Chapter 2

Overview of Architecture and
Microcontroller-Resources
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Lesson 2

Program and Data Memory,
Ports, EEPROM and FLASH
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Program Memory Address Space
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Data Memory Address Space
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Memory Architecture
« Harvard Memory architecture -

Separate memory address spaces for
Data Memory and Program memory

 Princeton Memory architecture -
Common memory address space for
Data Memory and Program memory
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Common address spaces for program
and data memory

Internal Program/Data
Internal Memory (16 kB)
16-bit Internal Data Memory
bus * 512 B 80196KC

16 kB Common address spaces for program
and data memory
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Internal Memory Accessibility

-------------------------- Internal Program
_ Memory (1 kB)
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MCU Expanded Mode used for interfacing

 External Data Memory
and External Program memory
Interfaced using Ports
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External Memory Princeton
Architecture Example- 80196KC

A8-Al1S

ADO-
AD1S External Program/Data
— Memory (~ 48kB)

RD

WR —
48 kB Common address spaces for program
and data memory
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External Memory Harvard
Architecture - 8048

External Program
Memory (64kB)
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Ports
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Ports in Data Memory space

Port Port Write

\ \
\ Byte Byte 4

There may or may not be
separate addresses for each port
bit in an MCU

Read
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Port bits can be either input port
only, output port only, or a bi-
direction port in Data Memory space

Port Port :
Read Write
«_ Byte or Byteor ~
bit bit
Read Write
™ Port bit v
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Port bits with Data Direction bits
In a register -An example

Address Address Master Slave
—x’009H — x’008H | wMCU MCU
PDS 10
PD4 10

PD3 10 .
PD?2 10 Opthll 4

PD1 10 TxD \m T
PDO (0 RxD —

IxD

Receivin

SCI
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Port use In handshake mode

en «—i—Strobe
ea
a Port ~ Ack
_ — Buffer-full
erte/ _ -
: TACK
Interrupt | .
signal P External peripheral
signals
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Port in Data Memory space - Options
for port, address and data bus

P0.7 A7 D7
P0.6 A6 D6
P0.5 G D5
P0.4 Ad D4
P0.3 A3 D3
P0.2 A2 D2
P0.1 Al D1
P0.0 A0 DO

Option 1 Option 2 Option 3
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Port in Data Memory space -
Exemplary Options for port bits

Options
gz GT0 — p32
' GT1 —
P15 P3.3
P3.4 T0O —» P34
P3.3 T1T =—> P3.5
P3.2
P3.1 P3.1 TxD
P3.0 P3.00 RxD W
Option 1 Option 2

Option 3

Port Bits
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EEPROM
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1. EEPROM like ROM is Non-volatile -
means no change In bytes on power
switch off

2. Erasing means writing 1s at an
address(es)

3. Programming means writing bytes (1s
and 0s) at the addresses for non-volatile
uses

4. Programming Is by writing one byte In
one write cycle at an erased address
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EEPROM- Electrically Erasable and
Programmable Memory

Identical to  Modifiable
RAI\/I Constants,

routines, non

- - volatile
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Results
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FLASH
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1. Flash like EEPROM is Non-volatile -
means no change In bytes on power
switch off

2. Erasing means writing 1s at a sector
addresses

3. Programming means writing bytes (1s
and 0s) at the addresses for non-volatile
uses

4. Programming Is by writing one byte In
one write cycle at an erased address
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Flash- An Electrically Erasable and
Programmable Memory

- Identical to  Modifiable

RAM Constants,

E « routines, non

E - volatile

: ‘sectors Intermediate
Stored
Results
Flash Uses  »”
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Summary
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We learnt

» Data Memory Space- Stacks,Ports
and temporary data,queues, lookup
tables, strings, control bits, status
flags

* Program Memory -
Programs,constants, stored
tables,constant strings
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We learnt

 Memory
- ROM

« EEPROM
* Flash

- RAM
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We learnt

* Internal Data Memory and Internal
Program Memory - Princeton
Architecture (Common address space)

 External Data Memory and Internal
Program Memory - Princeton
Architecture (Common address space)

2011 Microcontrollers-... 2nd Ed. Raj Kamal Pearson Education 29



We learnt

e Internal Data Memory - Harvard
Architecture

e Internal Program Memory - Harvard
Architecture

« External Program Memory - Harvard
Architecture

» External Data Memory - Harvard
Architecture
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