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RCALL

Relative Program Addressing, RIMP and RCALL

Figure 13. Ralativa Program Mamary Addrassing
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Program execution cantinues =t addess PG + k + 1. Tha ralative address k is from -2048 to 2047,
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RCALL

RCALL - Relative Call to Subroutine

Description:

Ralative call ta an address within PC - 2K + 1 and PG + 2K (wands). Tha retum address (the instruction afler the RCALL) is
storad anto tha Stack. (Saa aksa CALL). Inthe assamblar, labels are usad instead of relativa operands. Far AVR microcan-
trallers with Fragram memary nat axcaeding 4K words (BK bytes) this instruction can address the entire mamary from
evary address lacation. Tha Stack Painter uses & post-decremant schama during RCALL.

Oparztion:
i PCe—PC+k+1 Davicas with 18 bits PC, 128K byls Program mamary maximum
(i) PC+~FC+k+1 Davioas with 22 bits PC, BM bytas Pragram mamary maximum.

Syntax: (Operands: Program Counter: Stack:
i) RCALLk KLk 2K PCePC+k+1 STACK+—FC+1
5P+ 5P - 2{2byks, 18 bits)

il RCALLK 2Kske2K PCePC+k+1  STACKeFG+1
5P SP -3 (3 byks, 22 bits)
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ICALL

Indirect Program Addressing, [JMP and ICALL

Figure 12. hdiract Pragram Memary Addressing
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Program exaecution continuas at address contained by the Z-register (ia., tha PC is loadad with tha cortants of tha Z-

Egister).

MC404 - 252009 a i

ICALL

ICALL -Indirect Call to Subroutine

Description:

Indirect call of a subrautina painted ta by the Z (16 bits) Fointer Registar in tha Ragistar Fila. Tha Z-pointar Ragister is 18
bits wide and allows call to a subrouting within tha lowast 84K words (128K bylas) sactian in the Pragram mamary space.
The Stack Pointer uses a past-dacrament schame during ICALL

This instructian is natavailabla in all devices. Rafar to tha davice spacific instruction sat summary.
Operation:

0} PC{15:0) « Z[15:0) Davicas with 18 bits PC, 128K bytes Program memary maximum.
i) PC{15:0) « Z[15:0) Davicas with 22 bits PC, BM bytas Frogram memary maximum.

FC21:16) &0
Syntax: Gpermnds: Program Counter:  Stack:
0 ICALL Nana See Oparatian STACK & FC + 1
SF « SF -2 (2 bylas, 16 bits)
i) ICALL Nana Ses Oparatian STACK & FC + 1
5P+ 5P - 3(3 bylas, 22 bits)
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CALL

Direct Program Addressing, JMP and CALL

Figure 11. Diract Program Mamary Addrassing
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CALL

CALL - Long Call to a Subroutine

Description:

Calls to a subroutina within tha antira Frogram memary. The retum address [t tha instructian after the CALL ) will be stored
it the Stack. (See also RCALL). Tha Stack Painter uses a postdacrament schama during CALL.

This instruction is nat available in all davicas. Rafer to tha davics spacific instruction sat summary.

Operstion:
il PC+k Davicas with 16 bits PC, 128K bytes Program memary maximum.
(i) PC+k Davicas with 22 bits PC, 8M byles Program memary maximum.
Syntax: Operands: Program Counter Stack:
1] CALLk 02 keBiK PC+k STACK & PC+2
SP — SP-2, (2 bytes, 18 bits)
(i) CALLk 02 kedM PC+k STACK & PC+2
5P« SP-3 (3 bytas, 22 bits)
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RET

RET - Return from Subroutine

Description:

Ratums from subrautine. The retum addrass is laded from the STACK. The Stack Painter usas a pra-incremant schame
during RET.

(Operation:
0] PC{15:0) + STACK Davioas with 16 bits PC, 128K byles Program memary maximum.
(i) PC{21:0) + STACKDevicas with 22 bits PC, 8M bytes Program mamary maximum,

Syntax: Operands: Program Counter: Stack:
i) RET Nana Sea Oparation SPe5 +2, (Zhytes 16 bits)
{i) RET Nana Sea Oparation SPe5 +3, [3hytes 22 hits)
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PUSH

PUSH - Push Register on Stack

Description:

This instruction staras the cantents of ragister Rr an the STACK. Tha Stack Pointer is post-dacrementad by 1 after the
PUEH.

‘This instructian is not available in all davicas. Refar o the devios spacific instruction set summary.

Cperation:
@ STACK«Rr
Symax: QOpermnds! Program Counter: Stack:
@) PUSHRr [HEE] PCFC+1 SPeEP-1
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POP

POP - Pop Register from Stack

Description:
‘This instruction laads registar Rd with a byta from tha STACK. The Stadk Painter is pre-incremantad by 1 bafare tha POP.
‘This instruction is not available in all davicas. Rafer ta the devica spacfic instructian sat summary.

Operstion:
i Rde STACK
Syntax: (Operands: Program C ountar: Stack:
fi POPRd Ogdsd PC+PC+1 8P+ 8P +1
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Pilha

Tha AVR Stack Paintar is i as twa B-bit ragisters in tha 140 spaca. Tha numbar af
bits actually used is implamentation depandent. Mate that the data space in some implementa-
fians of the AVR architacture is so small thatonly SPL is needed. In this case, the SPH Register
will nat ba prasant.
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Espago de I/0

IN - Load an /0 Location to Register

Description:
|nads data fram tha 0 Space (Parts, Timars, Canfiguration Registers atc. inta register Rd in tha Registar Fila.

Onaratian:
) Rd+l0[A)

Syntax: Operands: Program Counter:
M INRdA 0<d23f 02A<83 PC+PC+1

MC404 — 252009

Espago de I/0

OUT - Store Register to /0 Location

Description:

Stores data from register Rrin the Registar Fila to 110 Spaca (Parts, Timars, Canfiguratian Registars atc.).

Operatian:
i O+ Rr

Syntax: Operands: Frogram Counter:
) OUTARs 0gred 05488 PCePC+1
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Pilha

« Inicializagao do Apontador de Pilha

.def r=r16 ;usado na inicializagcdo dos apontadores
; da pilha e iinicio da RAM

Idi r,Jow(RAMEND) ; fim da RAM: definido em m88def.inc
out SPL,r ; inicializa Stack Pointer

Idi r,high(RAMEND)

out SPH,r
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Regras Basicas para Programagdo de
Subrotings

* NomeRotina:
+ Salvar contexto (em geral na pilha)

» Registradores utilizados na subrotina

+ Flags (se necessario) — Registrador SREG
+ Corpo da Subrotina

« Restaurar registradores salvos

* RET
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