Enhanced /Future Uses of
Microcontrollers



Microcontroller Interfaces

Parallel Bits

UART (Serial Port) RS232, RS-485

SPI ( Synchronous Port Interface) ‘SPY’
12C (Two wire Interface) or TWI

CAN (Controller Area Network -Automotive)

USB (Universal Serial B?‘% Emerging with

Ethernet newer higher
end devices



USB



Universal Serial Bus (USB)


















UART Serial

Universal Asynchronous Recelver
Transmitter












Ethernet



Ethernet












PIC Ethernet Enabled Hotel Room
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SPI Example



What Is (Synchronous Port Interface) SPI?

Economical interconnection between microcompudasother chips
Industry Standard



SPI Master-Slave Connection



SPI Specification



SPI EEPROM



SPI Interfaces



Typical Instruction Format



12C



12C



|2C Master-Slave Communication



12C



12C Specification



12C EEPROM with Connections



12C Write operation



CAN

Control Automotive Network



Automotive Industry

40-45 Microcontrollers
within a 2002-2004 car

DO




CAN Overview



CAN Overview



CAN Message Format



Microcontroller trends

. , Watch Do :
Chip Year Data Bus ROM RAM 110 Timers | Interrupts DSP ock R ate | Osc Control Timer g Power Monitor
8051 Intel | 1980 8 4KB pg | ¥ b'tps(*) rtse”a' 2 5 no 12 MHZ no no min
16F877 A/D,. 33 hits, | .
Microchi 1998 8 8KB 368 Serial Port, 3 14 no 20 MHZ min yes min
P PWM, SPI, 12
A/D, 33 bits,
DSPIC Serial Port
2003 16 144KB FLASH | 32KB ’ 4 118 30MHZ
Microchip S PWM, SPI, yes yes yes yes
[2C,CAN
A/D, 33 bits,
ARM Serial Port,
(T1,Philips, | 2005 32 128KB 32KB PWM, SPI, 3to5 yes  [40-180 MHZ yes yes yes
Actmel [2C,CAN,

USB,ETHERNET




World’s Smallest Microcontroller



8051 BLOCK

PCON GPIO (32) UART (1) CPU (8 bit)

ROM (4K) | | RAM (128) Timers (3)

12 MHZ operation 5V operation



16F917 BLOCK

PCON POR USART (1) | | 10 bit A/D
BOR PWRT/OST Timers (3) GPIO (32)
WDT ICSP SPI CCP (2)
ICD CPU 14bit

DATA

FLASH (8K) | | RAM (368) EEPROM

(256)

DC-20MHZ 14 bit instruction 8 bit data
14 sources of interrupt 3.3-5V operation




16F917 PIC Microcontroller



DSPIC



DSPIC BLOCK

PCON POR USART (2) 12 AID C?ESEC
Quad ENC

BOR PWRT/OST Timers (9) GPIO (85) Interface
wWDT ICSP SPI (2) CCP (8)

ICD CPU 24 bit DSP CAN (2)

FLASH CoRO

EEPROM 12C(2)
(256K) RAM (33K) (4K)

DC to 33 MHZ up to 118 interrupt sources, 5 exaérn

24 bit instruction 16 bit data 2.5Vto 5V




PIC Complete Line



32 Bit Microcontroller



PIC32



ARM BLOCK

PCON POR USART (3) 12 AD C%DSEC
BOR PWRT/OST Timers (8) GPIO (62) UsB
WDT JTAG SPI (2) CCP (4) ETHERNET
ICD CPU 32bit DSP CAN PDC
Gy | RAMER | iR | RO | 1eteo

180 MHZ 3.3 volt I/O (5 volt tolerant)
Core runs at 1.8 Volts, 8 level interrupt priontyth 32 sources




ARM




ARM Microcontroller




ARM Medical Applications
Portable Heart Monitor

Automatic Data Acquisition

and Transfer
Data Buffer

Peripheral

Sensor
Interface

Large on-chip

=

Low AT918AM78128

Battery
Detect

3.3V 1.8V
Voltage V%Itage Single Crystal
Reg. €g. OSC +PLL
Low cost | |:| |
4MHz Crystal

2Gbit
NAND
Flash




Rise of Multimedia Processing
with Information/Internet
Appliances



Emerging Markets

 Emerging market for high speed multimedia
products strongly favor growth in use of
embedded processors

— Low power

— Good Signal processing performance
— Internet connectivity

— Low cost



Agents of Change

 Emerging Markets

— Traditional embedded markets imbued with richeli@and Video types
and greater connectivity needs where fixed funcpiarts do not allow
format or protocol flexibility

» GSM CODEC standards
 MPEG-2,MPEG-3, H.264
e [nternet, USB

« Microprocessor Innovation

— Improvements in cost performance are overshadothimgse of fixed
function approaches.

— Companies are rethinking approaches with an agigeesove to
programmable processors where changes, updateasale handled

* New micro-architecture advances embedded proagssin

— Combine the best capabilities of microcontrolieicroprocessors, and
DSP in power efficient, easy to use single easystoplatform



Key Elements

Signal processing
— DSP Feature

Connectivity

— microcontroller feature ETHERNET, USB, flexibledyd4/O
Low Power

— Dynamic Power Management (microcontroller fegture

Cost-

— Improved die size. Ability to more tightly intedead previous separate
technologies and features onto a single chip

Performance

— smaller dimensions —improved speed-greater nuofddiPS and
MMAC



Next generation Mobile Phones
and PDAs



Next generation Applications Media
Players



Next generation Gaming



GPS and Cameras



Emerging Wireless Sensor
Market



Wide Area Microcontroller
Wireless Sensor Networks



Basic Radio Characteristics



ZIGBEE Example Platform



Basic Zigbee Network
Characteristics



Zigbee Wireless 802.15



Zigbee mesh networking



ZIGBEE ASSET Management



ZIGBEE Energy Management



ZIGBEE Lighting Control



ZIGBEE Home Control



