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Overview
This appendix discusses common errors and convezgeoblems in PSpite

Introduction

In order to calculate the bias point, DC sweeptagasient analysis for analog devices
PSpice must solve a set of nonlinear equationshwdgscribe the circuit’s behavior. This
is accomplished by using an iterative technique—Nbaton-Raphson algorithm—which
starts by having an initial approximation to thé&uson and iteratively improves it until
successive voltages and currents converge to the szsult.

In a few cases PSpice cannot find a solution tontdrdinear circuit equations. This is
generally called a “convergence problem” becausesyimptom is that the Newton-
Raphson repeating series cannot converge ontossstemt set of voltages and currents.

The following discussion gives some backgroundhenalgorithms in PSpice and some
guidelines for avoiding convergence problems. ffaesient analysis has the additional
possibility of being unable to continue becausetithe step required becomes too small
from something in the circuit moving too fast. Ttaslso discussed below.

Note: The AC and noise analyses are linear and do natamugerative algorithm, so the
following discussion does not apply to them. Dibitavices are evaluated using boolean
algebra; this discussion does not apply to theheeit

Newton-Raphson requirements
The Newton-Raphson algorithmgsaranteed to converge to a solution. However, this
guarantee has some conditions:

1 The nonlinear equations must have a solution.

2 The equations must be continuous.

3 The algorithm needs the equations’ derivatives.

4 The initial approximation must be close enoughhw4dolution.

Each of these can be taken in order. Remembeth&Spice algorithms are used in
computer hardware that has finite precision anitefidynamic range that produce these
limits:
— Voltages and currents in PSpice are limited toed@lvolts and amps.
— Derivatives in PSpice are limited to 1el4.
— The arithmetic used in PSpice is double precisimhlzas 15 digits of
accuracy.

Istherea solution?

Yes, for any physically realistic circuit. Howevéris not difficult to set up a circuit that
has no solution within the limits of PSpice numsri€onsider, for example, a voltage
source of one megavolt connected to a resiston@foicro-ohm. This circuit does not
have a solution within the dynamic range of cusént- 1e10 amps). Here is another
example:
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V1 1, 0 5v
DL 1, O DVOD
. MODEL DMOD( | S=1e- 16)

The problem here is that the diode model has nesse¥sistance. To find out more about
the diode equations, refer to thAealog Devices chapter in the onlinBSpice Reference
Guide.

It can be shown that the current through a diode is
| = 1S*eV/ (N*k*T/ q)

N defaults to one ankt* T at room temperature is abau@25 volts. So, in this example
the current through the diode would be:

| = le-16*e200 = 7.22e70 amps

This circuit also does not have a solution witliia timits of the dynamic range of
PSpice. In general, be careful of components withouis built into them. Extra care is
needed when using the expressions for controlleccss (such as for behavioral
modeling). It is easy to write expressions withyiarge values.

Arethe equations continuous?

The device equations built into PSpice are contisud he functions available for
behavioral modeling are also continuous (theresaveral functions, such ast ( x) ,
which cannot be added because of this). So, fosipaly realistic circuits the equations
can also be continuous. Exceptions that come ar@lysrom exceeding the limits of the
numerics in PSpice. This example tries to approtenaa ideal switch using the diode
model:

. MODEL DMOD( | S=1e-16 N=le-6)

The current through this diode is:

| = le-16*evi(n.025 = le-16*ev 2se-9

Because the denominator in the exponential is sdl,sthe current | is essentially zero
for V < 0 and almost infinite for V > 0. Even iféhe are external components that limit
the current, the “knee” of the diode's I-V curvedassharp that it is almost a

discontinuity.

Note: Avoid unrealistic model parameters. Behavioral niodesxpressions need extra
care.
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Arethederivatives correct?

The device equations built into PSpice includedéevatives, and these are correct.
Depending on the device, the physical meaning eftidgrivatives can be small-signal
conductance, transconductance or gain.

Unrealistic model parameters can exceed the lifrfie@4, but it requires some effort.
The main thing to look at is the behavioral modgkxpressions, especially those having
denominators. Discontinuities in models charasties and their derivatives cause:

1 Ambiguity in calculation of derivatives at point discontinuity.

2 Conductance calculated in nth iteration cannot fmeca good guess for next iteration.
3 Sudden switching of operating regions (example @®ditching from off to on) and
hence false convergence.

Note: Transient analysis convergence failures are usdalyto model discontinuities or
unrealistic circuit, source, or parasitic modeling.

Istheinitial approximation close enough?

Newton-Raphson is guaranteed to converge onleiftialysis is started close to the
answer. Also, there is no measurement that cahdellclose is close enough. PSpice
gets around this by making heavy use of continuiigch analysis starts from a known
solution and uses a variable step size to finchihe solution. If the next solution does
not converge PSpice reduces the step size, fallsdrad tries again.

Incorrect initial estimates can cause convergeaiteré or even false convergence.
Consider following scenarios:

— Power electronic circuits may NOT require tightremt/voltage tolerances.
Setting the value of ABSTOL to 1u will help in thase of circuits that have
currents that are larger than several amps.

— Unless the circuit conducts kilo-Amperes of currémwever, setting
ABSTOL to a value that is greater than 1u will causore convergence
problems than it will solve.

— PSpice does not always converge when relaxed tmlesaare used. For
example, setting the tolerance option, RELTOL, t@le which is greater
than .01 can actually cause convergence problems

— Setting GMIN to a value between 1n and 10n wilenfsolve convergence
problems.

— Setting GMIN to a value, which is greater than Ifay cause convergence
problems.

Diagnostics

If PSpice encounters a convergence problem it ieseio the output file a message that
looks like the following. The message always idelsithe banner (ERROR --
convergence problem ...) and the trailer (Last nadi@ges tried were ...). It cannot
include all three of the middle blocks.
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The Last node voltages tried... trailer shows thleages tried at the last Newton-Raphson
iteration. If any of the nodes have unreasonabg@gelaalues this is a clue that these nodes
are related to the problem. “These voltages fdibecbnverge” lists the specific nodes
which did not settle onto consistent values. Ib @lsows their values for the last two
iterations. “These supply currents failed converdeés the same for currents through
voltage sources and inductors. If any of the listechbers are +/- 1e10 then that is an
indication that the value is being clipped fromuammeasonable value. Finally, “These
devices failed to converge” shows devices whosaitet currents or core fluxes did not
settle onto consistent values.

ERROR -- Convergence problemin transient analysis at Tine =
7.920E- 03
Time step = 47.69E-15, mninum al |l onabl e step size = 300. OE-
15
These voltages failed to converge:
V(x2.23) = 1230.23 / -68.4137
V(x2.25) = -1211.94 / 86.6888
These supply currents failed to converge:
| (X2.L1) = -36.6259 / 2.25682
| (X2.L2) = -36.5838 / 2.29898
These devices failed to converge:
X2. DCR3 X2.DCR4 x2.ktr X2.QL X2. Q@
Last node voltages tried were:
NODE VOLTAGE NODE VOLTAGE NODE VOLTAGE NODE VOLTAGE
1) 25.2000 ( 3) 4.0000 ( 4) 0.0000 ( 6) 25.2030
(x2.23) 1230.2000 (X2.24) 9.1441 (x2.25) -1211.9000 (X2.26)
256. 9700
(X2.28) -206.6100 (X2.29) 75.4870 (X2.30) -25.0780 (X2.31)
26. 2810
(X3.34) 1.771E-06 (X3.35) 1.0881 (X3.36) .4279 (X2.XUl.6)
1.2636

The message gives a clue as to the part of thaitoiwbich is causing the problem.
Looking at those devices and/or nodes for the probldiscussed above is
recommended.

Bias Point (DC) Convergence

The hardest part of the whole process is gettiagesd, that is, finding the bias point.
PSpice first tries with the power supplies set@0%. A solution is not guaranteed, but
most of the time the PSpice algorithm finds oneolf, then the power supplies are cut
back to almost zero. They are cut to a level seraugh thaéll nonlinearities are

turned off. When the circuit is linear a solution can benidfvery near zero, of course).
Then, PSpice works its way back up to 100% powpplses using a variable step size.
Once a bias point is found, the transient analyasbe run. It starts from a known
solution (the bias point) and steps forward in tiiflee step size is variable and is
reduced as needed to find further solutions. &edhe circuit fails to converge, you
should first check the circuit topology and connatyt, followed by modeling of circuit
components, and finally check if PSpice optionssateproperly.
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Checking circuit topology and connectivity
— Make sure that all of the circuit connections aabdv Check for incorrect
node numbering or dangling nodes. Also, verify ponent polarity.

— Check for syntax mistakes. Make sure that you tisedorrect PSpice units
(i.e. MEG for 1E6, not M, which means mili in simatibns).

— PSpice checks for the following conditions and jtes messages if they
occur:

= “Floating node" or "No DC path to ground" messages:

= Make sure that there’s a DC path from every nodgdond.

= Make sure that there are at least two connectibeseay node.

= Make sure that capacitors and/or current soureeaa@rconnected
in series.

= Make sure that no (groups of) nodes are isolatau fyround by
current sources and/or capacitors.

— "Voltage source or inductor loop" message:
= Make sure that there are no loops of only induchoidyor voltage
sources.

— Place the ground (node 0) somewhere in the cirBeitcareful when you use
floating grounds (e.g. chassis ground); you maylriieeonnect a large
resistor from the floating node to ground. All nedeill be reported as
floating if "0 ground" is not used.

— Make sure that voltage/current generators usestieadialues, and verify that
the syntax is correct.

— Make sure that dependent source gains are coargtthat E/G element
expressions are reasonable. Verify that divisiozdrp or LOG(0) cannot
occur.

— Make sure that there are no unrealistic model parars; especially if you
have manually entered the model into the netlist.

— Avoid using digital components, unless really nsaeg

— Initialize the nodes with valid digital value toseme the state is not
ambiguous.
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M odeling circuit components
— Semiconductors

The first consideration for semiconductors isvoid physically unrealistic
model parameters. As PSpice steps the power sspg, it has to step
carefully through the turn on transition for eagvice. In the diode example
above, for the setting N=1e-6, the knee of theddwe would be too sharp
for PSpice to maintain its continuity within thewer supply step size limit of
le-6.

— Behavioral modeling expressions

Range limits: Voltages and currents in PSpice are limited &éoringe +/-
1e10. Care must be taken that the output of egjames falls within this range.
This is especially important when one is buildargelectrical analog of a
mechanical, hydraulic or other type of system.

Source limits: Another consideration is that thentrolled sources must turn
off when the supplies are almost 0 (.001%). Tiespecial code in PSpice
which "squelches" the controlled sources in aioooius way near 0 supplies.
However, care should still be taken using expogssthat have denominators.
Take, for example, a constant power load:

GLOAD 3, 5 VALUE = {2watts/V(3,5)}

The first repeating series starts with V(3,5) and the current through
GLOAD would be infinite (actually, the code in RSpwhich does the
division clips the result to a finite value). Ttegjuelching” code is required to
be a smooth and well-behaved function.

Note: The "squelching” code cannot be "strong" enougsufapress dividing
by 0. The result is that GLOAD does not turnregar O power supplies. A
better way is described in the application notelMimg Constant Power
Loads. The "squelching” code is sufficient foming off all expressions
except those having denominators. In general,ghpitiis good practice to
constrain expressions having the LIMIT functiorkeep results within
physically realistic bounds.

Example: A first approximation to an OPAMP that has an ojo@p gain of
100,000 is:

VOPAMP 3, 5 VALUE = {V(in+,in-)*1e5}

This has the undesirable property that there i&nmbon the output.
A better expression is:
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VOPAMP 3, 5 VALUE = +
{LIMT(V(in+,in-)*1e5, 15v, - 15v}
where the output is limited to +/- 15 volts.

Unguarded p-n junctions
A second consideration is to avoid "unguarded”jpngtions (no series
resistance).

No leakage resistance

A third consideration is to avoid situations, whmould have an ideal current
source pushing current into a reverse-biasedymetipn without a shunt
resistance. p-n junctions in PSpice have (almusteakage resistance and
would cause the junction’s voltage to go beyontOleolts.

Switches

PSpice switches have gain in their transitionaegif several are cascaded
then the cumulative gain can easily exceed theatere limit of 1e14. This
can happen when modeling simple logic gates usiggn-pole switches and
there are several gates cascaded in series. YJauzascade of two switches
works but three or more can cause trouble.

PSpice Options

Increase ITL1 to 400 in the .OPTIONS statement.

Example: OPTI ONS | TL1=400

This increases the number of DC iterations thatid&Swill perform before it
gives up. In all but the most complex circuitgtier increases in ITL1 won't
typically aid convergence.

Add NODESETS
Example:. NODESET V(6) =0

Use NODESETS to set node voltages to the neagasbnable guess at their
DC values, particularly at nodes that are isolégtigh impedances, and at
nodes that are inputs to high gain devices. NODESI® not "fix" the
voltages at these nodes. They hold these voliigbe specified value while
the rest of the circuit converges to a reasonsiallgle point, and then
"releases" these voltages for a few more iteratiorfind the final, complete
solution. Removing these voltages from the initedations, when voltages
and currents are varying widely helps PSpice aeht®nvergence.

STEPGMIN

Specifying the circuit analysis option STEPGMINables this (either using
. OPTI ON STEPGMIN in the netlist, or by making the apprafgichoice
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from thePSpice - Edit Smulation Profile menu command in th@ptions tab).
When enabled, the GMIN stepping algorithm is agaphfter the circuit fails
to converge with the power supplies at 100 peraerd if GMIN stepping
also fails, the supplies are then cut back to strmero and then stepped up.
GMIN stepping attempts to find a solution by staytthe repeating cycle with
a large value of GMIN, initially 1.0e10 times theminal value. If a solution
is found at this setting it then reduces GMIN Wwetor of 10, and tries again.
This continues until either GMIN is back to themipal value, or until PSpice
fails to converge at one of the GMIN values onwlag. In the latter case,
GMIN is restored to the nominal value and the posupplies are

stepped.

— Power supply stepping

As previously discussed, PSpice uses a proprietdgorithm which finds a
continuous path from zero power supplies levelBX@%o. It starts at almost
zero (.001%) power supplies levels and works #g back up to the

100% levels. The minimum step size is 1e-6 (.0001¥he first repeating
series of the first step starts at zero for allages. So modeling expressions,
especially those having denominators that incluaieages should be checked
carefully.

— Set PREORDER in Simulation Profiles options

This is important while editing schematic for maggly convergent circuits.
Setting PREORDER reduces dependency on the meglistder thereby
ensuring thathe non convergence error does not occur becaube change
in the netlisting order.

DC Sweep Convergence

The DC sweep uses a hybrid approach. It uses disepoiint algorithm (varying the

power supplies) to get started. For subsequens gteges the previous solution as the
initial approximation. The sweep step is not vdaahowever. If a solution cannot be
found at a step then the bias point algorithm edusr that step. The whole process
relies heavily on continuity. It also requires ttta circuit be linear when the supplies are
turned off.

Circuit topology and connectivity
This is same as in DC analysis. See the “Checkinegittopology and connectivity”
section.

Modeling Checks
This is same as in DC analysis. See the “Modelirgyit components” section.

PSpice Options
— SetITL2=100 in the OPTI ONS statement.
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Example:. OPTI ONS | TL2=100

This increases the number of DC iterations thatid&Swill attempt before it
gives up.

— Increase or decrease the step values, which adeiusige .DC sweep.

Example:. DC VCC 0 1 .1 becomesDC VCC 0 1 .01
Discontinuities in the PSpice models can causeergence problems. The
use of larger steps may help to bypass the diszoties, while the use of
smaller steps may help PSpice find the intermediaswers, which will be
used to find the point, which doesn’t convergesdme cases, smaller steps
can improve convergence, because they help P&pita "path” from the
valid DC solution at one point to the valid sodutiat the next.

— Do not use the DC sweep analysis.

Example:
.DCVCC 05 .1
VCC 10
becomes
.TRAN .01 1
VCC 1 0 PUSEO 501

In many cases, it is preferable to use the trahsiealysis to ramp the
appropriate voltage and/or current sources. Tdiestent analysis tends to be
more robust, and is sometimes faster.

Transient Convergence

The transient analysis starts using a known salutiie bias point. It then uses the most
recent solution as the first guess for each new puoint. If necessary, the time step is cut
back to keep the new time point close enough tiefitst guess allows the Newton-
Raphson repeating series to converge. The tinpeistEso adjusted to keep the
integration of charges and fluxes accurate enouliglheory the same considerations
which were noted for the bias point calculationlgpg the transient analysis. However,
in practice they show up during the bias point wiliton first and, hence, are corrected
before a transient analysis is run. The transieatysis can fail to complete if the time
step gets too small. This can have two differefetogs:

1 The Newton-Raphson iterations would not convergmdur the smallest time step
size, or

2 Something in the circuit is moving faster than baraccommodated by the minimum
step size.

The message PSpice puts into the output file Spsaithich condition occurred.
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Circuit topology and connectivity
— Avoid using digital components, unless really neeeg Initialize the nodes
with valid digital value to ensure no ambiguoudestdhese can cause time-
step issues (time-step may unnecessary go too)sandllhence transient
convergence issue.

— Use RC snubbers around diodes.

— Add Capacitance for all semiconductor junctions@ifspecific value is
known: CJO=3pF for diodes, CJC & CIE=5pF for BOGS and CGD=5pF
for JFETs and GaAsFETs, CGDO & CGSO=5pF for MOSFiEme specific
value is known).

— Add realistic circuit and element parasitics.

— Look for waveforms that transition vertically (up @own) at the point during
which the analysis halts. These are the key nadesh should be examined
for problems.

— Increase the rise/fall times of the PULSE sourees; from 1f to 1u.

Example:
VCC 1 0 PULSE 0 1 0 1f 1f
becomes
VCC 1 0 PULSE O 1 0 1U 1U

An effort should be made to smooth strong nonaliiies. The pulse times
should be realistic, not ideal. If no rise or fathe values are given, or if O is
specified, the rise and fall times will be sethie TSTEP value in the . TRAN
statement (set in the Output File Options of timeelDomain (Transient)
analysis settings in the simulation profile.

— Ensure that there is no unreasonably large capawitaductor

If the transient analysis fails at the first tip@nt then usually there is an
unreasonably large capacitor or inductor. Usudlly is due to a
typographical error. Consider the following capac

C1l3, 0 1Quf

"10" (has the letter O) should have been "10.'sdaipacitor has a value of
one farad, not 10 microfarads. An easy way tohciese is to use the LIST
option (on the OPTI ONS command).

LIST

The LIST option can echo back all the devices th&ooutput filethat have their values
in scientific notation. That makes it easy to spot any unusual valueis.Kind of
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problem does not show up during the bias pointutation because capacitors and
inductors do not participate in the bias point.

Similar comments apply to the parasitic capacitgramameters in transistor (and diode)
models. These are normally echoed to the outpuftfile NOMOD option suppresses the
echo but the default is to echo). As in the LISTpot, the model parameters are echoed
in scientific notation making it easy to spot uralstalues. A further diagnostic is to ask
for the detailed operating bias point (. TRAN/OFpmmation.

.TRAN/OP
This lists the small-signal parameters for eachisemluctor device including the
calculated parasitic capacitances.

Realistically M odd Circuit; add parasitics, especially stray/junction capacitance

The idea here is to smooth any strong non-lineadrediscontinuities. This may be
accomplished via the addition of capacitance tausrnodes and verifying that all
semiconductor junctions have capacitance. Othsritigdude:

— Bipolar transistors substrate junction

The UC Berkeley SPICE contains an unfortunate cotwe for the substrate
node of bipolar transistors. The collector-sultetpan junction has no DC
component. If the capacitance model parameterspa@fied (e.g., CJS) then the
junction has (voltage-dependent) capacitance bid@aurrent. This can lead to
a sneaky problem: if the junction is inadvertebljward-biased it can create a
very large capacitance. The capacitance goes awer pf the junction voltage.
Normal junctions cannot sustain much forward vathgcause a large current
flows. The collector-substrate junction is an eximapbecause it has no DC
current. If this happens it usually shows up atfifst time step. It can be spotted
turning on the detailed operating point informat{ohrRAN/OP) and looking at
the calculated value of CJS for bipolar transist®éhe whole problem can be
prevented by using the PSpice model parameterTI&S . parameter "turns on"
the DC current for the substrate junction.

— Parasitic capacitances

It is important that switching times be nonzerbisTis assured if devices have
parasitic capacitances. The semiconductor maoi@ries in PSpice have such
capacitances. If switches and/or controlled sesieze used, then care should be
taken to assure that no sections of circuitrytcato switch in zero time. In
practice this means that if any positive feeddaoks exist (such as a Schmidt
trigger built out of switches) then such loopsidbdanclude capacitances.
Another way of saying all this is that during tsa&mt analysis the circuit
equations must be continuous over time (just amgihe bias point calculation
the equations must be continuous with the poweplguevel).
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— Inductors and transformers
While the impedance of capacitors gets lower gl friequencies (and small time
steps) the impedance of inductors gets higher.

Note: The inductors in PSpice have an infinite bandwidth.

Real inductors have a finite bandwidth due to ecldyent losses and/or skin
effect. At high frequencies the effective indud®ilrops.

Another way to say this is that physical inductiease a frequency at which their
Q begins to roll off. The inductors in PSpice hawesuch limit. This can lead to
very fast spikes as transistors (and diodes) ataddo inductors turn on and off.
The fast spikes, in turn, can force PSpice to takealistically small time steps.

— lItis recommended that all inductors have a pdnadigstor (series resistance
is good for modeling DC effects but does not lithé inductor’s bandwidth).
The parallel resistor gives a good model for edayent loss and limits the
bandwidth of the inductor. The size of resistorudtide set to be equal to the
inductor’s impedance at the frequency at whiclQitsegins to roll off. The
value of this resistor can be calculated usingdhewing formula:

R=2xIIxfxL
where f is the roll-off frequency.

Adding parallel resistors limits the inductor indla@ce at high frequencies.
Example:

A common one milli-henry iron core inductor begiagoll off at no less than
100KHz. A good resistor value to use in paraiehen:

R = 2*p*100e3*. 001 = 628 ohms. Below the roll-off frequency the
inductor dominates; above it the resistor doess Kéeps the width of spikes
from becoming unreasonably narrow.

PSpice options

TIME, the simulation time during transient analysssa double precision variable which
gives it about 15 digits of accuracy. The dynarainge is set to be 15 digits minus the
number of digits of accuracy required by RELTOLr Balefault value of RELTOL =

. 001 (.1% or 3 digits) this gives 15-3 = 12 digits. §immeans that the minimum time
step is the overall run time (TSTOP) divided by A.elhe dynamic range is large but
finite.

It is possible to exceed this dynamic range in soimaeiits. Consider, for example, a
timer circuit which charges up a 100uF capacitgrtwvide a delay of 100 seconds. At a
certain threshold a comparator turns on a power MEJS The overall simulation time

is 100 seconds. For default RELTOL this gives ngramum time step of 100
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picoseconds. If the comparator and other circunrye portions that switch in a
nanosecond then PSpice needs steps of less thaicb@@conds to calculate the
transition accurately.

— Set RELTOL=. 01 in the. OPTI ONS statement.

Example:
. OPTI ONS RELTOL=. 01

This option is encouraged for most simulations¢sithe reduction of Reltol
can increase the simulation speed by 10 to 50%. ®minor loss in accuracy
usually results. A useful recommendation is toRsdtol to .01 for initial
simulations, and then reset it to its default eadd .001 when you have the
simulation running the way you like it and a maceurate answer is required.
Setting Reltol to a value less than .001 is gdiyenat required.

— Reduce the accuracy of ABSTOL/VNTOL if currenthagje levels allow it.

Example:
. OPTI ON ABSTOL=1N VNTOL=1M

Abstol and Vntol should be set to about 8 ordérsagnitude below the level
of the maximum voltage and current. The defauliesmareAbst ol =1pA
andVnt ol =1uV. These values are generally associated with 1{gues

— Increase ITL4, but to no more than 100, in ti@&TI ONS statement.

Example:
. OPTI ONS | TL4=40

This increases the number of transient iteratibas PSpice will attempt at
each time point before it gives up. This is maarly effective at solving
convergence problems when the simulation needsver a long time period,
and fast transitions occur within the circuit dchgrithat time. Values greater
than 100 won't usually bring convergence; unnesrglgdarge values can
cause.

— Skipping the bias point

The SKIPBP option for the transient analysis skifgsbias point calculation.
In this case the transient analysis has no knahatisn to start from and,
therefore, is not assured of converging at tls fime point. Because of this,
its use is not recommended. Its inclusion in P&Edo maintain
compatibility with UC Berkeley SPICE. SKIPBP hHas same meaning as
UIC in Berkeley SPICE. UIC is not needed in oriespecify initial
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conditions. It should be used as a last resdtineife is trouble getting the
transient analysis to start because the DC opgrabint can’t be calculated.
The initial guess for dc could be made from ressaftsuch transient analysis;
and then transient analysis could be re-run witérating point. You should
add any applicable .IC and IC= initial conditicstatements to assist in the
initial stages of the transient analysis. Be adr@hen you set initial
conditions, for a poor setting may cause convergaetdifficulties.

— Increasing the ABSTOL and CHGTOL

While modeling a mechanical system with an RCuiiravhere capacitors are
in the order of Farad and current impulses isadlOx A, increase
CHGTOL and ABSTOL by six order of magnitude. Fgample, change
CHGTOL from 0.01e-012 t00.01e-006. Simulate tmewi and then start
tightening the ABSTOL and CHGTOL values until angergence error is
generated. Once a convergence error is genesated:an revert one step to
get the solution.

— Set the DIGSTEPBACK option

. OPTI ONS DI GSTEPBACK

Setting this option might prove useful in casegmhyour have convergence
problems in a circuits with digital components god are trying to converge
using Solver 1.

Though setting DIGSTEPBACK option might work,strecommended that
you should use the solver 0 simulation algoritbroltain a solution.

Tip

Solver 1 and Solver 0 are two matrix solving algons used by PSpice. By
default, Solver 1 that has better convergencegrtgpis used. But at times,
for a circuit with convergence problems changhmgsimulation algorithm to
Solver 0 helps. To change the simulation algorittom Solver 1 to Solver O,
open the circuit in the schematic editor. FromRBpice menu choosé&dit
Smulation Profile. In theSmulation Settings dialog box, select th@®ptions
tab. Select thédvanced Options button. In theAdvanced Analog Options
dialog box, change tH&@mulation algorithm from default to O.
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