Motivation

It is often the case that all the concurrent assestthat are placed in a design unit share the=sdock and
disable iff condition. While it is possible to dedi a default clocking for the assertions, it is possible to
do so for the disable iff condition. It is then assary to repeat the same code in all the asserfidris
proposal remedies the situation by introducingfawedisable iff declaration which applies to afisertions
in the scope where the default disable iff is deda (Note that it is not applied to propertiessequences,
only to assert property, assume property, covepgity, cover sequence, and expect statements.)tNate
its scoping rules are different from the currenfad# clocking scoping rules in that default disaif can
be redefined in nested scopes such as nested maetlrations. However, there is a Mantis tickel 381
which asks to modify the default clocking scopintes in the same way.

A byproduct of this proposal is the unificationtbf terminology: the argument of disable iff is stimes
calledreset expression, sometimeseset condition, and sometimes unwieldy phrases like “expressiothé
di sabl e iff clause”. The current proposal suggests uslisgple condition in all cases, since it is more
consistent with other assertion terminology, edgabled execution, disabled attempt, etc.

Another byproduct is a fix of a coloring problemSgntax 14-3.

JH: 2007-11-07. Updated to change “default desata “default disable iff”. This frees “defaulishble”
to be used by SV-EC. We still keep the phraseatdescondition” and “default disable condition” tbu
when talking about the declaration we call it “defali sabl e i ff declaration”. In the VPI stuff,
vpiDefaultDisable is changed topiDefaultDisablelff. The rationale for this is thapiDefaultDisablelff will be
associated with the defauli sabl e i ff declaration, which is new. For backward compéitbi
vpiDisableCondition has been left as it was.

LRM references are 1©1800-2008-draft4-PROTECTED.pdf
LJP: Fixed the heading of 16.48. Changed titl&é6ol5 to “Disable iff Resolution”

LJP: 11/19:In 1800/D4, 14.12 “Default clocking”, the “default clockihgs referred to once as “default
cycle specification statement” and once as “defaldtking specification”. The terminology should be
consistent. The “cycle” is a clear typo, but theheuld also be consistency in whether it is a ‘Hjgation
statement” or just a “specification”. | changetbiuse “default clocking specification statement”

LJP: 11/20 updated text on scoping rules

LJP: 12/4 added alternate text for 16.5 based aethven 1757 has been incorporated.

14.12 Default clocking

REPLACE inSyntax 14-3—Default clocking syntax

The syntax for the default cycle specification esta¢nt is as follows:
module_or_generate_item_declaration//:fromA.1.4

| default clocking clocking_identifier ;

WITH
The syntax fodefault clockinghe-default-eyelspecification statement is as follows:



module_or_generate_item_declaration//:fromA.1.4

| default clocking clocking_identifier; ;

[Note to the Editor: There are two changes insyrgax itself. One is to change the font of the
terminating semicolon from non-bold black to boddlr The other is to add the ellipsis (...) ateghd to
represent the omission of “default disable iff",iglnis not relevant in this context.]

Alsoin 14.12 Default clocking
REPLACE

A default clocking is valid only within the scopentaining the default clocking specification.

WITH
A default clocking is valid only within the scopentaining the default clocking specificatistatement.

16.5 Boolean expressions
REPLACE (if 1757 is not incorporated)

There are two places where Boolean expressions atconcurrent properties:
— In the sequences used to build properties
— In the top-leveti sabl e i ff clause (se&6.129

WITH
There are two places whegesieanbooleanexpressions occur in concurrenibpertiesassertions
— In the-sequences-used-to-build-properdisequence or property expression
— In thedisable condition inferred for an assertion, dpetieither in aop-leveldi sabl e iff
clause (seé6.129 or in a defaulti sabl e i ff declaration (see 16.15)

ELSE (if 1757 is incorporated) REPLACE

There are two places where boolean expressions mcconcurrent assertions:
— In a sequence or property expression.
— In the top-leveli sabl e iff clause (se&6.19

WITH

There are two places where boolean expressiong mcconcurrent assertions:
— In a sequence or property expression

— In thedisable condition inferred for an assertion, djptieither in a@op-leveldi sabl e i f f
clause (seé6.129 or in a defaulti sabl e i ff declaration (see 16.15)

ALSO IN 16.5 REPLACE



The expressions used in defining sequences areatgdl over the sampled values of all variablesefoth
than local variables as describedlih9 and the current values of local variables andsttpience boolean
methodsnded andmatched (seel6.13.§. The expression in thi sabl e i ff clause is evaluated using
the current values of variables (not sampled) amdapntain the sequence boolean mettiggered . It
must not contain any reference to local variablesthe sequence methaglsled andmatched . If a
sampled value function (sé&€.8.3 is used in the expression, the sampling clockthe®xplicitly specified
in

the actual argument list. For example:

assert property (@( posedge clk)
disable iff (a&& $rose(b, @( posedge clk))) trigger |=> test_expr);

Thedi sabl e iff expression will preempt the evaluation of the dgsein a time step whereis 1 and
the sampled value function returng as determined by the rules of evaluation for ugside sequences
described irl6.8.3

WITH

Thebooleanexpressions used in definisgguencearea sequence or property expression shaévaduated
over the sampled values of all variables (othen floaal variables as describedlifi.9 and the current
values of local variables amd the sequence boolean methedded andmatched (seel6.13.§. The
preceding rule shall not, however, apply to expoessin a clocking event (see 16.4T heexpression
expressiongn thedi-sable-i-ff-clauses a disable condition arevaluated using the current values of
variables (not sampled) amdnmaycontain the sequence boolean methigdered . lt-musiThey shall
not contain any reference to local variakiesior tothe sequence methoelsded andor matched . If a
sampled value function (sé&€.8.3 is used inhe-expressioan expression in a disable conditithe
sampling clocknustshallbe explicitly specified in the actual argument. IFBor example:

assert property (@( posedge clk)
disable iff (a&& $rose(b, @( posedge clk))) trigger |=> test_expr);

Thedisable condition specified in thie sabl e i ff expressiorclausewill preempt the evaluation of the
assertion in a time step wheres 1 and the sampled value function returrisas determined by the rules
of evaluation for use outside sequences describgd.B.3

16.12 Declaring properties

REPLACE

The expression of thdi sable iff is called thereset expression. Thedi sable iff clause allows
preemptive resets to be specified. For an evaluatiothe property spec, there is an evaluation of the
underlyingproperty_expr. If prior to the completion of that evaluation theset expression becomes true,
then the overall evaluation of the property resirtslisabled. A property has disabled evaluatioit ¥fas
preempted due to di sabl e iff condition. A disabled evaluation of a property doeg result in
success or failure. Otherwise, the evaluation efpitoperty_spec is the same as that of tipeoperty_expr.
The reset expression is tested independently féereint evaluation attempts of thpeoperty spec. The
values of variables used in the reset expressierthense in the current simulation cycle, i.e., setpled.
The expression may contain a reference to an eimd gioa sequence by using the methiadgered of that
sequenceMatched andended of a sequence and local variables cannot be ustteineset expression. If a
sampled value function is used in the reset exjpresthe sampling clock must be explicitly spedifia its
actual argument list as described 16.8.3 Nesting ofdi sabl e iff clauses, explicitly or through
property instantiations, is not allowed.



WITH

The expression of thei sabl e iff is called the-eset-expression disable condition. Thedi sabl e i ff
clause allows preemptive resets to be specified. &o evaluation of theroperty spec, there is an
evaluation of the underlyingroperty expr. If prior to the completion of that evaluation treset-egression
disable conditiorbecomes true, then the overall evaluation of tlopgrty results in disabled. A property has
disabled evaluation if it was preempted due tdigabl e i ff condition. A disabled evaluation of a
property does not result in success or failure e@tise, the evaluation of thpeoperty spec is the same as
that of theproperty expr. The reset-expressiodisable conditionis tested independently for different
evaluation attempts of thproperty spec. The values of variables used in theset-expressiodisable
condition are those in the current simulation cycle, i.ef sampled. The expression may contain a
reference to an end point of a sequence by usegnéthodriggered of that sequencévatched andended

of a sequence and local variables cannot be usiirnset-expressiodisable conditionlf a sampled value
function is used in the=set-expressiodisable conditionthe sampling clock must be explicitly specified i
its actual argument list as describedli®.8.3 Nesting ofdi sabl e iff clauses, explicitly or through
property instantiations, is not allowed.

16.13.3 Clock flow

REPLACE

The scope of a clocking event does not flow inrtbset condition afi sabl e iff.
WITH

The scope of a clocking event does not flow inmrtisetdisablecondition ofdi sabl e iff.

16.13.6 Sequence methods
REPLACE

The value of metho&nded evaluates to true if the given sequence has reaitheehd point at that
particular point in time and false otherwise. Tineled status of the sequence is set in the Obsegienr
and persists through the Observe region. This ndei@ll only be used to detect the end point of a
sequence used in another sequence. It shall béeoed an error if this method is useddinsabl e i f f
boolean expression for properties. There shalldeincular dependencies between sequences indydie b
use ofended .

The value of methodiggered evaluates to true if the given sequence has reathemd point at that
particular point in time and false otherwise. Thgdgered status of the sequence is set in the @bsegion
and persists through the remainder of the time §thjs method shall only be usedvini t statements or
boolean expressions (s@el.4 outside of sequence context or in theabl e iff boolean expression for
properties. It shall be considered an error to kevthis method on sequences that treat their formal
arguments as local variables. A sequence treatfoitsal argument as a local variable if the formal
argument is used as an Ivalue in operator_assignoneénc_or_dec_expression in sequence_match_item.

WITH

The value of metho&nded evaluates to true if the given sequence has reaitheghd point at that
particular point in time and false otherwise. Tineled status of the sequence is set in the Obsegienr
and persists through the Observe region. This ndei@ll only be used to detect the end point of a
sequence used in another sequence. It shall bédeoad an error if this method is usedtiredi-sable
Hif-boelean-expressiderprepertiesa disable condition There shall be no circular dependencies between
sequences induced by the userafed .



The value of methodiggered evaluates to true if the given sequence has reathemd point at that
particular point in time and false otherwise. Thiggered status of the sequence is set in the @bsegion
and persists through the remainder of the time §thjs method shall only be usedviai t statements or
boolean expressions (s€e4.4) outside of sequence context or disable conditionghe di-sableiff
boolean-expressiofor-properties It shall be considered an error to invoke thighud on sequences that
treat their formal arguments as local variablesefjuence treats its formal argument as a locahbiarif
the formal argument is used as an Ivalue dperator—assignmentoperator_assignment or

he—er—dec—expressidnc_or_dec_expression in sequence—mateh—iteseguence_match_item.

16.15 Disable iff resolution

Note to editor: Shift the numeration of the follogisubsections accordingly.

Note to the editor: Add a Syntax Box containing fitilowing text:

module_or_generate_item_declaration ::= /[l fromA.1.4

| default clocking clocking_identifier;
| default disable iff expression_or_dist

A defaultdi sabl e iff may be declared within a generate block locallyithin a module, interface, or
program declaration. It provides a default disad@adition to all concurrent assertions in the scapd
subscopes of the defaditsabl e i ff declaration. Furthermore, the default extendsnipreested module,
interface, or program declarations. However, ieatad module, interface, or program declaratiors, larcal
generate block itself has a defaditsabl e iff declaration, then that defauli sable iff applies
within the nested declaration or local generatekbnd overrides any default sabl e i ff from outside.
Any signals referenced in thi# sabl e i ff item that are resolved using scopes will be resblvom the
scope of the declaration.

The effect of a defaultli sabl e iff item is independent of the position of the dedlarawithin that
scope. Declaring more than one defalilsabl e i ff item within the same module, interface, program
declaration, or generate scope shall be an ertwe. sStope does not extend into any instances of lemdu
interfaces or programs.

In the following example, modulml declaresstl to be the default disable condition, and thereads
defaultdi sabl e i ff declaration in the nested modut2 The default disable conditiostl applies
throughout the declaration ofl and the nested declarationna®. Therefore, the inferred disable condition
of both assertionsl anda2 isrstl .

modul e m1;
bi t clk, rsti;
default disable iff rstl;
al: assert property (@( posedge clk) pl); // property pl is defined elsewhere

modul e m2;
bi t rst2;

éé: assert property (@( posedge clk) p2); /I property p2 is defined
elsewhere
endnodul e

eﬁam)dul e



If there is a defaultli sabl e i ff declaration in the nested modute, then withinm2 this default disable
condition overrides the default disable conditietldred inm1 Therefore, in the following example the
inferred disable condition @fl isrstl , but the inferred disable conditionasf isrst2 .

modul e m1;
bi t clk, rstl;
default disable iff rstl;
al: assert property (@( posedge clk) pl); // property pl is defined elsewhere

mm)dul e m2;
bi t rst2;
default disable iff rst2;

;Z: assert property (@( posedge clk) p2); /I property p2 is defined
elsewhere
endnodul e

eﬁanndul e

The following rules apply for resolution of the alde condition:

a) If an assertion hasdi sabl e iff clause, then the disable condition specified is thause shall
be used and any defaditsabl e i ff declaration ignored for this assertion.

b) If an assertion does not contairdiasabl e i ff clause, but the assertion is within the scope of a
defaultdi sabl e i ff declaration, then the disable condition for thesgtgm is inferred from the
default di sabl e iff declaration.

c) Otherwise, no inference is performed (this is egl@nt to the inference of a'b0 disable
condition).

Below are two example modules illustrating the agapion of these rules.

nmodul e examples_with_default ( i nput | ogic a,b,clk, rst, rstl);
default disable iff rst

property pl;
di sable iff (rstl) a|=>b;
endproperty
/I Disable condition is rstl - explicitly specified within al
al: assert property (@( posedge clk) di sable iff (rstl)a|=>b);

/I Disable condition is rstl - explicitly specified within p1
a2: assert property (@(posedge clk) pl);

/I Disable condition is rst - no explicit specifica tion, inferred from
/I default disable statement
a3: assert property (@( posedge clk) a |=> b);

/I Disable condition is 1'b0 . This is the only way to
/I cancel the effect of default disable.
ad: assert property (@( posedge clk) di sable iff (1'b0)a|=>b);

endnodul e
nmodul e examples_without_default ( i nput | ogic a,b,clk, rst);

property p2;
di sable iff (rst)a|=>b;
endproperty

/I Disable condition is rst - explicitly specified within a5
ab: assert property (@( posedge clk) di sable iff (rst)a|=>b);



/I Disable condition is rst - explicitly specified within p2
a6: assert property (@ ( posedge clk) p2);

/I No disable condition
a7: assert property (@ ( posedge clk) a |=> b);

/I Only enable condition and clocking event are inf erred from an always
block

/I Assertion a8 is equivalent to

/I assert property (@(posedge clk) !bit'(rst!'="b0) |-> (a |=>b));

al ways @(posedge clk or posedge rst)
if (rst)

ef;e begi n

a8 : assert property (a|=>Db);
end
endnodul e

In assertiora8 the inferred enabling condition is from thlese clause of théf - el se statement, and thus
it has to represent the complementary interpretaifahe four-valued expression in thie condition. One
such form is as indicated in the comment alz@®/eOther equivalent forms may be used, suc{{rais'=

'b0) I== 1'b1)

36.4 Module

Note to editor: in the diagram

REPLACE

vpiDefaultClocking |
Cclocking block ): |
WITH
vpiDefaultClocking
Cclocking block ):
S TTTT T . vpiDefaultDisablelff
fo expr s

distribution :

__________________



36.5 Interface
Note to editor: in the diagram

REPLACE

vpiDefaultClocking

) N\
clocking block <
(elcling bock )

WITH

vpiDefaultClocking

Cclocking block >=
,/’ . . K% vpiDefaultDisablelff

G expr I

! e eeieetielieits o

\ |

. . . !

: distribution !

__________________

36.8 Program
Note to editor: in the diagram

REPLACE

vpiDefaultClocking

) N\
clocking block <
((elcling bock )




WITH

vpiDefaultClocking
Cclocking block e

,/’ . . K% vpiDefaultDisablelff
’ 4 \ \u

,l \ expr ,,' \I‘

' Semmmmmmm oo - |

! o !

\ distribution !

\

\

36.43 Concurrent assertions

REPLACE

vpi DisableCondition

e mm e T m

______________

WITH

vpi DisableCondition

’
-

distribution !

1




36.45 Property specification

REPLACE
' expr ; <
Tttt vpiDisableCondition
WITH
,,I ! expr \/| \‘\
I‘. distribution i vpiDisableCondition

__________________

36.48 Multiclock sequence expression

REPLACE
vpiDisableCondition @ . _—----_____-___ .
> expr )
WITH
o expr T
Vp|D|Sab| eConditiOﬂ I" distribution :I

__________________



A.1.4 Module items

REPLACE

module_or_generate_item_declaration ::=
package or_generate item_declaration
| genvar_declaration
| clocking_declaration
| default clocking clocking_identifier;

WITH

module_or_generate_item_declaration ::=
package or_generate item_declaration
| genvar_declaration
| clocking_declaration
| default clocking clocking_identifier;
| default disable iff expression_or_dist

M.2 Source code

REPLACE
#define vpiDefaultClocking 709
WITH

#define vpiDefaultClocking 709
#define vpiDefaultDisablelff Editor to fill



