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What is dERC?What is dERC?

l dERC stands for dynamic Electrical Rule Checks
l Electrical Rule Checks verify that invariants are 

respected according to circuit design or 
technology related specifications.

l As opposed to static checks, dynamic electrical 
rule checks are dynamically applied during 
simulation:
– At operating-point
– At every point of a DC analysis
– At every time step of the transient analysis
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When is dERC needed?When is dERC needed?

l Whenever invariants need to be checked in a 
SPICE circuit description, such as:
– High voltage
– Low power
– …

l In order to perform specification or performance 
related checks that are not otherwise performed.

l In order to detect errors and solve them early in 
the design process.
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How is dERC used?How is dERC used?

l The rules are defined by the designer in the pattern 
file (or included using external rule definitions).

l Each electrical rule check is applied:
– Either to specific components
– Or to all components that use specific models

l Whenever a violation is detected, a message is 
issued in the simulation log indicating:
– Which device violated the rule (where)
– Which values caused the violation (why)
– The time or time interval of the violation (when)
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Definition of ChecksDefinition of Checks

* Check whether the 
saturation current is below 
-460uA  for JMOD model
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Test & DiagnosticTest & Diagnostic

The simulation determines where, why and when for accelerating circuit debugging
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ERC directive syntaxERC directive syntax

l The .ERC directive defines electrical rules for devices, 
model parameters and expressions.

Specifies the action to be performed when a violation is detected. The default 
action is to output a warning to the simulation log file. It is also possible to pause 
or abort the simulation, in which case the warning is also output.

DEBUG=WARNING|PAUSE|ABORT

Specifies the analysis for which the check is to be performed.ANALYSIS=TRAN|DC

Specifies the optional minimum simulation time during which a rule must be 
violated before warnings are issued. All checks of a given rule are impacted by 
the value provided. The default value is 0.

TW=<time width>

Instance expression to be checkedCHECK=’<expression>’

Specifies the name of a model or model class (NMOS, PMOS, NPN, PNP, NJF, 
PJF, D, R, C) to be checked

MODEL=”<model>”

Specifies the name or a wildcard name of the device(s) to be checked.DEVICE=”<device>”

Specifies an optional name or description which will appear in the simulation log 
file in order to identify the rule.

NAME=”<name>”



Dolphin Integration

ERC directive syntaxERC directive syntax

l The syntax of the expressions is the standard mathematical 
expressions syntax with the special character @ as the
placeholder for the instance being checked.

l Expressions can contain combinations of:
• Logic operators (>, >=, <, <=, ==, !=, ?:, &&, ||)
• Mathematical operators (+, -, *, /, %, ^, **)
• Mathematical functions (abs, asin, acos, atan, cos, cosh, exp, ln, log, 

log10, min, max, mod, p10, power, sgn, sign, sin, sinh, sqr, sqrt, tan, 
tanh, time, valif, x)

• Parameters (.PARAM)
• Internal variables
• Terminal currents, voltages and terminal potentials
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ERC directive syntaxERC directive syntax

l Examples

– .ERC MODEL=HVPGD60 CHECK=’(VDS(@) > -50) && (VDS(@) < 2)’ TW=0.5
– .ERC MODEL=HVPGD60 CHECK=’(VGS(@) > -60) && (VGS(@) < 2)’

– .ERC MODEL=HVPGD60 CHECK=’(VGS(@) > -16) && (VGS(@) < 5)’ TW=0.5
– .ERC MODEL=HVPGD60 CHECK=’(VGS(@) > -20) && (VGS(@) < 5)’

– .ERC MODEL=HVPGD60 CHECK=’(VD(@) > -2) && (VD(@) < 60)’ TW=0.0005
– .ERC MODEL=HVPGD60 CHECK=’(VD(@) > -2) && (VD(@) < 65)’

– .ERC MODEL=HVPGD60 CHECK=’(VS(@) > -2) && (VS(@) < 60)’ TW=0.0005
– .ERC MODEL=HVPGD60 CHECK=’(VS(@) > -2) && (VS(@) < 65)’
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CHECK directive syntaxCHECK directive syntax

l The .CHECK directive activates the checking of defined 
electrical rules specified with the .ERC directive .

Specifies the maximum number of warnings to be output to the simulation log 
file. When the maximum number of warnings is reached, the simulation 
continues but the checks are no longer performed.

WLIMIT=<count>

Specifies the time at which checking must stop. The default stop is the last time 
point of the analysis.

TSTOP=<stop>

Specifies the time at which checking must start. The default start is the first time 
point of the analysis.

TSTART=<start>

Specifies whether or not to perform Electrical Rule Checks during the 
simulation.

ERC=YES|NO


