Shift and Rotate Instructions

There are four basic kinds of shift and rotate instructions: 

1.)
Logical Shifts

These shift 0 bits into the incoming bit positions and write the out-going bit into the carry flag bit, overwriting the previous data stored in the carry flag bit.


C
Register


Logical Shift Right

Logical Shift Left

2.)
Arithmetic Shifts

Arithmetic shifts multiply (left shift) or divide (right shift) the contents of the register by 2, assuming that the twos complement number system is used.  If this operation results in overflow, the associated flag bit (V) is set.  The carry flag bit is used to store the bit that is shifted out of the register.  The multiplication or division is actually accomplished by a shift operation that preserves the sign (assuming no overflow).  The ALU is not used.  The Arithmetic shift right extends the sign bit one place to the right.  The Arithmetic shift left is the same as a logical shift left, except for the handling of the overflow flag bit.

Arithmetic Shift Right 
(Divide by 2) 


Arithmetic Shift Left 
(Multiply by 2)

3.)
Rotations

Rotations wrap the outgoing bit around to make it the incoming bit.  They also save that bit in the carry flag.


Rotate Right

Rotate Left

4.)
Rotations with carry

Rotations with carry treat the carry flag bit as part of the register.  


Rotate Right With Carry

Rotate Left With Carry
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