

R11

14
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5 Table 7. Pin muxing (continued)
Functio ns Pad )
. Speed? Pin
Port PCR IBE = 0* IBE = 1 (always inputs) P
Pin Register Altemate2 s
Function® Peripher al® Function Vo Peripher al Functions S_RC S_RC 144- 1 257-
Directi on = = pin | ball
Port C (16-bit)
PCR[32] |ALTO SIU Lite GPIO[32] | R12
- ALT1 — — — ' 6| s
s C[0] ALT2 B B - ADC1 AN[3] (input) 66
El ALT3 — — —
2
2 PCR[33] |ALTO SIU Lite GPIO[33] | T4
b cry e - - - ADCO AN[2] (input) 6| _5|m
sl = — — —
513 ALT3 — — —
=9 PCR[34] |ALTO SIU Lite GPIO[34] | us
N
5 ALT1 — — — ' 6| s
% 5 C[2] ALT2 B o - ADCO AN[3] (input) 45
2l ALT3 — — —
® @
s 2 PCR[36] ALTO SIU Lite GPIO[36] 110 SIU Lite H3
=8 ALT1 DSPIO CSO0 110 .
= @
g ; C[4] ALT2 FlexPWMO X[] 1o Ext. IRQ #22 (input) S M | 11
Z|® ALT3 SSCM DEBUG[4] 1o
=] h
5w PCR[37] |ALTO SIU Lite GPIO[37] IO |SIULite G3
ALT1 DSPIO SCK 110 Ext. IRQ #23 (input)
Cll ALT2 — - - FlexPWMO FAULT[3] (input) S| M
ALT3 SScM DEBUG[5] 1le}
PCR[38] ALTO SIU Lite GPIO[38] 110 SIU Lite D4
ALT1 DSPIO SOUT (e} X
C[6] ALT2 FlexPWMO BI1] /o Ext. IRQ #24 (input) S M | 142
ALT3 SscM DEBUGI6] s
-
g PCR[39] |ALTO SIU Lite GPIO[39] o K4
2 ALT1 — — — .
(2]
5 cm AT2 FePWMO  |ALL /o DSPIO SIN (input) s | ™M |15
@ ALT3 SSCM DEBUG[7] 1o
2 PCR[42] |ALTO SIU Lite GPIO[42] 10 A15
8 GPIKC
3 Cl10] ﬁg; bspi2 cs2 © FlexPWMO FAULTIL] (input) s | ™ |11
g ALT3 FlexPWMO  |A[3] e
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o Table 7. Pin muxing (continued)
[0}
Z Functio ns
% Pad Pin
1
0 Port | PCR IBE = 0% IBE = 1 (always inputs) Speed
% Pin | Register Altemate2 .
S Function® Peripher al® Functi on Vo Peripher al Functions S_RC S_RC 144- 257-
= Directi on = = pin | ball
Q
= PCR[43] |ALTO SIU Lite GPIO[43] 110 M14
ALT1 eTimer0 ETC[4] 110
e ALT2 DSPI2 cs2 o - S| M8
ALT3 — — —
PCR[44] |ALTO SIU Lite GPIO[44] 110 N15
ALT1 eTimer0 ETC[5] 110 .
- Ch2] ALT2 DSPI2 cs3 0 S| M8
3 ALT3 — — —
3
5 = PCR[45] |ALTO SIU Lite GPIO[45] 110 F15
S 10 ALT1 eTimerl ETCI[1] 110 FlexPWMO ext. sync (input)
al
Tl | ALT2 — — — CTUO EXT_IN (input) S| M|t
o ALT3 — — —
S| o
2|2 PCR[46] |ALTO SIU Lite GPIO[46] 110 E15
= ALT1 eTimerl ETC[2] 110
%) _
M CL14] ALT2 CTUO EXT TGR o S | M 103
;3’ o ALT3 — — —
> psl N
(g f<b PCRI47] 252 ﬁ:;;gio SAPI?F[{MI]EN ”OO FlexPWMO ext. sync (input) A8
w _TR_ )
§ C[15] ALT2 eTimer1 ETC[0] /o CTUO EXT_IN (input) S |SYM| 124
2 ALT3 FlexPWMO Al1] 110
g Port D (16-bit)
3 PCR[48] ALTO SIU Lite GPIO[48] 110 B8
ALT1 FlexRay0 CA_TX o
DI0] ALT2 eTimerl ETCI[1] 110 - S |SYM 125
ALT3 FlexPWMO B[1] 110
PCR[49] ALTO SIU Lite GPIO[49] 110 E3
ALT1 — — — X
D[1] ALT2 eTimerl ETCI2] 1o FlexRayO CA_RX (input) S M 3
ALT3 CTUO EXT_TRG (0]
PCR[50] |ALTO SIU Lite GPIO[50] 110 c5
ALT1 — — — X
D[2] ALT2 eTimerl ETC[3] 1o FlexRayO CB_RX (input) S M | 140
2 ALT3 FlexPWMO X[3] 110
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5 Table 7. Pin muxing (continued)
Functio ns Pad )
. Speed? Pin
Port PCR IBE = 0* IBE = 1 (always inputs) P
Pin Register Altemate2 s
Function® Peripher al® Functi on Vo Peripher al Functions S_RC S_RC 144-1 257-
Directi on = = pin | ball
PCR[51] |ALTO SIU Lite GPIO[51] 1o A7
ALT1 FlexRay0 CB_TX o
D3] ALT2 eTimerl ETCH4] e - S | SYM) 128
o ALT3 FlexPWMO  |A[3] 1o
gﬁ PCR[52] |ALTO SIU Lite GPIO[52] 10 B7
5 ALT1 FlexRay0 CB_TR_EN o _
< D] ALT2 eTimerl ETC[5] lfe} S |SYM| 129
b ALT3 FlexPWMO  |B[3] 1o
c
2|3 PCR[53] |ALTO SIU Lite GPIO[53] /o N3
o O SR
=l D[5] ALTL bspio cs3 ° FlexPWMO FAULT[2] (input) s | ™ |33
5|2 ALT2
ol ALT3 — — —
3|lo
2|8 PCR[54] |ALTO SIU Lite GPIO[54] 10 P3
% ¢ D[6] ﬁg; Dbspio cs2 ° FlexPWMO FAULT[1] (input) s | M| 34
e ALT3 FlexPWMO  |X[3] 1o
c
2|3 PCR[55] |ALTO SIU Lite GPIO[55] 10 R4
21 ALT1 DSPI1 CS3 (o]
5w D[7] ALT2 o = > SWG ANAOUT s | M |37
ALT3 DSPIO Cs4 (o]
PCR[56] |ALTO SIU Lite GPIO[56] 10 M3
ALT1 DSPI1 CS2 (o] X
D[8] ALT2 eTimerl ETC[4] /o FlexPWMO FAULT[3] (input) S M 32
ALT3 DSPIO CS5 (e]
PCR[57] |ALTO SIU Lite GPIO[57] 10 L3
y ALT1 FlexPWMO X[0] 110
& D9 ALT2 LINL TXD o - S| M2
8 ALT3 — — _
]
@ PCR[58] |ALTO SIU Lite GPIO[58] 10 T15
2 D[10] ﬁgi FlexPWMO | Al0] Vo eTimer0 ETC[0] s | m |78
o
3 ALT3 — — —
c
Q
g
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Table 7. Pin muxing (continued)

Port
Pin

PCR
Register

Functio ns

Alternate
Function?3

IBE = 0*

IBE =1 (always inputs)

Pad
Speed?

Pin

Peripher al®

Function

110
Directi on

Peripher al

Functions

SRC | SRC

144-
pin

257-
ball

1010NpuUodIWaS sedsaald

D[11]

PCR[59]

ALTO
ALT1
ALT2
ALT3

SIU Lite
FlexPWMO

GPIO[59]
B[0]

lfe]
lfe}

eTimer0 ETC[1]

78

R16

D[12]

PCR[60]

ALTO
ALT1
ALT2
ALT3

SIU Lite
FlexPWMO

GPIO[60]
X[1]

lfe}
110

LIN1 RXD (input)

99

Gl4

D[14]

PCR[62]

ALTO
ALT1
ALT2
ALT3

SIU Lite
FlexPWMO

GPIO[62]
B[1]

110
l[e]

eTimer0 ETC[3]

105

D16

Port E (

16-bit)

E[0]

PCR[64]

ALTO
ALT1
ALT2
ALT3

SIU Lite

GPIO[64]

ADC1 AN[5] (input)

68

T13

€ 'A9y 193ys eleq 1EV9SOdN

E[2]

PCR[66]

ALTO
ALT1
ALT2
ALT3

SIU Lite

GPIO[66]

ADCO AN[5] (input)

49

U6

92110N INOYIMA 3 Bueyd 01 108lgns—A Jeuiwnaid

E[4]

PCR[68]

ALTO
ALT1
ALT2
ALT3

SIU Lite

GPIO[68]

ADCO AN[7] (input)

42

22

E[s]

PCR[69]

ALTO
ALT1
ALT2
ALT3

SIU Lite

GPIO[69]

ADCO AN[8] (input)

a4

T5

E[6]

6%

PCRI[70]

ALTO
ALT1
ALT2
ALT3

SIU Lite

GPIO[70]

ADCO AN[4] (input)

46

R6
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0S

Table 7. Pin muxing (continued)

Port
Pin

PCR
Register

Functio ns

Alternate
Function?3

IBE = 0*

IBE =1 (always inputs)

Pad
Speed?

Pin

Peripher al®

Function

110
Directi on

Peripher al

Functions

SRC | SRC

144-
pin

257-
ball

E[7]

PCRI[71]

ALTO
ALT1
ALT2
ALT3

SIU Lite

GPIO[71]

ADCO ANI[6] (input)

48

T6

E[9]

PCRI[73]

ALTO
ALT1
ALT2
ALT3

SIU Lite

GPIO[73]

ADC1 AN[7] (input)

61

T10

E[10]

PCR[74]

ALTO
ALT1
ALT2
ALT3

SIU Lite

GPIO[74]

ADCL1 AN[8] (input)

63

T11

E[11]

PCRI[75]

ALTO
ALT1
ALT2
ALT3

SIU Lite

GPIO[75]

ADC1 AN[4] (input)

65

Uil

€ "AaY 193ys ereq 1EY9SOdIN

E[12]

92110N INOYNAA 8 Bueyd 01 108lgns—A Jeuiwaid

PCR[76]

ALTO
ALT1
ALT2
ALT3

SIU Lite

GPIO[76]

ADCL1 AN[6] (input)

67

T12

E[13]

PCR[77]

ALTO
ALT1
ALT2
ALT3

SIU Lite
eTimer0
DSPI3

GPIO[77]
ETC[5]
Cs3

Ext. IRQ #25 (input)

117

D12

E[14]

PCRI[78]

ALTO
ALT1
ALT2
ALT3

SIU Lite
eTimerl

GPIO[78]
ETC[5]

Ext. IRQ #26 (input)

119

B12

E[15]

PCR[79]

ALTO
ALT1
ALT2
ALT3

SIU Lite
DSPIO

GPIO[79]
Cs1

Ext. IRQ #27 (input)

121

B11

1010NpuodIwas sedsaald
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o Table 7. Pin muxing (continued)
[0}
[v]
[ .
& Functio ns Pad )
1) s eedl Pin
® Port PCR IBE = 0% IBE = 1 (always inputs) P
g, Pin | Register Altemat% .
S Function® Peripher al® Function Vo Peripher al Functions S_RC S_RC 144- 1 257-
= Directi on = = pin | ball
(o]
1=} Port F (16-bit)
PCR[80] ALTO SIU Lite GPIO[80] 110 SIU Lite D7
ALT1 FlexPWMO Al1] 110 Ext. IRQ #28 (input)
Fl0] ALT2 — — — eTimer0 ETC[2] S M| 133
ALT3 — — —
PCR[83] |ALTO SIU Lite GPIO[83] 10 B5
- SPK
% F[3] ﬁg; ESP'O 356 3 — S | M |139
5 = ALT3 — — —
219
< g PCR[84] |ALTO SIU Lite GPIO[84] 10 D2
b 8 Fi ALTL — — — _ _ slela
5o ALT2 Nexus0 MDOJ[3] o)
g |2 ALT3 — — —
5|2 PCR[85] |ALTO SIU Lite GPIO[85] o) D1
old ALT1 — — _
8 it FI5] ALT2 Nexus0 MDOJ[2] o) - - S| F |5
e la ALT3 — — —
g|w PCR[86] |ALTO SIU Lite GPIO[86] 10 E2
) ALT1 — — —
(=) — J—
2 Fl6] ALT2 Nexus0 MDO[1] ) S| F |8
g ALT3 — — —
3 PCR[87] |ALTO SIU Lite GPIO[87] 10 J1
ALT1 —_ — _
FI7] ALT2 Nexus0 MCKO o - - S| R
ALT3 —_ — _
PCR[88] |ALTO SIU Lite GPIO[88] 10 K2
F[8] ALTL N R -~ — — S F | 20
ALT2 NexusO0 MSEO1 (0]
ALT3 — — —
PCR[89] ALTO SIU Lite GPIO[89] 110 K1
ALT1 — — —
FI9] ALT2 Nexus0 MSEOO o - - S|F |2
a ALT3 — — _
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Y Table 7. Pin muxing (continued)
Functio ns Pad
Speed? Pin
Port PCR IBE = 0% IBE = 1 (always inputs) P
Pin Register Altemat% s
Function® Peripher al® Function Vo Peripher al Functions S_RC S_RC 144- 1 257-
Directi on = = pin | ball
PCR[90] |ALTO SIU Lite GPIO[90] 110 L1
F[10] ALT1 — — —_ _ — S F 24
ALT2 NexusO0 EVTO (0]
3 ALT3 — — —
El PCR[91] |ALTO SIU Lite GPIO[91 %) L2
35
) ALT1 — — — —_— .
T F[11] ALT2 NexusO NEX_EN | Nexus0 EVTI (input) S M 25
(Cn ALT3 — — —
g = PCR[92 ALTO SIU Lite GPIO[92 110 SIU Lite C17
D T
=38 N} ALT1 eTimerl ETC[3 110 )
o § F[12] ALT2 - _ (3] - Ext. IRQ #30 (input) S M | 106
0 2 ALT3 — — —
o
§ 2 PCR[93] |ALTO SIU Lite GPIO[93] /0 |[SIU Lite B14
| p ALT1 eTimerl ETC[4] 110 )
:é,- Z F[13] ALT2 - _ - Ext. IRQ #31 (input) S M | 112
ERR ALT3 — — —
c
> f PCR[94] |ALTO SIU Lite GPIO[94] 110 c13
2. ALT1 LIN1 TXD o]
g Fl14] ALT2 - - - — — S | M |115
ALT3 — — —
PCR[95] |ALTO SIU Lite GPIO[95] 110 D13
F[15] 2::% _ _ _ LIN1 RXD (input) S M | 113
ALT3 — — —
Port G (16-bit)
-
@ PCR[96] |ALTO SIU Lite GPIO[96] 110 R2
[v]
[}
8 G[0] ﬁg; F_CCUO F_[O] "_O Ext. IRQ #30 (input) s | ™M |38
]
v ALT3 — — —
2 PCR[97] |ALTO SIU Lite GPIO[97] 110 ca
o
S ALT1 FCCU0 F[1] 110 )
§ G[1] ALT2 o T - Ext. IRQ #31 (input) S | ™M |141
g ALT3 — — _
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o Table 7. Pin muxing (continued)
[0}
2 Functi
g unctio ns Pad _
Py Speed? Pin
® Port PCR IBE = 0% IBE = 1 (always inputs) P
% Pin | Register Altemate2 .
S Function® Peripher al® Functi on Vo Peripher al Functions S_RC S_RC 144-1 257-
= Directi on = = pin | ball
(o]
8 PCR[98] |ALTO SIU Lite GPIO[98] /o El6
ALT1 FlexPWMO X[2] 110
e ALT2 DSPI1 Cs1 o - - S| M 102
ALT3 —_ — _
PCR[99] |ALTO SIU Lite GPIO[99] 110 D17
G[3] ALTL FlexPWMO | AlZ] Vo — eTimer ETC[4] s | M |104
o ALT2 — — —
o ALT3 — — —
3
= £ PCR[100] |ALTO SIU Lite GPIO[100] /o F17
210
<lg G4 ﬁg; FlexkPWMO  |B[2] e} eTimer ETC[5] s | M |100
[ |5 - - -
0| @ ALT3 — — —
S|o
2 |8 PCR[101] |ALTO SIU Lite GPIO[101] 10 N17
o ALT1 FlexPWMO X[3] 110
w Xi3] — —
° 3 GI5] ALT2 DSPI2 CS2 (e] S M 85
;3’ e ALT3 — — —
a g PCR[102] |ALTO SIU Lite GPIO[102] /o G17
=15 | om /2::% FlexPWhO  |AL3) o _ _ s |wmlos
0
8 ALT3 — — —
z PCR[103] |ALTO SIU Lite GPIO[103] s P17
3 Gl7] ﬁg; FlexPwmo | B[3] Vo — — s | M |83
ALT3 — — —
PCR[104] |ALTO SIU Lite GPIO[104] 10 P16
- ALT1 FlexRay DBGO o Ext. IRQ #21 (input) slwla
ALT2 DSPIO cs1 o FlexPWMO FAULT[O] (input)
ALT3 — — —
PCR[105] |ALTO SIU Lite GPIO[105] 10 R17
- ALT1 FlexRay DBG1 o Ext. IRQ #29 (input) s lwmloe
ALT2 DSPIL cs1 o FlexPWMO FAULT[L] (input)
ALT3 — — —
a1
w
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g Table 7. Pin muxing (continued)
Functio ns Pad
Speed? Pin
Port PCR IBE = 0% IBE = 1 (always inputs) P
Pin Register Alternat% s
Function® Peripher al® Function Dirt!z/gi on | Peripheral Functions S=RC S=RC 1;:' iiﬂ
PCR[106] |ALTO SIU Lite GPIO[106] 110 P15
ALT1 FlexRay DBG2 o} )
G[10] ALT2 DSPI2 3 o FlexPWMO FAULTI[2] (input) S M 77
0 ALT3 — — —
e
g. PCR[107] |ALTO SIU Lite GPIO[107] 110 u15
2 Gl11] ﬁgg FlexRay DBG3 ° FlexPWMO FAULT[3] (input) s | ™ |75
|
o ALT3 — — —
o PCR[108] |ALTO SIU Lite GPIO[108] 10 F2
2|9 ALT1 — — —
=& G[12] — — —
3|Q ALT2 Nexus0 MDOJ[11] o
o|® ALT3 — — —
3 |o
2|e PCR[109] |ALTO SIU Lite GPIO[109] 10 H1
o | 613] ALT1 — — — _ B _
:é,- 3 ALT2 NexusO0 MDO[10] o
3|e ALT3 — — —
c
> f PCR[110] |ALTO SIU Lite GPIO[110] 110 A6
21 ALT1 — — —
o w J— J— J—
3 Gl4l ALT2 Nexus0 MDO[9] o
ALT3 — — —
PCR[111] |ALTO SIU Lite GPIO[111] 110 J2
ALT1 — — —
Gl19] ALT2 Nexus0 MDO[8] o - - -
ALT3 — — —
Port H (16-bit)
-
8 PCR[112] |ALTO SIU Lite GPIO[112] 110 A5
§ H[0] ALT1 — — — . _ .
& ALT2 Nexus0 MDOI[7] o
% ALT3 — — —
2 PCR[113] |ALTO SIU Lite GPIO[113] 110 F1
3 Hi1) ALT1 — — — . . .
= ALT2 Nexus0 MDOI6] o}
g ALT3 — — _
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o Table 7. Pin muxing (continued)
[0}
[v]
ﬁ Functio ns Pad
@ 1 Pin
) Port | PCR IBE = 0% IBE = 1 (always inputs) Speed
g, Pin | Register Alternat% .
S Function® Peripher al® Functi on Vo Peripher al Functions S_RC S_RC 144- 1 257-
= Directi on = = pin | ball
(o]
g PCR[114] |ALTO SIU Lite GPIO[114] 10 A4
HE2l ALT1 - — — . . .
ALT2 Nexus0 MDO[5] o
ALT3 — — —
PCR[115] |ALTO SIU Lite GPIO[115] 10 G1
HE3l ALT1 - — — . . .
- ALT2 Nexus0 MDO[4] o)
3 ALT3 — — —
3
5| PCR[116] |ALTO SIU Lite GPIO[116] 10 L16
5lQ Hi4l ALTL FlexPWML  |X[0] io _ _ _
TIR ALT2 eTimer2 ETC[O0] 10
o ALT3 — — —
S| o
|2 PCR[117] |ALTO SIU Lite GPIO[117] 10 M17
=l o HEs] ALT1 FlexPWML  |A[0] Ilo _ _ _
Bl ALT2 — — —
% it ALT3 DSPI0 cs4 o
<§ f PCR[118] |ALTO SIU Lite GPIO[118] 10 H17
sl He] ALT1 FlexPWML  |B[0] Ilo _ _ _
Z ALT2 — — —
2 ALT3 DSPIO CS5 (o]
z PCR[119] |ALTO SIU Lite GPIO[119] 10 K16
S HI7] ALT1 FlexPWM1  |X[1] 10 _ _ _
ALT2 eTimer2 ETC[1] 110
ALT3 —_ — _
PCR[120] |ALTO SIU Lite GPI0[120] 110 K15
ALT1 FlexPWM1 All 110
HIE] ALT2 — —[ ] — - - -
ALT3 DSPIO CS6 o
PCR[121] |ALTO SIU Lite GPIO[121] 110 G16
ALT1 FlexPWM1 B[1 110
ROl ALT2 — —[ : — - - -
ALT3 DSPIO Cs7 (e}
(2}
a1
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g Table 7. Pin muxing (continued)
Functio ns Pad )
. Speed? Pin
Port PCR IBE = 0* IBE = 1 (always inputs) P
Pin Register Alternat% s
Function® Peripher al® Function Vo Peripher al Functions S_RC S_RC 144- 1 257-
Directi on = = pin | ball
PCR[122] |ALTO SIU Lite GPIO[122] 110 A1l
HEL0] ALTL FlexPWM1  |X[2] io _ _ _
ALT2 eTimer2 ETC[2] 10
i ALT3 — — —
e
E) PCR[123] |ALTO SIU Lite GPIO[123] o c11
B HEL1] ALT1 FlexPWML  |A[2] o . . .
~<| ALT2
(Cn ALT3
o PCR[124] |ALTO SIU Lite GPIO[124] 10 B10
sl e}
218 |y ALTL FlexPWML  |B[2] Ilo _ _ _
g|Q ALT2 —
ol|® ALT3 _
3|lo
22 PCR[125] |ALTO SIU Lite GPIO[125] 10 G15
o | H[13] ALT1 FlexPWM1  |X[3] e} _ _ _
2|3 ALT2 eTimer2 ETC[3] o)
3|2 ALT3 — — —
c
2 f PCR[126] |ALTO SIU Lite GPIO[126] 10 A12
2o | hpa ALTL FlexPWML  |A[3] Iio _ _ _
® ALT2 eTimer2 ETC[4] 110
ALT3 — — —
PCR[127] |ALTO SIU Lite GPIO[127] 10 J17
HEas] ALT1 FlexPWML  |B[3] 1o . _ _
ALT2 eTimer2 ETC[5] 10
ALT3 — — —
Port | (4-bit)
-
3 PCR[128] |ALTO SIU Lite GPIO[128] 110 |FlexPwM1 c9
2 ALT1 eTimer2 ETC[0] 110
Q
2 1] ALT2 DSPIO cs4 o Faultio] -
%) ALT3 — — —
3
E PCR[129] |ALTO SIU Lite GPIO[129] /0 |FlexPWM1 c12
o .
=1 ALT1 eTimer2 ETC[1] 110
g I ALT2 DSPIO css 0 Faultfl] -
g ALT3 - — —
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:‘S Table 7. Pin muxing (continued)
[v]
§ Functio ns Pad
@ 1 Pin
) Port | PCR IBE = 0% IBE = 1 (always inputs) Speed
% Pin | Register Altemate2 .
S Function® Peripher al® Functi on Vo Peripher al Functions S_RC S_RC 144-1 257-
= Directi on = = pin | ball
Q
S PCR[130] |ALTO SIU Lite GPIO[130] 110 FlexPWM1 F16
ALT1 eTimer2 ETC[2 110
12l ALT2 DSPIO cse[ ] o Faultf2 -
ALT3 — — —
PCR[131] |ALTO SIU Lite GPIO[131] 110 FlexPWM1
ALT1 eTimer2 ETC[3] 110
- 131 ALT2 DSPIO cs7 0 Fault(3] — | BV
i ALT3 CTUO EXT. TGR (6]
215 Notes:
2 8 1 Programmable via the SRC (Slew Rate Control) bit in the respective Pad Configuration Register. S = Slow, M = Medium, F = Fast, SYM = Symmetric
‘<‘ 2 (FlexRay).
g’ = 2 ALTO s the primary (default) function for each port after reset.
% 8 3 Alternate functions are chosen by setting the values of the PCR[PA] bitfields inside the SIU module.
2|8 — PCR[PA] = 00 — ALTO
8|2 — PCRI[PA] = 01 — ALT1
Q|8 — PCR[PA] = 10 — ALT2
21y — PCR[PA] = 11— ALT3
‘g ] This bitfield selects the output and input/output functions. To use one of the input-only functions, the PCR[IBE] bit must be written to ‘1’, regardless of the value
s|lw of PCR[PA]. For this reason, the value corresponding to an input-only function is reported as “—".
% 4 Alternate input functions are chosen by setting the values of the PCR[IBE] bit in the SIU module.
< — PCR[IBE] = 0 — Input/out alternate functions (default)
z — PCRJ[IBE] = 1 — Input-only alternate functions
= To use one of the input-only functions, the PCR[IBE] bit must be written to ‘1’, regardless of the value of PCR[PA]. For this reason, the value corresponding to
@

an input-only function is reported as “—".

Module included on the device.

The default function of this pin out of reset is ALT1 (TDO).
Input-only. Pad speed does not apply.

~ o o

PAS]
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Electrical ¢ haracteristics

3 Electrical ¢ haracteristics

3.1 Intro duction

This sedbn contains detiled information on powercondderations, DCAC electrical claracteriics, and AC timing
specifications for thislevice

This device is designed to operate at W&@z. The éectricalspecifications are preliminargnd are fran previasdesigns,
designsimulations, orinitial evalwation. These sgcificatiors may notbe fully tested or garantedat thisearly stage othe
productlife cycle. Fnalized specificatinswill bepublishedafter conplete characterizatimard devce qualifications have been
completed.

The “Symbol”column of the electrical panaeter andimings tabéscontins an aditional column contaiing “SR”, “P”, “C”,
“T" or“D’".
* “SR’identifies systentequrements—caditionsthat must be providedto ersure normal device operatin. An
exanple is the inpt voltage ofa vdtage regulatr.

o P CY, T, or “D” apply only tocontrollercharacteristics—aifications that define nonal device opration.
They specify how each chataridic is guaranteed.

— P: parameteis guaranteed by prodtion testing ofeach individuatevice.

— C: parameter iguararteed by desig characterization. Meagements aréakenfrom a staisticaly relevant
samplesize acrosprocesyariations.

— T: paraneter is guaranteed bgesign charaarizaion on asmall samplesize from ypical devices under typical
condtions unéss otkerwise nded.All valuesareshawn in the typical (“typ”) column are withinthis category

— D: paramedrs are derved manly from simulations.

3.2  Absolute maxim um ratings

Table 8. Absolute maximum ratings

Symbol Parameter Conditions Min Max? Unit
Vbp Hv Rec |SR 3.3V voltage regulator supply voltage — -0.3 4.0% 4 \Y,
Vss nv reg  |SR |3.3 V voltage regulator reference voltage — -0.1 0.1
Vbp_Hv 1ox  |SR 3.3 Vinput/output supply voltage — -0.3 3634 | Vv
Vss Hv lox |SR |Input/output ground voltage — -0.1 0.1 \Y,
Vpp_Hv FLa  |SR |3.3 V flash supply voltage — -0.3 3634 | v
Vss nv FLa  |SR |Flash ground — -0.1 0.1 \Y
Vb, v 0sC SR St.)il’:t;/ggrystal oscillator amplifier supply i 03 4,034 v
Vss v osc SR 3é)flst;/g(e:rystal oscillator amplifier reference . 01 01 Vv

VDD_HV_ADR05 SR [3.3V/5.0V ADCO h?gh reference voltage . 03 6.0 v

VDD _HV_ADR1 3.3V /5.0 V ADC1 high reference voltage

Vss Hv_apro |SR |ADCO ground and low reference voltage . 01 01 v
Vss_Hv_ADR1 ADC1 ground and low reference voltage

Vpp_Hv apv  |SR [3.3 V ADC supply voltage — -0.3 40%4 | v
Vss Hv apv  [SR |3.3 V ADC supply ground — -0.1 0.1 \Y,

MPC5643L Microcontr oller Data Sheet, Rev. 3
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Table 8. Absolut e maximum ratings (continued)

Electrical ¢ haracteristics

Symbol Parameter Conditions Min Max? Unit
SR |Slope characteristics on all Vpp during 3.0 x 10°
Voo power up - 05 (3.0 V/sec) Vius
SR |Voltage on any pin with respect to ground — -0.3 6.0
Vin (Vss_nv_iox) - 5 v
V10X Relative to Vpp -03 |Vpp+0.3
SR |Injected input current on any pin during . B
inaPAD overload condition 10 10 mA
SR |Absolute sum of all injected input currents
ingsum during overload condition - =50 50 mA
Tsta SR |Storage temperature — -55 150 °C
NOTES:
1

Functional operating conditions are given in the DC electrical characteristics. 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.

stress have not yet been determined.
3 5.3V for 10 hours cumulative over lifetime of device, 3.3 V +10% for time remaining.
4 Voltage overshoots during a high-to-low or low-to-high transition must not exceed 10 seconds per instance.

5 Vop_Hv_abro @nd Vpp 1y apr1 cannot be operated be operated at different voltages, and need to be supplied by
the same voltage source.

6 Only when Vpp < 5.2 V.

3.3

Recommended operating conditions

Table 9. Recommend ed ope rating cond itions (3.3 V)

Absolute maximum voltages are currently maximum burn-in voltages. Absolute maximum specifications for device

Symbol Paramet er Conditions Min Max® |Unit
Vpp Hv Rec  |SR|3.3 V voltage regulator supply voltage — 3.0 3.6 \Y
Vss Hv Rec | SR|[3.3 V voltage regulator reference voltage — 0 0 \Y
Vpp Hv jox  |SR|3.3V input/output supply voltage — 3.0 3.6 \Y
Vss Hv 1ox | SR|Input/output ground voltage — 0 0 \Y
Vop Hv FLa  |SR|3.3V flash supply voltage — 3.0 3.6 \Y
Vss nv FLa | SR|Flash ground — 0 0 \Y,
Vpp Hv osc  |SR|3.3 V crystal oscillator amplifier supply voltage — 3.0 3.6 \Y,
Vss v osc | SR|3.3 V crystal oscillator amplifier reference voltage — 0 0 \Y,

VDD_HV_ADR02 SR 3.3V /5.0 V ADCO high reference voltage . 45t05.50r Vv
Vbb_HV_ADR1 3.3V /5.0 V ADCL1 high reference voltage 3.0t03.3
Vop_Hv apv  |SR|3.3 V ADC supply voltage — 3.0 3.6 \Y
Vss Hv apo  |SR|ADCO ground and low reference voltage L 0 0 v
Vss_Hv_AD1 ADC1 ground and low reference voltage
Vss nv_apv  |SR|3.3 V ADC supply ground — 0 0 \Y,
VDD_,_V_REGCOR3 SR |Internal supply voltage — — — \Y
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Electrical ¢ haracteristics

Table 9. Recommende d oper ating condit ions (3.3 V) (contin ued)

Symbol Parameter Conditions Min Max® |Unit
Vss v ReGcoR” |SR |Internal reference voltage — 0 0 Y
VDD_,_V_CORXZ SR |Internal supply voltage — — — \Y
VSS_LV_CORXS SR |Internal reference voltage — 0 0 \Y
VDD_,_V_p,_,_z SR |Internal supply voltage — — — \Y
VSS_LV_pLL3 SR |Internal reference voltage — 0 0 \Y
Ta SR |Ambient temperature under bias LCEszo - 40 125 <
T, SR [Junction temperature under bias — —40 150 °C
lNOTES:

Full functionality cannot be guaranteed when voltage drops below 3.0 V. In particular, ADC electrical characteristics

and I/Os DC electrical specification may not be guaranteed.
Vop_Hv_Abro @d Vpp Hy apr1 Cannot be operated be operated at different voltages, and need to be supplied by

the same voltage source.

by an on-chip voltage regulator.

Can be connected to emitter of external NPN. Low voltage supplies are not under user control. They are produced

For the device to function properly, the low voltage grounds (Vss (v xxx) Must be shorted to high voltage grounds

(Vss_Hv_xxx) and the low voltage supply pins (Vpp v xxx) Must be connected to the external ballast emitter, if one

3.4

s used.

Thermal ch aracteristics

Table 10. Thermal characteristics for 144 LQFP package1

No.| Symbol Parameter Conditions Value | Unit
1| Ry | D Thermal resstqncg junction-to-ambient Single layer board — 1s TBD |°c/w
natural convection
2 | Rgja | D Thermal resstgncg junction-to-ambient Four layer board — 2s2p TBD |°c/w
natural convection
5 | Rgip Thermal resistance junction-to-board? — TBD |°C/W
6 | Rgic Thermal resistance junction-to-case® — TBD |°C/W
7| YT Junction-to-package-top natural convection® — TBD |°C/W
ll\IOTES:

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

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

3 Junction-to-Board thermal resistance determined per JEDEC JESD51-8. Thermal test board meets JEDEC

specification for the specified package.

4 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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Electrical ¢ haracteristics

Table 11. Thermal characteristics for 257 MAPBGA packagel

No.| Symbol Parameter Conditions Value | Unit
1| Ry | D Thermal resstqncg junction-to-ambient Single layer board — 1s 18D lecow
natural convection
2 | Resa | D Thermal re&sta_ncg junction-to-ambient Four layer board — 2s2p 18D lcw
natural convection
5 | Rgsg | D |Thermal resistance junction-to-board® — TBD |°C/W
6 | Rgyc | D |Thermal resistance junction-to-case® — TBD |°C/W
7 | W31 | D |Junction-to-package-top natural convection® — TBD |°C/W
ll\lOTES:

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

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

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

4 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.

3.4.1 General notes f or speci fication s at maxim um junction temperature

An estimation ofthe chip junction temperatue, T;, canbe obtainedfrom Equaton 1

T3=Ta+ (Rosa % Pp) Eqn. 1
where:
Tn = ambient temperature for the packa®e)(
Roja = junction to ambient thermal resistan€/{V)
Pp = power dissipation in the package (W)

The uncton to ambientthermal resistancis an indusry standardvalue thatprovides a gick and easy estiation of thermal
performance. Unfortunateltherearetwo vduesin common usage: thalue determied on aingle layer boardénd the vale
obtainedon a mard wth two planes. Fopackages such as the PBGA, the@alues carbe diferent bya factor of two. Which
valueis closerto the appication depeds on the pover dissigted by oher conporents on the kerd. The value obainedona
single layerboard is appropriate for the ightly packedprintedcircuit board. Tle value obtained on the boawtith the interml
plares is usuayl appropriate ithe board hakow power dissigtion ard the conponers arewell separagd.

Whena heat sinks used, the tirmalresistance is expremdin Equation 2 asthesum of a junctiorto case thermalesistance
and a cas toambient thermal régance:

Rosa = Resc* Reca Eqn. 2

where:

Rgsa = junction to ambient thermal resistance (°C/W)
Rgsc = junction to case thermal resistance (°C/W)
Rgca = case to ambient thermal resistance (°C/W)
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Electrical ¢ haracteristics

Rgjcis device rebted and canrtdoe influercedby the userThe usercontrols the thermalnwironment to changthe case to
ambient thermiaesstance, Bca. For instance, the s canchangehesize of tle heatsink, the air flonarownd the cevice, tre
interface material, the mouwnting arrangerent onprinted circuitboard, or chage the thermatissipaton on tte printed circuit
board surrouding the devce.

To determne the jurtion temgeratue ofthe device in tte application wheheatsinks are not usedhe Therma
Characterization Parameté&f {7) can be used to detemeithe jurtion temperaure with ameasuremerf the temperarreat
the top enter of the packageaseusingEquaton 3

Ty=Tr+ (Y1 xPp) Eqn. 3
where:
Tt = thermocouple temperature on top of the package (°C)
Y;1+ =thermal characterizan parameter (°C/W)
Po = power dissipation in the package (W)

The thermal characterization paraméteneasired per BSD51-2 specification usirg40gauge typd thermocouplepoxied
to thetop centenof the packge caseThe trermocoude shoutl beposiionedsothatthethermaougde juncion ress onthe
package. Asmall anount of epoxyis placedover the thermocoupienction and over about mm of wire extending from the
junction. Thethermocouple wirés placedlat against the package case toidvmeasuremergrrorscaused by cooling fefcts
of the thermocouplwire.

34.1.1 References

Semconducbr Equpment and Materials bermational
3081 Zarker Road

SanJose, @ 95134 USA

(408) %43-6900

MIL-SPEC and HA/JESD JEDEC)specifcations a available from GlobdtngineeringDocumerts at800-8547179 or
303-397-P56.

JEDECSspecificationsareavailable on th&VEB at http://wwwjedec.og.
1. C.E. Triplett and B. Joiner'An Experimenal Characterization of a 272 PBGAIWnN an
Automotive Engine Controller Module,” &ceedings of SemiTherm, San Diego, 1998, pp. 47-5
2. G Kromann, S. Shidore, and S. Addisonh&Fmal Modeling of a PBGA for Ai€ooled
Applications,” Electonic Packaging and Production, pp. 53-58, March 1998.
3. B. Joiner and VAdams, “Measurement andn3ilation of Junction to Bard Thermal Resistance

and Its Application in Thermal Modeling,” 8eedings of SemiTher, San Diego, 1999, pp.
212-220.

Commission, BGA-packaged product lines and part numbers indicated here currently are not available

ds

from Freescale for import or sale in the United States prior to September 2010: MPC5643L products in 257 MAPBGA packages

Because of an order from the United States International Tra

MPC5643L Microcontr oller Data Sheet, Rev. 3

62 Preliminar y—Subject to Chang e Without Notice Freescale Semiconductor

Downloaded fronDatasheet.su



Electrical ¢ haracteristics

3.5 Electromagnetic Interf erence (EMI) c haracteristics

Table 12. EMI testing sp ecifications®

No. Symbol Parameter Conditions Min Typ Max Unit

1 SR |Scan range — 0.15 — 1000 MHz

2 SR |Operating frequency — — — 120 MHz

VDb _Lv_REGCOR LV operating voltages
3 | Vbb v corx |SR — — 1.2 — \Y
Vbp_Lv_PLL

Vbb_Hv_REG HV operating
Vbbb _Hv_AD1 voltages

4 | Voo_hv Do | gR
Vbb_HV_FL

Vbp_Hv_osc
Vbb_Hv_I0x

Vbb_Hv_REG Maximum amplitude |Device settings

Vbbb _Hv_AD1 chosen for worst-case

5 VbD_Hv_ADO SR emissions from tyzplcal
Vbp_Hv_FL use configuration

Vbp_Hv_osc
Vbb_Hv_I0x

— — TBD | dBuV

Vbp_Hv_REG Maximum amplitude |No PLL frequency
Vbb_Hv_AD1 modulation

6 | Vop_Hv_ADO | gr . B —
Vbp_Hv_FL
Vbp_Hv_osc
Vbb_Hv_I0x

Vbb_HvV_REG Maximum amplitude |% 2% PLL frequency
Vbb_Hv_AD1 modulation

7 | Vob_hv_apo | gr . B 80 | dBuv
Vbp_Hv_FL
Vbp_Hv_osc
Vbb_HV_I0x

8 T SR | Operating _ 40 — 125 | T
temperatu re

NOTES:
1 Emi testing and I/O port waveforms per SAE J1752/3 issued 1995-03 and IEC 61967-1, 2.

2 Design target only, subject to change after silicon characterization.

3.6  Electrostatic disc harge (ESD) characteristics

Electrostatic dishages (a positive them negative pubseparatedy 1 seond)areapplied to the pinef each ampleaccordng
to each pircombination. Thesamplesize dependsnthennumber ofsupply pins in thedevice (3 parts (n + 1) sypply pin).
This test conforrato the AEC-Q108002/-003-011 standard.
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Electrical ¢ haracteristics

Table 13. ESD ratings 1+ 2

No. Symbol Parameter Conditions Class| Max value® | Unit
Electrostatic discharge |Tp =25°C
L Vesorem) | SR (Human Body Model)  |conforming to AEC-Q100-002 H1C 2000 v
Electrostatic discharge |Tp =25°C
2 VESD(MM) SR (Machine Model) conforming to AEC-Q100-003 M2 200 v
Electrostatic discharge |Tp =25°C 500
3 VESD CDM SR 1 I - - C3A Vv
(CDM) (Charged Device Model) |conforming to AEC-Q100-011 750 (corners)
NOTES:
1 All ESD testing is in conformity with CDF-AEC-Q100 Stress Test Qualification for Automotive Grade Integrated
Circuits.

A device will be defined as a failure if after exposure to ESD pulses the device no longer meets the device
specification requirements. Complete DC parametric and functional testing shall be performed per applicable
device specification at room temperature followed by hot temperature, unless specified otherwise in the device
specification.

Data based on characterization results, not tested in production.

3.7  Static latc h-up (LU)

Two conplementry statt tests arerequired onsix parts to assess the latap performance:
* A supply overvoltage iapplied to each power gply pin.
* A current injection is applied to eattput, output and configurable I/@in.

Theseteds are compliant with th&lIA/JESD 78C latch-up stanatd.
Table 14. Latch-up re sults

No. Symbol Parameter Conditions Class

1 LU SR | Static latch-up class Tp = 125 °C conf orming to JESD 78 Il level A

3.8 Voltage regulator electrical ¢ haracteristics

Thevoltage reglator iscompaosed of the following blocks:

» High power reglator HPREG1 (interrel ballastto support core curreth

» High power reglator HPREG2 (externalNPN to sugport core current

* Low voltage detectr (LVD_MAIN_1) for 3.3V sumly to 10 (Vpp|o)

* Low voltage detectr (LVD_MAIN_2) for 3.3V suply (Vpprec)

* Low voltage deteatr (LVD_MAIN_3) for 3.3V flash supp} (VpprLasH)

* Low voltage detear (LVD_DIG_MAIN) for 1.2 V digital core suppy (HPVpp)

» Low voltage deteatr (LVD_DIG_BKUP) forthe sef-test of VD_DIG_MAIN

» High voltage detecto(HVD_DIG_MAIN) for 1.2V digital CORE supgy (HPVpp)

* High voltage detecto(HVD_DIG_BKUP) for the self-test bHVD_DIG_MAIN.

*  Power on Reset (POR)
HPREGL1 uses anternal llast b supprt the core current. HPREG2used only when externblPN transistor ipresenbn
board to suply core currentThe MPC563L always povers up ugig HPREG1 ifanexternal NPNtransistor ipresent. Then

the MPC568L makes atransitonfrom HPREG1 to HPREG2. Thtransition is dynamic. Once HREG2isfully operaional,
the cortroller part of HPREGL1is switched of. The suported biplar transitor is aBCP63 from ON Semtonductor.
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Electrical ¢ haracteristics

Table 15. HPREG1, HPREGZ2, Main LVDs, Digital HVD, and Digital LVD electric al specifications

No. Symbol Parameter Conditi ons Min Typ | Max | Units
External decoupling/ Min, max values shall be granted
1 SR | stability capacitor with respect to tolerance, voltage, 12 — 40 pF
temperature, and aging variations.
2 SR | Combined ESR of — 003 | —| 05| @
external capacitor
Number of pins for
3 SR | external decoupling/ — 5 — — —
stability capacitor
Total capacitance on Ceramic capacitors, taking into
4 | Cyyy2 | SR | 1.2V pins account tolerance, aging, voltage — — | 300 nF
and temperature variation
Start-up time after main _
5 tsu supply stabilization Cloag = 10 HF > 4 - — | 25| ms
Main high voltage
6 detectors upper threshold T o — | 29 v
Main high voltage
’ detectors lower threshold - 26 T v
8 Digital high voltage Before a destructive reset . 15 Vv
detector upper threshold | initialization phase completion '
9 Digital high voltage After a destructive reset 132 . 14 Vv
detector upper threshold | initialization phase completion ' '
Digital high voltage Before a destructive reset
10 detector lower threshold | initialization phase completion 1.330 T 14 v
Digital low voltage
1 detector lower threshold - 1.080 — |10V
POR rising/ falling supply
12 threshold voltage o 16 — | 26 v
13 SR | Supply ramp time — 05x10% | — 3 Vis
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Electrical ¢ haracteristics

VDD s
BCRTL BCP68
V1V2 ring on board
Rp, b
L _—
Rs ESR
r/vv Cuiv2
I I Cext
— Cint I —
= V1V2 pin
_T:% MPC5643L ﬁ/v\/\_|:r-

Figure 4. BCP68 Boar d schematic example

NOTE

The canbined ESRof the capacidrs used on 1.¥ pins(V1V2in the pcture) shll be in
the ramge of 30mQ to 150mQ. The mhimum value ofthe ESR isconstraned by tke
resonanceaugdby the external compemts,bondng inductance, andnternal
decowling. The nmimum ESR srequired to avad the resonancand nake the reguator
stable

3.9 DC electrical ¢ haracteristics

Table 16 gives the DC electrical chasterigics at 3.3V (3.0V <Vpp Hy jox<3.6V).
Table 16. DC electrical characteristics?!

Symbol Parameter Conditions Min Max Unit
VL D [Minimum low level input voltage — -0.12 — \%
Vi P |Maximum level input voltage — — 0.35 Vpp_hv_Iox \%
ViH P |Minimum high level input voltage — 0.65 Vpp Hv_1ox — \
Vi D Maximum high level input voltage . . VDD_HV_QOX +0.1 v
Vhys T |Schmitt trigger hysteresis — 0.1 Vpp Hv_Iox — \%
VoL s P |Slow, low level output voltage lo. = 1.5 mA — 0.5 \%
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Table 16. DC electrical characteristics! (continued)

Electrical ¢ haracteristics

Symbol Parameter Conditions Min Max Unit
Vou s | P |Slow, high level output voltage lon =—1.5mMA|Vpp nv jox —0.8 — \
VoL m | P |Medium, low level output voltage loL=2mA — 0.5 \Y
Vou_m | P [Medium, high level output voltage lon=-2mA | Vpp Hv jox— 0.8 — \%
VoL F P |Fast, high level output voltage lo.=1.5mA — 0.5 \%
Von_rF | P |Fast, high level output voltage lon =-1.5mA | Vpp Hv 1ox— 0.8 — \

VoL sym| P |Symmetric, high level output voltage | Io = 1.5 mA — 0.5 \Y
Vou_sym| P |Symmetric, high level output voltage |loy =-1.5mMA | Vpp py jox— 0.8 — \
ling P |DC injection current per pin — -1 1 mA
Equivalent pull-up current Vin=VL -130 —
lpy P HA
ViN=ViH — -10
Equivalent pull-down current Vin=ViL 10 —
lpp P HA
Vin = Vig — 130
| P |l bidrecionsl pors) Dl - S
| P |Gl ADC mpatoniy ports) Nt - 05uA | A
ViR P |RESET, low level input voltage — -0.12 0.35Vpp nv iox |V
Viur | P |RESET, high level input voltage — 0.65 Vpp_mv iox | Vop_Hv 10xt0-1% |V
Viuysr | D |RESET, Schmitt trigger hysteresis — 0.1 Vpp nv iox — %
Vor | D |RESET, low level output voltage loL =2 MA — 0.5 \Y
RESET, equivalent pull-down current | V= V,_ 10 —
P P Vin = Viy — 130 hA
NOTES:
These specifications are design targets and subject to change per device characterization.
2 “gR” parameter values must not exceed the absolute maximum ratings shown in Table 8.
3.10 Temperature sensor electrical ¢ haracteristics
Table 17. Temperature sensor electrical characteristics
Symbol Parameter Conditions Min Max Unit
Accuracy Tj=-40°CtoTp=25T -10 10 °C
B i T,=Tato 125 T 7 7 T
Ts D Minimum sampling period — 4 — us
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Electrical ¢ haracteristics

3.11 Main oscillator electrical ¢ haracteristics

Thedevice provdesan osdiator/resonabr driver. Figure5 describes a sinple model of the internal oscilatordriver and
provides an example ofa comectian for anoscillator or a respata.

Figure 5. Crystal oscillator and res onator c onne ction scheme

EXTALL

Vb

DEVICE

—Jl EXTAL

XTAL [

DEVICE

[]R EXTAL[
[|] XTAL

XTAL [

DEVICE

Reson ator

NOTE

XTAL/EXTAL must notoe directly used to drive externaircuits.

Figure 6. Main os cillator electrical c haracteristics
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Table 18. Main oscill ator el ectrical characteristics

Electrical ¢ haracteristics

Value
Symbol Parameter Conditions 1 Unit
Min Typ Max
fxoschs | SR |Oscillator frequency — 4.0 — 40.0 MHz
Oscillator Vpp = 3.3V £10% 45 . 1
transconductance
Oscillation amplitude fosc =4, 8,10, 12, 16 MHz 1.3 — —
quxé)SSCCHHSS B mélv
fOSC =40 MHz 1.1 — —
Oscillation operatin
Vxoschsop | D point P g — — 0.82 — v
Ixoschs | D |Oscillator consumption — — — 35 mA
Oscillator start-up time  |fogc =4, 8, 10, 12 MHz, . . 6
OSCILLATOR_MARGIN =0
Txoschssu | T ms
fOSC = 16, 40 MHz, . . 2
OSCILLATOR_MARGIN =1
Input high level CMOS | Oscillator bypass mode
V4 SR Schmitt Trigger 0.65 x Vpp — Vpp+04 | V
Input low level CMOS Oscillator bypass mode
Vie SR schmitt Trigger —0.4 — [035xVop V
NOTES:
1 Vpp =3.3V £10%, T; = -40to +150 T, unless otherwise specified.
3.12 FMPLL electrical ¢ haracteristics
Table 19. FMPLL electrical characteristics
Symbol Parameter Conditions Min Typ Max | Unit
fReF crvsTAL PLL reference frequency range! |Crystal reference 4 . 40 |MHz
fReF ExT
Phase detector input frequency
feLL_in range (after pre-divider) - 4 - 16 |MHz
Clock frequency range in normal
fempLLOUT mode quencyrang — 4 — | 120% |MHz
Free running frequency Measured using clock division .
fFREE (typlcally —16) 20 150 MHz
fsys On-chip PLL frequency? — 16 — 120 |MHz
tcye System clock period — — — |1/fgys| ns
f Loss of reference frequency Lower limit 1.6 — 3.7
LORL . 3 MH
f window — z
LORH Upper limit 24 — 56
fsem Self-clocked mode frequency*® — 20 — | TBD |MHz
Lock time Stable oscillator (fp | |y = 4 MHZ),
tock stable Vpp 200 | us
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Electrical ¢ haracteristics

Table 19. FMPLL electrical characteristics (continued)

Symbol Parameter Conditions Min Typ Max | Unit
ol D |PLL lock time &7 — — — | 200 | ps
tae D (Duty cycle of reference — 40 — 60 %
CLKOUT period jitter8%-10.11 Peak-to-peak (clock edge to clock %
edge), fgyg maximum TBD — TBD |fcik
Carrer | T ourt
Long-term jitter (avg. over 2 ms 6 L 6 ns
interval), fgyg maximum
Single period jitter (peak to peak) |PHI @ 16 MHz,
Atparr | T Input clock @ 4 MHz 500 | ps
Long term jitter PHI @ 16 MHz,
Atggr | T Input clock @ 4 MHz - - 6 | ns
0,
fLex D Frequency LOCK range . 6 . 6 )
fsys
- 0,
fuL D Frequency un-LOCK range . _18 . 18 %
fs:ys
fos Modulation Depth Center spread $0.25 | — |+4.012| o
D
fbs Down Spread -0.5 — 8.0 | fsys
fuoo | D |Modulation frequency?®3 — — — | 100 |kHz
NOTES:
1

Considering operation with PLL not bypassed.
2 With FM, +2% maximum.

3 «__oss of Reference Frequency” window is the reference frequency range outside of which the PLL is in self clocked
mode.

4 Self clocked mode frequency is the frequency that the PLL operates at when the reference frequency falls outside
the f or window.

5 fyco self clock range is 20-150 MHz. f5cy represents fsys after PLL output divider (ERFD) of 2 through 16 in
enhanced mode.

6 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.

7 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).

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

9

Jitter is the average deviation from the programmed frequency measured over the specified interval at maximum
fsys. 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 Cjtrer 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 Cjrrer and
either fcg or fpg (depending on whether center spread or down spread modulation is enabled).

12 This value is true when operating at frequencies above 60 MHz, otherwise fcs is 2% (above 64 MHz).
13 Modulation depth is attenuated from depth setting when operating at modulation frequencies above 50kHz.
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Electrical ¢ haracteristics

3.13 16 MHz RC oscillator electrical ¢ haracteristics

Table 20. RC oscillator electrical characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit

fre P |RC oscillator frequency T;=25°C — 16 — | MHz

Fast internal RC oscillator variation with
N J— J— + 0,
Arcmvar | P respect to frc. B %

Post trim accuracy: The variation of the |T; =25°C

J— R 0,
Arcurriv | P PTF! from the 16 MHz clock o %
NOTES:
L PTF = Post Trimming Frequency: The frequency of the output clock after trimming at typical supply voltage and
temperature.
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Electrical ¢ haracteristics

3.14 ADC electrical ¢ haracteristics
The cevice provides al0-bit Successivépproximation Register (SARAnalogto-Digital Converter

Offset Error OSE Gain Error GE
[«
1023~ .
F’ /
1022~ L L
Yy
1021 v4
/ /
= V4
1020
/ /
1019 L
/ /| 118 idea = Vbp apc / 1024
1018~ £ 4 )
s e 7
s ) / /
yors /7
/] / /
d t /
code ou
; /|7
/ /
@
. / /
/ /
5 / / (1) Example of an actual transfer curve
/ / 1(5) (2) The ideal transfer curve
4 / / ' (3) Differential non-linearity error (DNL)
B 7/ 1|‘ ‘ o
(4) Integral non-linearity error (INL)
/ 77 @
= | (5) Center of a step of the actual transfer curve
/ /
/ /
2 7 / <« (3)
4 /7 |- —
117 7 )
A 1 LSB (ideal) /
4
72 Y I O / L1 1 1 1 |
0
1 2 3 4 5 6 7 1017 1018 1019 1020 1021 1022 1023
<« Vina) (LSBigeal) )
Offset Error OSE

Figure 21. ADC Characteristics and Err or Definitions

3.14.1 Input Im pedance and ADC Accurac y

To preserve thaccuracy of thé/D converterit is necessaryhat analog input pins have |&C impedance. Placing a cajitac
with goodhigh frequency charactestics atthe input pin of the devce can be dective: the capaair shodd be adarge as
possibhe, ideallyinfinite. This camacitor cantributes b atenweting the noiseresent on thaput pin; further, it saurceschaige
duringthe ampling phas, wherntheanalog sjnal sources a high-impedancsource.

A realfilter can typic#ly be obtainedy usinga series rgistance witta capacitor on thimput pin (simple RCfilter). TheRC
filtering may bdimited accordingto the valueof source impedance of theatnsduceor circuit supfying the analogignd to
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Electrical ¢ haracteristics

be measuredhe filteratthe input pingnust be designetiaking intoaccount thelynamic characteristiasf the input signal
(bandwidth) and the eqwalert input impedarce of the ADC isef.

In fact acurrent snk contrbutor is represented lije chage shamg efects with the sapling capacitance: Ebeing
substatially aswitched capacéince, wih afrequency equato the conversiomateof the ADC, it can beeen as resisive path
to ground. For instance, assuminganversion rate af MHz, with C5 equal to3 pF, a resistancef 330kQ is obtined
(Req=1/(fc x Cg), wheref represetsthe conversiomate at the conseded chanel). To minimize tre error indiced by the
voltage frtitioning betveen his resstance (samledvoltageon Cs) and thesum of Rg+ Rg + R + Rgyy + Rpap. theexternal
circuit must be designet respect th&quetion 7:

Rg+Rp+R| +RSW+RAD< 1

V,e =LSB Eqgn. 7
A REQ 2

Equatbn 7generags a costraint for externalnetwak design in particular m resisive pah. Internal switchresistances (§y
and Ryp) can beneglectedvith regect to external réstances.

EXTERNAL CIRCUIT INTERNAL CIRCUIT SCHEME

Vbb
Channel sampling
) Lo Selection
Source Filter Current Li miter
re==-=-=-=-=== Tar======= Tar=-==== hl _d o— _d o—
11 1
Rs Re RL Rswi Rap

T T

Rs
Re
Cr
R

Source Impedance

Filter Resistance

Filter Capacitance

Current Limiter Resistance

Rswi Channel Selection Switch Impedance

Rap
Cp
Cs

Sampling Switch Impedance
Pin Capacitance (two contributions, Cp; and Cp,)
Sampling Capacitance

Figure 22. Input Equivalent Cir cuit

A second aspect involvinthe capacitance networkdl be consi@éred. Assunmig the threecapacitances £ Cpq and Goare
initially charged at the source voltagg \fefer to the equivalent circuit reportedrigure22): A chage sharing phenomenon
is instaled whenthe sanpling phase is atted(A/D switch close).
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Electrical ¢ haracteristics

Ves Voltage Transient on Cg
xﬁz AV <0.5LSB
N ? 11 <(Rsw * Rap) Cs << Ts
Va1 12=R (Cs +Cpy + Cpy)
Ts ¢

Figur e 23. Transient Behavior during Sampling Phas e

In particular two differenttransientperiods canbedistinguished

+ Afirstand quick charetransferfrom theinternal capacitand@p, and G, to the smpling capacitancedbccurs(Cg
is suppaosedinitially completely dischaged): consideringa worst cas (sincethe timeconstanin reality would be
faste) in which Cp,is reportedn parallelto Cp4 (call Go = Cpq + Cpy), the two capacitanc& and G are in gries,
and tketime corstant is

CPo CS

Ryn)e =———
AD CP+CS

rlz(RSW+ Eqgn. 8

Equation8 can again be simplified considering only & an additional worst condition. In reality
the transient is fastgbut the AD converter circuitry has beengigned to be robust also in the
very worst case: the sampling timg i§ always much longer than the internal time constant:

‘rl<(RSW+ RAD)oCS«TS Eqgn. 9

The chage of G, and G, is redistributed also on{Cdetermining a new value of the voltage, VvV
on the capacitance accordinggquationl0:

VA1°(CS+CP1+CP2) = VA'(CP1+CP2) Eqgn. 10
* A second chae transfer involveaso G- (thatis typically bigger trantheon-chip capacitance) through the istance
R : again considering theorst case invhich G, amd Cg were in paralleto Cp4 (Snce the time constai reality
would be faster), the timconstants:

T5< RL-(CS+ CP1+CP2) Eqgn. 11

In this case, the time constant depends on ttegred circuit: in partular imposing that the
transent is ompletal wel before theend ofsamplirg time Tg, a constraints on|Rsizing is
obtained:
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Electrical ¢ haracteristics
10-12:10-RL0(CS+CP1+CP2)< TS Eqn. 12

Of course, R shall be zedalsoaccording to the cuent limitation consaints, in combination
with Rg (source impedance) ang Rilter resigance). Being gdefinitively bigger than g, Cp,
andCg, then the final voltage A4 (at the end of thehage transfer transient) will be much higher
than V4. Equation13 must be respected (alga balance assuming now @lready chaged at

Va):
Va2 (CgtCp +Cpy*+Cp) =V eC+V ) 1¢(Cp+CpytCo) Eqn. 13
Thetwo transientsbove are ndhfluenced bythe voltage sourcthat,dueto the presence dhe R-C filter, is na abe to

providethe extrechage to compnsatehe wltage dop on Cgwith respect to ta ideal sairce \,; the time corstant R=Cr of
the filter is very high with respect tdhe sanpling time (Tg). The filter is typically designed tad asanti-aliasing.

Analog Source Bandwidth (V) . _
Tc <2 ReCg (Conversion Rate vs. Filter Pole)

Noise fe = fo (Anti-aliasing Filtering Condition)
\ /_\ 2 fy < fc (Nyquist)
fo f

Anti-Aliasing Filter (f- = RC Filter pole) Sampled Signal Spectrum (fc = conversion Rate)
f|: f fo fC f

Figure 24. Spectral Representation of Input Signal

Calling f; the banwidth of the sairce sigml (andas aconsequace thecut-off frequency othe arti-aliasing fil ter, fg),
accordng to the Nyguist theorentheconversiorrate ¢ mustbe at leas2fy; it means thatheconstant tine of the filteris greater
thanor atleastequalto twice theconversiorperiod(T¢). Again the canversionperiod T is longerthanthe sanpling time Tg,
which isjust aportion of it, even when fixed charel coninuous conversiomode is sadcted (fastest conversioate at a
specific clanne): in corclusion it is evicent thatthe time constantof the filter R=C is definitively muwh higher tranthe
sanpling timeTg, sothe chagelevel onCq camot be modified by theanalogsignal source dring the ime in whichthe
samplingswitch is closed.

Theconsderaionsabovedead to imposaewcondraints on the externalrcuit, to reduceheaccuracy error due to theoltage
drop on G; fromthetwo chagebalance equabns aboe, it is smple to derive Equation 14betweerthe ideal and @ sampled
voltage on G

Eqgn. 14
Va _ Cp1tCpa*Ce
VA2 CP1+ CP2+ CF + CS
MPC5643L Microcontr oller Data Sheet, Rev. 3
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Electrical ¢ haracteristics

From thisformula, in the worst case (when ¥ maximum, that is foinstance 5/), assiming to accept amaximum error of
half a count, acondraint is eident on G value:

Eqgn. 15
C>2048. CS

Table 25. ADC conversion characteristics (operating)

Symbol Parameter Conditions® Min | Typ [Max | Unit

ADC Clock frequency (depends on ADC
fek | SR|configuration) — 3 — | 60 |MHz
(The duty cycle depends on AD_CK? frequency)

fs | SR|Sampling frequency — — | — |1.00|MHz
Sample time® TBD TBD| — | — | ns
tapc_s| P TBD — [ —|TBD| Bs
tapc_c| P |Conversion time* TBD 0.625| — | — | us
CS5 D |ADC input sampling capacitance — — | — |7.32] pF
Cp:” | D |ADC input pin capacitance 1 — — | — |TBD| pF
Cpo D |ADC input pin capacitance 2 — — | — |TBD| pF
Rews®| D Internal resistance of analog source Vgegrange=45t055V | — | — | 0.6 | kQ
VRer range =3.0t0 3.6 V — | — 109 kQ
Rap® | D |Internal resistance of analog source — — | —1[825] Q
Input current injection Currentinjection on one ADC
g | T icnopnlilt’erdtgfde Lennet.fs:mt;iis TBD | — |TBD| mA
within TUE spec.
INL | P |Integral non linearity — -3 |— | 3 |LSB
DNL | P |Differential non linearity — -10|— | 1.0 |LSB
OFS | T |Offset error — -4 | — | 4 |LSB
GNE | T |Gain error — — | *¥1| — |LSB
TUE | P |Total unadjusted error without current injection — -6 | — | 6 |LSB
TUE | T |Total unadjusted error with current injection — TBD | — |TBD|LSB
ll\lOTES:

Vpp = 3.3V, T;=-40to +150 T, unless otherwise specified and analog input voltage from Vagnp 10 Varer
AD_CK clock is always half of the ADC module input clock defined via the auxiliary clock divider for the ADC.

During the sample time the input capacitance CS can be charged/discharged by the external source. The internal
resistance of the analog source must allow the capacitance to reach its final voltage level within tADC_S. After the
end of the sample time tADC_S, changes of the analog input voltage have no effect on the conversion result. Values
for the sample clock tADC_S depend on programming.

This parameter does not include the sample time tapc_s, but only the time for determining the digital result and the
time to load the result register with the conversion result.

See Figure 22.

2
3
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3.15 Flash memor y electrical ¢ haracteristics

Table 26. Flash program and er ase electrical specifications

Electrical ¢ haracteristics

No. Symbol Parameter Min Typl Fzszrzy Il\r;lgng L:\f/le;)r:l;e Unit
1 | TowprograM | *°|Double word (64 bits) program time® — |3 | — | — | 500 | ps
2 | Tpprocram |*>|Page(128 bits) program time® — | 48| 53 | 100 | 500 | ps
3 | TiskprERASE |*°|16 KB block pre-program and erase time — | TBD| TBD | 500 | 5000 | ms
4 | TagxpPERASE | *°|48 KB block pre-program and erase time — |TBD| TBD | 750 | 5000 | ms
5 | Teaxprerase |*°|64 KB block pre-program and erase time — |TBD| TBD | 900 | 5000 | ms
6 | T12skppERASE |*°|128 KB block pre-program and erase time — |TBD| TBD [1300| 7500 | ms
7 | To56KPPERASE *5|256 KB block pre-program and erase time — |TBD| TBD | 2600 | 15000 | ms

1NOTES:

Typical program and erase times assume nominal supply values and operation at T; = 25 °C. These values are
characterized, but not tested.

operation at T; = 25 °C. These values are characterized, but not tested.

values are characterized, but not tested.

See Notes for individual specifications, as shown in column headings.
Actual hardware programming times. These do not include software overhead.

Table 27. Flash modu le life

Factory Average program and erase times represent the effective performance averaged over > 1024 pages or blocks,
and are provided for factory throughput estimation assuming < 100 program/erase cycles, nominal supply values and

Initial Max program and erase times provide guidance for time-out limits used in the factory and apply for < 100
program/erase cycles, nominal supply values and operation at T; = 25 °C. These values are verified at production test.

Lifetime Max program and erase times apply across the voltage, temperature, and cycling range of product life. These

Value
No.| Symbol Parameter Unit
Min Typ Max
Number of program/erase cycles per block for 16 KB, 48 KB,
L P/E ¢ and 64 KB blocks over the operating temperature range® 100,000 cycles
Number of program/erase cycles per block for 128 KB and 100,0002
2 P/E ¢ 256 KB blocks over the operating temperature rangel. 1,000 (TBD) — |oycles
Minimum data retention at 85 °Ca verage ambient
temperature® 20 . .
3 [Retention|C| Blocks with 0-1,000 P/E cycles 10 . . years
Blocks with 1,001-10,000 P/E cycles 5 . .
Blocks with 10,001-100,000 P/E cycles

NOTES:
! Operating temperature range is T; from —40 °C to 150 °C.
Typical endurance is evaluated at 25 °C. Product qualification is performed to the minimum specification. For
additional information on the Freescale definition of Typical Endurance, please refer to Engineering Bulletin EB619,
Typical Endurance for Nonvolatile Memory.

Typical P/E cycles is 100,000 cycles for 128 KB and 256 KB blocks. For additional information on the Freescale

definition of Typical Endurance, please refer to Engineering Bulletin EB619, Typical Endurance for Nonvolatile
Memory.
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Electrical ¢ haracteristics

3.16 AC specifications

3.16.1 Pad AC specifi cations

Table 28. Pad AC specifications (3.3 V, IPP_HVE = O)1

Tswitchon* Rise/Fall? Frequency Current sle w®
No. Pad (ns) (ns) (MHz) (mA/ns) Lo a(c:)'(:j)rlve
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
3 — 40 — — | 40 — — 4 1001 — 2 25
3 — 40 — — 50 — — 2 1001 — 2 50
1 Slow T
3 — 40 — — 75 — — 2 |001| — 2 100
3 — 40 — — | 100 | — — 2 |001| — 2 200
1 — 15 — — 12 — — 40 | 25 | — 7 25
1 — 15 — — 25 — — 20 | 25 | — 7 50
2 Medium T
1 — 15 — — | 40 — — 13 | 25 | — 7 100
1 — 15 — — 70 | — — 7 25 | — 7 200
1 — 6 — — 4 — — 72 3 — 40 25
1 — 6 — — 7 — — 55 7 — 40 50
3 Fast T
1 — 6 — — 12 — — 40 7 — 40 100
1 — 6 — — 18 — — 25 7 — 40 200
4 Symmetric | T 1 — 8 — — 5 — — 50 3 — 25 25
Pull Up/Down
5 (3.6 V max) D| — — — — — | TBD| — — — — — — 50
NOTES:
L Propagation delay from Vb _Hv_1ox/2 of internal signal to Pchannel/Nchannel switch-on condition.
2 Slope at rising/falling edge.
3 Data based on characterization results, not tested in production.
MPC5643L Microcontr oller Data Sheet, Rev. 3
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Figure 16. Pad outp ut de lay

3.17 AC timing c haracteristics

3.17.1 RESET pin c haracteristi cs
TheMPC5643L implements a dedicatd bidrectional RESET pn.

Electrical ¢ haracteristics

VoL

Voo o |
___________ |
VODMIN | = = = = m oo o o oo ; ----------------------------
|
Il »
| L
o |
NRSTIN
A |
|
T Y
V||_ ____________________________________________________
device reset forced by nRSTIN J‘ device start-up phase "
"< -
|
Figure 29. Start-up reset requirements
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Electrical ¢ haracteristics

VRSTIN o
A | hw_rst
Vop } | R I e Al
|
|
Y S | 11 | 1
VIL _______________________________
|
' ' i)
|| | | Il 1
filtered by | filtered by | filtered by |unknown resel K v
hysteresis ' lowpass filter | lowpass filter state | device under hardware reset
| < >« >« >
WeRrsT Wegst | |
«—— pe———»
! D ' WirrsT o
Figur e 30. Nois e filte ring on res et signal
Table 31. RESET electrical characteristics
No.| Symbol Parameter Conditions 1 Min Typ Max | Unit
Output transition time output pin2 C_ = 25pF — — 12
1 Ty D C, = 50pF — — 25 ns
C_ = 100pF — — 40
2 | WgrsT | P |nRSTIN input filtered pulse — — — 40 ns
3 |WnersT| P |NRSTIN input not filtered pulse — 500 — — ns
NOTES:
1 Vpp =3.3V +10%, T; =40 to +150 T, unless otherwise specified
2 C_ includes device and package capacitance (Cpgg < 5 pF).
3.17.2 IEEE 1149.1 interface timing
Table 32. JTAG pin AC electrical characteristics
No. Symbol Parameter Conditions Min | Max | Unit
1 tycye D |TCK cycle time — 100 — | ns
2 tipe D |TCK clock pulse width (measured at Vppg/2) — 40 | 60 | ns
3 | trekrise | D |TCKrise and fall times (40%—70%) — — | 3 | ns
4 |trmss, trois| D | TMS, TDI data setup time — 5| — | ns
5 tTMSH, tTDIH D |TMS, TDI data hold time — 25 — ns
6 troov D |TCKlow to TDO data valid — — | 20 | ns
7 trpol D |TCKlow to TDO data invalid — 0| — |ns
MPC5643L Microcontr oller Data Sheet, Rev. 3
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Table 32. JTAG pin AC electrical characteristics (continued)

Gy |-

TMS, TDI

TDO

<—(2)>
(3>

(1)
g Y !

Figure 17. JTAG test clock input timing

7
:

-/ NS NS
KX

50 B9 s

Figure 18. JTAG test access port timing
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No. Symbol Parameter Conditions Min | Max | Unit
8 tr'DOHZ D |TCK low to TDO high impedance — — | 20 | ns
11 tespv D |TCK falling edge to output valid — — | 50 | ns
12 tBspvz D |TCK falling edge to output valid out of high impedance — — | 50 | ns
13 tssDHZ D |TCK falling edge to output high impedance — — | 50 | ns
14| tgspsT D [Boundary scan input valid to TCK rising edge — 50| — | ns
15| tgspHT D |TCKrising edge to boundary scan input invalid — 50 | — | ns

TCK 1
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TCK

Output
Signals

Output
Signals

Input
Signals

N\

Figure 19. JTAG boundary scan timing

3.17.3 Nexus timing
Table 33. Nexus de bug port timing?®
No. Symbol Parameter Conditions| Min | Max | Unit
1 tmeye D [MCKO Cycle Time — 156 | — ns
2 tmpbc D [MCKO Duty Cycle — 40 60 %
3 tMDOV D [MCKO Low to MDO, MSEO, EVTO Data Valid? — —0.1 | 0.25 |tyeye
4 tEVT|PW D |EVTI Pulse Width — 4.0 — tTCYC
6 treve D |TCK Cycle Time® — 40 | — | ns
7 ttoc D |TCK Duty Cycle — 40 60 %
8 tNTDlS, tNTMSS D |TDI, TMS Data Setup Time — 8 — ns
9 tNTDIH, D TDI, TMS Data Hold Time 5 . ns
INTMSH
10 tyov D |TCK Low to TDO Data Valid 0 25 ns
MPC5643L Microcontr oller Data Sheet, Rev. 3
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Electrical ¢ haracteristics

NOTES:

1 J1AG specifications in this table apply when used for debug functionality. All Nexus timing relative to MCKO is
measured from 50% of MCKO and 50% of the respective signal.

2 MDO, MSEO, and EVTO data is held valid until next MCKO low cycle.

3 The system clock frequency needs to be three times faster than the TCK frequency.

® -
()
2
2™ /
MCKO
-—
MDO 4
MSEO < Output Data Valid
EVTO N
(5
-« @ >
_ ()
EVTI - &
Figure 20. Nexus output timing
MPC5643L Microcontr oller Data Sheet, Rev. 3
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TCK

?

TMS, TDI ><

TDO

Figur e 21. Nexus TDI, TMS, TDO timing

3.17.4 External inter rupt t iming (I RQ pin)

Table 34. External interru pt timi ng

No. Symbol Parameter Conditions Min | Max | Unit
1 tpwe | D |IRQ pulse width low — 3 — |teve
2 | tpwn | D [IRQ pulse width high — 3 | — |teye
3 | teye | D |IRQ edge to edge time® — 6 | — |teye

NOTES:

1 Applies when IRQ pins are configured for rising edge or falling edge events, but not both.
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CLKOUT

R0 X

1

(3)
- (3) >

Figure 22. External interrup t timing

3.17.5 FlexCAN ti ming

Table 35. FlexCAN timing

No. Symbol Parameter Conditions Min Max | Unit
CTNX output valid after CLKOUT rising edge (output

1 |tcanov delay) P g edge (outp — — 26.0 | ns

2 | tcansu CNRX input valid to CLKOUT rising edge (setup time) — — 9.8 ns

3.17.6 DSPI timing

Table 36. DSPI timing

No.| Symbol Parameter Conditio ns Min Max Unit

D |DSPI cycle time Master (MTFE = 0) 62 —

1 |tgek | D Slave (MTFE = 0) 62 — ns
D Slave Receive Only Mode?® 16 —

2 |tcsc | D |PCS to SCK delay — 16 — ns

3 | tasc | D |After SCK delay — 16 — ns

4 | tgpc | D |SCKduty cycle — 0.4 x tgck |0.6 x tgck | NS

5 ta D |Slave access time SS active to SOUT valid — 40 ns

6 | tpis | D |[Slave SOUT disable time SSinactive to SOUT High-Z or invalid — 10 ns
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Electrical ¢ haracteristics

Table 36. DSPI timing (c ontinued)

No.| Symbol Parameter Conditio ns Min Max Unit
7 |tpcsc| D |PCSxto PCSS time — 13 — ns
8 |tpasc| D |PCSS to PCSx time — 13 — ns

Data setup time for inputs Master (MTFE = 0) 20 —
Slave 2 —
9 tsu| D ns
Master (MTFE = 1, CPHA = 0) 5 —
Master (MTFE = 1, CPHA = 1) 20 —
Data hold time for inputs Master (MTFE = 0) -5 —
Slave 4 _
10 tH| D ns
Master (MTFE = 1, CPHA =0) 11 —
Master (MTFE = 1, CPHA =1) -5 —
Data valid (after SCK edge) Master (MTFE = 0) — 4
Slave — 23
11 tSUO D ns
Master (MTFE = 1, CPHA = 0) — 12
Master (MTFE = 1, CPHA = 1) — 4
Data hold time for outputs Master (MTFE = 0) -2 —
Slave 6 —
12| tyo | D ns
Master (MTFE = 1, CPHA = 0) 6 —
Master (MTFE = 1, CPHA = 1) -2 —
13|t | D Maximum DSPI speed . . 4 I\/le
NOTES:

Slave Receive Only Mode can operate at a maximum frequency of 60 MHz. Note that in this mode, the DSPI can
receive data on SIN, but no valid data is transmitted on SOUT.
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Electrical ¢ haracteristics
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Figure 23. DSPI classic SPI timing — master, CPHA =0
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Figure 24. DSPI classic SPI timing — master, CPHA =1
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Figure 25. DSPI classic SPI timing — slave, CPHA =0
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Figure 26. DSPI classic SPI timing — slave, CPHA =1
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Figure 27. DSPI modified transfer format timing — mast er, CPHA =0
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Figure 28. DSPI mod ified transfer format timing — mast er, CPHA =1

MPC5643L Microcontr oller Data Sheet, Rev. 3

Freescale Semiconductor

Downloaded fronDatasheet.su

Preliminar y—Subject to Chang e Without Notice

89

Because of an order from the United States International Trade Commission, BGA-packaged product lines and part numbers indicated here currently are not available

from Freescale for import or sale in the United States prior to September 2010: MPC5643L products in 257 MAPBGA packages



Electrical ¢ haracteristics

s\ -

~(1)—
SCK Input —\ —
(CPOL=0) /e » N
@ —~/ @
o \ N T
® @ @ ®

L "
First D —
SOU'|'—<r irst Data >< DaIa\F Last Data }< J}
ON N
¥ \
sN —{ Fistoaa X Dan gmstoata

\l\

Figure 29. DSPI modified transfer format timing — slave, CPHA =0
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Figure 31. DSPI PCS strobe (PCSS) timing
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Package characteristics

4 Package characteristics

4.1  Package mechanical data
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SEATING_/ !
144% FLANE A
SIDE VIEW
0 FREESDALE SEMIGIRILGTIN, | [NE | MECHANICAL OUTLINE PRINT WERSION NOT TQ SCALE
TITLE: DOCUMENT MOx QBASS2IIFAW REW: F
144 LEAD LGFP CASE NUMBER: 918-03 20 MAY 20035
20 X 20, 0.0 PITCH, 1.4 THICK S TANDARD: NON—JEDEG

Figur e 32. 144 LQFP package mechanical drawing (1 of 2)
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Package characteristics

D FREESCALE SEM]CONIUCTOR,
ALL RICHTS REGERVEL.

[ME,

|  MECHANICAL OUTLINE

PRINT YERSION NOT TO SCALE

TTLE:

DOCUNMENT NO: BEASSZI77W

144 LEAD LQFP

CASE NUMBER: 91803

REW: F
20 WAY 2005

20 X 20, 0.3 PITCH, 1.4 THICK

STANOARD: NON—JEDEC

NOTES:

1. ALL DIMENSIOME ARE IN MILLIMETERS.

2. INTERFRET DIMENSIONE AMD TOLERANCES PER ASME Y14.5M-—1084.

DATUME B, © AND O TG BE DETERMINED AT DATUM PLAME H.

THE TOP PACKAGE BODY SZE MAY BE SMALLER THAW THE BOTTOM PACKAGE SIZE BY A

MAXIMUM CF &1 mm.

THIE DIMENSIONS DO NOT INCLUDE MOLD PROTRUSIONS,  THE MAXIMUM
Al LOWABLE PROTRUSICM IS 0.25 mm PER SIDE. THIS DIMENSIONME ARE MAXIMUM
BODY SIZE DIMEMSIONS INCLUDING MOLD MISMATCH.

THIS DIMEMSION DOES NOT IMCLUDE DAM BAR PROTRUSICN. PROTRUSIONS SHALL NOT

CAUSE THE LEAD WIDTH TO EXCEED Q.35
AND AN ADJACEMT LEAD SHALL BE 0,07 WM.

MINIMUM SPACE BETWEEN PROTRUSION

&THIS DIMENSIOHS ARE DETERMINED AT THE SEATIMG PLANE, DATUM A,
Figur e 33. 144 LQFP package mechanical drawing (2 of 2)
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FINE PITCH, 257 1/0, CASE NUMBER: 2082-01 13 MAY 2009
14 X 14 PKG, 0.8 MM PITCH (MAP) [ STANDARD: NON—JEDEC

Figur e 34. 257 MAPBGA pa ckage mechanical drawing (1 of 2)
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Package characteristics

NOTES:
1. ALL DIMENSIONS IN MILLIMETERS.
2. DIMENSIONING AND TOLERANCING PER ASME Y14.5M—1994.
A MAXIMUM SOLDER BALL DIAMETER MEASURED PARALLEL TO DATUM A.

DATUM A, THE SEATING PLANE, IS DETERMINED BY THE SPHERICAL CROWNS OF THE
SOLDER BALLS.

A PARALLELISM MEASUREMENT SHALL EXCLUDE ANY EFFECT OF MARK ON TOP SURFACE
OF PACKAGE.

R Tt ey ‘ MECHANICAL OUTLINE PRINT VERSION NOT TO SCALE
TITLE: PBGA, LOW PROFILE, DOCUMENT NO: 98ASA00081D REV: X0
FINE PITCH, 257 1/0, CASE NUMBER: 2082-01 13 MAY 2009
14 X 14 PKG, 0.8 MM PITCH (MAP) [ STANDARD: NON—JEDEC

Figur e 35. 257 MAPBGA pa ckage mechanical drawing (2 of 2)
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Ordering informati on

5 Ordering inf ormation

MPC5643L FFO M LQ 1 R
Qualification status J
Core code (Power Architecture)
Device number
F = FlexRay
(blank) = No FlexRay
Fab and mask identifier
Temperature range
Package identifier
Operating frequency
Tape and reel status
Temperat ure rang e Package identif ier Operating frequency Tape and reel st atus
M=-40C t0125°C  LQ = 144 LQFP 1 =120 MHz (Ff)lzglf)pf %r;?lsred
V=-40°Cto105 C MM = 257 MAPBGA 8 = 80 MHz
Qualif icati on st atus
P = Pre-qualification
. . . M = Fully spec. qualified, general market flow
Note: Not all options are available on all devices. Refer to Table 37. S = Fully spec. qualified, automotive flow

Table 37. Orderable part number summary

Part number?! Flash/SRAM Package ?l\?lliez(; Other features
PPC5643LFFOMLQ1 1 MB/128 KB 144 LQFP (Pb free) 120 FlexRay
—40-125°C
FlexRay
PPC5643LFFOMMM1 1 MB/128 KB 257 MAPBGA (Pb free) 120 dooape e
No FlexRay
PPC5643LFOMLQ1 1 MB/128 KB 144 LQFP (Pb free) 120
—40-125 °C
No FlexRay
PPC5643LFOMMM1 1 MB/128 KB 257 MAPBGA (Pb free) 120 o192t o
PPC5643LFFOVLQ1 1 MB/128 KB 144 LQFP (Pb free) 120 FlexRay
~40-105 °C
FlexRay
PPC5643LFFOVMM1 1 MB/128 KB 257 MAPBGA (Pb free) 120 40108 eC
No FlexRay
PPC5643LFOVLQ1 1 MB/128 KB 144 LQFP (Pb free) 120
—40-105 °C
No FlexRay
PPC5643LFOVMM1 1 MB/128 KB 257 MAPBGA (Pb free) 120 AO108 o
PPC5643LFFOMLQS 1 MB/128 KB 144 LQFP (Pb free) 80 FlexRay
—40-125 °C
PPC5643LFFOMMMS 1 MB/128 KB 257 MAPBGA (Pb free) 80 ~ Eﬁﬁg{c
MPC5643L Microcontr oller Data Sheet, Rev. 3
96 Preliminar y—Subject to Chang e Without Notice Freescale Semiconductor

Downloaded fronDatasheet.su

Because of an order from the United States International Trade Commission, BGA-packaged product lines and part numbers indicated here currently are not available

from Freescale for import or sale in the United States prior to September 2010: MPC5643L products in 257 MAPBGA packages



Document r evision his tory

Table 37. Orderable part number summa ry (continued)

Part number?! Flash/SRAM Package ?I\Fjlliez(; Other features
No FlexRay
PPC5643LFOMLQ8 1 MB/128 KB 144 LQFP (Pb free) 80
~40-125 °C
No FlexRay
PPC5643LFOMMMS 1 MB/128 KB 257 MAPBGA (Pb free) 80
—40-125 °C
PPC5643LFFOVLQ8 1 MB/128 KB 144 LQFP (Pb free) 80 FlexRay
~40-105 °C
PPC5643LFFOVMMS 1 MB/128 KB 257 MAPBGA (Pb free) 80 ~ Ef’igg{c
No FlexRay
PPC5643LFOVLQ8 1 MB/128 KB 144 LQFP (Pb free) 80
~40-105 °C
No FlexRay
PPC5643LFOVMMS 1 MB/128 KB 257 MAPBGA (Pb free) 80 40105 o

NOTES:

Al packaged devices are PPC, rather than MPC or SPC, until product qualifications are complete.
The unpackaged device prefix is PCC, rather than SCC, until product qualification is complete.
Not all configurations are available in the PPC parts.

6 Document re vision histor y

Table 38 sunmarizes revsions to tis document.

Table 38. Revision history

Revision Date

Description of Cha nges

1 2 Mar 2009

Initial release.

2 5 May 2009

Updated, Advance Information.
—Revised SINAD/SNR specifications.
— Updated pinout and pin multiplexing information.

3 5 Oct 2009

Updated, Advance Information, Public release.
— Throughout this document, added information for 257 MAPBGA package.
— Updated Table 1, MPC5643L device summary.
— Updated Section 1.3, Feature Details.
— Updated pin-out and pin multiplexing tables.
— In Section 3, Electrical characteristics, added symbols for signal characterization
methods.
— In Table 8, updated maximum ratings.
— In Table 10 and Table 11, removed moving-air thermal characteristics.
— Updated Section 3.8, Voltage regulator electrical characteristics.
— Updated Section 3.14, ADC electrical characteristics.
— Updated Section 3.15, Flash memory electrical characteristics.
— Updated Section 3.17.1, RESET pin characteristics.
— Removed External interrupt timing (IRQ pin) timing specifications.
— Updated Section 3.17.6, DSPI timing.
— Updated Section 5, Ordering information.

MPC5643L Microcontr oller Data Sheet, Rev. 3

Freescale Semiconductor

Downloaded fronDatasheet.su

Preliminar y—Subject to Chang e Without Notice

97

Because of an order from the United States International Trade Commission, BGA-packaged product lines and part numbers indicated here currently are not available

from Freescale for import or sale in the United States prior to September 2010: MPC5643L products in 257 MAPBGA packages



Document revision history

How to Reach Us:

Home Page:
www.freescale.com

Web Support:
http://www.freescale.com/support

USA/Euro pe or Location s Not Listed:
Freescale Semiconductor, Inc.
Technical Information Center, EL516
2100 East Elliot Road

Tempe, Arizona 85284
+1-800-521-6274 or +1-480-768-2130
www.freescale.com/support

Europ e, Midd le East, and Africa:
Freescale Halbleiter Deutschland GmbH
Technical Information Center
Schatzbogen 7

81829 Muenchen, Germany

+44 1296 380 456 (English)

+46 8 52200080 (English)

+49 89 92103 559 (German)

+33 1 69 35 48 48 (French)
www.freescale.com/support

Japan:

Freescale Semiconductor Japan Ltd.
Headquarters

ARCO Tower 15F

1-8-1, Shimo-Meguro, Meguro-ku,
Tokyo 153-0064

Japan

0120 191014 or +81 3 5437 9125
support.japan@freescale.com

Asia/Pacif ic:

Freescale Semiconductor China Ltd.
Exchange Building 23F

No. 118 Jianguo Road

Chaoyang District

Beijing 100022

China

+86 10 5879 8000
support.asia@freescale.com

For Literature Requests Only:

Freescale Semiconductor Literature Distribution Center

P.O. Box 5405

Denver, Colorado 80217
1-800-441-2447 or 303-675-2140
Fax: 303-675-2150

LDCForFreescaleSemiconductor@hibbertgroup.com

Document Number: MPC5643L

Information in this document is provided solely to enable system and software
implementers to use Freescale Semiconductor products. There are no express
or implied copyright licenses granted hereunder to design or fabricate any
integrated circuits or integrated circuits based on the information in this
document.

Freescale Semiconductor reserves the right to make changes without further
notice to any products herein. Freescale Semiconductor makes no warranty,
representation or guarantee regarding the suitability of its products for any
particular purpose, nor does Freescale Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically
disclaims any and all liability, including without limitation consequential or
incidental damages. “Typical” parameters that may be provided in Freescale
Semiconductor data sheets and/or specifications can and do vary in different
applications and actual performance may vary over time. All operating
parameters, including “Typicals”, must be validated for each customer
application by customer’s technical experts. Freescale Semiconductor does not
convey any license under its patent rights nor the rights of others. Freescale
Semiconductor products are not designed, intended, or authorized for use as
components in systems intended for surgical implant into the body, or other
applications intended to support or sustain life, or for any other application in
which the failure of the Freescale Semiconductor product could create a situation
where personal injury or death may occur. Should Buyer purchase or use
Freescale Semiconductor products for any such unintended or unauthorized
application, Buyer shall indemnify and hold Freescale Semiconductor and its
officers, employees, subsidiaries, affiliates, and distributors harmless against all
claims, costs, damages, and expenses, and reasonable attorney fees arising out
of, directly or indirectly, any claim of personal injury or death associated with
such unintended or unauthorized use, even if such claim alleges that Freescale
Semiconductor was negligent regarding the design or manufacture of the part.

Freescale™ and the Freescale logo are trademarks of Freescale
Semiconductor, Inc. All other product or service names are the property of their
respective owners.

© Freescale Semiconductor, Inc. 2009. All rights reserved.

Because of an order from the United States International Trade Commission, BGA-packaged product lines and part numbers indicated here currently are not available

from Freescale for import or sale in the United States prior to September 2010: MPC5643L products in 257 MAPBGA packages

Rev. 3
10/2009
freescale"
semiconductor
MPC5643L Microcontr oller Data Sheet, Rev. 3
98 Preliminar y—Subject to Chang e Without Notice Freescale Semiconductor

Downloaded fronDatasheet.su



