Chapter 1

Types, Selection, and
Applications of
Microcontrollers



Lesson 3

Microcontrollers- Types and
Examples
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CPU Micro-  [POItS
Memory computer [Serjal Devices

Interrupt Handler unit Watchdog Timer
Timing Devices ADC

Application specific Devices PWM

Microcontroller Chip or VLSI Core
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Processor in Microcontroller

e 8-bit Microcontroller- 8051 Series,
Motorola 68HC11

e 16-bit Microcontroller- Extended
8051 XA, Intel 80x96, MC68HC12

e 32-bit Microcontroller- Cortex M3,
ARM7/ARM9/ARM 11 based
Microcontroller, PIC 32
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Microcontroller Form

e Microcontroller chip
e Microcontroller VLSI Core

e VHDL/Verilog File
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Microcontroller Instruction Set

. CISC Microcontroller - Complicated
Instruction Set and Multiple
addressing modes

. RISC Microcontroller-Reduced
Instruction Set, Fewer Addressing
modes, Single cycle execution and same
Instruction length
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Microcontroller Memory Architecture

- Princeton Memory Architecture—
Common address spaces for program
and data memory

- Harvard Memory Architecture—
Separate address spaces for program
and data memory
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Microcontroller Family

e 8051Series
« AVR

e Atmel
 PIC

e Hitachi

o Texas

« ARM
J\Y/[o] (o] (0] F-!
e Others
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8051 Family Microcontroller

e |ntel
 Philips
o Atmel

e Siemens
 Dallas
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ARM Microcontrollers

« ST Microelectronics
 Philips

o Atmel

e Samsung

* Texas
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64kB 64kB 4kBROM,
Data Program 128 B RAM Philips

RAM Memory Internal 8?51 MX
s051 8051
Classic Extended

8051 Series Family Members
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3 kB

512 B RAM fltz B RIAM 512 B RAM
Interna.l. n e};na Internal

80C51RA/RB 83C51RA/RB  8§7C51RA/RB

80C51 RA/RBE/RC Series
Special Features 8051 MCUs
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3 kB

No ROM, 8 kB ROM, EPROM,
256 B RAM 256 B RAM 256 B RAM
Internal 5 Internal Inﬁernal
80C552  83C552 87C552
5Ports  ADC In- 2 PWMs
Out- L . capture
compare . '

Spécial Features
Philips
80C552 Serles
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S0C528  83C528" $7C5IR

Special Features

Philips
80C528 Serles

2011 Microcui IC15-... 211U CU. Ray Nainial Fearsun cducation 14




30515-N 80CS35-N 87C515-N

16_bit - - .....v -
WDT T

Special Features
Siemens 80515/535-N Series
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No ROM, 4 kKB ROM, 4 kB Flash,
256 B RAM 756 B RAM 256 B RAM
Internal Internal Internal

Atmel 80C51 Atmel 83C51  ATS9C51-12PC

20 pin _ 40 Pin
special e e package
package ™  spocial Features

Atmel 8051

Series
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80C51 T 83051 89C51

Special Features
Dallas 8051 Series

...v
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8051 Series Family Members

4 kB ROM, Extended 16 Unified
256 B RAM MB Data

RAM 64 MB
Inter:nal : Program
Memory
8051 8051 Philips
Classic Extended 8051 MX

8051 scries
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External/ S MB ROM Unified 64 MB

...+ 8MB Program/Data
Int.(;,“rndal Constants Memory
uniiie ROM 5
8051 . 30351 Philips
Classic Extended 8051 MX

16-bit Stack
8051 Series Family Members Pointer,

768 B

8051 Series Internal
RAM
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Internal/External Unified 64 kB
Data RAM/ Program
memory/ EEPROM

L. 8-bit MCU
6SHC11 68HC12 68HC16

4 Ports 68HC11/12/16 Series

1 Analog Family Members
Inputs Port
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8-kB ROM, 256 B 12-kB ROM, 312 B

RAM, 512 B RAM, 512 B
EEPROM Internal EEPROM Internal
68HC11A8S 68HC1iE9

Special Features
MC66HCLLA8/E9
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16 kB 84 pins, 1 MB Extended
EPROM, 312 Addresses, 640 B EEPROM,
B RAM 768 B RAM,24kB EPROM,
Inte.ljnal PWM, Internal

68HC711L6 ~ 68HC711K4  68HC711E9

12 kB

~.Special Features EPROM, 512
-2 S B RAM, 512

Fourinput ~ MC68HC711 B EEPROM

Captures Serles
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4 kB EEROM + 128kB data 24 External

or EPROM memory Interrupts

Internal .
1KBRAM  4MB 16-bit Stack
ADC v.  Addresses Pointer
12 Ports v 30% short code
22-bit I S 6éc|a| Fpa[ures 3 v 8 Ch.-Timers
frogram 16-bit ‘-.-:":II.... 8MHz E-
Counter

68HC12A4 Clock
0.125 ps
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We learnt

* Microcontrollers Types - 8/16/32 bit
* RISC/CISC

* |C/Core

* Many Sources and Many variants

* 8051 Family Examples

e 68HC11/12Series Examples
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