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Uvod

Motorola — Freescale Semiconductor

Freescale Semiconductor:
8, 16, 32 bit MCU & MPU
Digitalne Signaloveé Procesory
analdégové, mixed-signal a power-management Cipy
Platformy pre mobilné telefony
Senzory (akceleracia, tlak, dym... )
Radiofrekvencéné Cipy a polovodice (433, 868, 915MHz, ZigBee, DVB)
Pamate (beznapatové RAM)
Vyvojové nastroje
ColdFire:
32 bit MCU / MPU
10 — 600 MIPS
$5 — $40
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Agenda

Aplikacie Freescale polovodicov a ColdFire
MCU / MPU v praxi

Verzie a architektura ColdFire
Vyvojove nastroje

Ukazky praktickej realizacie vybranych
elektronickych zariadeni s ColdFire

Demonstracia realizacie jednoduchych
projektov s ColdFire
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Automaticka adaptacia automobilu
nerovnostiam terénu.

Meranie zrychlenia, rychlosti, uhla
otocenia...

Informacie su spracovavané MCU
/ MPU a prostrednictvom zbernice
FlexRay™ distribuované k akénym
Clenom ako timenie a riadenie.

FlexRay™ zbernica je zamerana
na pouzitie v automobilovom
priemysle a bola vyvinuta firmami:
Motorola (Freescale), Philips,
BMW a DaimlerChrysler.
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CRESTRON — riadiace systémy pre
automatizaciu budov

Riadiaci systétm CRESTRON je
zalozeny na rozhrani ETHERNET

CRESTRON vyuziva aj ColdFire
procesory (podla www.freescale.com)

Na baze riadiaceho systému
CRESTRON bol realizovany prvy
inteligentny dom na Slovensku
Svajc¢iarskou spolo&nostou BASYS

BASYS sa zaobera distribuciou
SpiCkovej spotrebnej elektroniky (Loewe,
Bose, Pioneer...)

PIONEER tiez vyuZziva Cipy Freescale
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A4

Dalsi vyrobcovia

I T
Whirlpool, Electrolux G

Uzivatelské rozhranie a sofistikované riadenie pre
efektivne vyuzitie vody a energie,

8bit MCU MC908AX.

Dolby Laboratories  DODoLEY
Symphony™ DSP & Digital Amplifier .
i i AGNE'r
Magneti Marelli MareL)
Elektronickeé systémy pre automobilovy priemysel
(Maserati, F1, Francuzke automobilky...)
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Verzie a architektury jadier
ColdFire®
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ColdFire V-CORES

V r.1994 bolo jadro ColdFire
(V2) pridaneé k legendarnemu
,08K"portfoliu 32bit MPU vyrabanych
Motorolou (20rocna historia)

Variabilna diZka instrukéného slova:
16/32/48 bitov (lepsie vyuzitie programovej
pamate)

Verzie jadier: V1, V2, V3, V4, V5

Vykon az do 600MIPS
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Freescale Controller Continuum

$1 V4 Core

_____________

Pin-Compatible
MCUs

Same Peripherals -
Same Tools ' ColdFire®

. V1 Core
N1

€) sS08 ===hColdFire® V1 Migration
@) CFV1 m==)co|dFire® V2 Migration

€) ColdFire® Family Compatibility

PERFORMANCE
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68K/ColdFire Products Roadmap

V2 MCU
MCF5207/0 1M Flash
10/100*

MCF523x V2 MCU
10/100%, eTPU 1M Flash

V2 MCU
MCF528x 10/100

0-512K Flash
10/100, CA

C|
VICF5214/1€ MCF521x0

286/512K Flash MCF5211-3
28-256K Flas MCF5221x

MCUs

Ml L Fccution - Specification Frozen, High Confidence Schedule
Planning - Specification Subject fo Change, Tentative Schedule
Proposal - Project Subject to Change, Open fo Market Feedback Updated: 26 Apr 06

Freescaled and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All ofher product

freescale" Freeseled and e Freetaleogo are adamars ofFrecseae Semcomucr. . AL oher i



Prehlad vykonov a cien pre CF V1 - V5

V1
V2
V3
V4
V5

21.11.2007

Clock
50 Mhz

166 Mhz
240 Mhz
266 Mhz
366 Mhz

MIPS
47

159
211
410
670

TUKE FEI KEMT 2007

Unit Price

6 ~25 USD
15 ~ 25 USD
25 ~40 USD
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Blokova schéma ColdFire V1

Flash
Controller

BDM
I

" ColdFire®

V1

B Memory Configurations
.| Core Complex

| Peripheral Modules (S08)
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Procesorove jadro ColdFire V1

InStrukéna sada
ZjednodusSena verzia jadra ColdFire V2
Volitelné inStrukcie MAC/EMAC (pre dsp) a DIV (delenie)
VylepsSené zaobchadzanie s 8 bit a 16 bit operandami
Kompatibilita s inStrukciami verzii CF V2 — V4

Vplyv architektury verzie V2:
Dvojurovinoveé zretazenie vyberu instrukcie
Dvojurovioveé zretazenie vykonania inStrukcie
Uzko spaté 32 bitové lokalne paméte
8 bitova zbernica pre S08 periférie
Rovnaky programovaci model ako pri V2 — V4 jadrach
PInohodnotne podporuje ColdFire kompilator

Interfejs pre ladenie:
Kompatibilny s jedno-pinovym BDM S08 interfejsom
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Kompatibilita jadier S08 & ColdFire V1
v produktovej rade Flexis

8 bit ? 32 bit
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ColdFire V2 MCF52235

Blokova schéma
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Procesorove jadro ColdFire V2

Instruction Fetch
Pipeline

Operand
Ediucation
Pipeline

Debug (BDM,
Dec/ Addr RTT, RTD)
Select Gen/
Fetch Execute

Bus
Translator

Instr
Fetch

Instr/data Bus Interface Unit

Cache
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RISC s premennou diZzkou inét. slova

Dve nezavislé zretazenia:
Dvojurovinove zretazenie vyberu
inStrukcie (IFP)
Dvojuroviove zretazenie vykonania
inStrukcie (OEP)
Oba zretazenia su oddelené pomocou
FIFO inStrukénej medzipamate (Instr
Buffer)
16 uzivatel'skych 32 bitovych registrov
pre vSeob. pouzitie
4GB volne adresovatefného priestoru
Zvysenie rychlosti vykonu programu pri
zmene toku programu vdaka
vylepSenému mechanizmu akceleracie
pri vetveni programu

Enhanced multiply-accumulate EMAC
Podpora ladenia cez BDM, JTAG
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HW akceleratory procesoru MCF52235

Enhanced Multiply-Accumulate Unit (EMAC)

21.11.2007

Nasobenie celych Cisel s a bez znamienka (signed & unsigned)
Podporuje aj zlomkovy format
Nasobenie 32 x 32 bitov

48 bitovy vystupny register pre uchovanie 40 bitového sucinu s 8
bitovym rozSirenim pre zvysSenie dynamického rozsahu pri DSP
algoritmoch

| OperandY | | Operand X |

[ Shift0,1,-1 |

Y

| Accumulator(s)
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HW akceleratory procesoru MCF52235

Cryptographic Acceleration Unit
Blokové Sifry DES, 3DES, AES
HeSovacie funkcie MD5, SHA-1

Random Number Generator Accelerator (RNGA)

21.11.2007 TUKE FEI KEMT 2007
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Clock Module procesoru MCF52235

Popis zakladnych funkcii

Generovanie taktu pre CPU a periférie
Obvody pre pripojenie krystalu
Moznost pripojenia externého zdroju taktovacej frekvencie

Podporuje krystaly do 25MHz a taktovaciu frekvenciu jadra do
60MHz

Nasobenie frekvencie realizované pomocou PLL (v rozsahu 4x —
18x)

Delicka frekvencie Reduced frequency divider (RFD)

Distribucia hodin v r6znych rezimoch spanku:

21.11.2007

Run — hodiny pre jadro aj pre periférie

Wait — hodiny iba pre periférie

Doze — hodiny iba pre periférie

Stop — hodiny su vypnuté aj pre jadro aj pre periférie
Halted — zastavenie jadra
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Periferie procesoru MCF52235

GPIO — General Purpose I/0O Module

EPORT — Edge Port Module

FEC — Fast Ethernet Controller

EPHY — Ethernet Physical Transceiver

PIT — Programable Interrupt Timer Modules
GTP — General Purpose Timer Module

DTIM — DMA Timers

QSPI — Queued Serial Peripherial Interface
UART — Universal Asynchronous Receiver / Transmitters
I2C — 12C interface

ADC — Analog-to-Digital Converter

PWM — Pulse-Width Modulation Module
FlexCAN — Controller Area Network

DMA — Direct Memory Access controller module
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Procesorove jadro ColdFire V3

Oproti verzii V2 pridava:
Predikciu vetvenia (Branch prediction)
Moznost pracovat na vysSich frekvenciach
300% vykonu V2
Vysoky stupen DPS funkcionality vdaka eMAC
Takisto dostupny akcelerator pre kryptografiu
Vysoky matematicky vykon pre DSP

Nasadenie V3 v praxi:
High — End ovladacie panely
Set-top boxy
Routre
Digital Video rekordéry
TlacCiarne

21.11.2007 TUKE FEI KEMT 2007
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Blokova schéma MCF532x

GPIO JTAG

Optional 32 KB SRAM
Additional Modules

DDR/SDR
SDRAM
Controller and
Chip Selects

System
Bus
Controller
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Procesorove jadro ColdFire V4

Vlastnosti:

Harwardska organizacia pamate
CiastoCne superskalarny

Floating Point Unit (FPU) — koprocesor pre vypocty s plavajucou desatinnou

Ciarkou

Memory Management Unit (MMU)

Vysoky stupefi DPS funkcionality vdaka eMAC
Dostupny akcelerator pre kryptografiu

Vysoky matematicky vykon pre DSP

1,4 MIPS / 1 MHz

Nasadenie V4 v praxi:

21.11.2007

Priemyslena automatizacia
Set-top boxy

Digital Video rekordéry
Internet TV

Home media Gateway

TUKE FEI KEMT 2007
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Blokova schéma MCF547x

e BDM PLL GPIO JTAG
10/100 Ethernet
m “
CAN 2.0B Modules
(MCF548x)
. 10/100 4x
Accelsrated

Encryption

Optional Modules
32 KB SRAM 32 KB I-Cache 32 KB D-Cache

V4e
ColdFire® Core PCI System DDR/SDR

Bus SDRAM
Controller Controller

MMU, FPU Controller

and eMAC
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COdeWarrlor

Development Studio

Vyvojove nastroje pre ColdFire

21.11.2007 TUKE FEI KEMT 2007
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CodeWarrior

CodeWarrior for Microcontrollers V6.0:

8 bit: RS08, S08, HC08, HCSO08,
16 bit;: S12, HC16,
32 bit: ColdFire V1.

CodeWarrior for ColdFire V6.4:

ColdFire V2, V3, V4e,
V decembri 2007 bude k dispozicii verzia 7.

Crty prostredia budu ukazané pri
prakticke] demonstracii

21.11.2007 TUKE FEI KEMT 2007
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Ukazky praktickej realizacie
vybranych elektronickych
zariadeni s ColdFire
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MCF5249 — Audio Media Player

T Drivers
—_— DC/DC DRAM Flash
|
RF Amp DRAM ColdFire® V2 Core with
| | > eMAC
CD DSP CD-ROM > MP3/WMA Decode
Servo BlockDecods ™ ° Electrorjic Shock
rotection
DAC g > File Management
| 12-bit
Headphone ADC MCF5249VF140
mp
| | |
LCD Keypad Full Software Solution
> File Management
Crystal > MP3/WMA/AAC
Decode
Headphone z
Output 11.289 MHz > ESP

21.11.2007
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> System Control
> User Interface
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MCF532x — Point-of-Sale (POS) Terminal

21.11.2007

Secure
Boot
Controller

External \

Memory

LCD
Panel

LCD Controller

—  PHY Ethernet »To Network

MCF5329
Audio

Serial Interface

111 ]aro L
USB Interface

Data Input

Mechanism

(Bar-Code Scanner or

Keypad Magnetic Card Reader)

TUKE FEI KEMT 2007
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MCF547x - Home Entertainment Gateway

21.11.2007

DDR

Flash
SDRAM
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Slica Crypta| R £ — )
| “r"“G'S” s oL AL Bus x Controller —= OVD-Writer
g Timersx4 SRAM Read/Write
=1 Slave |DMA | DMA
== Bus Read Writa -
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21.11.2007

Demonstracia realizacie
jednoduchych projektov s
ColdFire V2

TUKE FEI KEMT 2007
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DOSKA M52233DEMO

Backgroung Debug Module
RS232

Ethernet

2x tlacidlo

Reset tlacidlo

Akcelometer

4x LED

Odporovy trimer
RozSirovaci konektor
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Kde ziskat dalsie informacie?

www.freescale.com
www.kemt.fel.tuke.sk

21.11.2007 TUKE FEI KEMT 2007
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Dakujem za pozornost

Otazky?

TUKE FEI KEMT 2007
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