
Guillermo Carpintero

Marta Ruiz

Universidad Carlos III de Madrid

Microprocessor based digital Systems

The PIC 18F Architecture



Schamatic Block Diagram

“PIC microcontrollers: An introduction to Microelectronics”

M. Bates

Elsevier/Newnes 2004



PIC 18 Architecture Data Path

Input/Output

Memory

CPU

Figura del “PIC18F2525/2620/4525/4620 Data Sheet”

Con permiso de MICROCHIP



Harvard Architecture:

1. PROGRAM Memory, - - - - - - - - - - - > stores: INSTRUCTIONS & DATA

2. DATA Memory, - - - - - - - - - - - > stores: DATA

composed of two main areas:

2.1 RAM Area, with:

22 specific file registers (SFR )    – PIC 18F Control Registers

36 general purpose registers (GPR)   – Temporal storage

2.2 EEPROM Area, with 64 bytes for storage of non-volatile CONFIG data

MEMORY: General Characteristics
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PROGRAM Memory: Organization



Prog. Memory Data Units

16-bit wide

8-bit wide

PROGRAM Memory: Organization

Memory Map

8-bit wide
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Special Memory Locations

0000h = RESET vector
0008h = HP Interrupt vector
0018h = LP Interrupt vector

Instruction 16 bits

Data 8 bits

Prog. Memory addresses

Each byte (8 bits) has its own address

0000  0001
0002  0003
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PROGRAM Memory: Organization

21-bit
address!
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PROGRAM Memory: Addressing Instructions

Instrucction Addressing: Program Counter
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PROGRAM Memory: Addressing Data

Addressing Data (in PROGRAM memory): Pointing data in Memory (POINTERS)

TBLRD*

TABLAT = (TBLPTR)

TBLRD*+

TABLAT = (TBLPTR)

TBLPTR = (TBLPTR)+1

TBLRD*-

TABLAT = (TBLPTR)

TBLPTR = (TBLPTR)-1

TBLRD+*

TBLPTR = (TBLPTR)+1

TABLAT = (TBLPTR)
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TABLAT = (TBLPTR)

Related Instructions
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DATA Memory: Organization



Size:

12 (4+8) bit Addresses: 

4096 positions

Organization:

Banked: 16 banks (4)

each with 256 bytes (8).

Bank Select (BSR<3:0>):

4 bits from Bank Select Register

select active bank

Notice

SFR area, last 32 positions in      

bank 15.

Scratch Pad

SFR:  Control 
Registers

Figura del “PIC18F2525/2620/4525/4620 Data Sheet”

Con permiso de MICROCHIP

DATA Memory: Organization
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DATA Memory: Organization



Example of data movement

Set the value of a RAM register:

MOVLW valor

MOVWF F



fOSC = 8 MHz → TOSC = 125 ns → Tcyc = 500 ns

fOSC_MAX =20 MHz → TOSC =  50 ns → Tcyc = 200 ns

Pipeline: Parallel Processing
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Effective address (ea)

POSTDEC de = (FSRx)
FSRx = (FSRx)-1

POSTINC de = (FSRx)
FSRx = (FSRx)+1

PREINC

PLUSW de = (FSRx) + (W)

DATA Memory: Data Access

Direct Access Indirect Access

FSR0
FSR1
FSR2
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DATA Memory: SFR Area

Stack

PC

Indirect
Access
FSR0 IO Ports
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DATA Memory: SFR Area (Processor Registers)
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DATA Memory: SFR Area (I/O Ports)


