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PIC 18 Architecture Data Path
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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
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PROGRAM Memory: Organization
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PIC18FX525
Memory Map PC<200- |
CALL, RCALL, RETUEN 21 pd
RETFIE,RETLW <

Stack Level 1

Prog. Memory Data Units

Stack Level 31

Instruction 16 bits Reset Vactor 0000h
Data 3 bits High Pr.iorlity Interrupt Vector |0008h
Low Priority Interrupt Vector |0018h
On-Chip
Prog. Memory addresses Program Memory
BFFFh
Each byte (8 bits) has its own address _ coooh g
—> 16-bit wide s
w
0000 0001 8-bit wide | 8-bit wide SG:
0002 0003 =
Read ‘0’ -
Special Memory Locations
0000h = RESET vector
0008h = HP Interrupt vector
0018h = LP Interrupt vector
1FFFFFh

200000h——
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PROGRAM Memory:

Organization

Con permiso de MICKUCHIP

Literal operations

15

21-bit OPCODE

K (literal)

address!

k = 8-bit immediate value

MOVLW

Syntax:
Operands:
Operation:
Status Affected:
Encoding:

Description:

Move Literal to W
MOVLW k
O=k=2585

k—W

Mone

0000 1110 kkklk kkkk

The eight-bit literal °k’ is loaded into W.
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PROGRAM Memory: Addressing Instructions

Instrucction Addressing: Program Counter

|
-8 g
421 1

! '
Address Latch | | |~ 2}- PCLATU | PCLATH ‘
Program Memory N ¢ ¢ N/
(up to 2 Mbytes) PCU| PCH | PCL
Program Counter

Data Latch 4}




Figura del “PIC18F2525/2620/4525/4620 Data Sheet”
Con permiso de MICROCHIP

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

LA FAnY L\L
V4 Related Instructions
A 21 ‘ Table Pointer |
< He s 48 TBLRD*
21 inc/dec logic TABLAT = (TBLPTR)
Vi NV
Address Latch - 21, |PCLATU [PCLATH] TBLRD*+
Program Memory N/ TABLAT = (TBLPTR)
PCU| PCH | PCL
(o2 Mbytes) | Progr|am CoLnter | TBLPTR = (TBLPTR)+1
Data Latch AN

TBLRD*-
TABLAT = (TBLPTR)

Table Pointert" Frogram Memory

Table Latch (8-bit) TBLPTR = (TBLPTR)-1

TBLPTRU TBELFTRH TELPTRL | |
— J TABLAT = (TBLPTR) TABLAT
(S — TBLRD+*

............. TBLPTR = (TBLPTR)+1
""" \ TABLAT = (TBLPTR)

Program Memory
(TELPTR)
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DATA Memory: Organization
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Access Bank

. Access RAM low

Access RAM high

(SFR's)

J Whena=0,

00h

TFh
80h

FFh

the BSR is ignored and the
Access Bank is used.
The first 128 bytes are General
Purpose RAM (from Bank 0).
The second 128 hytes are

Special

Function Registers
(from Bank 15).

B5R=3.0= Data Memory Map
n 000h
= 0000 00h[  Access RAM 07ER
Bank0 | — —_— — T ;
Size- . pepiey 080N \ Scratch Pad
- ) ~ 00h '
12 (4+8) bit Addresses: [ Z0001 ,  pank
e FFh
4096 positions - sole 0oh
—* Bank 2
FFh
Organization: = 0011 sz M oem
FFh IFFh
— 0100 400h
Banked: 16 banks (4) Bank 4 GPR seen
H _ 0ok 500n
each with 256 byteS (8) = 0101 Bank 5 GPR
FFh 5FFh
G00h
Bank Select (BSR<3:0>):
4 bits from Bank Select Register
select active bank SO0 L caks | unseed L /
=1110 o Y™ Read’'00n"
—* Bank 14 /
Notice
SFR area, last 32 positions in — /
_ 0oh - F00h  /
bank 15. =1111 Bank 15 | Unused ‘_Eann_/J
FFh
Whena=1,

the BSR is used to specify the
RAM location that the
instruction uses.
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BSR
Byte-oriented file reqgister operations
15 10 9 87 0 —»  DATA
OPCODE | d | a f (FILE #)

d = o for result destination to be WREG register
d = 1 for result destination to be file register (f)
a = 0 to force Access Bank

a = 1 for BSR to select bank

f = 8-bit file register address

MOVWF Move W to f
Syntax: MOVWE  f{a]
Operands: 0=f=255

aes [0,1]
Operation: (W) —f
Status Affected: None

Encoding: 0110 111a ffff ffff




Example of data movement

Set the value of a RAM register:

MOVLW valor
MOVWEF F



Q1 | Q2 | Q3 | @4 1 Q1 | Q2 | Q3 | Q4
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osc1 L/ /\ / /L /Y S/
Q1 y—\ I\ / \ |
Q2 L 7\ | / \ | [\ !1\ Lrj'ﬁernal
s ase
Q3 | S\ | T\ | /—\—‘J Clock
) AN, S, N
PC { PC X PC+2 |x PC+4 |
OSC2/CLKO lL / \ / \ /
(RC mode) | Execute INST (PC-2) | |
| Fetch INST (PC) Execute INST (PC)
| Fefch INST (PC+2) Execute INST (PC+2)
| Fetch INST (PC+4)
fosc =8MHz — Ty =125ns — T, =500 ns

fosc max =20 MHZ — T = 30 ns — T, =200 ns
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DATA Memory: Data Access

Con permiso de MICROCHIP

BSR=3.0=

-
Bank Select!) l

7 From Opcodet®!

A
Location Select!®) |

Data
Memory!!

Ram | O
Instruction —
Executad /
Opcode  |Effective address (gal)
i FFFh
12
BSR<3:0>| 412 7 FSRO
S 12 FSR1
Instruction I_f’:l_" FSR?2
Fetched A48
FSrR ©~
Direct Access - ~ Indirect Access
POSTDEC de = (FSRx)
. 00h 01h 0Eh 0Fh FSRX = (FSRX)-l
POSTINC de = (FSRx)
FSRx = (FSRx)+1
PREINC
PLUSW de = (FSRx) + (W)
Bank 0 Bank 1 Bank 14 Bank 15
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DATA Memory: SFR Area

Address Name Address Mame Address Mame Address Name
FDFh INDF23) FBFh | CCPR1H FoFh IPR1
Stack FDEh | POSTINCZ®! FBEh | CCPRIL FIER FIR1
FODh | POSTDEC2(3) FECh | CCP1CON FaDh PIE1
FOCh | PREINCZ®! FBCh | CCPR2H FaCh —
FOBh [ PLUSWZIR FBEBh | CCPRIZL FIBh —
PC FDAh FSR2ZH FBAh | CCP2CON FOAR —
FD2h FSR2L FBOh — Fagh —
FF8h | TBLPTRU FD2h STATUS FEBEh — Fash —
FF7h | TBLPFTRH FD7h TMROH FETh — Fa7h —
FFeh | TBLPTRL FD6h TMROL FBEh — Fash | TRISEE \
FF5h TABLAT FD5h TOCON FEBSh — Fosh | TRISD
FF4h PRODH FD4h — FB4h — Fidh | TRISC
FF3h PRODL FD3h | OSCCON FE3h TMR3H Fa3h | TRISE
FF2h INTCOM FD2h LVDCON FB2Zh TMRAL Fazh | TRISA
FFih | INTCOMZ FO1h | WDTCON FB1h T3CON Fa1h —
FFOR | INTCOMN3 FDOh RCON FEOh — Faoh —
FCFh TMR1H FAFh SPBRG F&Fh —
FCEh TMRIL FAEh RCREG FSEh —
FCDh TACON FADH TXREG Faph | LATE®
FCCh TMRZ FACh TXSTA Fach | LaTD@
FCBh PR2 FABh | RCSTA FSBh LATC IO Ports
FCAh T2CON FAAR — FBA&h LATB
FCoh SSPBUF FAGh EEADR Fagh LATA
FC8h SSPADD FASh | EEDATA Fash —
INDF 1+ FCTh SSPSTAT FATh | EECOMNZ Fa7h —
FEEh | POSTINC1E) FCBh | SSPCOMN1 FAEh | EECOMN1 Faigh —
FESh | POSTDEC1E) FC5h | SSPCOMN2 FASh — Fa5h —
FE4h | PREINC1®! FC4h ADRESH Fadh — Fa4h | PORTER@
FE3h | PLUSW1W) FC3h ADRESL FA3h — Fa3h | PORTDW
FE2h FSR1H FC2h ADCOND FAZh IPR2 Fa2h | PORTC
FE1h FSRIL FC1h ADCON1 Fa1h PIR2 Fath | PORTB
FCOh — FADh PIE2 FB0h | PORTA /
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Con permiso de MIICRUCHIP

DATA Memory: SFR Area (Processor Registers)

STATUS REGISTER
U-0 U-0 U-0 RIW-X RIW-X RIW-X RIW-X RIW-X
| — | = | — N oV z DC C
bit 7 bit 0

Unimplemented: Read as '0

N: Megative bit

This bit is used for signed arithmetic (2's complement). It indicates whether the result was
negative (ALU MSB = 1).

1 = Result was negative

0 = Result was positive

oV: Overflow bit

This bit is used for signed arithmetic (2's complement). It indicates an overflow of the
7-bit magnitude, which causes the sign bit {bit7) to change state.

1 = Overflow occurred for signed arithmedtic (in this arithmetic operation)

0 = Mo overflow occurred

Z: Zero bit

1 = The result of an arithmetic or logic operation is zero

0 = The result of an arithmetic or logic operation is not zero

DC: Digit carry/borrow bit

For RDDWF, ADDLW, SUBLW and SUEWF instructions

1 = A carry-out from the 4th low order bit of the result occurred

0 = Mo carry-out from the 4th low order bit of the result

MNote: For borrow, the polarity is reversed. A subtraction is executed by adding the two's
complement of the second operand. For rotate (RRF, RELF) instructions, this bit is
loaded with either the bit 4 or bit 3 of the source register.

C: Carry/borrow bit
For ADDWF, ADDLW, SUBLW and SUBWF instructions

1 = A carry-out from the Most Significant bit of the result occurred
0 = No carry-out from the Maost Significant bit of the result occurred

MNote: For borrow, the polarity is reversed. A subtraction is executed by adding the two's
complement of the second operand. For rotate (RRF, RELF) instructions, this bit is
loaded with either the high or low order bit of the source register.



Fa&h
Fo5h
Fo94h
Fo93h
Fo92h
F91h
F90h
FEFh
FEER
Fabh
Fach
FEBh
FEAR
Fadh
Fash
F87h
FaiGh
Fa5h
Fa4h
Fa3h
FazZh
Fa1h
Fa0h

TRISER

TRISDE

TRISC

TRISB

TRISA

PORTE!

PORTD?

FORTC

FORTE

PORTA
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MCLR/VPP/RE3 — ||
RAO/ANO =[]

RAT/ANT <[]
RA2/AN2/VREF-/CVREF < ||
RA3/AN3/VREF+ < ||
RA4/TOCKI/C10UT =— [
RA5/AN4/SS/HLVDIN/C20UT <[ |
\Vss — ™ [

OSC1/CLKI/RA7 <[
OSC2/CLKO/RAG <[
RCO/T10SO/T13CKI <[ |
rRc1/T10sliccp2!) =[]
RC2/CCP1 =[]
RC3/SCK/SCL = ||

- 28| | =—= RB7/KBI3/PGD
27| | = RB6//KBI2/PGC
26| | == RB5/KBI1/PGM
25| | =—= RB4/KBIO/AN11
24[ ] = RB3/AN9/CCP2("
23] | =—= RB2/INT2/ANS
22[] == RB1/INT1/AN10
21[ | = RBO/INTO/FLTO/AN12
20[ ] =— voD

19] ] =—Vss

18] ] == RC7/RX/DT

17| ] = RCB/TX/CK

13 16| | =—= RC5/SDO

14 15| | =—= RC4/SDI/SDA

0o ~No ;b wNn =

PIC18F2525

PIC18F2620
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- O

—
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1/0 pin{

Input
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RD LAT N
Data
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RD Port
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