AND - Logical And

        Usage:  AND     dest,src

        Performs a logical AND of the two operands replacing the destination with the result.

· reg,reg                  

· mem,reg  

· reg,mem                 

· reg,immed 

· accum,immed 

OR - Inclusive Logical OR

        Usage:  OR      dest,src

Logical inclusive OR of the two operands returning the result in the destination.  Any bit set in either operand will be set in the destination.

        Operands

· reg,reg

· mem,reg

· reg,mem

· accum,immed

· reg,immed

XOR - Exclusive OR

        Usage:  XOR     dest,src

        Performs a bitwise exclusive OR of the operands and returns

        the result in the destination.

        Operands

        reg,reg 

        mem,reg

        reg,mem

        reg,immed

        accum,immed

NOT - One's Compliment Negation (Logical NOT)

        Usage:  NOT     dest

        Inverts the bits of the "dest" operand forming the 1s complement.

        Operands

· reg     

· mem

CMP - Compare

        Usage:  CMP     dest,src

Subtracts source from destination and updates the flags but does not save result.  Flags can subsequently be checked for conditions.

· reg,reg                  

· mem,reg  

· reg,mem                 

· reg,immed 

· accum,immed 

	CMP results
	ZF
	CF

	Destination < Source
	0
	1

	Destination > Source
	0
	0

	Destination = Source
	1
	0


The following table assumed that the two operands being compared are signed.

	CMP results
	

	Destination < Source
	SF≠OF

	Destination > Source
	SF = OF

	Destination = Source
	ZF=1


Setting and Clearing Individual CPU Flags

Zero Flag

And al, 0; set the Zero flag

Or al, 1     ; clear Zero flag

Sign Flag

Or al, 80h ; set sign flag

And al, 7Fh ; clear sign flag

Carry Flag

STC - Sets the Carry Flag to 1.

CLC – Clears the Carry Flag.

CMC - Complement (inverts) the Carry Flag .
Overflow Flag
Mov al, 7Fh

Add al,1   ; al = 80h (-128), OF=1

Or ax,0    ; clear OF

Interrupt Flag

CLI - Disables the maskable hardware interrupts by clearing the Interrupt flag.  

STI - Sets the Interrupt Flag to 1, which enables recognition of all hardware interrupts. 

Data Transfer Instructions

MOV - Move Byte or Word

        Usage:  MOV     dest,src

        Copies byte or word from the source operand to the destination operand. 

        Operands 

· mem,accum

· accum,mem

· reg,immed 

· reg,reg  

· reg,mem 

· mem,reg

· reg16,segreg 

· segreg,mem16 

· segreg,reg16

· mem16,segreg 

XCHG - Exchange

        Usage:  XCHG    dest,src

        Exchanges contents of source and destination.

        Operands 

        reg,reg

        mem,reg

        reg,mem

        accum,reg

        reg,accum

Addition and subtraction

INC - Increment 

        Usage:  INC     dest

        Adds one to destination.

· Reg

· Mem

DEC - Decrement

        Usage:  DEC     dest

        Subtracts one from the destination.

· reg

· mem   

ADD - Arithmetic Addition

        Usage:  ADD     dest,src

        Adds "src" to "dest" and replacing the original contents of "dest".

        Both operands are binary.

· reg,reg                  

· mem,reg  

· reg,mem                 

· reg,immed 

· accum,immed 
SUB - Subtract

        Usage:  SUB     dest,src

        The source is subtracted from the destination and the result is stored in the destination.

· reg,reg                  

· mem,reg  

· reg,mem                 

· accum,immed 

· reg,immed 

· mem,immed   
NEG - Two's Complement Negation

        Usage:  NEG     dest

        Subtracts the destination from 0 and saves the 2s complement of "dest" back into "dest".

        Operands

        reg     

        mem
JMP and LOOP instructions

JMP - Unconditional Jump

        Usage:  JMP     target

Start:

…

…


Jmp Start

        Unconditionally transfers control to "label".  Jumps by default are within -32768 to 32767 bytes from the instruction following the jump.  NEAR and SHORT jumps cause the IP to be updated while FAR jumps cause CS and IP to be updated. 

A short jump is within -128 to +127 bytes from the current location. A near jump is within the same code segment, and a far jump is outside the current segment.

JMP ShortLabel

JMP NearLabel


JMP FarLabel


JMP RegWord


JMP mem16

JMP mem20

Conditional Jumps

	Jcc 
	Short 
	0111cccc 
	Jump on Some Condition Code 


	CCCC 
	Name 
	Means 
	In short 

	0000 
	O 
	overflow 
	o=1 

	0001 
	NO 
	Not overflow 
	o=0 

	0010 
	C/B/NAE 
	Carry, below, not above nor equal 
	c=1 

	0011 
	NC/AE/NB 
	Not carry, above or equal, not below 
	c=0 

	0100 
	E/Z 
	Equal, zero 
	z=1 

	0101 
	NE/NZ 
	Not equal, not zero 
	z=0 

	0110 
	BE/NA 
	Below or equal, not above 
	c=1 or z=1 

	0111 
	A/NBE 
	Above, not below nor equal 
	c=0 and z=0 

	1000 
	S 
	Sign (negative) 
	s=1 

	1001 
	NS 
	Not sign 
	s=0 

	1010 
	P/PE 
	Parity, parity even 
	p=1 

	1011 
	NP/PO 
	Not parity, parity odd 
	p=0 

	1100 
	L/NGE 
	Less, not greater nor equal 
	s<>o 

	1101 
	GE/NL 
	Greater or egual, not less 
	s=o 

	1110 
	LE/NG 
	Less or equal, not greater 
	z=1 or s<>o 

	1111 
	G/NLE 
	Greater, not less nor equal 
	z=0 and s=o 


LOOP - Decrement CX and Loop if CX Not Zero

        Usage:  LOOP    label

        Decrements CX by 1 and transfers control to "label" if CX is not Zero.  The "label" operand must be within -128 or 127 bytes of the instruction following the loop instruction

Call and Ret instructions

CALL - Procedure Call

        Usage:  CALL    destination

        Pushes Instruction Pointer (and Code Segment for far calls) onto

        stack and loads Instruction Pointer with the address of proc-name.

        Code continues with execution at CS:IP.


Call NearLabel


Call FarLabel


Call RegWord


Call mem16

Call mem20

RET - Return From Procedure

Pops a return address from the stack. RETN (return near) pops of the stack into IP. In Real-address mode, RETF (return far) pops the stack first into IP, and then into CS. An optional 8-bit immediate operand tells the CPU to add a value to SP after popping the return address. 

         Operands

        retn     

        retn immed

        retf

        retf immed

Multiplication and Division Instructions

MUL - Unsigned Multiply

        Usage:  MUL     src

        Unsigned multiply of the accumulator by the source.  If "src" is

        a byte value, then AL is used as the other multiplicand and the

        result is placed in AX.  If "src" is a word value, then AX is

        multiplied by "src" and DX:AX receives the result. 

        Operands 

· reg8

· reg16

· mem8

· mem16

	Multiplicand
	Multiplier
	Product

	AL
	r/m8
	AX

	AX
	r/m16
	DX:AX


DIV - Divide

        Usage:  DIV     src

        Unsigned binary division of accumulator by source.  If the source divisor is a byte value then AX is divided by "src" and the quotient is placed in AL and the remainder in AH.  If source operand is a word value, then DX:AX is divided by "src" and the quotient is stored in AX and the remainder in DX.

· reg

· mem   

	Dividend
	Divisor
	Quotient
	Remainder

	AX
	r/m8
	AL
	AH

	DX:AX
	r/m16
	AX
	DX


INT - Interrupt

        Usage:  INT     num

Initiates a software interrupt by pushing the flags, clearing the Trap and Interrupt Flags, pushing CS followed by IP and loading CS:IP with the value found in the interrupt vector table.  Execution then begins at the location addressed by the new CS:IP

IRET - Interrupt Return

        Usage:  IRET

Returns control to point of interruption by popping IP, CS and then the Flags from the stack and continues execution at this location.  CPU exception interrupts will return to the instruction that cause the exception because the CS:IP placed on the stack during the interrupt is the address of the offending instruction.

LAHF - Load Register AH From Flags

        Usage:  LAHF

        Copies bits 0-7 of the flags register into AH.  This includes flags

        AF, CF, PF, SF and ZF other bits are undefined.

        AH := SF ZF xx AF xx PF xx CF

NOP - No Operation 

        Usage:  NOP

        This is a do nothing instruction. It may be used inside a timing loop.

HLT - Halt CPU

        Usage:   HLT



Stops the CPU until hardware interrupt occurs (The Interrupt flag must be set) 

IN - Input Byte or Word from Port

        Usage:  IN      accum,port

        A byte or word is read from "port" and placed in AL or AX respectively.  If the port number is in the range of 0-255 it can be specified as an immediate, otherwise the port number must be specified in DX.  

        accum,immed8 

        accum,DX

OUT - Output Data to Port

        Usage:  OUT     port,accum

        Transfers byte in AL or word in AX to the specified hardware port address.  If the port number is in the range of 0-255 it can be specified as an immediate.  If greater than 255 then the  port number must be specified in DX.  

        Operands

        immed8,accum

        DX,accum

POP - Pop Word off Stack

        Usage:  POP     dest

Transfers word at the current stack top (SS:SP) to the destination then increments SP by two to point to the new stack top.  

        Operands 

        reg16    

        mem16


  seg


POPF - Pop Flags off Stack

        Usage:  POPF

        Pops word from stack into the Flags Register and then increments SP by 2.

PUSH - Push Word onto Stack

        Usage:  PUSH    src

Decrements SP by the size of the operand and transfers one word from source to the stack top (SS:SP).

        Operands 

        reg16

        mem16


  seg


PUSHF - Push Flags onto Stack

        Usage:  PUSHF

        Transfers the Flags Register onto the stack.  PUSHF saves a 16 bit

        value.

…..

…
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