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Time step control in ngspice

ckt->CKTstep, CKTfinalTime, CKTinitTime, CKTmaxStep have been set already in function TRANinit() of traninit.c according to TSTEP, TSTOP, TSTART, and TMAX given on the .tran line. TMAX is set to TSTEP, if 'set nostepsizelimit' is not given in .spiceinit.

Upon starting transient simulation in function Dctran() of dctran.c,
Set CKTdelta to one tenth of TSTEP or finaltime/100 (whichever is smaller) in lines 125 and 288

label nexttime, line 355, entry point for next step, after a time point has been accepted

Call to CKTaccept() in line 374: This typically does not influence the time step. 

Dump the output in line 418

if final time has been reached (line 435)
leave function Dctran() in line 452

CKTdelta is limited to CKTmaxStep (line 479)

entering the simulation loop in line 647
advance CKTtime by CKTdelta in line 660
save CKTdelta to old delta and to array of 6 previous values CKTdeltaOld

A call to NIcomCof() in line 662 calculates the coefficients for integration.

iterate matrix in line 688
check if converged in line 704

if not converged:
go back to previous time by
subtracting CKTdelta from CKTtime in line 707;
create new delta by dividing CKTdelta by 8 in line 712

if converged:
call to CKTtrunc() in line 775
If new delta returned by CKTtrunc() is greater than 0.9 times CKTdelta:
raise CKTorder to 2
call CKTtrunc() again in line 804
If new delta returned by CKTtrunc() is less than 1.05 times CKTdelta:
decrease CKTorder back to 1
Set CKTdelta to new delta in line 814
leave the loop in line 952, jump back and go to label nexttime:, line 355

If new delta returned by CKTtrunc() is less than 0.9 times CKTdelta, rejected time step:
reset CKTtime by subtracting new delta in line 863
save the new delta to CKTdelta (line 868)
if CKTdelta is less than CKTdelmin, but old delta is larger, 
then set CKTdelta to CKTdelmin (line 880)
else 
bail out with “Timestep too small” (line 891)
go back to top of loop, having a new CKTdelta (line 950 back to line 647)

If the matrix solver has converged, still the time step is not yet accepted. In a call to CKTtrunc() the local truncation error (LTE) is estimated. If the error is too large, the time step is rejected and a new, smaller CKTdelta calculated.

Details t.b.d.

t.b.d. What about breakpoints, set from the analogue or event part?

