;PALASM Design Description


;  CONTRAST THIS WITH PAGE 4-33 IN THE PALASM 4 GETTING STARTED MANUAL.


;--------------------- Declaration Segment ------------


TITLE    Up/Down Couter using REG outputs & USING State bit assignment


...


CHIP  _count  PAL22V10


;----------------------- PIN Declarations -----------


PIN  1          CLOCK                          ; INPUT 


PIN  2          UP_DWN                         ; INPUT 


PIN  3          ENABLE                         ; INPUT 


PIN  14         CNT0                REG        ; OUTPUT


PIN  15         CNT1                REGISTERED ; OUTPUT


PIN  16         CNT2                REGISTERED ; OUTPUT





;----------------------- State Segment ---------------


STATE


MOORE_MACHINE


START_UP := POWER_UP -> ZERO





;begin transition equations


�
ZERO    := UP   -> ONE


        +  DOWN -> SEVEN


        +  STOP -> ZERO


        +-> ZERO


ONE     := UP   -> TWO


        +  DOWN -> ZERO


        +  STOP -> ONE


        +-> ZERO


TWO     := UP   -> THREE


        +  DOWN -> ONE


        +  STOP -> TWO


        +-> ZERO


THREE   := UP   -> FOUR


        +  DOWN -> TWO


        +  STOP -> THREE


        +-> ZERO


FOUR    := UP   -> FIVE


        +  DOWN -> THREE


        +  STOP -> FOUR


        +-> ZERO


FIVE    := UP   -> SIX


        +  DOWN -> FOUR


        +  STOP -> FIVE


        +-> ZERO


SIX     := UP   -> SEVEN


        +  DOWN -> FIVE


        +  STOP -> SIX


        +-> ZERO


SEVEN   := UP   -> ZERO


        +  DOWN -> SIX


        +  STOP -> SEVEN


        +-> ZERO


�
;Begin state assignment ;NOTE: NO STATE EQNS, ONE.OUTF


ZERO  = /CNT2*/CNT1*/CNT0


ONE   = /CNT2*/CNT1* CNT0


TWO   = /CNT2* CNT1*/CNT0


THREE = /CNT2* CNT1* CNT0


FOUR  =  CNT2*/CNT1*/CNT0


FIVE  =  CNT2*/CNT1* CNT0


SIX   =  CNT2* CNT1*/CNT0


SEVEN =  CNT2* CNT1* CNT0





CONDITIONS


UP      = ENABLE * UP_DWN


DOWN    = ENABLE * /UP_DWN


STOP    = /ENABLE


;----------------------------------- Simulation Segment ---------


SIMULATION


TRACE_ON ENABLE UP_DWN CNT2 CNT1 CNT0


SETF /CLOCK /ENABLE UP_DWN


;verify no count until ENABLE true 


CLOCKF CLOCK


CHECK  /CNT2 /CNT1 /CNT0





;verify no count until ENABLE true 


CLOCKF CLOCK


CHECK  /CNT2 /CNT1 /CNT0





;verify a count (since ENABLE true)


SETF ENABLE


CLOCKF CLOCK


CHECK  /CNT2 /CNT1  CNT0





;verify a count (since ENABLE true)


CLOCKF CLOCK


CHECK  /CNT2  CNT1 /CNT0





TRACE_OFF


;-------------------------------------------------------
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PALASM Program of an Up/Down 3 bit Counter (CNT_REG)
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Class 2:  THE DIGITAL DESIGN PROCESS














