ABEL

Advanced Boolean Equation Language

Example problem

Design a combinational circuit that takes four inputs, in two pairs of two bits each, A0, A1, B0, and B1. The circuit has two outputs, GT and LT. GT is 1 if the number of Ai that are 1 is greater than the number of Bi that are one. LT is 1 if the number of Ai that are 1 is less than the number of Bi that are one.

module HW6P2                       

title 'Howmework 6 Problem 2'

A0, A1, B0, B1 PIN ;

GT, LT PIN istype ‘com’

A0num = [0, A0] ;

A1num = [0, A1] ;

B0num = [0, B0] ;

B1num = [0, B1] ;

equations

GT = (A0num+A1num) > (B0num+B1num) ;                                                      

LT = (A0num+A1num) < (B0num+B1num) ;
end HW6P2                                                              

ABEL Declarations

For external nodes

[!]pinID … pin [pinNum …] [istype ’attributes’] ;



!pinID is used for active low

pinNum can be used to assign physical pins

attributes are used for output pins

’com’
combinational output

’reg’
registered output

For internal nodes

[!]nodeID … node [istype ’attributes’] ;

Constants

A = 15 ;

X = A * 3 ;

Sets

TRIG = [13, 17, 23] ;

GT = [0, 1] ;

LT = [1, 0] ;

Numbers in ABEL

311

^d311

^h137

^o467

^b100110111

Operators in ABEL

&

AND

#

OR

!

NOT

$

XOR

!$

XNOR

Usual C arithmetic operators, except all operators are unsigned

Assignments in ABEL

=

Combinational assignment

:=

Registered (clocked) assignment

Boolean equations in ABEL


GT = (A0&A1 & (!B0 # !B1)) # (!B0 & !B1 & (A0 # A1)) ; 


LT = (B0&B1 & (!A0 # !A1)) # (!A0 & !A1 & (B0 # B1)) ; 

Conditional execution in ABEL


WHEN (A0 & A1 & (!B0 # !B1)) THEN GT = 1 ;


WHEN (B0 & B1 & (!A0 # !A1)) THEN LT = 1 ;


WHEN ((A0 # A1) & !B0 & !B1) THEN GT = 1 ;


WHEN ((B0 # B1) & !A0 & !A1) THEN LT = 1 ;

Truth tables in ABEL


TRUTH_TABLE (A0, A1, B0, B1 -> GT, LT)



[ 0, 0, 0, 0 ] -> [ 0, 0 ] ;



[ 0, 0, 0, 1 ] -> [ 0, 1 ] ;



…



[ 1, 1, 1, 0 ] -> [ 1, 0 ] ;



[ 1, 1, 1, 1 ] -> [ 0, 0 ]

