VHDL-AMS Q’slew related issue
Then the behavior of each scalar subelement of Q'SLEW is formally described by the value of QSLEW produced by the following equivalent block:
block
generic (max_rising_slope, max_falling_slope: REAL);
generic map ( max_rising_slope => MAX_RISING_SLOPE,
max_falling_slope => MAX_FALLING_SLOPE);
port (quantity q: in REAL; quantity qslew: out REAL);
port map (q => REAL(QELEM),
QTYPE(qslew) => QSLEW);
type slewstate is (falling, none, rising);
signal slewing: slewstate := none;
begin
assert max_rising_slope > 0.0 and max_falling_slope < 0.0;
case slewing use
when rising => qslew'DOT == max_rising_slope;        // (d
when none => qslew == q;                             // (c
when falling => qslew'DOT == max_falling_slope;
end case;
break on slewing when slewing'DELAYED /= none;
process
begin
if q'DOT > max_rising_slope then
slewing <= rising;                 // (b
wait on q'ABOVE(qslew);          
// Q’slew will stuck in this wait after it goes into the rising mode.
elsif q'DOT < max_falling_slope then
slewing <= falling;
wait on q'ABOVE(qslew);
else
slewing <= none;
wait on q'DOT'ABOVE(max_rising_slope), q'DOT'ABOVE(max_falling_slope);  //(a
end if;
end process;
end block;
[bookmark: _GoBack]According to the above LRM behavior:
At t0: q’DOT’ABOVE(max_rising_slope) will change from false to true, shown in the above (a) location. Then the process will continue and slewing will become rising in location (b).
Then the simultaneous statement will switch from (c to (d, which is a line with tangent = max_rising_slope. On the other hand, the process will continue wait on q’ABOVE (qslew), wich will still be FALSE, which means there will never be a signal change cause the slewing state to change back to none.
Please see the following figure to illustrate the above behavior.
In my opinion, the should-be behavior in this case is shown in the green line, which means that there should be another condition to trigger the process back to slewing=none besides q’ABOVE(qslew).
If my interpretation of LRM is correct: another possible way to solve this issue is that we declare this kind of usage is illegal for Q’slew. The reason is that we normally don’t want quantity to behave this kind of discontinuity from modeling in the first place and the proper way of modeling this kind of discontinuity should be a signal and Q’slew will be replaced by S’slew, which will work nicely from LRM.
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