The following paragraphs outline methods of achieving DC convergence and avoiding "time step too small in transient analysis".





In the simulation of circuits a problem sometimes encountered is: "no convergence at DC".  This is usually due to:


	1. Error in the circuit.


	2. Too wide a range of element values (gain or resistance).


	3. A very non-linear circuit.


	4. A feedback circuit which has more than one stable state.





If a feedback circuit has more than one stable state, the circuit must be forced to a single DC solution.  You can use the OFF parameter for semiconductors, or .NODESET to start the DC process off on the right track.





When a circuit has very high gain or a wide range of element values, .NODESET will sometimes be enough to produce convergence.  If .NODESET does not do it, use .OPTIONS as described below:





		.OPTIONS ITL1=1000


This sets the DC convergence iteration limit.  The default is 100





		.OPTIONS RELTOL=2E-2 ABSTOL=1E-9 VNTOL=3E-5 ITL1=3000


This reduces the convergence accuracy.  The defaults are:  RELTOL=1E-3 ABSTOL=


1E-12 VNTOL=1E-6 ITL1=100.  After achieving convergence, you may want to look at the node voltages and use .NODESET to start a new run with the default accuracy.





`		.OPTIONS ITL6=100


This sets the DC source iteration limit.  The default is zero.  If this produces an error message "NO PIVOT/SINGULAR MATRIX", then use:  OPTIONS ITL6=100 PIVTOL=1E-15 PIVREL=1E-5.  This only works when the error message is received.





		OPTIONS ITL7=100


This is not documented.  The default is zero.





When the DC convergence problem is in a Transient analysis, you can omit the DC solution and go directly to the transient solution.  Use .IC do not use .OP or .AC before .TRAN.  Alternatively, or concurrently, you can use the UIC option:


	.TRAN tstep tstop <tstart> <tmax> UIC


UIC means to use the initial conditions specified in the semiconductor descriptions (IC=).  The .IC command will override the UIC condition when there is a conflict.  The >IC format is:	.IC V(1)=v1 V(2)=v2 .................V(N)=vn





When the problem is "TIME STEP TOO SMALL"  the cause is usually excessive nonlinearity or too wide a range of element values.  Some of the .OPTION things you can do are:		ITL4=x  Where x is in the range 25 to 500.  The default is 10.  This sets the upper iteration limit of the transient analysis.  Also, you can change the method:


		METHOD=GEAR MAXORD=x


Where x is the maximum order of Gear's method and must be in the range 2 to 6.  The default is 2.  The default method for 2G.6 is trapezoidal.


		TRTOL=25  This is the truncation error tolerance.  The default is 7.


		LVLTIM=1  This is the timestep control level.  A value of one means use iteration method, two means use truncation error checking.





If a combination of the above does not produce a solution, then try this:


		OPTIONS RELTOL=.01 ABSTOL=1E-9 VNTOL=1E-4 LVLTIM=1


		+ METHOD=GEAR ITL4=100
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