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What is dERC?

o JERC stands for dynamic Electrical Rule Checks

o Electrical Rule Checks verify that invariants are
respected according to circuit design or
technology related specifications.

o Asopposed to static checks, dynamic electrical
rule checks are dynamically applied during
simulation:

— At operating-point
— At every point of aDC analysis
— At every time step of the transient analysis
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o Whenever invariants need to be checked in a
SPICE circuit description, such as:
— High voltage
— Low power

o Inorder to perform specification or performance
TR related checks that are not otherwise performed.

3 o Inorder to detect errors and solve them early in
the design process.
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How is dERC used?

o Therules are defined by the designer in the pattern

file (or included using external rule definitions).

o Each electrical rule check is applied:
— Either to specific components
— Or to al components that use specific models

o Whenever aviolation is detected, a message is
Issued inthe ssmulation log indicating:
— Which device violated the rule (where)
— Which values caused the violation (why)
— Thetime or time interval of the violation (when)
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* .ERC NAME = ERC_ON_JMOD
CheCk Whether the +MODEL=IMOD CHECE='I3([d)] > -4&60u’
saturation current is below S
.ERC NAME = ERC_ON CIN
-460uA for IMOD model +DEVICE=Cin CHECK='VC(R) > D.ln!
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Test & Diagnostic
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ERC: rule 'ERC_ON CIN' dewi
YC(CIN) = -181.8f ;
ERC: rule 'ERC_ON _JMOD' device
IZ(JFET) = -db6&u ;
ERC: rule 'ERC_ON JHMOD' device
I3(JFET) = -d6=u ;

ﬁE ICIN' wiolated 'WC(@) > 0.1ln' from 3.070000e-010s to 2.5000002-0073
'JFET' wiolated 'IS(E) > -460u' from 7.276600e-00%9s to 8.276600e-009s

'JFET' wiclated 'I5(E) > -460u' frow 1.727660e-008z to 1.827660e-008s
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[5|3FET| = 465 ;

EKC: culs CERC_MI_IENY dewice
= - =

.

FETI = 3

EZFT: mla 'ERC_DE_ID dewiow
CE|JIFET| = 352w ¢

EFCI [le CERG_DO_AMD' geaiie
LE|JFET| = —%520 2

EEC) rals BRC_DE_THODY derics
[E|JFET| » —8k5m

SFU1 rale JEBC_INAY gewice
LEIJFET| = 468
jul]

JFET

IFET

'IFET

"UFET

CIFET

* IFET

CAFET

IFET

*dFET

wislwcas ‘IS |H| 5 —Af0u' from &.72TSS0s-0007 ta E.82TeSMn-00Ex

vislwtad 'I5|H] > —4#0u' Erem T.72TE0e-000x ta T.4I1T¢SNe-00Ex

wisluvad 'IF|@] > —M0u* Ecom B.72TERIE-00EF ta BOITAIe-DIER

FLELALER CLRIRI > -4RMI° CEdm ¥, TITES0E-TNEDS [0 ¥, ATl NES

windared CTHIB] » ~diin® from 10737658008 T 1,005 6005

wisdarad 'LI[@] > -460u* Coom 1.L700Ee-00Te o 1. LEZTEEe-00T0

wialutad ‘L5 |8] > —Adlu' Erom 1.27Z7648-0077 ta 1. ZEZTSSE-00Tx

L5I8 =

vinlutad ~4i[a' from 1.37IT8Se-001x ta 1.302TEEs-0Tx

winlutad 'IF |81 > 400" Ecom 1.47IT8Sx-007r to 1, A0ITER-M1Tr
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The ssimulation determines where, why and when for accelerating circuit debugging
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ERC directive syntax
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o« The .ERC directive defines electrical rules for devices,
model parameters and expressions.

NAME=" <nane>" Specifies an optiona name or description which will appear in the simulation log
filein order to identify the rule.

DEVI CE=" <devi ce>" Specifies the name or a wildcard name of the device(s) to be checked.

MODEL=" <npdel >" Specifies the name of a model or model class (NMOS, PMOS, NPN, PNP, NJF,
PJF, D, R, C) to be checked

CHECK=" <expr essi on>’ Instance expression to be checked

TWe<t i ne w dt h> 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 O.

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

DEBUG-WARNI NG PAUSE| ABCORT | Specifies the action to be performed when aviolation is detected. The default
action is to output a warning to the simulation log file. It is also possible to pause
or abort the ssimulation, in which case the warning is aso outpui.
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o The syntax of the expressions is the standard mathematical
expressions syntax with the special character @ asthe
placeholder for the instance being checked.

o EXpressions can contain combinations of:
* Logic operators (>, >=, <, <=, ==, 1=, 2, &&, |))
e Mathematical operators (+, -, *, /, %, », **

» Mathematical functions (abs, asin, acos, atan, cos, cosh, exp, In, log,
log10, min, max, mod, p10, power, sgn, Sign, sin, sinh, sgr, sgrt, tan,
tanh, time, valif, x)

* Parameters (.PARAM)
* Interna variables
 Terminal currents, voltages and terminal potentials
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ERC directive syntax

o Examples

- .ERC
- . ERC

- . ERC
- . ERC

- . ERC
- . ERC

- . ERC
- . ERC

MODEL=HVPGD60
MODEL=HVPGD60

MODEL=HVPGD60
MODEL=HVPGED60

MODEL =HVPGD60
MODEL =HVPGD60

MODEL=HVPGD60
MODEL=HVPGD60

CHECK=
CHECK=

CHECK=
CHECK=

CHECK=
CHECK=

CHECK=
CHECK=

(VDS(@
(VGEs(@

(VGS(@
(VGS(@

(V@ >
(V@ >

"(VS(@ >
"(VS(@ >

VvV Vv

VvV Vv

[N -

[

;

\Q*JJUJ
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-50) && (VDS(@ < 2)’

TWEO. 5

-60) && (VGS(@ < 2)°

-16) && (VGS(@ < 5)’

TWEO. 5

-20) && (VGS(@ < 5)’

-2) && (VD(@ < 60)’
-2) && (VD(@ < 65)°

-2) && (VS(@ < 60)°
-2) && (VS(@ < 65)

TW£O. 0005

TW£O. 0005
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CHECK directive syntax 37
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o The.CHECK directive activates the checking of defined
electrical rules specified with the .ERC directive .

ERC=YES| NO Specifies whether or not to perform Electrical Rule Checks during the
simulation
TSTART=<start > Specifies the time at which checking must start. The default start is the first time

point of the analysis.

TSTOP=<st op> Specifies the time at which checking must stop. The default stop isthe last time
point of the analysis.

WLI M T=<count > Specifies the maximum number of warnings to be output to the ssmulation log
file. When the maximum number of warnings is reached, the simulation
continues but the checks are no longer performed.
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