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Outline

e General nC Selection Guidelines
— Memory Requirements / Types
— Development Environment
— Interfacing / Bus Expansion

e PIC Microcontrollers

e Atmel Microcontrollers

e Freescale Microcontrollers

e Analog Devices DSPs

e ATOM Boards

e ARM Modules



General uC Selection Guidelines

e Memory requirements/types
— Beware of hidden liabilities
» Data acquisition (ADC) buffers
 Large file storage (mp3)
* Library routines (floating point emulation, printf)
— Nonvolatile memory
» Flash (code, static data)
— In-circuit programmable?
— programming “dongle” availability?
— programming connector requirements?

- EEPROM (storage of calibration or configuration
parameters, history data, control panel settings)

— granularity of erase/write?
— software driver availability?



General uC Selection Guidelines

— Volatile memory (SRAM)
* stack
* heap
 |/O buffers
° run-time variables

* (generally no executable code except for
“specialty functions” like erasing and
reprogramming a sector in Flash)

* note Initialization requirements when
system boots



General uC Selection Guidelines

e Interfacing/Bus Expansion
— Number of general purpose I/O pins
* programmable data direction?
» programmable pull device?
— Bus expansion capabllity
» multiplexed or simplex external bus?
* “glue logic” requirements?
e Number/types of integrated peripherals
(objective: want to “match™ project

requirements to uC capabillities)



General uC Selection Guidelines

e Development environment
— Useful to have an asynchronous serial port

dedicated to debugging
— Useful to have spare 1/O pins dedicated to
debugging (e.g., LED)

— In-circuit programmable Flash available for
and testing code revs (but
typically require a “programming dongle” so be
sure to include a header/connector on your PCB)
— BDM (background debug mode)

be sure to include a 6-pin BDM header on your
PCB Iif using a Freescale microcontroller

— Assembler/Compiler/Linker/Loader/ ?



General uC Selection Guidelines

e Carefully note package options available
— QFP, SOIC, and SSOP types generally preferable
— QFN type “doable” (but avoid if possible)
— watch out for “tabs” on bottom of chip

— DIP types OK (good for prototyping) but compromise
PCB density

— avoid PGA and BGA

e Price/availability
— get at least than you need of every IC
— now (sooner rather than later)
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Technolog\,f AVR combines the most code-efficient architecture for C and assembly programming with the ability to tune system
parameters throughout the entire life cycle of your key products. No other microcontrollers deliver more computing
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AWR Xplain Series
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Datasheets
32-bit AVR UC3
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o architecture and optimized for highly integrated applications. The 32-bit AVR UC3
Appllcauon Notes microcontrollers deliver high computational throughput, deterministic real-time
control, low power consumption, low system cost, high reliability and ease of use. —
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DSP arithmetic, single-cycle multiply and accumulate instructions, and single-cycle
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architecture make the UC3 core ideal for high throughput applications. UC3 devices
MCU Support Center are perfectly suited for portable and battery-powered applications due to their
outstanding low power properties. UC3 will be offering a new series of devices with
Third Party Support Floating Point Unit (FPU) which improves processing performance by allowing the
MCU to perform arithmetic calculations on decimal numbers in fewer clock cycles
Consultants with higher precision and wider dynamic range. Read more.
University Program 8/16-bit AVR XMEGA
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ques ples power features. With a Peripheral DMA controller, an innovative Peripheral Event
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TUP Products A‘.‘.‘ar.d fram change any code. This allows multi-project development teams to keep and
China's AET Magazine maintain only one code base and use and re-use this across multiple projects.
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yes yes yes yesiyes  no 256 indudedyes  yes 68K  ITAG/Nexus/AnIREyes, AST 3 s/6 10 yes 1 FSdevice + LS/FSOTG yes 1+4USART 2 4  yeslyes 4 (UART) 0 11 2 2x 12-bit  no 1
yes yes yes yesiyes  no 512 indudedyes  yes 68K  ITAG/Nexus/AnIREyes, AST 3 s/6 10 yes 1 FSdevice + LS/FSOTG yes 1+4USART 2 4  yeslyes 4 (UART) 0 11 2 2x 12-bit  no 1
yes yes yes yesiyes  no 64 incudedyes yes 20K ITAG/Nexus/AnIREyes, AST 3 s/6 10 yes 1 FSdevice + LS/FSOTG yes 1+4USART 2 4  yeslyes 4 (UART) 0 11 2 2x 12-bit  no 1
Yes yes no  yesiyes  yes 16  induded Yes yes 8K ITAG/Nexus/AvIREyes, AST 6 12/12 17/136 35 no no 0 no  1+4USART 2 4  no/no 4 (UART) O 8 ] 0 yes 1
Yes yes no  yesiyes  yes 32 incudedYes yes 16K ITAG/Nexus/AvIREyes, AST & 12/12 17/136 35 no no 0 no  1+4USART 2 4  no/no 4 (UART) O 8 ] 0 yes 1
Yes yes no  yesiyes  yes 64 incudedYes yes 16K ITAG/Nexus/AvIREyes, AST & 12/12 17/136 35 no no 0 no  1+4USART 2 4  no/no 4 (UART) O 3 ] 0 yes 1
Automotive AVR
Click on Dovm/Up arrovs to sort. Dovnload to Excel. H
Devices AVR Hardware Flash BootCode ISP Self Program EEPROM SRAM Debug RTC a-bit 16-bit Input Capture Max QTouch/QMatrix PWM Enhanced SPL TWI USART CAN LIN 10-bit A/D Single-Ended Analog
Core. Multiplier (Kbytes) (Bytes) Memory (Bytes) (Bytes) w/Osc. Timers  Timers Block/Channels Channels Channels PWHM Channels Comparator
=
AT90CAN128 Automotive 8-bit yes 128 included  yes yes 4K 4K ITAG yes z z 2/3 16/64 7 no 1 1 2 1 0 8

il |
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Battery Management AVR
Click on Dovm/Up arrovs te sort. Dovnload to Excel. )
Devices AVR Core Hardware Multiplier Flash (Kbytes) Boot Code (Bytes) ISP Self Program Memory EEPROM (Bytes) SRAM (Bytes) Debug RTC w/Osc. 8-bit Timers 16-bit Timers Input Capture Block/Channels Max QTouch/QMatrix Channels PWM Channels SPT TWI 12-bit A/D Single-Ended Channels Temp. Sensor Interrupts + Re
-
8-bit yes 40 included yes yes 512 2K ITAG yas 1 1 /0 /- 2 0 1 10+ cC yes 23
ATmegal BHVA  B-bit yes 16 included yes yes 256 512 DebugWire  no no 2 244 3/- 0 10 5+cc yes 21
ATmega8HVA  B-bit yes 8 included yes yes 256 512 DebugWire  no no 2 244 3/- 0 yes 0 5+cc yes 21
8-bit yes 16 included yes yes 512 1K DebugWire  no no 2 244 /- 0 11 7 +cCC yes 29
8-bit yes 32 included Yes Yes 1K 2K DebugWire  no no 2 244 /- 0 11 7+cCC yes 29
megaAVR
Click on Down/Up arovs to sort. Download to Excel. =)
Devices AVR  Hardware Flash  BootCode ISP Self Program EEPROM SRAM Debug RTC 8-bit 16-bit Input Capture  Max QTouch/QMatrix ~PWM  Enhanced use sp1 TWI USARTCAN LIN 10-bit A/D Single- Analog 10-bit D/A  Temp
Core Multiplier (Kbytes) (Bytes) Memory (Bytes) (Bytes) w/fOsc.  Timers Timers Block/Channels Channels Channels PWM Ended Channels Comparater Channels Sensc
-
ATmega8 8-bit Yes 8 included  Yes Yes 512 1K no Yes 2 1 1z 12/- 3 no 0 1 1 1 0 o ] 1 [ no
ATmega8 8-bit Yes 8 included  Yes Yes 512 512 no no 1 1 1z 16/- 3 no 0 1 0 1 0 o ] 0 [ no
ATmega8 8-bit Yes 8 included  Yes Yes 512 512 no Yes 2 1 1z 18/16 3 no 0 1 1 1 0 o ] 1 [ no
ATmegalé 8-bit Yes 16 included  Yes Yes 512 1K ITAG Yes 2 1 1z 18/32 4 no 0 1 1 1 0 o ] 1 [ no
ATmega32 8-bit Yes 32 included  Yes Yes 1K 2K ITAG Yes 2 1 1z 16/- 4 no 0 1 1 1 0 o ] 1 [ no
ATmegab4 8-bit Yes &4 included  Yes Yes 2K 4K ITAG Yes 2 2 1z 16/- 7 no 0 1 1 2 o0 o ] 1 [ no
ATmegal28  8-bit Yes 128 included  Yes Yes 4K 4K ITAG Yes 2 2 1z 16/- 7 no 0 1 1 2 o0 o ] 1 [ no
ATmegal 8-bit Yes 16 included  Yes Yes 512 1K ITAG Yes 2 2 1z 16/- s no 0 1 0 2 o0 o ] 1 [ no
ATmegads 8-bit Yes 4 no Yes no 256 512 DebugWire  Yes 2 1 1z 12/18 s no 0 1+1 USART master 1 1 0 o ] 1 [ yes
ATmega8s 8-bit Yes 8 included  Yes Yes 512 1K DebugWire  Yes 2 1 1z 12/32 s no 0 1+1 USART master 1 1 0 o ] 1 [ Yes
ATmegal68  8-bit Yes 16 included  Yes Yes 512 1K DebugWire  Yes 2 1 1z 18/84 s no 0 1+1 USART master 1 1 0 o ] 1 [ Yes
AT90CAN] 8-bit Yes 128 included  Yes Yes 4K 4K ITAG Yes 2 2 2/3 18/84 7 no 0 1 1 2 1 0 ] 1 [ no
8-bit Yes 32 included  Yes Yes 1K 2K ITAG Yes 2 1 1z 18/84 4 no 0 1+1 USI 1ust 1 0 o ] 1 [ no
8-bit Yes 32 included  Yes Yes 1K 2K ITAG Yes 2 1 1z 16/- 4 no 0 1+1 USI 1ust 1 0 o ] 1 [ no
8-bit Yes &4 included  Yes Yes 2K 4K ITAG Yes 2 1 1z -i- 4 no 0 1+1 USI 1ust 1 0 o ] 1 [ no
8-bit Yes &4 included  Yes Yes 2K 4K ITAG Yes 2 1 1z 18/64 4 no 0 1+1 USI 1ust 1 0 o ] 1 [ no |
8-bit Yes 32 included  Yes Yes 1K 2K ITAG Yes 2 1 1z 16/- 4 no 0 1+1 USI 1ust 1 0 o ] 1 [ no
8-bit Yes 32 included  Yes Yes 1K 2K ITAG Yes 2 1 1z 16/- 4 no 0 1+1 USI 1ust 1 0 o ] 1 [ no
8-bit Yes &4 included  Yes Yes 2K 4K ITAG Yes 2 1 1z 16/- 4 no 0 1+1 USI 1ust 1 0 o ] 1 [ no
8-bit Yes &4 included  Yes Yes 2K 4K ITAG Yes 2 1 1z 16/- 4 no 0 1+1 USI 1ust 1 0 o ] 1 [ no
ATmegaB40  8-bit Yes &4 included  Yes Yes 4K 8K ITAG Yes 2 4 4/5 16/- 15 no 0 1+4 USART master 1 4 0 0 16 1 [ no
ATmegal281  8-bit Yes 128 included  Yes Yes 4K 8K ITAG Yes 2 4 2/3 18/84 8 no 0 1+2 USART master 1 2 o0 o ] 1 [ no
8-bit Yes 256 included  Yes Yes 4K 8K ITAG Yes 2 4 2/3 -i- 8 no 0 1+2 USART master 1 2 o0 o ] 1 [ no
8-bit Yes 256 included  Yes Yes 4K 8K ITAG Yes 2 4 4/5 -i- 15 no 0 1+4 USART master 1 4 0 0 16 1 [ no
ATmegal280  8-bit Yes 128 included  Yes Yes 4K 8K ITAG Yes 2 4 4/5 18/84 15 no 0 1+4 USART master 1 4 0 0 16 1 [ no
ATmegaB44  8-bit Yes &4 included  Yes Yes 2K 4K ITAG Yes 2 1 1z 18/84 s no 0 1+2 USART master 1 2 o0 o ] 1 [ no
AT90CAN32  8-bit Yes 32 included  Yes Yes 1K 2K ITAG Yes 2 2 2/3 18/84 7 no 0 1 1 2 1 0 ] 1 [ no
AT90CANG4  8-bit Yes &4 included  Yes Yes 2K 4K ITAG Yes 2 2 2/3 18/84 7 no 0 1 1 2 1 0 ] 1 [ no
AT90USB1286  8-bit Yes 128 included  Yes Yes 4K 8K ITAG Yes 2 2 1z 18/84 E] no LS/FS device  1+1 USART master 1 1 0 o ] 1 [ no
AT90USB1287 8-bit Yes 128 included  Yes Yes 4K 8K ITAG Yes 2 2 1z 18/84 E] no LS/FS device + OTG 1+1 USART master 1 1 0 o ] 1 [ no
AT90USBG47  8-bit Yes &4 included  Yes Yes 2K 4K ITAG Yes 2 2 1z 18/84 E] no LS/FS device + OTG 1+1 USART master 1 1 0 o ] 1 [ no
AT90USBG46  B-bit Yes &4 included  Yes Yes 2K 4K ITAG Yes 2 2 1z 18/84 E] no LS/FS device  1+1 USART master 1 1 0 o ] 1 [ no
ATmegal64P  8-bit Yes 16 included  Yes Yes 512 1K ITAG Yes 2 1 1z 18/84 s no 0 1+2 USART master 1 2 o0 o ] 1 [ no
ATmega324P  8-bit Yes 32 included  Yes Yes 1K 2K ITAG Yes 2 1 1z 18/84 s no 0 1+2 USART master 1 2 o0 o ] 1 [ no
ATmegal 8-bit Yes 16 included  Yes Yes 512 1K ITAG Yes 2 1 1z 18/84 4 no 0 1+1 USI 1ust 1 0 o ] 1 [ no
ATmegal69P  8-bit Yes 16 included  Yes Yes 512 1K ITAG Yes 2 1 1z 16/- 4 no 0 1+1 USI 1ust 1 0 o ] 1 [ no
ATmegaB44P  8-bit Yes &4 included  Yes Yes 2K 4K ITAG Yes 2 1 1z 18/84 s no 0 1+2 USART master 1 2 o0 o ] 1 [ no
ATI0PWM1 8-bit Yes 8 included  Yes Yes 512 512 DebugWire  no 1 1+PSC /2 8/~ 7 Yes 0 1 0 o o o ] 2 [ no
8-bit Yes 32 included  Yes Yes 1K 2K ITAG Yes 2 1 1z 16/- 4 no 0 1+1 USI 1ust 1 0 o ] 1 [ no
8-bit Yes 32 included  Yes Yes 1K 2K ITAG Yes 2 1 1z 16/- 4 no 0 1+1 USI 1ust 1 0 o ] 1 [ no
8-bit Yes 32 included  Yes Yes 1K 2K ITAG Yes 2 1 1z 18/84 4 no 0 1+1 USI 1ust 1 0 o ] 1 [ no
8-bit Yes 32 included  Yes Yes 1K 2K ITAG Yes 2 1 1z 16/- 4 no 0 1+1 USI 1ust 1 0 o ] 1 [ no
8-bit no 8 included  Yes Yes 512 512 DebugWire  no 1 1 1z 12/8 4 no FS device 1+1 USART master 0 1 0 o ] 1 [ no
8-bit no 16 included  Yes Yes 512 512 DebugWire  no 1 1 4 no FS device 1+1 USART master 0 1 0 o ] 1 [ no 'y
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16-bit Microcontrollers

Freescale 512 and 512X MCUs provide high-performance 16-bit
control for automotive and industrial applications. The 512} MClUs
feature the innovative XGATE module, designed specifically to
handle interrupt events without CPU intervention. As a result, the
512X controller has the high-performance capabilities you would
normally expect of a 32-hit controller.

Products
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Featured Videos
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(Video - 1:44) TFT panel control, including video and
4& | graphicexamples, driven by 312X and the |atest
90nm MCUs.

~5 = = | » Concurrent Computing in XGATE: Part 1

(Video - 7:48) Methods for sharing resources and
completing tasks with X-Gate and CPU RISC
Processors utilized in 12X MCUs.

=== = » Concurrent Computing in XGATE: Part 2

(Video - 6:51) Combine methods to create additional
communication between the X-Gate and CPU
Processors.

Live Training
S12X Family
On-Demand Training
16-bit Learning Center

Events
Freescale Technology Forum
Virtual (online)

Featured Tools

A
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Microcontrollers

EVB9512XEFP100 - Evaluation
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Blackiin® 16/32-bit embedded processors offer software flexibility and scalability
for convergent applications: multi-fermat audio, video, voice and image
processing, multimode baseband and packet processing, control processing, and
real-time security

PROCESSORS IN APPLICATIONS

= Audio = Security & Surveillance
= Automotive = Test & Measurement

= Process Control

SELECTION TABLE

= Product Selection Table

b Follow Blackfin on Twitter m Join the Blackfin Linkedin Group

EXPLORE EVALUATE

Architectural Overview Application Motes/EE MNotes

Beginners Guide to D3P

Data Sheets

Benchmarks Development Tools Overview

Blackfin Core Basics Code Examples

Blackfin in the News Complementary Parts Guide

Customer Case Studies Evaluation Kits

Get Started with Blackfin

IC Anomalies

Lockbox Secure Technology Manuals

Operating Systems Technical Articles

Reference Designs Tools Anomalies

= Roadmap = Tools Selection Table

= Software = VisualDSP++ Full Version

= VisualDSP++ Software Free Test = VisualDSP++ Registration
Drive » VisualDSP++ Tools Upgrades

= Whitepapers

Why Choose Blackfin?
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NEWS

15 Jan 2011 Analog Devices is the Conference Sponsor of
DesignMED West
Feb 8-10, 2011, Anaheim, CA

14 Sep 2010 Analog Devices Expands Blackfin® Family with Ultra
Low Cost, 800 MMACs DSP

03 May 2010 Analog Devices Expands Development Facility

in Bangalore, India.
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= Board Design Database = EngineerZone Support Community
= BEDL Files = 3Zearch the Knowledge Base

= |BIS Models = Contact Technical Support
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Intel® Atom™ Processor N270%

533 MHz F5SB

Dual-Channel
LVDS Interface

Intel*
B2945 GSE

Single-Channel 400/533 MHz

'-.. DDRZ (50DIMM and/or memory down)

Graphics Memory
Controller Hub

[ Single-Channel SDVO

DMl x2

| 6 PCl Bus Masters " IDE Interface

' 2 Serial ATA Ports

" BUSB2.0Ports

Intel®
1/0 Controller
Hub 7-M

SPI BIOS Support

"4 PCl Express* Ports (4x1

L or 1x4 configurations) '10/100 LAN Controller

Intel* 8257 3€ Ghit
Ethernet Controller

CODEC

Intel® High -
Definition Audio

Intel* Active
Management Technology

Board Peripheral Features

=VCA port and DVI-D

=Two (2) SATA ports

=0One (1) parallel ATA port (44-pin mobile header)

= Eight (8) USB 2.0 ports (four back-panel. two front-panel,
one internal. cne PCle mini-card)

=One (1) PCle x1 port
=One (1) PCle mini-card connector for wireless adapter
= Realtek ALC268* High Definition Audio codec
= Front-panel headphone and mic-in support
= 10/100/1000 Realtek RTL8111* Ethernet Controller
=Legacy I/O:

-PS/2

- Serial

=12 VDC input

http://www.intel.com/products/processor/atom/index.htm
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ARM

Home Products Events

@ -
ARM Development Tools D) !ssEby!&

Support

ARM Development Tools
Product Overview
what's Mew in MDK-ARM
Product Selector
MDK- ARM
MDK-Basic

RL-ARM Real-Time Library

RealView Compilation Tools

MicraLib

Verification

Product Comparison

Supported Devices
Product Manuals
Knowledgebase Articles
Evaluation Software

MCB2370 Evaluation Board

The Keil MCB2370 Evaluation Board introduces you to the NXP LPC2378
microcontroller. It allows you to create and test working programs for this
advanced architecture.

Components Included

The MCB2370 Evaluation Board includes the following:

= MCB2300 Evaluation Board populated with an LPC2378,
» RealView MDK-ARM Evaluation Tools.
s MCB2300 Quick Start Guide.

Evaluation Boards
ARM7 Board Comparison

MCBZ100
MCBEZ2103
MCEZ1320
MCBZ140
MCEZZ00
Specificatiens
Knowledgebase Articles
User's Guide
Schematics
MCBZ460
MCEZ2470
MCBSTR?
MCBSTR? 30
MCBSTR? S0

ARMS Board Comparison

MCEZ300
MCB2929
MCBSTRS

Cortex-M Board Comparison

MCB1000
MCE17 00
MCBNUC 130
MCBSTM32
MCBSTM22C
MCBSTM3ZE

System Requirements

» PC with one available USB port,

= Windows 2000, XP and Vista,

» One CD-ROM drive,

w ULINK family USB-JTAG Adapter for high-performance Debug/Download (optional).

Evaluation Software

The MCB2370 Evaluation Board includes Realview MDK-ARM Evaluation Tools. These tools help you get
started writing programs and testing the microcontroller and its capabilities. Sample applications which
run on the MCB2370 are included.

http:// www. keil.com/mcb2300/mcb%2370.asp
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