Embedded Systems Design: A Unified
Hardware/Software Introduction

Chapter 4 Standard Single Purpose
Processors: Peripherals

Timers, counters, watchdog timers
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Introduction

= Single-porpose processors

— Performs specific computation task

— Custom single-purpoze processors
* Desiemed by us for 2 unigus tazk

— atandard single-purpose processors
= “Off-the-thelf” -- pre-desizned for 2 common fask
= 2k.a, peripheralz
= sgrial fransmission
= analog/digital conversions

— Low NEE cost

— Low umt cost
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Counters

* Counter: hke a fimer, but counts

Timar csermr
pulzes on a general input s1gnal =
rather than clock S _+ e Ly
- 2.Z., COunt cars pazsing over a sensor —yny K
- Can aoften confizure device as atther 2 T TL-::
timer or counter -
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Other timer structures

* Interval fimer B
- Indicates when desired time ok | THEw , Crt
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Watchdog timer

= Must reset timer every
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Example: Reaction Timer
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* Mleazure time between turning lizht on
and user pushing button
— 16-bit timer, clk peripd is 83.33 ns (12
MHz), counter increments avery & cycles B U N
{once per instraction cycle - microcantraller AT
specific) < o
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— Want program to count millizac., 50 INIHANTS | refee o, m——_ea——"
coumtar o 63333 — 1000/0.5 = 63335 a
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Ser1al Transmission Using UARTSs

UART: Universal Asynchronous
Recemwer Transmitter
— Takes parallel data and transmits
— Feceives serial data and
cormverts to parallzl
Eﬂ? extra bit for simple arror -: mr_-m-mu
Start bit (receiver contimuzlly 'L
monitors for it), stop bit -

Baud raie

- gulamgspusnd | L F ]
— Speed of comeminication
— Configured via confizuration
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Pulse width modulator

|
= (Zenerates pulzes with specific
highlow times
- Dty cycle: % time hizh = SO e e e e e
— Somrewave 5006 doly o
= Common uie: control avaraze
voltaze to electric device
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— DC motar speed, dinmmar
light= =]
= Another use: encode "SI N S

Ccommands, recaiver 1ses timer
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LCD controller
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Controlling a DC motor with a PWM
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Keypad controller
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