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PSPICE Convergence FAQ

« What is convergence?
— Convergence is when an electrical simulator is able to find a solution to a circuit. Many
different factors influence convergence.
« What can cause a failure to converge?
— Improper connections, faulty spice models, tight tolerances, and oscillations

* How can | make my simulation converge?
— Fix glaring circuit issues (PWR and GND connections, current directions)
— Simplify circuit
— Check 3" party models first, then Tl models (isolate and simulate)
— Modify
* Auto-Converge
» Tolerances
« Simulation Conditions
— The parameters above will be discussed in the following slides
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Tolerances Overview

« What are tolerances in PSpice for TI?
— Tolerances are how much error/iterations will be accepted when finding a circuit’s solution
— Loosening tolerances can help the simulation converge and also speed up simulations
— Larger tolerances mean the simulation is less accurate

(Recommended vs Default)

Mame Default Value
SPEED_LEVEL : 2
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Tolerances Definitions

« RELTOL - Relative accuracy of voltages and currents [%] — Universal accuracy

« VNTOL — Best accuracy of voltages [V] — Smaller values are ignored

« ABSTOL - Best accuracy of currents [A] — Smaller values are ignored

« CHGTOL - Best accuracy of charges [C] — Smalller values are ignored

* GMIN — Minimum conductance for any branch [1/Q] — Added to nonlinear devices
* ITL1 — DC and bias “blind” iteration limit — Maximum iterations

* ITL2 — DC and bias “best guess” iteration limit — Maximum step iterations

* ITL4 — Transient time point iteration limit — Maximum transient step iterations

« TSTOP — Run to time [s]

« TMAX — Maximum step size [s]
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PSpice for Tl vs TINA-TI — Default Tolerances

PSpice for TI TINA-TI

RELTOL 1m 10m
VNTOL 1u 10u
ABSTOL 1p 10u
CHGTOL 1p 10f
GMIN 1p -
ITL1 150 1000
ITL2 20 40

ITL4 10 20
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Recommended Steps to Fix Convergence Issues

1. Enable AutoConverge and run simulation

2. Modify simulation tolerances
a. Change ABSTOL to 100p
b. Change VNTOL to 1m
c. Change RELTOL to 2m

3. Modify pseudotransient options
1. Change PTRANABSTOL to 10u
2. Change PTRANVNTOL to 100u
4. Set the initial conditions (IC) of capacitors to 0

5. If transient:
a. Check the “Skip initial transient bias point calculation” (SKIPBP) checkbox
b. Switch power supplies to pulse and start at O

Note: Each step reduces simulation accuracy, especially RELTOL. 6
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Step 1: Enabling AutoConverge

A

Go to Edit Simulation Profile

Go to Options > Analog Simulation > Auto Converge

Check AutoConverge
Click Apply and then OK

General

Analysis
Configuration Files
Options

Data Collection

Probe Window

[E] Analog Simulation

[F] Gate Level Simulation

B

General

MOUSHE I Uption

General |

Advance

Output File
General |

d

¥ AutoConverge

e
ITL2
ITL4
RELTOL
ABSTOL
VINTOL
PIVTOL
Restart

Default Value

1000
1000
1000
0.05
1.0E-6
001
1.0E-10
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Step 2: Changing Tolerances

S T o

Go to Edit Simulation Profile

Go to Options > Analog Simulation > General
Change ABSTOL to 1n

Change VNTOL to 1m o hbsmsir

Change RELTOL to 2m i
Click Apply and then OK e

[E] Output File
General |

Name
SPEED LEVEL
RELTOL
VNTOL
ABSTOL
CHGIOL
GMIN

Im1

m2

L4
THNOM
THREADS
ADVCONV

Default Value
T 3

0.001

1.0u

1.0p
0.01p
1.0E-12
150

2

10
21.0
0
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Step 3: Changing Pseudotransient Options

1. In your schematic, go to Place > Text (or use the hotkey “T7)
2. Type “@Pspice: .options PTRANABSTOL=10u PTRANVNTOL=100u”
3. Click OK and place text in schematic

ptionz PTRAMABSTOL=10u
OL=100u
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Step 4: Setting CAP Initial Conditions

A

CTRL+LeftClick to highlight multiple capacitors Click Pivot if properties are
horizontal for easier viewing!
LeftClick a capacitor twice to open Property Editor ________

Change all IC fields to O
Click Apply and then close Property Editor

<None= <None= <nones
RFAZ 200k
|
'CFA2 22p RS1
""""""" OUT_A ouT 4
Ah——
499 | l :
_|_ cs1!
: 20p |
L—i—; """"
VCC -0

VC2
VOLTAGE
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Step 5a (Transient) : Check SKIPBP

Go to Edit Simulation Profile

Go to Analysis

Check Skip initial transient bias point calculation (SKIPBP)
Click Apply and then OK .

General Analysis Type: Run To Time : 5 seconds (TSTOP)
-
Analysis Time Domain (Transient)

A

Options: Start saving data after : seconds

Configuration Files Transient options:
General Setlings ) ~ )

Opfions Maximum Step Size 10n seconds
Monte Carlo/Worst Case

Data Collection Parametric Sweep Skip initial transient bias point calculation (SKIPBP)

Probe Window Temperature (Sweep)

Save Bias Point Run in resume mode

Qutput File Options...
Load Bias Point
Save Check Point

Restart Simulation
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Step 5b (Transient): Use pulse power supplies

1. Go to Place > PSpice Component > Source > Voltage Sources > Pulse
2. Configure V1 as 0 and V2 as the desired VDD
3. Configure TDas 0
4. Calculate TR, TF as at least (100ns * %)
5. Configure PW and PER as longer than simulation time
VCC v?c
V1 V1=0 V2
{VCC} , V2={VCC}
TD=0
ne TR={TR}
— TF={TF} —
0 PW = 1 0
PER = 1
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Non-Convergence Example

VCC =2.5Vde
VEE =-2.5Vdc

RF c1
'\m H]T 1Vac 3®
L1 0vdc
vee 1T ?D
U1 —I— : ’
WCC OUTA INSA
——ouTsat [© vout
INA- BL
———0UTSA2 i 10k
L OPA3S328 ——0UTSA3 I e
=0 (YBJY)
SELA1
% SELAD SWITCH CONTROL — GND [P
SELB1
SELBO
output file for complet
@ B+ —ouTse
i oUTSE2 Thisis a Slmulgtlon Configuration for the
e e Open Loop Gain (Ao.) of the OPA3S328
vee fute AC Sweep from 1 Hz — 100 MHz
=0 Ve L —o  The circuit will not converge with default settings
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Non-Convergence Example - Results

After enabling AutoConverge (Step 1), the simulation converges.
After modifying the tolerances (Step 2), the simulation converges 300% faster.
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