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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DELAY AND POWER CALCULATION STANDARDS -

Part 1: Integrated circuit delay and power calculation systems

FOREWORD

1) The IEC (Internatlonal Electrotechnlcal Commlssmn) is a worIdW|de orgamzatlon for standardlzatlon comprising
all nagioma T promote
interngtional co- operat|on on aII questlons concerning standardlzatlon in the electrical\and ele ic|fields. To
this ehd and in addition to other activities, the IEC publishes International Stagdards. irpreplration is
entru i i j R i with may
participate in this preparatory work. i , - g zati } liaising
with {he S Ernational
Organfization for Standardization (ISO) in accordance with conditions determined 3 ween the
two onganizations.

2) The fprmal decisions or agreements of the IEC on technical mdtters™e re as neg sible, an
intern tlonal consensus of op|n|on on the relevant subjects since eac 8 sentation
from

3) The dpcuments produced have the form of recommendationg for the form

of stgndards, technical specifications, technical reports
ittees in that sense.

S wey ar& accepted by thg National
e

uhdertake to apply IEC Intprnational
brds transparently to the maximum i in{ their national and regional standgrds. Any
nce between the IEC Standard and or regional standard shall be clearly

diverg

indicafed in the latter.

5) The IEC provides no markin i val & ible for any
equip v

6) Attentjon is drawn to the possbility\ i i e subject

of patgnt rights. The IE

Internatjonal Standard iftee 93:

Design putomatio

This standard d P1481 (1999): IEEE Standard for delay and power

calculat]
The tex{ based on the following documents:
FDIS Report on voting
93/143/FDIS 93/144/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This standard does not follow the rules for the structure of international standards given in
Part 3 of the ISO/IEC Directives.

IEC 61523 consists of the following parts, under the general title: Delay and calculation
standards:

IEC 61523-1, Part 1: Integrated circuit delay and power calculation systems

IEC 61523-2, Part 2: Prelayout delay calculation model specification of CMOS ASIC libraries
(to be published)
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The committee has decided that the contents of this publication will remain unchanged until
2006. At this date, the publication will be

* reconfirmed;

e withdrawn;

+ replaced by a revised edition, or
+ amended.

@%
;
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Introduction

The objective of the Delay and Power Calculation System (DPCS) is to make it possible for integrated cir-
cuit designers to consistently calculate chip delay and power across Electronic Design Automation (EDA)
applications and for integrated circuit vendors to express delay and power information only once per tech-
nology while enabling sufficient EDA application accuracy.

This is accomplished by a coordinated set of standards which support a standard method to describe timing
and power characteristics of integrated circuit design units (cells and higher level design-elements); a stan-
dard method for EDA applications to calculate chip design instance specific delay, slew, and power for|logic
and interconnects; and standard file formats to exchange chip parasitic and cluster i i

A major integrated circuit design problem is to ensure the chip
requifements. At this time in the EDA industry, there are numerous m

A Initiative (Si2) to standardize on cgntrib-
Language (DCL) and its companion proce-
Fmats
Drmat
Drmat
ynop-

y, the
for a
these

The 1481 Working Group is composed of four subgroups: Architecture, Language, Parasitics and Cllster-
ing, and Power. The members of each of these groups are members of the P1481 Working Group. The P1481
Working Group has a vice-chair liaison with Japan to coordinate development and review of the specifica-
tion there. The IEC TC93 WG 2 also participates in the review and development of this specification.

In addition to numerous individua contributors, both OVI, VHDL Internationa (VI), and Si2 have played
significant roles in the development of this standard and funding of the technical documentation.
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DELAY AND POWER CALCULATION STANDARDS -

Part 1: Integrated circuit delay and power calculation systems

1. Overview

The Delay and Power Calculation System (DPCS) standard is a coordinated set of standards which support a
standard method to describe timing and power characteristics of integrated circuit design units (cells and
higher level design elements); a standard method for EDA applications to calculate chip design instance spe-
cific delay, slew, and power for logic and interconnects; and standard file formats to exchange chip parasitic
and cluster information. The four distinct standard specifications covered in this document include:

— A description language for timing and power modeling (DCL).
— A software procedural interface (Pl) for communications between ED, compiled
libraries of DCL descriptions.

— A standard file exchange format for floorplan cluster informatior el i igr| (PDEF).
1]1 Scope
As stated in the introduction, the scope of the DPCS sta i &t possible for integratgd circuit
designers to analyze chip timing and power consist I i : ications,|for inte-
g o for EDA
vendors to meet the|r application perf . aCi i hdards is
in 1 by the
in ircui i ing thetegratedCircuit designer. Although thik specifi-
cati i her s equaly
well to representation of timi j\gners d’'macros (or hierarchical design elenpents).
T:I:esespecification make.i S chisye consisteat timing and power results, but do not guarantee it.
They provide for agny d sOf hich computes delay and power based on iptegrated
cifcuit vendor-s pp ied ith 3¢ ‘desi supplled agorithms for macros), but does not guarantee
EDA applic ! icate the.design-specific information required for these algorifhms. By
sgecifyi ng stahda asitic data and floorplanning information, the standard|provides
a S iroriments with no such standards. However, it is the respongibility of
th and the
aq standard
ex
1
Ak feature'siz chips shrink below 0.5um, interconnect delay effects outweigh those of the logic cells.

Tlpis rneans placement of cells and wire routing of the interconnects become asimportant a factor as the type
of caT drivers and recaivers on the Interconnect. As aresult, EDA Togic design applicaiions (such as synthe-
sis) now need to interact closely with physical design applications (such as floorplanning and layout). Appli-
cations that before could consider only simple delay and power models now need to deal with complex delay
and power equations. The designer now needs EDA applications which can be directed to specific timing
constraints, and provide consistent and accurate characterization of a chip’s timing and power before it is
manufactured. Plus, due to the complexities of the delay and power equations, the integrated circuit vendor
needs to have control of application calculations and not be restricted by unique characteristics of the broad
set of applications demanded by the customers (the designers).

Over the past few yearsit has become increasingly apparent modern VLS| designis no longer bounded only
by timing and area constraints. Power has become significantly more important. In an era of hand-held
devices, ranging from mobile computing to wireless communication systems, managing and controlling
power takes on an important role.
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Several benefits can be attained from low power designs in addition to extended battery life. Low power
devices often run at lower junction temperature which leads to higher reliability and lower cost cooling sys-
tems. There are also several challenges for calculation and modeling of power (and delay) in deep-submi-
cron (less then 0.25um) designs. Now, EDA tools can accurately calculate and model power by using this

DPCS standard.

1.3 Contents of this standard

The organization of the remainder of this standard is:

standard.
—| Clause 4 (Acronyms and abbreviations) defines the acronyms used j
—| Clause 5-1 (High-level DPCS architecture) gives an overview of
dard fit together to achieve the DPCS goals.
—| Clause 6 (Delay Calculation Language (DCL)) provides the
model timing and power.

layout.
—| Annexes. Foll

9,

bed to

hicate

ed to

clus-
mate
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2. References

This standard shall be used in conjunction with the following publications. When the following standards are

- 15—

superseded by an approved revision, the revision shall apply.

1SO/IEC 9899:1990, Programming Languages— C

$

@%

N
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3. Definitions

For the purposes of this recommended practice, the following terms and definitions apply. IEEE Std 100-
1992, The New |EEE Standard Dictionary of Electrical and Electronics Terms, should be referenced for
terms not defined in this standard.

3.1 application, EDA application: Any software program that interacts with the delay and power calcula-
tion module (DPCM) through the procedural interface (Pl) to compute instance-specific timing values.
Examples include batch delay calculators, synthesis tools, floor-planners, static timing analyzers, etc. See
also: delay calculation module, procedural interface.

32alc See timing arc.

3.3 argument: The value or the address of adata item passed to a function or prgCedy

3.4 timing calculation, delay calculation: The process of calculating G 3 &
checlis associated with the physical primitives (cells) of an integrated circtit design ntegrated
circuit design, and their interconnections.

3.5 baick-annotation: The annotation of information from further downstrea DN) in
the dgsign process. See also: back-annotation file.

3.6 bpck-annotation file: A file containing
tion, [for example Physical Design Excha
(SPEF) files. See also: back-annotation, timig anqotati

nota-
Drmat

specified signal edge (e.g., of a clock).
Also,|the Bl AS clause used/i

3.7 bjas: The time difference between the data@n e 8
: &men

3.8 b|directional: A pi
from|it (i.e., act both a

ogic signals onto an interconnect and receive logic signals
39D ectionaf netsand/or pnets, or of pins and/or nodes. If the items collegted in
the P F us ey of may not correspond to alogical bus described in the ngtlist.

3.10 offen computed as an approximation to an Resistor/Inductor/Capaci-

tor (K 7 vat characterizes the admittance of an interconnect structure at a partjcular
drivey. ionQfre asifics and pin capacitances to a C-effective alows the calculation of [delay
and s es fporacell characterization data which assumes a pure capacitive output load. Syn: effgctive
capa

3.11 fell: (A)primitive’in an integrated circuit library. For the purposes of this specification, “prinitive”’
m thetiming properties of the cell are directly described in the DPCM without reference back o the
applicatronTor the Tnternal Structure of the cell. This primitivenesstypicaly I1Saresult of the Characterization
of that cell by the semiconductor vendor, but it may instead be a result of the construction of atiming model
for asub-circuit by the application and itsloading into the DPCM at run-time. For PDEF, cell refersto alog-
ical instance and alibrary primitiveis called agate.

The term cell can arise in the context of the abstraction of atype of cell availablein thelibrary or in the con-
crete selection and placement of acell in the final design. If the context is not clear, the terms cell type and
cell instance (or just instance) shall be used. See also: cell type, instance.

3.12 cell type: Name used to identify a particular cell inthe library.
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3.13 cluster: A grouping of cell instances and/or clusters which are constrained to each other due to physical
location or some other shared characteristic(s). It is not valid to have a cell instance explicitly made a mem-
ber of more than one cluster. Syn: partition, region.

3.14 column: In a PDEF datapath cluster, a cluster of cell, spare _cell, and/or cluster instances placed or
constrained to be placed in the vertical (Y-axis) direction. See also: row, datapath.

3.15 constraint: A timing property of adesign which is supplied as a goal or objective to an EDA tool, such
aslogic synthesis, floorplanning, or layout.The tool shall not start out with afixed design implementation; it
shall build or modify the design to meet the constraint. See also: timing check.

3.16 patapath: A type of PDEF cluster which contains rows and/or columns of cluster, cell\skip, gnhd/or
sparg_cell instances. A PDEF datapath typically corresponds to structured logic. X , colurmn.

3.17 glelay: Thetimetaken for adigital signal to propagate between two points;
3.18 flelay arc: See: timing arc.

3.19 delay calculation language (DCL): The programming languag ol v ecific
timing data. DCL contains high-level constructs which can ref ! ( y that
influgnce timing and also express the sequence of calculatid q i y and
timing check limit values.

3.20 felay calculation language compilet:
that reduces DCL from ASCII text to compute
module.

piler,
ur“ation

3.21 flelay and power calcyfatj ) com-
plian{ software componen ' G enddr that is responsible for computing insfance-
Speci ) Qi e and
linkedl to the application viahe R, ‘ i i DCL
comgiler andli@o i

3.22 gdelay and powef Cs n: the
DCL alculations, and text formats for physical design and pafasitic
information.

3.23

3.24 inter-
conngct str

3.25 garly/mode: The very first edge that propagates through a given cone of logic.

3.26 fanout: The pin count of a net (the number of pins connected to the net), minus one. This definition
includes all input, output, and bidirectional pins on the net with the sole exception of one pin (assumed to be
related to the particular timing arc currently of interest). Although less fundamental than pin count, fanout is
frequently used in the definition of wireload models.

3.27 forward annotation: The annotation of information from further upstream (earlier in the design flow)
in the design process. See also: forward annotation file.

3.28 forward annotation file: A file containing information to be read by atool for the purpose of forward
annotation, for example an SDF file containing PATHCONSTRAINTS. See also: forward annotation.
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3.29 function, PI function: One of the C functions that comprise the DPCS procedural interface.

3.30 gap: In PDEF, spacing between rows and/or columns in a datapath.

3.31 gate: In PDEF, the physical abstraction of an library primitive.

3.32 hard macro: A cluster whose cell placements relative to each other are fixed. Often the interconnect
routing between the cells is aso fixed and a parasitics file describing the interconnect is available for the

hard macro. The location of the hard macro in the floorplan may or may not be fixed.

3.33 hard region: A cluster which has defined physical boundaries in afloorplan. All cells.contained in the
clustgr shall be placed within the boundaries of the cluster.

334 cause
highdr- Dnul-
tiple einces’,
hieral

3.35 /hold

timin interval
isass ingful.
Seea

3.36

3.37 Drrect
data, Fange

of po|

3.39 struc-
ture.

3.40 ened,
unfol of an integrated circuit, also referred to elsewhere as an “qccur-

rence he unfolded design hierarchy. In PDEF, thisis aphysical cluster or 4 logi-

341 . tive term for structures (in an integrated circuit) which propagate a $ignal
betw! ins of ¢8|l instances with as little change as possible. These structures include metal and|poly-

ias, fuses, anti-fuses, etc. But, interconnect shall not include such structures if they foccur
as paft-of the fixed layout of acell.

3.42 late mode: The very last edge that propagates through a given cone of logic.

3.43 layer: In PDEF, a particular level of interconnect on which alogical or physical pinislocated.

3.44 library (integrated circuit): A collection of circuit functions, implemented in a particular integrated
circuit technology, which an integrated circuit designer or EDA synthesis application can select in order to

implement a design. See also: cell.

345 library (software): A collection of object code units that may be linked, either statically or at run-time,
with other libraries and/or object code to produce a software program.


https://iecnorm.com/api/?name=8475fb11c2aa4aef5f20bd0c31f32e77

10

15

20

25

30

35

50

61523-1 © IEC:2001(E) -19 -

3.46 library control statements: These statements control the logical organization and loading of subrules
in atechnology library. See also: subrule, technology library.

3.47 load-dependent delay: That part of a delay through a cell instance attributed to the admittance (load)
presented to the arc sink pin and the internal impedance of the output.

3.48 mesh table: A multi-dimension table which defines every type of delay model in terms of discrete
points. Each point represents a delay value in terms of severa cell parameters or interconnect parameters.
The delay calculation module is expected to interpolate between these points based on a mathematical
expression defined by the technology file.

3.49 {to) model a cell: The creation of a specific elaboration of a model using nodel

3.50 modeling procedures. Describe the action of a circuit with respect to timing\and power Ctions
inclugle creating segments and nodes, determining the propagation properties, ahd setting thedel >s|ew

3.51 nodeling statements: DCL statements which map cell configyr

3.52 pet, net instance: An abstraction expressing the idea of ar ior\between various points
inadesign. Inahierarchical representation of the design, nef ) D pins
of loer hierarchical levels (including cell instancas) ports & pther.
In a flattened (unfolded and elaborated) deési : 2 h net

hold

ifclude
reference signal stays in a specified|state.
ksto establish the stability of the addrfss or

3.53 pochange timing check: A timing che

timeq are referred to opposite transmons 0] the eference sl
the pgriod between these transiti WhIC th
This{iming check is frequei Iy applied to ry ahd-fatcl-ba

select inputs before, dur

3.54 hode: A ¢ 8l point (shre whick logpc signals pass) which has been identified as an fid to
moddling the ti i Y0t correspond to any physical structure. In PDEF, th|sisa
physical pi ical structure.
3.55 nthe Pl for rapid switching between technologies.
3.56 to place logic signals onto a connected net or interconnect structyre.

357 & i required for the calculation of some result.

3.58 itics: fcal properties of a design (resistance, capacitance, and impedance) that arise due to
the nfture of the materials used to implement the design.

3.59 period timing check: A timing check which specifies the allowabl e time between successive periods of
asignal.

3.60 periphery: The outer part of an integrated circuit where instances of cell types designed specifically to
interface the internal circuitry to the “outside world” are placed. This part includes “pad” cells (which are
input and output buffers) and power and ground pads; it may also include test circuitry, such as boundary
scan cells.

3.61 n-model: A simplification of ageneral RLC network that represents the driving point admittance for an
interconnect.
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3.62 pin: A terminal point where an interconnect structure makes electrical contact with the fixed structures
of acell instance or the conceptual point where a net connects to alower level in the design hierarchy.

3.63 pin count: The number of cell instance pins that an interconnect structure visits, including al input,
output, and bidirectional pins. Pin count isthe number of “places’ the interconnect goes to on the chip.

3.64 pnet: A physical net which has no correspondence to the logical function of the design, such as aroute
segment which is reserved for future routes across a hard macro, or a power net not described in the design
netlist.

3.65 pole: The complex frequency where a L aplace Transform is infinite. Combined withresidues, thisis a
convenient mathematical notation for the impedance or transfer function of a passive circuit,
circu i

3.66
highe

3.67
toan
input

nown
of an

3.68 aves the des Bppli-
cation. For a complete integrated circuit desi opl e, this poi etal pad of an output ol bidi-
rectignal pad cell.

3.69 procedural interface, Pl: The set of £ ions Us hange

3.70 pulse width timing nina

specified state once it hpstra

371RC,RCti
of tinpe) or ati

Sions

3.72 Cture.
3.73 rence
signg hctive

state,
andr

he set
te.

Two i refer-
ence pignal transition when the stable interval begins. The removal time is the time after the reference signal
transitromrwhernrthestabtemtervatends:

If the asynchronous control signal goes inactive during the stable interval, it is unknown whether the flip-
flop or latch takes on the state of the datainput, remains set, or is reset.

3.74 recovery time: See: recovery/removal timing check.

3.75 recovery timing check: A timing check that establishes only the beginning of the stable interval for a
recovery/removal timing check. If no removal timing check is provided for the same arc, transitions, and
state, the stable interval is assumed to end at the reference signal transition and a negative value for the
recovery timeis not meaningful. See also: recovery/removal timing check.
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3.76 region: A region pertainsto a particular physical section or block of afloorplan. See: cluster.

3.77 removal time: See: recovery/removal timing check.

3.78 removal timing check: A timing check that establishes only the end of the stable interval for a recov-
ery/removal timing check. If no recovery timing check is provided for the same arc, transitions, and state, the
stable interval is assumed to begin at the reference signal transition and a negative value for the removal time
is not meaningful. See also: recovery/removal timing check.

3.79residue: Thevalueof lim (s—sy) x F(s) , where F(s) hasthe complex pole s,. See also: pole.
S—= 8

3.80
the fu
onea

Ily. If
inglicate

381 and
physi
3.82 cont-
strain

Drevi-
ous € D/IEC
9899
3.85 esti-
matin
3.86 Kignal
transi ed to
flip-f bf the

clock
efine the stable interval. The setup time is the time before the refgrence

Mterval begins and shall be negative if the stable interval begins after the
otd time is the time after the reference signal transition when the ftable

al” changes during the stable interval, the reliability of the resulting state of the flip-flop or

3.87 setuptime-See—setuprfhotdtimimgtheck; mochange timmimg theck:

3.88 setup timing check: A timing check that establishes only the beginning of the stable interval for a
setup/hold timing check. If no hold timing check is provided for the same arc, transitions, and state, the sta-
bleinterval is assumed to end at the reference signal transition and a negative value for the setup time is not
meaningful. See also: setup/hold timing check.

3.89 shared port: An output or bidirectional port where some other output port of the cell derives its logic
function. The output load at a shared port affects not only the delay to that port itself, but aso the delay to
any ports sharing it.
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3.90 sink, sink pin: The sink pin is the end of a delay arc, i.e. the destination of the logic signal. For arcs
across cell instances, the sink is the driver pin. For arcs across interconnect, the sink is the receiver pin.

391 sizemetric: A value used to estimate properties of interconnect wholly contained in aregion. The met-
ric may be freely chosen (for example, square microns or gate sites), but it needs to be consistent between
the cells and the wireload models. See also: wireload model.

3.92 skew timing check: A timing check that specifies the maximum time between two signal transitions.
This timing check is frequently applied to dual-clock flip-flops to specify the maximum separation of the
active edges of the two phases of the clock.

3.93 Bkip: In PDEF, spacing between the ordered cell, spare_cell, and/or cluster instances it\rows gnd/or
columns of a datapath.

écan

vhich

3.94 Hew: A measure of the shape of the waveform constituting a logic state transition. ay
have hedlmensonsof time, in which caselt |s aslewtlme or thed|men ons i i

3.95 Hew-dependent delay: That part of an input-to-output del i i i At the
input|of the arc taking longer to make a transition than is considered itleal.

3.96 Hew rate: A measure of how quickly a signal take
Slew|rate isinversely related to slew time andNs someti

, i.e.,7a voltage-per-unit|time.
pre slew time isintendgd.

3.97 Hlew time: A measure of how long a sig 3 > ansitiagn, i.e., the rise time or fall|time.
Slew|time is inversely related to slew rate ‘ ihuous

P CON-
ay be

r arcs
[ pin.

Eour ce, so"

cell instances,

hich 1§ presently not part of the logical function of a design, and there-
slogical netlist. A spare cell istypically reserved for future logic modifi-
hanges in the interconnect layers of the chip.

bed to
inter to

the design. Thisterm |ncI udes information that is not cell type-specific and data specmc for each cell typein
the library. The kind of data used varies with the timing cal culation methodology. General data and cell data
may be contained in the same file or in separate files. Cell data also may be merged with the timing models
of each cell, for example when atool performsits own timing calculation.

3.103 technology library: A technology library is a program written in DCL consisting of one or more sub-
rules, each of which may contain references to other subrules (yet to be loaded). There is no hierarchical
limit to the nesting of subrules within the scope of atechnology library. Subrules can also be segmented into
technology families, which alters the way they are made available to the application.
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3.104 time-of-flight: The time delay between asignal leaving adriving pin or primary input port and reach-
ing areceiving pin or primary output or., Time-of-flight is generally dominated by the time taken to charge
the distributed capacitance of the interconnect and the capacitance of the driven pins through the distributed
impedance of the interconnect. The internal impedance of the driving port affects the load-dependent delay
but not (directly) the time-of-flight.

3.105 timing annotation (file): The annotation of adesign in one tool with timing data computed by another
tool. If timing calculation is performed as an off-line process (separately from the application using the tim-
ing data), the process of reading the timing data into the tool is known as timing annotation. A timing anno-
tation file stores the data written by the timing calculator and is later read by an application. Syn: back
annotation.

3.104 timing arc: A pair of ports, pins, or nodes possess some timing relationshi
delay|of asignal from one to the other or atiming check between them. Delay are$
tinct ports or nodes of acell or over the interconnect from driver pins to receivexpins

3.107timing check: A timing property of acircuit (frequently a cell) whit i €S i pinmtime
betwgen two input signal events. This relationship needs to be satisfied for_ th i i Ctly.

3.104 timing model: A timing model represents the timing beliavi ) i 5 mu-
latior] and timing analysis. For black-box timing behavlor it repres fipitioh of pin-to-pin delays
betwgen any pair of pins as well as internal nodes. In adi NEnti i ihition
of tinping checks and constraints on any paiyof pins gngy

3.109 transition: The change of alogic signa
shall jcause ...") or the pair of logic states bet
low-tp-high transition ...”).

input
for a

3.11d unloaded delay: Thé baded

(uncgnnected) and the si

3.11% undefin avior: erro-

neous program

envi-

NOTH d.

3.112 n the
implgmentation. Th&implementation is not required to document which behavior occurs. Usually the fange
of pobs L .

3.113via: In PDEF, aphysical connection between two different levels of interconnect, or between alevel of
interconnect and a physical or logical pin.

3.114 wireload model: A statistical model for the estimation of interconnect properties as a function of the
geometric measures available before the completion of layout and routing. Typical model propertiesinclude:
fanout, capacitance, length, and resistance. See also: size metric.
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4. Acronyms and abbreviations
This section lists the acronyms and abbreviations used in this standard.

API Application Programming Interface (see also PI)

ASIC Application Specific Integrated Circuit

AWE Asymptotic Waveform Evaluation

CAE Computer-Aided Engineering (the term EDA is preferred)
CHl CAD Framework Initiative

DCL Delay Calculation Language

61523-1 © IEC:2001(E)

DRCM  Delay and Power Calculation Module
DHRCS Delay and Power Calculation System
D-BPF  Detailed Standard Parasitic Format
EDA Electronic Design Automation

EDIF Electronic Design Interchange Format
HDL Hardware Description Language

oip Object Identifier

oVl Open Verilog International
POEF Physical Design Exchange Format
Pl Procedural Interface
PUT Process/\oltage/ Temperaturé
R Resistance times Capacitance
AN

RI
R-
SO
Sig
SPH
SPh
SPH
VH
VH
VI
VI
Vi,
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5. Delay and power calculation system architecture

5.1 Overview

The goals of the Delay and Power Calculation System (DPCS) architecture are to make it possible in a
multi-vendor, multi-tool environment, for integrated circuit designers to calculate timing and power consis-
tently, for integrated circuit vendors to express timing and power information once for a given technology,
while enabling sufficient EDA application accuracy.

To meet these goals, the DPCS shall have total control of delay and power calculation, support arbitrary
f f T X I have very nigh performance. 1n agditior e DPCS archite
d power calculation

permit integrated circuit vend supply delay an
of the release of design tools by EDA vendors.

AN
N
HDL S
Description '2?
( BoF Dammne
< PDEF, SPEF)<—'

DCL Compiler

/Dci ay-Catcutationtanguag
k (DCL)

Delay and Power Calculation Module (DPCM)

Figure 5-1 High-level DPCS architecture

The Delay and Power Calculation Module (DPCM) contains code (compiled from DCL source) which
enables an application to compute power, timing delays and timing constraints efficiently.
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— The procedura interface (Pl) is used by both an application and the DPCM to control delay and
power calculations.

— SDF contains constructs for describing computed timing data (for back-annotation) and specifying
timing constraints (for forward-annotation). In integrated circuit design, it is common for a delay
calculator application to calculate delays from post-layout data and write out the resultsin SDF.

— PDEF contains constructs to describe physical design information. It can be used as a back-annota-
tion medium for passing physical design information from back-end applications (floorplanning and
layout) to those on the front-end; it can also be used to communicate physical constraints from front-
end applications (synthesis, timing analysis, and partitioning) to those on the back-end.

—  SPEF contains constructs to convey information between parasitic extractors and applications that
utilize the extracted circuit information.

Figure 5-1 aso illustrates several key points:

a) | Applications shall be written (or modified) to use the DPCS-defined PINfor & e}cal-
culations.

b)| The application isfully responsible for mapping between design instances .. de '

¢)| The application isfully responsible for the state of the design. ! S pbout
calculating delays and power, but nothing about a specific desig Auses the PI to agquire

all design-specific information, including electrical data
(often contained in SDF, PDEF, or SPEF files).
d)| TheDPCM iscomposed of one or more subrul
ASCII description following the rute

dynamically linked with the applicCati
€) | A subrule may implement one or more ti
f) | One or moretiming models may be/
subrules.

bm an
M is

5.2 Procedural interfase

A crycia part of the DR ' al interface (Pl) between an application and the DPCM.
i u@w : ‘ \ ultiple applications. Details of the Pl are descrilped in

code
Ind/or
hkage
mr,
cals

E be
resolvied\with dynamically-loaded code and how to locate that code. The specification of how to locate the codg shall
alow the application to choose from among multiple implementationsof I 1 bdcmi r.

5.2.1 Global policies and conventions

The DPCM assumes a single locus of control and data understanding exists for callbacks. For example, if an
application passes a pointer to apor t structure as one argument in acall to the DPCM, the DPCM assumes
it can pass that same pointer as an argument to a callback function.

In general, the DPCM shall not cache any design-specific data val ues between calls, since the DPCM cannot
know when any such data might become invalid. The DPCM can cache within a single application call.
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-4
-4
—P

Delay and Power EDA Application

Calculation Module \
/

Qr

I mplementation- bdcm

dependent P gndard Procedura Interface

5.2.2

Durin
jectt

a)

b)

ture linkage structure

g executio : ithi S moves between the application and the DPCM
b the following

purpds

Dr the

aghnol -

ogy I|brary should be i mpl emented then orgamzesthe statements i nto Iogl cal groups called technol ogy fam-

ilies and physical units called subrules. The run-time system assembles these units into a unified DPCM.
The application then views the DPCM as a single sub-program from which it can request services.

5.3.1

Technology library

A technology library is a program written in DCL consisting of one or more subrules, each of which may
contain references to other subrules (yet to be loaded). There is no hierarchical limit to the nesting of sub-
rules within atechnology library. Subrules may be segmented into technology families, which alters the way
they are made available to the application (see 6.14).
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5.3.2 Subrule

A subrule contains a combination of definitions and prototypes used to implement a portion of a technology
definition. A subrule is a separate compilation unit and consists of one or more of the following independent
components:

C preprocessor directives

Embedded C code

DCL directives

DCL atomic, model procedure, table manipulation, and library control statements

5.4 Ihter—operability

Cong
for th
level

In pal

a)
b)

c)

deration has been given to the possibility of having multiple implementeti ems
s standard (compiler, run-time linker, and run-time library) and the desi iylimal
pf inter-operability among such implementations.
ticular, an application can concurrently access subrules constréicted | o
limiting all subrulesin a particular technology family'to a
appending an implementation-specific suffix to the begin

withdcm and

requiring the application to
1) track which technology familiesuse whit!
2) usethe appropriately-named Pl call
3) maintain separate implementation-
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6. Delay Calculation Language (DCL)

This section describes the delay modeling and calculation used in this standard. The formal syntax is
described using the following Backus-Naur Form (BNF). For this clause only following conventions are
used:

a) Lowercase words, some containing embedded underscores, are used to denote syntactic categories
(terminals and non-terminals), e.g.,
literal_character_sequence

b) _Boldface words are used to denote reserved keywords, operators, and punctuation marks as a

c) Arsto
mple,
the following step (d) shows five options for atiming_mode_oper
d)| A vertical bar separates alternative items (use one only) i aee, in which case
it stands for itself, e.g.,
timing_mode_operator ::=-> | <- | <->| <-
€) | Square brackets enclose optional jtel 2 ) S i ce/in which case it stangls for

itself. For example:

. The
aent

pression { , expression }
X pression | comma._expression _list , expression

ithin a group (use one only) unlessit appearsin boldface, in which case

enthesis are part of the syntax for a bus and the second set groups the items ngt_ref

h) —Angre brackels enclose 1tems when no spacing 1S allowed beiween the 1tems, such as within an
identifier. In the following example:

identifier ::= <identifier_first_char>{ <identifier_char>}
the actual character(s) of the identifier cannot have any spacing.
i) A hyphen (-) isused to denote arange. For example:
identifier_first_letter :=a-z| A-Z

indicates the first letter of the identifier can be alowercase letter (from ato z) or an uppercase |etter
(from A to 2).
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If the name of any category starts with an italicized part, it is equivalent to the category name with-
out the italicized part. The italicized part is intended to convey some semantic information. For
example, msb_constant_expression and Isb_constant_expression are equivalent to

61523-1 © IEC:2001(E)

constant_expression.

The main text uses italicized font when a term is being defined, and nronospace font for examples, file
names, and while referring to constants such as 0, 1, or x values.

6.1 Character set

The character—set—shatbe-the-same-as-that-defired-HnSection52-4{Character—setsi)yo Q/IEC
9899]1990, Programming Languages — C, excluding tri-graph sequences and muttibyte characterd. The
a phapetic escape sequences such as’\n', representing newline, shall be the same aS.those Qefied,insgction
5.2.2{" Character display semantics’) of 1SO/IEC 9899:1990, Programming L arguages—
6.2 lLexical elements
This gection describes the lexical elements used to define the D
6.2.1 Whitespace
Whitgspace is a contiguous sequence of opé vline,
carrigge return, vertical_tab, and form fe
6.2.2Comments
A cofnment shall be either
—| a character ends with the first occurrence of the character
sequence */ . akacter sequence / * shall not be recognized as starfing a
— [ ™ and ends with the first occurrence of either the newl|ne or
6.2.3
The s
lidentifier
| double_quoted character_sequence
| constant
| string_literal
| operator
| punctuator
| header_name

Syntax 6-1—Syntax for DCL token
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Tokens other than string_literal and double quoted character_sequence shall not contain embedded

whitespace.

6.2.3.1 Keyword

DCL reserves many tokens as keywords (see Table 6-1). These keywords shall be used only in the context as

defined by DCL. No keyword shall be used as an identifier (see 6.2.3.2).

All keywords shall be case sensitive. Each keyword has two valid syntactic forms: one using only upper-case

letters, and one using only lower-case letters. Table 6-1— shows only the upper-case syntactic form.

6.2.3.2 Identifier
Anidentifier isthe name which represents a value, except within the PATH, F

NODE and OUTPUT clauses, where it istreated as aliteral string. Anidentifier isa
chargcters starting with an alphabetic character, followed by zero or mor

The gyntax for identifiersin DCL is given in Syntax 6-2.

chargeters.
(o

Anid

NOTH
librany
TECH

6.2.3 racter sequence

A doL cter_sequence has the semantics of an identifier.

The

ntax far double qL 1oted charactersin DCI iqgi\/pn in Syntax 6-3

it some identifiers are universally unique, so as to not collide when dig
es are combined. Examples of such identifiers are METHOD names (see 6.12.

parate
7) and

7

double_quoted_character_sequence::=" literal_character_sequence "
literal_character_sequence ::= <literal_character>{<literal_character>}

literal_character ::= any character in the ASCII character set except
double_guote, newline, or carriage return

Syntax 6-3—Syntax for DCL double quoted character
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Table 6-1—Keywords
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ADD_ROW FILE REFERENCE
ANYTN FILE_PATH REFERENCE_EDGE
ANYOUT FILTER REFERENCE_EDGE_SCALAR
ASSIGN FLOAT REFERENCE_MODE
BIAS FORWARD REFERENCE_MODE_SCALAR
BLOCK FROM REFERENCE_POINT
BOTH FROM_POINT REFERENCE_SLEW
BUS HOLD REMOVAL
BY IMPORT REPLACE
CALC HHPURE
CALC_MODE INCONSISTENT
CALC_MQDE_SCALAR INPUT
CALL INPUT_PIN_COUNT
CELL INTEGER
CELL_DATA INTERNAL
CELL_QUAL KEY
CGHT LATE
CGPW LATE_MODE AR
CGST LATE_MODE_SCALA
CHECK LATE_SLEW AR
CHECKS LOAD_TABLE
CKTTYPH NAL_SLEW
CLKFLG SIKK_EDGE
COMPARE SINK_EDGE_SCALAR
COMPILATION_TIME_STAMP SINK_MODE
CONSISTENT SINK_MODE_SCALAR
CONTROL_PARM SKEW
CPW SLEW
CSsT SOURCE_EDGE
CYCLEADJ SOURCE_EDGE_SCAL AR
DATA SOURCE_MODE
DEFAULT SOURCE_MODE_SCA| AR
DEFINES Q STATEMENTS
DELAY STORE
DELETE_ROW / STRING
DHT OPTIONAL SUBMODEL
DO RWISE SUBRULE
DOUBLE UTPUT SUBRULES
DPW UTPUT_PIN_COUNT SUPPRESS
DST OVERRIDE TABLE
DYNAMIG PASSED TABLEDEF
EARLY PATH TABLE_PATH
EARLY_MODE PATH_DATA TECH_FAMILY
EARLY_MODE“SCAL PATH_SEPARATOR TERM
EARLY_ EW PHASE TEST
EDGES PIN TEST_TYPE
END PINLIST TO
EXPORT PROPAGATE TO_POINT
EXPOSE PROPERTIES UNLOAD_TABLE
EXTERNAL PROTOTYPE_RECORD UNTIL
FALL PURE VAR
QUALIFIERS VOID
RECOVERY WHEN
Z_TO_ONE
Z_TO_ZERO

ZERO_TO Z
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6.2.3.4 Predefined references to Standard Structure fields

DCL defines a set of identifiers to reference fields in the Sandard Structure (see 8.13). These identifiers
shall bevisiblein al scopes. Table 6-2 lists the predefined identifiers.

Table 6-2—DCL predefined references to Standard Structure fields

QX

Passed in calculation.

. e Set by DPCM or —
Predefined I dentifier Data Type passed in by application Description
BLQPCK PIN Passed 1n during model search, | The instance BIock 1dentifi-
Passed in calculation. ca}'m&?nthed n.
N
CAlLC_MODE STRING Passed in calculation. i eo%a Ccu-
| ith iz
urr lent
WORSC ,- ina’l.
AN
CALC_MODE_SCALAR INTEGER | Passed in calculation \ \dm@etype of cgcu-
lathon ciated with the
currgnt propagate segrrjent
| ation: bestCase,
worstCase, or nominal.
CElYL STRING { | Thecell of thecircuit upder
calculation. Theuniqugcell
identification is the corfcat-
enation of CELL,
CELL_QUAL and
MODEL_DOVAI N (sep@-
<\ /-\ rated by a period).
CELL_DATA " Vi during model search, Initial pointer to the cagh-
in calculation. ing system for cell basgd
/\ store clauses.
CELL_QUAL \/ Passed in during model search, | Thecell of thecircuit upder

calculation. Theuniqugcell
identification is the corjcat-
enation of CELL,
CELL_QUAL and
MODEL _DOVAI N
(separated by a period)

CKT PN \) STRING Set by DPCM. Reserved for library deyel-
oper's use.

CLKFLG \/ STRING Set during model search, Holds the clock flag tojoe

Passed in calculation. assigned to this calculgion.

CYCLEADJ INTEGER | Set during model search. Reserved for library devel-
oper’s use.

EARLY_SLEW FLOAT Passed in calculation. Holds the slew associated
with the propagate seg-
ment for the delay or dew
to be calculated. This slew
represents the SLEWof the

earliest signal to arrive at

the segment for which the
DELAY or SLEWis being

calculated.
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Table 6-2—DCL predefined references to Standard Structure fields (continued)

. o Set by DPCM or .
Predefined | dentifier Data Type D {in by application Description
FROM_POINT PIN Set during model search, Holds the from point of the
Passed in calculation. propagate segment for the
delay or slew to be calcu-
lated.
INPUT_PIN_COUNT INTEGER | Passed in during model search. | Holdsthe number of input
pinsonthecircuit currently
s e N '
Iy priouct Ul urin
ca ion. \
LATE_SLEW FLOAT Passed in calculation.
N
MOPEL_DOMAIN STRING The cell of the circuit upder

PSS

calculation. Theuniqugcell
identification is the corfcat-
enation of CELL,

CELL_QUAL and
MODEL_ DOVAI N (sepg-
rated by a period).

MOPEL_NAME

wring mpdel search.

Holds the name of the hod-
elproc that is currently jn
control.

N
DA

%L,

\%ad in during model search.

Holds the number of ngdes
connected to the circuit
currently being modele or
under calculation.

OUTPUT_PINSCOUN INTEGER | Passed in during model search. | Holdsthe number of output
pins connected to the cjr-
cuit currently under callcu-

- lation or model build.
PAT \ \> STRING Set during model search, Holds the path or test sfate-
Passed in calculation. ment name.
PATH_DATA \) VOID Set during model search, Holds the pointer to th
Passed in calculation. path and pin basecach;
PHASE STRING Set by DPCM. Gives accessto phase. This

is acombination of the
SOURCE_EDGE and

SI NK_EDGE. When the
SOURCE_EDGE and the
S| NK_EDCE are the same
value, PHASE issettol . If
they are not the samevalue,
PHASE is set to O.
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Table 6-2—DCL predefined references to Standard Structure fields (continued)

. o Set by DPCM or .
Predefined | dentifier Data Type D {in by application Description
REFERENCE_EDGE STRING Set during model search, Indicates whether the cal-
Passed in calculation. culationisfor therising,
falling, or both edges.
REFERENCE_EDGE_SCALAR INTEGER | Set during model search, Indicates whether the cal-
Passed in calculation. culationisfor therising,
falling, or both edges.
REFERENCE_MODE STRING Set during model search, Indigates whethey the chl-
Passed in calculation. cufationi earlyymade,
/hs( ode\Qr bath.
REFERENCE_MODE_SCALAR | INTEGER | Set during model search, Indi wh er}wqpaf-
Passed in calculation. latign 1Sor made,
moge or bot
REFERENCE_POINT PIN Set during model ch\ s the fxom point of the
Passed in cal cutati ment for the

ated’and is generaly
inTEST and TABLEDEF
statements.

REFERENCE_SLEW

FLOA

RO,

SO LS
in CU|M
N

>

Holds the dew associard
with the test segment f¢r
which the check is beirlg
analyzed. Thisslew regre-
sents the SLEWof the rgfer-
ence or “clock.” This
dlowsthe
REFERENCE_SL EWtdq
ater the calculations pgr-
formed by the CHECK
statement. The CHECK
statement can adjust the¢
Bl AS by an amount wiich
isafunction of the refg
ence's sew.

SIGNAL EDG STRING Set during model search, Indicates whether the cil-
Passed in calculation. culation represents the fis-
ing edge, falling edge, pr
both.
SIGNAL _E SCALAR INTEGER | Set during model search, Indicates whether the cil-
Passed in calculation. culation represents the fis-
ing edge, falling edge, pr
both:
SIGNAL_MODE STRING Set during model search, Indicates whether the cal-
Passed in calculation. culation represents early
mode, |ate mode, or both.
SIGNAL_MODE_SCALAR INTEGER | Set during model search, Indicates whether the cal-

Passed in calculation.

culation represents early,
mode, late mode, or both.



https://iecnorm.com/api/?name=8475fb11c2aa4aef5f20bd0c31f32e77

10

15

20

25

30

35

50

— 36 —

61523-1 © IEC:2001(E)

Table 6-2—DCL predefined references to Standard Structure fields (continued)

. o Set by DPCM or .
Predefined | dentifier Data Type D {in by application Description
SIGNAL_POINT PIN Set during model search, Holds the to point of the
Passed in calculation. propagate segment for the
delay or slew to be calcu-
lated and is generally used
in TEST and TABLEDEF
statements. Thisis used
during test computations.
SIGNAL_SLEW FLOAT Passed in calculation.
stategnent can be afungtion
A\ VQ X esigna's slew.
SINK_EDGE STRI ing¥mod saa@D Indicates whether the cpl-
in'cal cutatjon. culation represents the fis-
ing edge, falling edge, pr
both.
SINK_EDGE_SCALAR INTEGER Indicates whether the cgl-

dut Wch,
in calcuketion.

culation represents the fis-
ing edge, falling edge, pr
both.

SIN

QD
K_M ooE<> &\/z

=
N

\aﬁﬁ\g model search,
in calculation.

Indicates whether the cpl-
culation represents earlly
mode, late mode, or both.

SIN

K _MODE_SCALAR

Set during model search,
Passed in calculation.

Indicates whether the cpl-
culation represents earlly
mode, late mode, or both.

X
N
RCE-EDOE SCADAK

SOU STRING Set during model search, Indicates whether the cil-
Passed in calculation. culationisfor therisin
edge, faling edge, or br)th.
SOU INTEGER | Set during model search, Indicates whether the cil-
Passed in calculation. culationisfor therisin
edge, falling edge, or bpth.
SOWREE_MODE STRING—Set during-model-search; Hrdicates whetherthe-cal -

Passed in calculation.

culationisfor early mode,
late mode, or both.
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Table 6-2—DCL predefined references to Standard Structure fields (continued)

. . Set by DPCM or .
Predefined | dentifier Data Type D {in by application Description
SOURCE_MODE_SCALAR INTEGER | Set during model search, Indicates whether the cal-
Passed in calculation. culationisfor early mode,
|ate mode, or both.
TO_POINT PIN Set during model search, Holds the to point of the
Passed in calculation. propagate segment for

which the delay or dew is
tobevarcatared 1t
durjrg delay anchd ew.gom-

REHIS(

6.2.3.5 Compiler generated predefined identifiers

The [PCL compiler generates the values for the predefined identifierg sh

ASTR
Predefined Identifier D@a\ge N\ 6 ( k)ae?w@tion

COMPILATION_TIME_STAMP | STRI T tim\e‘@esﬁmpwﬁen this rule was compiled.
CONTROL_PARM STRING Gi ess tg the CONTROL_ PARMval ue specified
(\\Q the'su E statement which loaded this rule.
RULE_PATH \( ST \e%v essto the RULE_PATH value specified in
,\ the SUBRUL E statement which loaded thisrule.
TABLE_PAT G Gives access to the TABLE_PATH value specified in
the SUBRUL E statement which loaded this rule.

constant ::= floating_constant | integer_constant

Syntax 6-4—Syntax for DCL constant

The floating_constant and integer_constant tokens have the same definition as defined in the 1SO C stan-
dard.

6.2.3.6.1 Pre-defined constant NIL

NI L isapre-defined constant of ISO Ctypevoi d * withavalueof (voi d *) 0 which shall indicate the
PI NLI ST, PI N, STRI NG, ARRAY, or VOID has no value defined.
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6.2.3.6.2 Edge type enumerations

The values for the SI NK_EDGE and SOURCE_EDGE predefined identifiers are enumerations of the edge
values as shown in Table 6-4. Use of these reserved words results in the corresponding string values in the
generated code.

The remaining edge types defined in a DCM _EdgeTypes structure: SAME, BOTH, ALL, COVPLI MENT,
and TERM NATEBOTH shal be considered illega enumeration values for SI NK_EDGE and
SOURCE_EDGE.

Table o-4—kEdge types and conversions A

Keyword Definition String Yale &Nue

FALL The FALL edge meansasignal transitions from a
high level to alow level. The levelsin DCL are
arbitrary as there are no specified reference Ia/elz

&

since they are implied in the calculation.
DNE_TO_Z ONE_TO_Z meansthe signa istransitionizg from™ '
ahigh level to a high impedance state. N

F
}ZQ
RISE The Rl SE edge means asignal trarfsi AS\LK)) a /INR' 0
low level to ahigh levé\Thel {n DCL ar

arbitrary as there arewao specified referepce levels
since they are implied ix the ca/ci

TERM TERMmeans the edge’terminates es N T 5
propagate. (\

4 TO_ONE Z_J0O_ONE ryeans ignal istrapsitionihg from | 'Z1' 8
ré\ihi imp ce state igh level.

JERO_TO Z ZEROAT O\ Z meanstke sighal iStransitioning '0z' 9
rom alow, level toahighimpegance state.

ZZ_TO_ZER}GK/ N\JO Z means thesignal is transitioning 'Z0' 10
akigh i e state to alow level.
NOTH geTypes.

6.2.36. e enumerations

SINKC - IMODE are converted to enumerations as shown in Table 6-5.
Tabte 6-5—Propagatiom mode Conversions
Keyword Definition String Value enum Value
EARLY The very first edge that propagates through agiven | 'E' 0
cone of logic.
LATE The very last edge that propagatesthrough agiven | 'L 1
cone of logic.
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6.2.3.6.4 Calculation mode enumeration

CALC_MODE values are converted to enumerations as shown in Table 6-6.

Table 6-6—Calculation mode conversions

Definition String Value enum Value
Best case 'B' 0
Weorst-ease AL 1
Nominal case 'N'

6.2.3.6.5 Test type enumeration

TEST_TYPE values are converted enumerations as shown in Table 7.

Table 6-7—TEST_ TYPE co sio

Keyword &ef@%n % ( aI ue
CGHT Clock é/a&ing\}-k{}t@ \L/
CGPW Cl ock(Gati n(g_@l séw(}th\&st\>
CGST /\ /Glo\ketl né@thﬂ test\
C:\EN \( Cl ockﬁk&%f@y

W[ N || O

Dat}>a‘etup test 5

=N
\QS}\D \ Hold test 1

‘ \ mC%NG}/ No change test 14

WRY Recovery test 11

\ R%VI OVAL Removal test 12
SETUP Setup test 0

SKEW Skew test 13

6.2.3.7 String literal

A literal_character is any member of the character set except the single-quote ('), backslash (\), or
newline_character. Each of these restricted characters may be present in a single quoted string if it is pre-
ceded by abacksash.

The syntax for string literalsin DCL is given in Syntax 6-5.
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string_literal ::=" {< literal_character>}’

Syntax 6-5—Syntax for DCL string literal

string_literals follow the same semantics as 1SO C string literals (see the I1SO C standard, Section 6.1.4).

6.2.3.

8 Operators

The g

ntex for D€ operatorsTsgiverTiT Syrntax 6-6:

operator ::=
1IN IHI=IN1&& ===

|->]<-|<->]->X<- | <-X->| NEWN

6.2.3

The

Syntax 6-6—Syntax for DZL operato

.9 Punctuator O

yntax for punctuatorsis given in Syntax 6-7.

e M\k\}b\&#/& 1<I>1% {1} %'

The(

6.2.3.

A nal
incor,

6.2.4

Head

r DCL punctuator

Br name prepr ing tokens shall only appear with a#i ncl ude preprocessing directive. The h

Drs is

eader

nam

shall be defined the same asin section 6.1.7 ("Header Names") of the |SO C standard

6.2.5 Preprocessing directives

DCL preprocessing directives are exactly the set defined in Section 6.8 of the ISO C standard and have the

same

semantics.
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6.3 Name spaces of identifiers

—41 -

If more than one declaration of a particular identifier isvisible at any point in the translation unit, the syntac-
tic context determines proper reference to different entities. Thus, there are separate name spaces for various
categories of identifiers, as follows:

identifiers declared in RESULT clauses,
identifiers naming methods and technology families, and

al other identifiers.

6.4 pt

<l i £ - +
Wwiragtc uurativrs Ul UJjeculo

An object has a storage duration which determines its lifetime. There are two si@ ic and
autornati

An obj inkage
shall rt-up.
The gbj

An object defined by a STORE clause shall have static storag ation. ybject, all be
resery [ e ; init$ last-

All n
have
ment|i

For &
withi
lockg

6.5%

Anid
Therd

modeling procedure

State-

Scope
I has

sed) only within aregion of program text referred to as its gcope.

STATEMENTS
RESULT
PASSED
discrete

When lexically identical identifiers exist in the same name space, identifiers in outer scopes shall be hidden
until the inner scope terminates. The DCL scope hierarchy is:

global
TECH_FAMILY
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subrule
statement-prototype
statement
RESULT
PASSED
discrete
modeling procedure
STATEMENTS
statement

The scope of an identifier shall start where the identifier isfirst declared and extend to theend of the scopein

which it was declared. An identifier shall be declared before it is referenced. Multipl
ment$ of the same name shall not occur within the same TECH_FAM LY.

6.6 Linkages of identifiers

A statement identifier declared in different scopes can be made to refg
procgss called linkage. There are three subrule scope options aff
FORWARD. Expose chaining also defines how EXPOSE idengifier
scop4. (See 8.8.1.1 for more details.)

6.6.) EXPORT

A st aH be made visible within another subrule
and option on a statement prototype.

6.6. FORWA

A st i ifie scope before its definition (within the same scope) sh
mad

EXPQSE stat with the same name in separate subrules within the same TECH_FAM L
chai ; W& The application and DPCM are presented with a single EXPOSE entry poi
this iglentifier. irsy EXPOSE statement in a chain is always used as the reference to any EXPOSE

state-

[ by a
, and
LY's

same

scope

il be

Y are
nt for
state-

6.7 DCL data types

DCL supports three categories of data types: native, derived, and array. The native data types are defined in
terms of the 1SO C datatypes. See 8.11.6 for details of the mapping between DCL and 1SO C data types.

6.7.1 Native data types

The syntax for native data typesin DCL is given in Syntax 6-8.
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native_type ::= mathematical _type | pointer_data type

Syntax 6-8—Syntax for DCL native data type

6.7.1.1 Mathematical calculation data types

The syntax for calculation data typesin DCL isgivenin Syntax 6-9.

[
hematical :=NUMBER |DOUBLE FLOA<\¥N \E‘&
mathematical_type | | N | @%3

6.7.1

The g

.2 Pointer data types

yntax for pointer datatypesin DCL isgivenin Syntax 6<10.

Syntax 6-9—Syntax for DCL calculation dat, %

pointer_data type <§‘Q¥\@F|;<N | F&NC&S‘;\V&OI D

6.7.2

The g

Array types

yntax for array types

pointer data type

sion _list ::= scalar { , scalar }

 dimension_list:=*{,*}

Syntax 6-11—Syntax for DCL array type

An array type describes a contiguously alocated nonempty set of objects with a particular member object
type, called the element type. Array types are modeled by their element type, their number of dimensions,
and the number of elementsin each dimension of the array.

An array dimension may have type fixed or variable. The number of elementsin afixed dimension shall be
specified when the array is declared and shall not vary during program execution. The number of elementsin
avariable dimension shall not be specified when the array is declared and may vary during program execu-

tion.
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The following are true for al array types:

61523-1 © IEC:2001(E)

— Arrays can have an arbitrary number of dimensions up to alimit of 255. For any particular array, all

of its dimensions shall have the same type — fixed or variable.

— Thelength of each dimension in a multi-dimensional array shall not depend on the index used for
any of the other dimensions of that array — “ragged” arrays shall not be supported.

— Array indices shall start with zero (0) in each dimension.

— Array types shall be passed and returned as pointers to a contiguous memory region. The array data

shall be organized as defined by the ISO C standard.

Array types shall be constant unless declared to be VAR. A VAR array may have its el ements changed during

requifing a constant array. A constant array type shall not be passed as an argumenAo'a st

a VAR array type.

The YAR array modifier is defined in Table 6-8.

Table 6-8—VAR array modi

progrpm execution. An array type that has the VAR declaration may be passed as an ar mentk\a\ss*ment
enned

liring

Symbol /\Détini@

Wit
cannot be modified in

VAR, var Indicates (to th piler) the arr \f@ |s@iable
references the@rray. ut the far artgy,modifier afray

any variable that
s are constant and

Exan

AN

ORWARD CALC(jname

The

t that
ected
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derived_type ::= result_type | statement_type
result_type::=
assign_statement_name

| calc_statement_name

| expose_statement_name

| external _statement_name

| internal _statement_name

| tabledef _statement_name

statement_type ::= result type ()

A—

6.7.3.1 Result types

analogous to structures in the SO C standard. The name of theg-associ
as the name of the derived data type. RESULT type fi
6.12.1.2.2.
Exanple

cal q(resul t Type): passed(i nteger )

resul t (doubl e; f p=
cal d(exanpl e): passed(r sul%:
d e

cal d(exercise):

6.7.3.2 State
A stg
argun
ing o

Exan

cal ¢ passed(i nt eger: x)

Syntax 6-12—Syntax for DCL derived data type

result(integer:resType(x)+ 3*x);

Al be
used
| and

S5SED
pass-

cal a(stfatenent Type2): passed(integer- z)
result (integer:resType(z)+6*z+ 1);

cal c(exanpl e): passed( st at enent Typel(): vy)
result(integer: y(5));

cal c(exercise): resul t (i nteger: exanpl e(statenent Typel) +

exanpl e( st at enent Type2));

6.8 Type conversions

Type conversions shall be performed based on
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changing the type of an argument to the type of the expected parameter or
changing the type of an expression term to the type of other terms in the same expression.

Only the conversions enumerated in the following subsections are valid in DCL.

6.8.1 Implicit conversions

The following implicit type conversions shall be performed:

— | NTEGERto DOUBLE or FLOAT

An | NTECER valiin chall ha camyariad t0 DOV IREE (E1 AOATY vl tha AvaAcafAd maran
7% T o varoc oo 1ot COor COtoDooDE = (T o Y vvrt X

Tt N

ORvert er—the-expected—parameler or
expression term has type DOUBLE (FLQOAT). An | NTEGER value shall be ted tQ.DOUBLE
when adivision operator is present in the expression.

—| FLOAT to DOUBLE
A FLOAT value shall be converted to DOUBLE when the expressic

—| PI Nto STRI NG
A PI N value shall be converted to STRI NG when th > nete eypression term has
type STRI NG

—| native_array_type, pointer_data

6.8.4 Explicit conversions

The fpllowing explicit type€onversipnsshall eed:

CAL(

CALQ(resType2):

cohyerted to a VARI ABLE-dimension array when afixed d{men-

onverted to an equivalent DERI VED data type when the expected
cture (order, number, and native types) as the argument.

passed(i nt eger: x)
esul t (double:fp = 2*x+3 & integer: x+1);
passed(i nteger: x)

CALC( exanpl e):

CALC( exerci se):

6.9 Operators

resutt(doubtey=2"*x<& nteger—z=x=1);
passed(resType: X)

result(double:x.fp * 4 - 2 * x);

resul t (doubl e: exanmpl e(resType(5)) +exanpl e(resType2(3)));

This section details the operators used in DCL.
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6.9.1 String prefix operator
This subsection details the use of string prefix operators.
6.9.1.1 Explicit string prefix operator

The explicit string prefix operator is a unary operator which modifies the semantics of logical comparisons
between string operands. This operator can be used with string operands within logical expressions.

The explicit string prefix operator isthe * (asterisk) character. This operator shall occur as a separate token
which precedes a string literal or an identifier having a string value.

6.9.1.2 Embedded string prefix operator

ipari -

5 0Ns,

char-
er, To

oper-
n the
5tring
efix operator. If both strings have the prefix

hie shorter string.

rand contains a leading asterisk, this leading agterisk

ent operator (=) shall assign the expression value on the right to
is operator shall make the variable on the left (which shall be an|array
right.

NEW shall be used to create memory space for arrays. NEWis used when a new ingtance
array is needed. After the NEWoperator creates the space for an array, the values of the indiyidual
membersshattteordefimed:

6.9.4 SCOPE operator

The scoping prefix PATH_DATA: : or CELL_DATA: : determines what action statement is associated with
amethod (see 6.12.7), and what the value of a store variable is, based on the value of the corresponding pre-
defined identifier PATH_DATA or CELL_DATA (see Syntax 6-16).
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A reference to an impure statement shall be treated as PURE if the reference is preceded by the purity opera-
tor (M) (see 6.12.2.1). The purity operator is defined in Table 6-9.

Table 6-9—Purity operator

Symbol

Definition

n The unary purity operator declares the statement reference immedigtely fol-

Towing 1t to be PURE, thereby overriding any default assumptiongbased
the optimization rules. References prefixed with the purity o
optimized as a PURE reference.

:

prshall be

A\

6.9.9 Timing propagation

Stati¢ timing includes the need to resolve timing when two or morfe . For
each Eignal, atime period (window) can be defined based on i i {w that
signg can arrive at the node. The resolution process at a nod tsig-
nal based on the windows of the input signals for that node.

DCL supports five ways (modes) to perform thi used

in Pl

ROPAGATE, EDGE and TEST clauses.

Table 6-1 —Ti@are
(\ AN

b

—
Defimition

outptit)= earliest of al early(input)
| ate( output)early (output)

SN

e(ouput)= latest of all late(input)
output)= late(output)

/ec/nrly(output): earliest of all early(input)
|ate(output)= latest of all late(input)

early(output)= latest of al early(input)
late(output)= latest of all late(input)

<-X->

early(output)= earliest of all early(input)
late(output)= earliest of all late(input)

6.9.7

Timing checks

Static timing includes the need to compare the windows of different signals at different nodes. One signal is
always chosen as the reference. The comparison done is determined by a combination of test typeSee “ Test
type enumeration” on page 47., test mode operator See “Test mode operators’ on page 57., and EDGE
clause.

DCL supports three ways to perform this comparison, defined in “ Test mode operators’ on page 57.
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Table 6-11—Test mode operators

Symbol

Definition

->

signal must arrive later than reference + bias
Bias shall be computed using early signal and late reference values.

signal must arrive earlier than reference - bias
Bias shall be computed using late signal and early referencevalues.

signal must arrive earlier than reference - offsetl, and
signal must arrive later than reference + offset2 A (\

Therg are four possible window-edge comparisons - the early or late edgeof th
pared with the early or late edge of the reference window. The test
parispn by specifying which ends of the windows to compare, alon

Typidally, two windows are maintained for each signal, corrgsp i ling transitiong
EDGE clause selects which window is used for the compariso

6.9.8 Test mode operators

This subsection details the use of test mode op&

6.9.8.1 CGHT

The Clock Gating Hold test waodeaperator (SGH

erence edge shall be frg
2 CGPVQ

6.9.8

The

aclos

is similar'to the HOL D test mode operator except th
pin andthesignahshall be from adata pin.

com-
com-

. The

e ref-

Ot the

Ot the

The Clock Pulse Width test mode operator (CPW specifies the edge identified as the signal shall be offset
from the edge identified by the reference. The amount of the offset is at least as large as the bias value. The
edge identified as the signal shall occur before the edge identified as the reference for late mode and positive
bias values. The edge identified as the signal shall arrive after the edge identified as the reference for early
mode and positive bias values. Both edges specified for this test shall be from the same pin and a clock.

6.9.8.5 CST

The Clock Separation test mode operator (CST) specifies the edge identified as the signal shall be offset
from the edge identified as the reference. The amount of the offset is at least as large as the bias value. The
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edge identified as the signal shall occur before the edge identified as the reference for late mode and positive
bias values. The edge identified as the signal shall arrive after the edge identified as the reference for early
mode and positive bias values. The edges specified for this test mode operator shall be from different clock
pins.

6.9.8.6 DHT

The Data Hold test mode operator (DHT) specifies the separation of two data signals on the same cycle. The
DHT specifies an edge of one data signal against the another edge of another data signal. The constraint is
calculated by the CHECKS clause. As with other hold type test mode operators, this test shall ensure the
SI GNAL _ EDGE comes after the REFERENCE _EDGE. The difference between this test made operator and
DST (see 6.9.8.8) isDST implies thereis a cycle adjustment made to the reference sign beforé@a%p

aratign test is performed. Thereis no cycle adjust added to the reference in DHT.

6.9.8.7 DPW

The Pata Pulse Width test mode operator (DPW specifies the edge identified a3 he sl pff set
from fthe edge identified by the reference. The amount of the offset j& ~ ge as the bias valug. The
edge |dentified as the signal shall occur before the edge identified as the e sitive
bias yalues. The edge identified as the signal shall arrive aft i cextifi early
modg and positive bias values. Both edges specified for thig T orshall’be from the sanpe pin
and not a clock.

6.9.8.8 DST

The Data Setup test mode operator (DST) isased to dete i sep-

aratign is established by the CHECKS
S| GYIAL_ EDGE shall arrive

e e S
\ e edge *o-w. the
for pgsitive values of the offse

6.9.8.9 HOLD

The HO Dteﬂ
shall farrive after the

edge on the data pin specified gs the

=
=]
8
g
8
8
3
]
m
m
)
:

tive bias values) the earliest edge identified as the signal
e reference. The HOLD test mode operator shall be uged in

conjynction with &2 aor f i e both modes operator. The reference edge shall be from afclock
pin.

6.9.8

The NOCHAN ® nQde gperator specifies the edge identified as the signal does not change during the

durat|on of the setup period, the entire pulse width, and the hold period. The edge identified as the refgrence
reprefentsithe'ea etge of the clock. The termination of the pulse width period is the opposite edge pf the
refergncel T he edge identified as the sgnal represents the earliest edge of the data. The nochange test mode

operaro equiTes theuseo ECOIMOITEd e 1y Tale ImMoue Operator. crearetwo bras vatues fo est.

The bias value preceding the combined early late mode operator determines the period preceding the refer-
ence edge. The bias value following the combined early |ate operator determines the period following the
opposite edge of the reference. The reference edge shall be from a clock or control pin and the signal edges
shall befrom alogic pin.

6.9.8.11 RECOVERY

The RECOVERY test mode operator specifies the latest inactive edge identified as the SI GNAL_ EDGE shall
arrive before the earliest edge identified as the REFERENCE_EDGE. The bias value shall be positive. The
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SI GNAL_EDGE pin shall be from a control pin. The recovery test mode operator shall be used in conjunc-
tion with the late test mode operator or preceding the both modes operators. The REFERENCE EDGE shall
be from a clock pin.

6.9.8.

12 REMOVAL

The REMOVAL test mode operator specifies the earliest inactive edge identified as the SI GNAL shall arrive
after the latest edge identified as the reference. The bias value shall be positive. The SI GNAL pin shall be
from acontrol pin. The removal test mode operator shall be used in conjunction with the | ate test mode oper-
ator or following the both modes operators. The reference edge shall be from a clock pin.

6.9.8.13 SETUP

The $ETUP test mode operator specifies (for positive bias values) the latest edge [SNAL
shall rrive before the earliest edge identified as the reference. The SETUP test . ‘ )Jsed
in comjunction with the late mode or preceding the both modes operators. ¢ fom a
clocK pin.

6.9.8.14 SKEW

The $KEWtest mode operator specifies the edge identified ag time

eithe
bias

that t
late
Both
be us

6.10

An e

before or after the edge identified as the referen e

the signal and reference shall be from efock pm anckenlythe early mode or late mode operators
Ed.

Expressions

pression iszseq
specifies PL

ands which:

Theq

tax or when explicitly specified.

ntak for array subscripting is given in Syntax 6-13

. The

cates

ifh the

aue.
shall

pressions and the order in which side effects take place are unspegified,

array_index ::= [ integer_comma_expression_list |
comma_expression_list ::= expression{ , expression }

Syntax 6-13—Syntax for array subscripting
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A reference to an array element shall be made using the array name followed by a non-empty list of subscript
expressions, separated by commas and surrounded by square brackets. Each subscript expression shall be of
integer data type and evaluate to an integer value.

NOTE — The ISO C array referenceal b] [ c] [ d] isexpressed asa[ b, ¢, d] inDCL.

6.10.2 Statement calls

This section describes statement callsin DCL.

6.10.2.1 General syntax

The gyntax for statement callsis given in Syntax 6-14.

statement_call ::= statement_name ( [comma_expr
statement_reference ::= statement_call [ array{'hd&. i

N
Syntax 6-14—Syntax for $

Arguments passed to a statement shall be
array$ (see Table 6-8), which shall aso be

6.10J2.2 Built-in function calls

The gyntax for built-in functior calls isgiv

6:15—Syntax for built-in function call

6.10

Thed

\}ethod_statement_call ::= method_statement_name ()

method_statement_reference ::=
method_statement_call [ array_index | . field_reference ]
method_call ::=
method_statement_reference
| PATH _DATA :: method_statement_reference
| CELL _DATA :: method_statement_reference

Syntax 6-16—Syntax for method statement call
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A method statement call made without specifying CELL_DATA: : scope shall default to a method statement
call with the PATH_DATA: : scope.

6.10.

3 Assign variable reference

The syntax for assign variable referencesis given in Syntax 6-17.

assign_variable reference ::=
assign_statement_name [ array_index | . field_reference ]

field_reference -:= result_field_name| array_Index |

44—

The

6.10

The

Syntax 6-17—Syntax for assign variable referen

alue referenced shall be the last calculation for the named ASSI GN Statement,
4 Store variable reference

yntax for store variable referencesis given in Syntax 618.

store variable refer

: R iablé@éy@(sl ot_variable reference
scoped_variable refer ::

store_reference

Syntax 6-18—Syntax for store variable reference

The

alvie referenced shall be that stored during madel _elabharation for the current PATH DA

A or

CELL_DATA. If neither the PATH _DATA: : nor CELL_DATA: : scope operators are specified, use of
PATH_DATA: : shall be assumed.

6.10.

5 Mathematical expressions

This section details the mathematical expressions allowed in DCL and gives their syntax (see Syntax 6-19).
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expression ;=
constant
| identifier
| string_literal
| discrete_expression
| statement_reference
| assign_variable_reference
| store variable reference
| method_call
I buHt-Ha 'Fllnr\hnn call
| c statement reference
| variable_reference
| + expression
| expression + expression
| - expression
| expression - expression
| expression * expression
| expression / expression
| expression ** expression
| (' expression)

variable_reference ;< expr va d_reference]

expr_variable ::=

6.10

Ther

Table 6-12—Mathematical operators

Symbol Definition
* multiply
/ divide
+ add, unary plus

- subtract, unary minus

*x exponentiation
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6.10.5.2 Discrete math expression

Discrete math represents sums or products of expressions. Discrete math expressions compute the sum of
terms or the product of terms. The resulting type of the discrete expression is that of the
discrete_expression_body.

The syntax for discrete math expressionsis given in Syntax 6-20.

discrete_expression ::=

S|

NH ta daal oot oo I vy ataed di oF H
Ul ool C‘.C_UD.:I A ALTurTur oot CLC_UPCl ALVl 1 Ul ool CLC_C/\PI Cool Uyt JUuU

discrete end ::= TO integer_expressio)

discrete operator ;= + | *

discrete_expronN::: ?@;

The discrete_operator repr

+ indicates a s
Both|the intege@

after the discrete g

once,

of PI NsinthePI NLI ST.

6.10.6 Logical expressions and operators

This section details the logical expressions and logical operators allowed in DCL.

The syntax for logical expressionsis given in Syntax 6-21.
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logical_expression ::=

prefix_expression == prefix_expression
| prefix_expression ! = prefix_expression
| prefix_expression >= prefix_expression
| prefix_expression <= prefix_expression
| prefix_expression < prefix_expression
| prefix_expression > prefix_expression
|! logical_expression

H{togica—expressom)
| logical_expression & & logical_expression
| logical_expression || logical_expression

prefix_expression ::=* string_expression | expry\

Thell

6.10

7.Rin range

Syntax 6-21—Syntax for logical expre

DCL logical operators are defined in Table 6-13.

Tablwkper to

L\ 5\\
&& v
!(\ \\ot\_/

3 &

!7\ not equal

> > greater than

< less than

>= greater than or equal to
<= less than or equal to

0

L

A pin range expression represents one or more input pins, or one or more output pins on a circuit.

6.10.7.1 Pin range syntax

The syntax for apin rangeis given in Syntax 6-22.
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pin_range list ::= pin_range{ , pin_range }
pin_range ::=
pin_name
|ANYIN
|ANYOUT
| pin_name - pin_name
| [ pin_string ] [ range_expression ] [ pin_string ]
| [ pin_string ] < range_expression > [ pin_string |

pin_name ::= name | scalar
pin_string ::= name | scalar

range_expression ::= scalar [ - scalar ]

NOTH — The use of angle brackets (<>) or square brackets ([ ] ) affegt i i .1017.2).

6.10J7.2 Pin range semantics

a) | pin_name
represents a single pin with the specifi
b)[ ANYIN

ted in

c)| ANYQUT
Represents an ynordey val and output pins not yet explicitly enumgrated
in aprevious olJ i MODEL PROC or SUBMODEL sequence.

d)| pin_namec pi

The specified pin names shall have the same number of characters.

2)

3

The specified pin names shall contain only characters within A- Z, a- z, 0- 9.

Name incrementation rule:

Names are incremented by lexically incrementing the right-most character of the name
according to the Character incrementation rules below. When a character being incre-
mented in a name cycles back, then the character to itsleft (if any) isincremented.

Character incrementation rules:

A character in a name is lexically incremented through a specific range of characters. This
range depends on the initial character.
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If theinitial character isin therange A- Z, then this character shall be incremented through
the range of characters A- Z. When the character Z isincremented, it becomes A.

If theinitial character isintherange a- z, then this character shall be incremented through
the range of characters a- z. When the character z isincremented, it becomes a.

If theinitial character isin the range 0- 9, then this character shall be incremented through
the range of characters 0- 9. When the character 9 isincremented, it becomes 0.

Cycling back is defined as the incrementation step in which Z becomes A, or z becomes a, or 9
becomes 0.

[ pin_string] [ range_expression | [ pin_string ]

TrHpPres

AO- B7 producesnames A0 Al...A7 A8 A9 BO Bl...B7
ABO- BC1 produces names ABO. . . AB9 ACO. . AC9. .. AZ0.

CO ECl

ening
. The
integer,

the concatenation of the preceding string (if any), the smaller
if any). Theinteger isincremented by 1, and aslong astherepult is

5d to express the lexically lower range value controls the minimum nymber

A<0- 9> producesnames A0 _Al... A9

X<0-99>B  producesnames XOB X1B... X99B
A<3- 00> produces names AO0O A01 A02 A03
c<l- 3>addr producesnamescladdr c2addr c3addr

6.10.8 Embedded C code expressions

The syntax for an embedded C code expression is given in Syntax 6-23.
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c_statement_reference ::= $ name | ¢_reference_sequence

c_reference_sequence ::=
$ name (expression_list ) {name ( expression_list ) }

The C statement reference taken in its entirety shall represent alegal C construct resulting in atype compat-

Syntax 6-23—Syntax for embedded C code expression

ible with the encapsulating DCL expression or assignment.

6.11
This
6.11

Math

6.11

Logig

Computation order
bection detail s the computation order used in DCL.

1 Mathematical expressions

ematical expressions shall be evaluated according to the g

Table 6-14—Mathema/tic\al opﬂ

oPam | g
on. [ ttovight
+ ?(u@r oper\aQr% \rigkht left
Y{* o

Mto right

left to right

|eft to right

6-15—Logical operator precedence (high to low)

Operators Associativity

! right to left

<<=>>= left to right

=== left to right

&& |eft to right

I |eft to right
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The && operator shall guarantee left-to-right evaluation; there is a sequence point after the evaluation of the

first operand. If the first operand eval uates to false, the second operand shall not be eval uated.

The || operator shall guarantee |eft-to-right evaluation; there is a sequence point after the evaluation of the

first operand. If the first operand eval uates to true, the second operand shall not be evaluated.

6.11.3 Passed parameters

Parameters passed in a statement or variable reference shall be evaluated in the order they appear in the ref-

erence, left-to-right.

6.11}4 WHEN clause
Logiga expressionsin VWHEN clauses shall be evaluated in the order they appear
be evpluated.

6.11/5 REPEAT - UNTIL clause

A sefluence of conditional result expressions shall be repeatedly
exprgssion eval uates to true.

6.12|DCL statements

DCL
ment

6.12
This
6.12

The

regui statement. Its syntax is given in Syntax 6-24.

s, Statement failure, interfacing

ed list which declares the quantity, types, and names

State-

bf the

N
/\ AN |_clause ::= PASSED ( passed_argument_list )
|_argument_list ::= passed_type list { & passed_type list}
assed_type list ::= passed_type: variable_name list
passed_type ::= native_array_type | native_type | derived_type

variable name list ::= name{ , name}

Syntax 6-24—Syntax for PASSED clause

6.12.1.2 RESULT clause

The RESULT clause is an ampersand delimited list which indicates the quantity, types, and names of vari-
ables returned from a DCL statement. There are two types of RESULT clauses: prototype and conditional.
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6.12.

1.2.1 Prototypes

A prototype RESULT clause defines the types, names (except the unnamed RESULT variable), and order of
variables returned by a statement whose definition has not been encountered. Its syntax is given in
Syntax 6-25.

result_prototype ::= RESULT ( result_type list)

result_type list ::=
result_default_type

| result_named list [ & result_default_type]
result_default_type ::= result_type
result_type ::= native_array type | native_type
result_named_list ::= result_named _type{ & resul type?
result_named_type ::=result_type: variable % ist

6.12

The ¢
logic

d the
ent.

If the . UNTI L() syntax, the expressignsin
the RESULT clause shall befep y 8 logical expression evaluates to true.

A conditional RESULT i Qntai i SULT clauses. The set of variablesreturnefl by a
DCL [statement shall b b G i sentioned in any of the RESULT clauses of that statgment.
The grder of th S X defi ¢ SULT
clausg, scanning

All result variab|

The d
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conditional_result ::=
RESULT ( result_sequence)

| REPEAT RESULT ( result_sequence) UNTIL (logical_expression)

| outter_when_sequence
result_sequence ::=
result_expression
| condition_logic
| result_sequence & result_expression
| result sequence & condition lagic

result_expression ::=
named_result_expression
| default_result_expression
| named_result_expression & default_result_expre
named_result_expression ::=
result_type : assignment { & result_type.
assignment ::=
variable_name = expression { , vz

6.12

A RE

SULT clause may have an unnamed, default variable. Such a variable shall

The
st at

appear last inthe RESULT clause,

be separately typed; it may not appear as part of alist with similarly-typed variables,

be the textually-last variable defined for the statement.

default variable shall be referenced using the statenment _nane syntax rather than the

enment _nane. var nane syntax.
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Examples

RESULT(1 NTEGER: 5)
RESULT(DOUBLE: a = 4.32 & | NTEGER 5)

6.12.1.3 Default Clause

The syntax for the DEFAULT clause is given in Syntax 6-27.

Aafordy ol oo .. FIMECCATN T (el e o AW |
UCIWIL_\.;IGUI e |_ | = =y g\ mmy | \ \.ACICILAII._x\.]uUl I\aC} J
default_sequence ::= named_expression_list [ & default_ex
named_expression _list ::=
variable_name = expression{ & variable name =
default_expression ::= expression
Syntax 6-27—Syntax for DEFAUL
The PDEFAULT clause specifies the values to be returneenf \a CIfa
DEFAULT clause is used and the stateme y and
assign a value to every variable in that R Yay appear in a different|order
than |isted in the RESULT clause, except the g if any, shall appear last |n the
DEFAULT clause.
6.12J2 Modifiers
This
6.12
A stg . Other-
wise, RE or
I MPURE statement
If no S:
a) state-
b)
) PURE

Varlables created with the NEWoperator shall be consi dered to be i rrpur e.

NOTES

1 — The behavior and results of asserting an impure statement as pure are undefined.

2 — A pure statement is a hint to the DCL compiler that the results of a statement can be saved and reused aslong asthe
input parameters are the same.
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6.12.2.2 Statement consistency

Consistency of aDCL statement is only meaningful within a MODEL PROC statement. A statement is said to
be consistent if, given the same passed parameter(s), it shall return the same result value(s) for al instances
of the same cell modeled by a given MODEL PROC. Otherwise, a statement isinconsistent. Statements can be
explicitly made consistent or inconsistent by specifying the CONSI STENT or | NCONSI STENT statement

modifier respectively.

If no consistency modifiers are specified for a statement, the statement’s consistency shall be determined as

follows:

a)| Thefollowing statements are considered to be | NCONSI STENT:
1) TABLEDEF statements with the DYNAM C option.

2) LQAD_TABLE statements.

3) UNLQAD_TABLE statements.
4) ADD_ROWstatements.

5) DELETE_ROWSstatements.
6) EXTERNAL statements.

7) ASSI GN statements.

8) | NTERNAL statements.

9) Statements with the | MPORT prototype modifi¢

b)| All other statements are considereg tobe
1) areimpure statements.
2) reference aninconsistent statemeqt.
3) reference embedded C code.
4)

C) ADD_ROWand DELETE_ROWstateents

. It is an error to use CONSI STENT]| with

1 MP( T E ' stood as | MPORT PURE | NCONSI STENT. | MPORT
CONS withaup F S p erstood as | MPORT PURE CONSI STENT. FORWARD PURE
withd 3 d as FORWARD PURE CONSI STENT. FORWARD CONSI STENT
withd [

NOTH

1 — Thebehavior andYesults of asserting an inconsistent statement as consistent are undefined.

2 — A consistent statement is a hint to the DCL compiler that the results of a statement can be saved and reused for al
cells modeled by this MODEL PROC statement.

6.12.3 Prototypes
This section describes how prototypes are used in DCL.
6.12.3.1 Prototype modifiers

The syntax for prototype modifiersis givenin Syntax 6-28.
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prototype_modifier ::= IMPORT | FORWARD

std_postfix_modifier ::=
[ optimize_ctl_postfix_modifier ] [ model_ctl_postfix_modifier ]

optimize_ctl_postfix_modifier ::= PURE | IMPURE
model_ctl_postfix_modifier ::= CONSISTENT |INCONSISTENT
tabledef_ctl_modifier ::= DYNAMIC | OVERRIDE
table_message_modifier ::= SUPPRESS

link_control_posttix_moditier ::= OF I TONAL A
TN

6.12
ASS

The

Syntax 6-28—Syntax for prototype modifier

3.2 Common prototypes for
GN, CALC, EXPOSE, EXTERNAL, and INTERNAL state

yntax for common prototype modifiersis given in Syntak 6-29.

prototype_modifie
[ IMPORT | EX

6.12

The g

pe modifiersis given in Syntax 6-30.



https://iecnorm.com/api/?name=8475fb11c2aa4aef5f20bd0c31f32e77

10

15

20

25

30

35

50

~ 66 — 61523-1 © IEC:2001(E)

tabledef _prototype ::=
IMPORT TABLEDEF (name) std_postfix_modifier [ OVERRIDE ] :
[ passed_clause] qualifiers clause data_clause[ key_clause] ;
[ IMPORT TABLEDEF (name) std_postfix_modifier [ OVERRIDE ] :
[ passed_clause] qualifiers_clause[ key_clause] data clause;
| IMPORT TABL EDEF (name) std_postfix_modifier [ OVERRIDE ] :
[ passed_clause] [key_clause] qualifiers clause data _clause ;

qualifiers_clause ::= QUALIFIERS ( qualifier_list)

qualifier_list ::=qualifier_name{ , qualifier_name}
qualifier_name::=
assign_variable_reference
| store variable reference
| passed_variable_name
| predefined_variable_name

data_clause ::= DATA (table_data_sequence

table_data _sequence::=
default_data_segquence
| named_data_sequence [ & defau

named_data_sequence ::
table type . vari RameN, st kle type: variable name list}

It sha
once

6.12

The g

k aDYNAM Ctable as CONSI STENT, unlessthe DYNAM C [ able

ad table prototype modifiersis given in Syntax 6-31.

laad talhl A
TOT

4y s
—tCOrCPIrOtoty OC =~

IMPORT load_unload_type ( name ) std_postfix_modifier :
[ passed_clause] TABL EDEF ( tabledef_statement_name ) ;

load_unload type::=LOAD_TABLE |UNLOAD TABLE

Syntax 6-31—Syntax for LOAD_TABLE and UNLOAD_TABLE prototype modifier
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6.12.

3.5 ADD_ROW and DELETE_ROW prototypes

The syntax for the add and delete row prototype modifiersis given in Syntax 6-32.

add row_prototype ::=
IMPORT add_delete_type ( name) std_postfix_modifier :
TABLEDEF ( tabledef_statement_name) ;

add_delete type::=ADD_ROW |DELETE_ROW

6.12

The g

Syntax 6-32—Syntax for ADD_ROWand DELETE_ROWprototype modifier

3.6 DELAY and SLEW prototypes

yntax for the DELAY and SLEWprototype modifiersis given in Syntax 6-33.

delay_prototype ::=
IMPORT delay_dew_typ

[ passed_clause
delay dew_type::=

6.12

The g

Syntax 6-33—Syntax for I@ B‘@pmmtype modifier

3.7 CHECK prototy

yntax for thiCH

6.12

DCL

<\ ECK (name) std_postfix_modifier : [ passed clause] ;
nta

\2—34—Syntax for CHECK prototype modifier

staternents can fail i.e., not successfully complete the desired calculation. If a statement is about

o fail

with

error severity 1ess than s and has an associated DEFAUL | clause, that clause shall be evaluated.

If the

DEFAULT clause evaluation succeeds, its values shall be returned by the statement. If the statement is about
tofail and either it has no DEFAULT clause or it failed during the evaluation of the DEFAULT clause, a non-
zero (“error”) code shall be returned.

The error code returned to the application by anested set of failing DCL statements shall be the code associ-
ated with the most deeply nested failing statement (see 8.10).

NOTE — If in DCL statement Sl there is a reference to DCL statement S2 and the reference to S2 fails, if S1 has a
DEFAULT clause, that clause is evaluated. Otherwise, statement S1 fails.
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6.12.5 Interfacing statements

Interfacing statements specify statement names, arguments, and return val ues from the perspective of either
the application or the DPCM. The statement names defined by this standard are enumerated in Table 8-8 and
Table 8-9.

6.12.5.1 EXPOSE statement

The syntax for the EXPOSE statement is given in Syntax 6-35.

expose_statement ::=

[ EXPORT ] EXPOSE ( name ) method_postfix sfodifiex:
[ passed_clause] conditional _result ;

TheH

The
ment

withi
their
isref
6.12

The 9

can be:

yntax for the

Syntax 6-35—Syntax for EXPOSE stagte

efault linkage for EXPOSE shall be EXPORT; it cgagot be mat State-

N a TECH_FAM LY. In\this siuation, ah S8 S i fesin

brenced (2§ \
5.2 EXTE

bment

\ext al_statement ::=
XPORT ] EXTERNAL ( name ) externa_postfix_modifier :

[ passed_clause] result_prototype [default_clause] ;
externa_postfix_modifier ::= std_postfix_modifier [ optiona_postfix_maodifier

i 1 ki U H
UpPUUNAl_JUSUITA _TTIOUTTICT .. =

DEFAULT ( method_name_list )
|OPTIONAL

Syntax 6-36—Syntax for EXTERNAL statement

The EXTERNAL statement makes the referenced name visible to the DPCM.
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All EXTERNAL statements for a given statement name shall have the same argument signature for their
PASSED and RESULT clauses. This requirement regarding argument signatures applies for all

TECH_FAMILYY

The OPTI ONAL modifier specifies the application is not required to define the referenced name. If an
OPTI ONAL EXTERNAL isreferenced by the DPCM but was not defined by the application, the DPCM shall

receive areturn code of severity 2 from the reference.
6.12.5.3 INTERNAL statement

The syntax for the | NTERNAL statement is given in Syntax 6-37.

A
internal_statement ::=
[ EXPORT ] INTERNAL ( name) meth fix ifiers
[ passed_clause] result_prototype % { C_COIE }9

0!
AN

Syntax 6-37—Syntax for | NTERNAC S{2 E\ \>

area
ined

nthe

pssful
[.1).

calculation body ::=[ passed clause] conditional result

Syntax 6-38—Syntax for calculation

6.12.6.1 CALC statement

The syntax for the CALC statement is given in Syntax 6-39.
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calc_statement ::=
[ EXPORT ] CALC (name) method_postfix_modifier
calculation_body ;
method_postfix_modifier ::=
std_postfix_modifier | DEFAULT ( method_name list) ]
method_name _list ::= method_statement_name{ , method_statement_name }

Syntax 6-39—Syntax for CALC statement

The

caled from other DCL statements.

6.12

The d

CAL C statement is DCL's primary numerical calculation statement. It definesastat enx\c

6.2 ASSIGN statement

yntax for the ASSI GN statement is given in Syntax 6- 40

an be

assign_statement ::=
[EXPORT etho % modifier :
calculation | bo

An AB uate and return values specified in aRE
clausg. atenent, shall alocate storage for variables i
RESULT clause that storage before returning.

An AS (V| stility) as the defining ASSI GN statement. An ASSI GN
ment

NOTH
6.12

Thell
Synta

tatement

SULT

in the

State-

htrant.

iyenin
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delay_statement ::=
[ EXPORT ] DELAY (name) delay_slew_postfix_modifier :
[ passed_clause] conditiona_time;
delay_slew_postfix_modifier ::= std_postfix_modifier [ DEFAULT ]
conditional_time ::=
early late sequence
| delay_slew_when_sequence , OTHERW!I SE early late sequence
early late sequence ::=
EARLY (float_expression ) LATE ( float_expression
|LATE ( float_expression ) EARLY ( float_expression
delay_slew_when_sequence ::=
WHEN (logical_expression ) early_late_sequeace
{, WHEN (logical_expression ) early_late<sequ

Syntax 6-41—Syntax for DEL AX-stat ﬁ \>

6.12)6.3.1 EARLY and LATE clauses and result

The DELAY statement does not have an‘explicit R ; e statement has two required
clausps, EARLY and LATE, which can appear i ARLY and LATE clauses defirqctjheir
respegtive result variables EARLY and LATETT aent returns these values as though it had the
RESULT clause
RESULT( FLOAT:

6.12)6.3.2 DEFAULT
The )EFAUL' ELAY
staterhent has beerf p
Thell

— of a

AY statement shall not have passed parameters. Since the DPCM does not model
all not recognize the proper parameters to pass the statement.
—| Sthe DEFAUCT DELAY statement shall not reference STORE variables.

6.12.6.4 SLEW statement

The SLEWSstatement calculates transition times for a path. The syntax for the SLEWSstatement is given in
Syntax 6-42.
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dew_statement ::=

[ passed_clause] conditiona_time;

[ EXPORT ] SLEW (name) delay_slew_postfix_modifier :

Syntax 6-42—Syntax for SLEWstatement

6.12.6.4.1 EARLY and LATE clauses and result fields

The
claug

respe
RESULT clause
RESULT( FLOAT: EARLY, LATE)
6.12J6.4.2 DEFAULT modifier

The DEFAULT modifier identifies the SLEWSstatement to be
ment |has been specified.

The DEFAULT modifier has the following

TECH_FAM LY.
No passed parameteys

%
eters to pass the statement.

6.12

The

e no other SLEW

State-

FAULT modifier within the scope |[of a

ssedparameters. Since the DPCM does not 1nodel

\h k_Mmt =
NEXPORT ] CHECK ( name) std_postfix_modifier :
passed_clause] conditional_bias;
nditional_bias ::=
BIAS ( expression ) check_when_sequence,,

OTHERWISE BIAS ( expression )
check_when_sequence ::=

WHEN (logical_expression ) BIAS ( expression)

{ , WHEN (logical_expression) BIAS ( expression ) }

Syntax 6-43—Syntax for CHECK statement
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The CHECK statement computes the allowable difference in arrival times, based on the comparison between
asigna’s (data) arrival time and a reference (clock), that shall be present for a circuit to function.

The CHECK statement does not have an explicit RESULT clause; rather, the statement has a required clause,
Bl AS. The CHECK statement returns the value of this Bl AS clause asif it had the RESULT clause

RESULT(fl oat: BI AS)
The Bl AS clause computes the allowable differencein arrival times between a signal and reference.

6.12.7 METHOD statement

The gyntax for the METHOD statement is given in Syntax 6-44. < x
method_statement ::= \\>
METHOD ( name) sth)ostfix_modlfz\ It protstype ;

DCL [supports access to multiple statements e 2 e (the METHOD namg) and
diffefentiated by the PATH_DATA or CE i d Pl NS,
PATHis, or CELLs. The METHOD statement st State-
ment$. These associated statements are cdl [ALC,
ASSI|GN, EXPOSE, | NTERNAL, or EXT

|, the

METHODS clause shall associa
If no|specific action sta q F itk , i i ingd) is
execyted. A DEFAULT attior s ent i i ifi 31 GN,
EXPQSE, | NT FRINK ' nt for
which there is ,1.e,
across
6.12
A DE i ay’be defined for any METHOD statement, subject to the following rgstric-
tions

a)

b) ithin a

TECH FAM'LY.

6.12.7.2 Selection of action statement

At all times during the execution of DCL statements, a context shall be defined by the contents of the
Sandard Sructure (see 8.13).

When a METHOD is referenced, the following rules shall specify which action statement is executed:
a) Theassociated CELL, PI N, or PATH s first determined:

If the METHOD reference uses the scope operator CELL_DATA: : , the action statement is assumed
to be associated with the cell identified by thecel | Dat a field of the Sandard Sructure.
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If the METHOD reference uses the scope operator PATH_DATA: : (or if no scope operator was
used), the action statement is assumed to be associated with the PI N or PATH identified by the

pat hDat a field of the Sandard Structure.

b) If an action statement was associated with the identified CELL, Pl N, or PATH, that action statement
shall be executed.
¢) If no such action statement was found or the supplied pathData or cellData handle is zero, and a
DEFAULT action statement was declared, that DEFAULT statement shall be executed.
d) If no action statement was found and no default action statement was declared, an error shall be
propagated back to the calling statement.
6.13Fabtes
A D(QL table is aone-dimensional vector of data. Each data vector (called arow),skal ha Struc-
ture (] .e., the same number of datavalues, also caled fields) and the same seque ach
table|row shall be associated with a set of qualifiers, which are used t X d ro able
search operations. Table data can be defined at compile-time (static tables ithe{(dynamic tables).
Tablegs shall be defined by a TABLEDEF statement together wit The
TABUEDEF statement defines the name of the table, data for bment

grouy
NOTH
6.13

The

s data for compiled tablesin a collection of rows.
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tabledef statement ::=

[ EXPORT ] TABLEDEF (name)
std_postfix_modifier tabledef postfix_modifier :
[ passed_clause ] qualifiers_clause
data_clause default_clause [ key_clause] ;

|[ EXPORT ] TABLEDEF ( name)
std_postfix_maodifier :
passed_clause qualifiers clause

data clause I(n/ clause default claw Ise.,

| EXPORT ] TABLEDEF (name)
std_postfix_modifier :

[ passed_clause] qudifiers clause[ key_clause]
data_clause default_clause ;
| EXPORT ] TABLEDEF (name)
std_postfix_modifier :

[ passed_clause] [ key_clause ] qualifi
data_clause default_clause ;

|[ EXPORT ] TABLEDE

The T S ) le, input parameters, options, returned datg for-

mat,

Thed ;
with rch-dperations. The number of the variables listed in this clausd
matc ecified for each row in the TABLE statement of this table, with the 6

tion ¢ ] RD'row and the DEFAULT row. The order of the variables in this cla
signif he va lable s\value is compared to the qualifier in the same position from the TABLE
ment 1344

Ciated

shall
XCcep-
lise is
State-

Q) _ varnables of type PT Nshall be converted to the type STRI NG Using DCLSTMpIICIt conversions (see

6.8.1).

b) Variablesof typel NTEGER shall be converted to type STRI NGas generated by sprintf() using afor-

mat of %@ (section 7.9.6.1 (the sprintf function), the ISO C standard).

c) Variables of type NUMBER, FLOAT, and DOUBLE shall be converted to type string as generated by

sprintf using the format of %.0+ (see section 7.9.6.1, 1SO C standard).

d) PI NLI ST, VO D, derived types, and array types shall not be used in the QUALI FI ERS clause.


https://iecnorm.com/api/?name=8475fb11c2aa4aef5f20bd0c31f32e77

10

15

20

25

30

35

50

- 76— 61523-1 © IEC:2001(E)

6.13.1.2 DATA clause

The data clause shall define the name and data type of each field returned by a table search operation. For
scalar datatypes (I NTEGER, FLOAT, STRI NG etc.), these variables shall correspond one-to-one to the data
valuesin each row of the TABLE statement. For array datatypes, these variables shall correspond one-to-one
with data fields enclosed within square brackets.

The pointer types of PI N, PI NLI ST, and VO D shall not be allowed in the DATA clause of a TABLEDEF
statement.

6.13.1.3 KEY clause

The gptional key clause shall define a decryption key as a method of keeping tabl
used |n the TABLEDEF statement that defines the table at compile-time, the sa
TABUEDEF statement that defines and |oads the table at run-time.

The KEY clause shall be valid only for static tables.
6.13{1.4 OVERRIDE modifier
\BLE

outis
EDEF

The gontents of a table can be built up as the result of merg
staterpents with the same table name. Thismerging is awa
only
Stater|

The
rules

g sub-

6.13

ANULT
clause lause
in the

dure.

Modi-
ining

b) A table defined by an EXPORT TABLEDEF shall be visible within its compilation unit and within
any other compilation unit the same TECH_FAM LY and an | MPORT of that TABLEDEF.

c) A compilation unit which contains a static TABLEDEF, an EXPORT TABLEDEF, or an | MPORTed
TABLEDEF that specifies the OVERRI DE modifier shall contain at |east one TABLE statement with
the same name as the TABLEDEF.

d) A compilation unit which | MPORTs a TABLEDEF and does not specify the OVERRI DE modifier
shall not contain any TABLE statements with the same name as the TABLEDEF.
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6.13.3 TABLE statement

The syntax for the TABLE statement is given in Syntax 6-46.

table_statement ::=
TABLE (name) [ table_postfix_modifier ] :
prototype_default_recordstable records END ;

table_postfix_modifier ::= COM PRESSED

prnfnhlpn defay ||f records—=T prnfnhlpn v‘nr\nrr*l'l r defay ||f ror\nm‘r'\

prototype _record ::= PROTOTY PE_RECORD : table
default_record ::= DEFAULT : table data fields;

to be
bs for

For viariables of type al
returped in the array d
each flimension

6.13}4 Static table

Thet alves for static tables. Each TABLE statement requires a correspond-

ing T| st TABLE statement encountered in the scope of the static or EXTERNAL
TABL dered the original TABLE statement for thistable

The TAE &) data into rows. Each row consists of a set of qualifiers, followed by a pet of
data fi e qualifiers of each row correspond to the variables specified in the QUALI FI ERS clajise in

the ABL FDEF statement. The data fields correspond to the DATA clause in the assogiated
TABUEDEF statement. The number and type of the qualifiers and data fields shall match the qualifiefs and
data frelds specified in the associaied T ABLEDEF Statement.

Within a single compilation unit there may exist more than one TABLE statement of the same name. The
tables are appended as they lexically appear in the source with the following restrictions:

a) TheDEFAULT record (if present) shall appear in thefirst table in the source and follows the rules for
default rows.

b) The PROTOTYPE_RECORD shall appear in the first table encountered and shall follow all the rules
for pr ot ot ype_r ecords.

c) It shal be considered an error to have two or more data rows in one or more tables associated with
the same TABLEDEF that have identical qualifier sequences
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d) All rowsin each table associated with a TABLEDEF shall conform to the DATA and QUALI FI ER
clauses defined in that TABLEDEF.

Once atable is loaded, independent of whether it originated from one TABLE statement or many, each row
of atable shall be uniquely identified by its qualifiers (see 6.13.1.2). Hence, the table search mechanism is
independent of the row order (e.g., the order of the table rows shall never determine which row is returned).

6.13.4.1 PROTOTYPE_RECORD row
The original TABLE statement of a static table may contain the prototype_record row asitsfirst datarow. In

this case, the qualifier for this row is the keyword PROTOTYPE RECORD. Only one
PROYOT YPE_RECORD row shall be allowed per table.

If aHROTOTYPE_RECORD row is present, any subsequent TABLE rows that dg
data |fields shall be filled out by copying the appropriate number o
PROTOTYPE_RECORD row.

6.13/4.2 DEFAULT row

pcond

i (I fword

data

DEFA b, that
oW’ iers.

If aT a i ABLE has a DEFAULT royv, the
TABI e"Xercisethbecauset eptin

Ifal
not h
of the DEFAULT row.

4.3 Defa

fields

6.13

Thed

It shg

6.13

It sha

6.13}4.4) String prefix operator

The string prefix operator * (see 6.9.1) can prefix anon-empty string used as a qualifier component in either
atablerow or atable reference.

6.13.4.4.2 Qualifier matching

The search for matching qualifiersin atable reference for any given row shall proceed from the first qualifier
component to the last qualifier component in left-to-right order. The default operator *, if present, shall be
matched only if an exact match between the given qualifier and each of the qualifier component fails. If no
qualifier matches are found and the default row is specified, values from the default row shall be returned.
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The order of therowsin the table shall not affect the matching process.

Matching shall be undefined if multiple table row qualifiers use the string prefix operator and can potentially
match the given qualifier string.

6.13.4.5 COMPRESSED modifier
The compressed modifier in the table statement shall be a hint to the DCL compiler that table storage space

may be saved by removing values from data rows that duplicate values specified in the
PROTOTYPE_RECORD row (or the DEFAULT row, if there is no PROTOTYPE_RECORD row).

The COVMPRESSED modifier shall be used only if the table has either a PROT
DEFAULT row. The COMPRESSED modifier shall only be allowed on the original

CORO or a

6.13}4.6 Duplicate table rows

A duplicate row is defined as one in which al the qualifiers match those iR given
tablejname. A qualifier which contains the string prefix operator ma ifiex if i bs the
samelstrings as the other qualifier.

table
. When
modi-

For dlatic tables, duplicate table rows shall not be allowed
rows|shall be allowed in TABLE statements that exist 4
duplitate table rows are found in separatel y € i
fier, the TABLE statement’s datawhich iss

6.13J5 Dynamic tables
Df the

) ROYV and
) TABLE

Dyngmic tablesareloaded i
DPCM. These tables
DELETE_ROWstatemen
staterpent) upon reques

A talle shall b@

state-

N\BLE

\BLE
Hition

there shall be no END keyword or tra|I|ng semi-colon (; ) at the end of the table descri ptlon
b) I IIUIUSIdII UEIIU Ullld Udl.dlll I.IIU IIIUBXLE}JI. LIIE ldUIB TOW Udld.

c) Thedefault operator (*) shall not be used as atable row qualifier.

d) Thetableshall not contain a PROTOTYPE_RECORD.

6.13.5.2 Limitations

The OVERRI DE modifier and the KEY clause shall be considered illegal in a dynamic TABLEDEF state-
ment.
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6.13.6 Dynamic table manipulation
This section details dynamic table manipulation within DCL.
6.13.6.1 LOAD_TABLE statement

The syntax for the LOAD_TABLE statement is given in Syntax 6-47.

load table statement ::=

FEYPORTILILOAD - TARILE( A}
[C7 T O\ T O _ Yo Harticy

std_postfix_maodifier [ opt_replace] :
[ passed_clause] TABL EDEF ( name_of_tablede
[ opt_file filter_paths] [ opt_integer_default] ;

opt_replace ::= REPL ACE
opt_file filter_paths::= opt_file filter_path{ of

The ¢ ment.
LOAL bither
case, 5es Of
the &

LOAL

6.13

Therg R and
PATH afile
contgni 3 qts or a program that produces legal table row statements. Each expregssion
contg i

6.13

The ]
scopq. This TABLEDEF statement shall have the DYNAM C modifier.

irrent

6.13.6.1.3 Result value

The LOAD_TABLE statement has an implicit result (there is no RESULT clause) whose data type is
I NTEGER. Thisimplicit result shall be set to zero (0) if the statement is successful in reading the table data
file; otherwise it shall be set to a non-zero value which refers to an error code.

6.13.6.1.4 FILE clause

The FI LE clause shall designate the file name containing the table rows. The extension . t abl e shal be
appended to the file name, so the actual table data file in the file system needs to have this extension or the
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DPCM shall not be able to find it. If the file has zero length, an empty table shall be created. If the FI LTER
clause is not present, the FI LE shall beread in asis.

6.13.

6.1.5 FILTER clause

The FI LTER clause shall contain a STRI NG which is passed to a shell and whose execution is expected to
read information from stdin and generate table row statements on stdout in the format required.

If the FI LTER clauseis used in conjunction with the FI LE clause, the stdin shall read from the file named
with ".table" appended.

6.13

TheH
user
eithei
file. 7
nameg

Metal
6.13
A LQ
gram

fails
DEFA

returmed to the DPCM.

6.13
If the
replaf
REPL
6.13

The g

6.1.6 PATH clause

6.1.7 DEFAULT clause

JAD_TABLE statement shall fail wh
returns a nonzero code. (Zero records
bnd there is no DEFAULT clause, a nor
ULT clause, then that clause (see 6.

REPLA
ced by ner

ACE modifier

If the LOAD_TABLE stat

15 not found or if the filte

pro-

ent
isa
ol | be

bl be
d the

\>nl oad_table statement ::=
[ EXPORT ] UNLOAD_TABLE ( name)

std_postfix _modifier :
— —

[ Ihocccv*l r‘l:ulen]

TABLEDEF ( name of_tabledef ) [ opt_file filter_path]
[ DEFAULT (‘expression)];

Thef

Syntax 6-48—Syntax for UNLOAD_TABLE statement

ollowing conditions apply:
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— The UNLOAD_TABLE statement shall write an in-memory DYNAM C table out to the file specified
in the form expected by the LOAD_TABLE statement and shall delete the table from memory. The
fileformat of the output shall be table records written in ASCII characters.

— The UNLOAD_TABLE has the same fail conditions as the LOAD_TABLE statement (see 6.13.6.1.7).
The DEFAULT clause, if present, shall be executed if this statement fails.

— The syntax and semantics of the TABLEDEF, FI LE, FI LTER, and PATH clauses shall be the same
as those described in the LOAD_TABLE statement (see 6.13.6.1), except the file specified shall be
the output file and the filter specified, if any, shall filter the data written to thisfile.

— The UNLOAD_TABLE statement has as an implicit result (there is no RESULT clause) whose data
type shall be | NTEGER. Thisimplicit result shall be set to zero (0) if the statement is successful in
writing the file; otherwiseit shall be set to a non-zero value.

—|[ The expression within the DEFAULT clause, if present, shall evauate to an integer. \

without

—| The UNLOAD_TABLE shall not be declared CONSI STENT.
—| The UNLOAD_TABLE statement without FI LE and FI LTER shall em tabl
any datato afile.

riting

6.13)6.3 ADD_ROW statement

The gyntax for the ADD_ROWstatement is given in Syntax 6-49.

(AN
&%

add row_statement ::=
[ EXPORT YA

The ADD_ROWstate
table] The ADD

6.13/6.3.1 TABLED
The ]

declg
mat g

name of a TABLEDEF statement in the current scope thgt was
Mier. The row to be added shall match the qualifier sequence and datfa for-

6.13

Althqugh there isao PASSED clause in the definition of the ADD_ROWstatement, passed arguments fo the
declared<tatement shall be required. The number, order, and types of these arguments are exactly [those
specifredbytheto ot i i v RS DATA S Ciated
TABLEDEF statement.

6.13.6.3.3 DEFAULT clause

The default clause allows another action to be taken should the statement declared by the ADD_ROWstate-
ment fail. A failure shall occur if the row to be added is a duplicate of an existing row (i.e., has the same
qualifiers) and the REPLACE modifier was not specified.


https://iecnorm.com/api/?name=8475fb11c2aa4aef5f20bd0c31f32e77

10

15

20

25

30

35

50

61523-1 © IEC:2001(E) - 83 -

6.13.6.3.4 REPLACE modifier

Unless the replace modifier is specified, it shall be an error to add a duplicate row. If the REPLACE modifier
is specified and a duplicate table row is encountered, older table data shall be replaced by newer data.

6.13.6.3.5 Result value
The ADD_ROW statement has as an implicit result (there is no RESULT clause) whose data type is

I NTEGER. This implicit result shall be set to zero (0) if the statement is successful in adding the row;
otherwise it shall be set to a non-zero value.

6.13)6.4 DELETE_ROW statement

The gyntax for the DELETE_ROWSstatement is given in Syntax 6-50. Q

delete row_statement ::=
[ EXPORT ] DELETE_ROW (n
std_postfix_modifier : TABLED

[ default_clause] ; Q
N\ A

teynent

The DELETE_ROWSstatement shall delete
shall hot be declared CONSI STENT.

ic table. The DELETE_ROWstat¢ment

6.13)6.4.1 TABLEDEF clayse

The TABLEDEF ¢lause TABLEDEF statement and its corresponding TABLE,
from which th
that Was declared\

clause shall identify a TABLEDEF in the current gcope

6.13

Althg in the definition of the DELETE_ROWSstatement, passed arguments to
the d equired. The number, order, and types of these arguments shall be exactly
thoseg i QUALY FI ERS clause of the associated TABLEDEF statement.

A cal to thesstatement\declared by DELETE ROWSshall attempt to match the passed qualifier values afjainst
the qralifiers assoCi with each table row. If amatch isfound, the matching row shall be deleted from the
table

6.13.6.4.3 Result value

The DELETE_ROWSstatement has as an implicit result (there is no RESULT clause) whose result variable
order, types, and names shall be the same as those specified in the DATA clause of the TABLEDEF statement
for this table. When the reference to a DELETE_ROWSstatement is successful, this reference shall return the
data values for the deleted row.
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6.13.6.4.4 DEFAULT clause

The DEFAULT clause (if present) shall be invoked if the parameters passed in a statement reference fails to
match all the qualifiers for any of the table rows. The DEFAULT clause (see 6.13.1.5) defines the values to
be returned when DELETE_ROWSstatement reference fails. A failure shall occur if amatching row can not be
found and there is no default clause.

The variable order, types, and names referenced in this clause shall be the same as those specified in the
DATA clause of the TABLEDEF statement for this table.

6.13.7 Lookup table

The Ipokup table facilitates interpolation between distinct points. The lookup tabl
threeldimensional array of data points. For each dimension there shall exist a vectd

LUTABLEDEF. The interpolated value associated with the matrix can be
tablelstructure to the built-in function EVALUATE.

6.13]7.1 LUTABLEDEF statement

The gyntax for the LUTABLEDEF statement is given in Syntax 6+

AONS
U MF (name)
externa_postfix( modjfiers [
ifiers clause aIcI

RRIDE ] : [ passed_clause]

D;
Nclause
A N UBLE | FLOAT : evaluation_name list)
/\ aluatio e Nst’s< evalyation_name{ , evaluation_name}
\/

ax for LUTABLEDEF statement

The( only with the | MPORT option.

6.13

The BLEDEF shall have the same syntax and semantics as the PASSED claupe for
the TABL EDEF-statemgnt.

6.1312.1:2 QUAL IFIERS clause

The qualifiers clause for LUTABLEDEF shall have the same syntax and semantics as the QUALI FI ERS
clause for the TABLEDEF statement.

6.13.7.1.3 Evaluation clause

The evaluation clause sets the data type and organization for the LUTABLE. The evaluation clause shall con-
tain one, two, or three identifier names. Each of these names shall represent two associated clauses with the
LUTABLE and EVALUATE built-in function corresponding to an LUTABLE with one, two or three dimen-
sions.
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A one dimensional array of limits for each evaluation identifier name, containing four elements:

lower limit, lower warning, upper warning and upper limit.

A onedimensional array of indices for each evaluation identifier name. These indices represent val-

ues where the data evaluation matrix corresponding to thisindex isthe precisely correct value.

The type, number and order of identifiers in the evaluation clause represent the type, number, and order of
the passed arguments to the EVALUATE built-in function following the LUTABLE structure.

6.13.7.2 LUTABLE statement

The syntax for the LUTABLE statement is given in Syntax 6-52.

lutable statement ::= LUTABLE ( name) : lutable
lutable_statements ::= lutable_statement_type { lutglate

lutable_statement_type ::=
[ limit_sequence _list] [ indicies_sequen

limit_sequence_list ::= limit_sequence { Jimi
limit_sequence ::= LIMITS ( evalug g  arryy_element |
indicies_sequence_list ::=indicies

The number of dimensjons.nthe ‘ e he number of evaluation identifiers present

evaluption clause/\Kachndi
order| of the n S

array

A stal

polat
rules

L represent an identifier in the evaluation clause,

of values.

n the
n the

st . dat a_sequence_l i st is a multidimengional

inter-

a + bX + cY + dXY

F(X,Y,Z) = a + bX + cY + dZ+ eXY + fYZ + gZX + hXYZ

X, Y, Zarethevauessupplied for evaul ati on_nane(s)
a, b, ¢, d, e, f, g, h areconstants (coefficients)
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6.13.7.2.1 Limits sequence

In each LUTABLE there shall exist one or more limit sequences for each evaluation identifier. Each limits
sequence shall remain in effect until it is superseded by the next limits sequence for that identifier. There
shall exist alimits sequence for each evaluation identifier before the first data sequence is encountered. Each
limits sequence shall consist of an array containing four elements. The four elements are values correspond-
ingtol ow I'imt,l ow warning,upper warning,andupper |imt inthisorder. The dataele-
ment types shall be the same type as those defined in the evaluation clause of the associated LUTABLEDEF.

6.13.7.2.2 Indices sequence

Therg shall be one or more indices sequences for each evaluation identifier. The indices sequencel shall
remaijn in effect until superseded by another indices sequence for the same identifi indi-
ces sgquence for each evaluation identifier before the first data sequence. The da indi-
ces sgguenceis a one dimensional array which contains elements of the type defipned\ ion ¢Jause

of the associated LUTABL EDEF.

6.13]7.2.3 Data sequence

The data associated with data sequence shall be an array with dimensiegali i alua
tion iplentifiers. The data sequence array shall have its dimensiongcerres valuation identifiersin
the olfder they were seen in the eval uation clause of the dtement. Each dimgnsion
of the data array shall have the same numbe ndingrindices array. The dath ele-
ments in the array shall have the same type ITABL EDEF's evaluation clause.
The fualifier list shall have the same num N 3 those in the evaluation ¢lause
LUTABLEDEF.

6.13]7.3 EVALUATE buil-A

The gyntax for the EVANUATE builttin

Syntax 6-53—Syntax for EVALUATE statement

nctiorf shall compute an interpolated value from a LUTABLE row and a list of
L UATE shall be the LUTABLE row and thelist of points where the eval fiation
nt represents its corresponding evaluation identifier in the order seen in the
It shall consist of an integer and a single value of the same type as the evaljiation
LUTABLEDEF.

The EVALUATE built-in function shall behave asiif it had the following RESULT clause:
RESULT(i nteger: status & eval uation_cl ause_type)
where

st at us isone of the following integer value encoding whether interpolation limits were exceeded
during the computation:


https://iecnorm.com/api/?name=8475fb11c2aa4aef5f20bd0c31f32e77

10

15

20

25

30

35

50

61523-1 © IEC:2001(E) - 87 —

0 - neither warning nor limit values were exceeded
1 - at least one warning, but no limit, values was exceeded
2 - at least one limit value was exceeded

6.14 Library control statements

This section provides an overview, as well as the purpose, syntax, description, examples, and restrictions for
use of the DCL library control statement classes and their components.

Library control statements control the logical organization and loading of subrules and identify where these
subrytes-shat-befound—ABDPEM—Ccarbemadeup-of-several-subrutes—Fheapphcatrortoadsthe first root)
subrdle. The DPCM shall automatically load any additional subrules necessary to mgke up the-compplete
systemn. The subrule statement controls the loading of one additional subrule pefSstatement\The sulbrules
staterment identifies afile that contains alist of subrules to be loaded.

A libfary developer may organize a collection of subrulesinto a technolody famity Wi | M LY

staterhent. The TECH_FAM LY statement allows the same Pl to be implems SUUIY e gies.
Libragy control statements shall not be referenced by other stater ‘ tement | ith the
namg LATENT_EXPRESSI ON or TERM NATE_EXPRESSI ONi ; 1 ed by
the DIPCM. See 8.8.1 and 8.8.3 for details.

6.14J1 Meta-variables

Library control statements control the setting ok library e ot are

set by the run-time linker when the DPCM |slo
6.14{1.1 TECH_FAMILY

The TECH FAM LY

variable can be used wi
search location

H FAM LY statement that begins each subrulg| This
jable (UNIX) or user variable (Windows NT) to alter the

e name of each subruleloaded. This variable may be used within a
or user variable (Windows NT) to alter the search location.

i ated
aded.

3 [ A i ] The
CONT RO_ PARM meta varlable may be used W|th|n the DCL source code by referencing the predeflned
identifier CONTROL_ PARM

6.14.2 SUBRULE statement
The SUBRULE statement shall accept zero or one of each of the following clauses:
— RULE_PATH

—  TABLE_PATH
—  CONTROL_PARM
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The syntax for the SUBRULE statement is given in Syntax 6-54.

subrule_statement ::=
SUBRULE ( name) [ OPTIONAL ]: { rule or_table path} ;
rule or_table path::=
RULE_PATH (string_literal )
| TABLE_PATH (string_literal )
| CONTROL _PARM ( string_literal )

Syntax 6-54—Syntax for SUBRULE statement

SUBRUL E statements allow one subrule to load another subrule. Subrules are no
|oaded in the order they appear in a depth first order.

The $UBRUL E statement name shall be the name of thefile to be loas

The ¢ptional RULE_PATH and the TABLE_PATH claus
library loading subsystem searches for the subrules.

Dlogy

6.14
By dg owever, if the OPTI ONAL pgst-fix
modifi ecution shall continue. The OPTI ONAL
modifi i fule s.errors while being loaded.

6.14

The gptional RULE_PATH clause s : eary ment, a string constant, which designates an opeyating
system envi ron ia servartapte (Windows NT) containing the path list for the suprule.
This 8 ist of file system directory names. The technology library|l oad-
ing s ' irectory in the path list, in order, for a file name matching the FUB-

RULHE ‘ y d asasubrule, thefirst file (see 6.14.2.4) it encounters with that nanpe.

ating
atating

compiled tables associated with the subrul e

This variable shall contain a colon delimited list of file system directory names. The technology library |oad-
ing subsystem shall search each subdirectory in the path list, in order, for compiled tables used by the sub-
rule (see 6.14.2.4).

By default the current working directory shall be searched if this clauseis not present.
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6.14.2.4 Path list expansion rules

If the following strings are encountered in the TABLE_PATH and RULE_PATH environment or user vari-
ables, they are replaced asfollows:

—  YRULENAME
is replaced with the subrule_name being loaded. On operating systems that do not allow the %to
exist in apath (i.e., Windows NT) the expansion variable is ?RULENAME.
— O9%ECH FAM LY
is replaced with the tech_family_name of the subrule performing the subrule load operation. On
operating systems that do not allow the %to exist in a path (i.e., Windows NT) the expansion vari-
ableis?TECH FAM LY.
—| 9%CONTROL_PARM is replaced with the CONTROL_PARM value obtai SUB-
RULE statement’s CONTROL_PARM clause or the control file's CONX 5SOCi -
ated with the subrule |oad operation. On operating the systems that do ot a i §’>ln a

6.14J]3 SUBRULES statement

The gyntax for the SUBRULES statement is given in Syntax 6

( e§\>{f r_path} ;
liter ILE PATH (string_literal )

statement
The § all i ing syubsystem that a separate ASCI| file containdaddi-
tional i 3 3
6.14
The R - all ide erivironment variable (UNIX) or user variable (Windows NT) that

contg 9 0 search (in order) for the file named in the FI LE clause. If that
searc directory shall be searched last. If the FI LE clause is omitteql, the
FI LE_ irs or user Yariable shall contain the file name aswell as the path.

6.14

The Kl LE clauseshal)’contain the name of the file that contains the instructions to control subrule |gading
(see 6.14:3:3). If the FI LE_PATH clause is omitted, the FILE clause contain shall contain the file nae, as
well ssthepeattr.

6.14.3.3 Control file

The control file is an ASCII file consisting of a list of directives that instruct the rule loading subsystem
which subrules are required. Subrules shall be loaded in the order encountered in thefile.

6.14.3.3.1 Directives

Each directive in the control file shall be contained on asingle line (record). Each record in the file may be a
comment record, a default record, or aload record:
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—  Comment records

Comment records shall begin with a# symbol or a// symbol starting in the first character position
of the line. The remainder of the line may be used as comment text.

— Default records

Default records begin with the word def aul t starting in the first character position of theline. The
default record doesn't load any subrules but rather sets the default value for any field in aload record
(except the rule name) that is omitted. There may be as many default records as required. Subse-

quent default records shall override field values if already set by previous ones.
d CI%S.SA.

If no|default value for a given field has been defined in a default record are the predeéfined
defaut values used:

— Load records

This record loads subrules, according to the rules defined in Clause 6.14.3.3.

6.14J3.3.2 Default record fields

a) | Rulename

This isthe name of the environme i Ai con-

b)| Tablename

ables
associated with the suk . R al | e bised to locate the tables associated with this
subrule.

c)| Optional

If this fielthh
other nor

or 1, then loading the subrule shall be optional. |f any
, loading shall be mandatory. By default, subrule Igading

is mandatoryanthf ‘ le or any of its compiled tablesfails, an error shall be gener-
ated. If the's i i js'not found, the system shall continue and no messages é}aﬂ be
issued optional, and is found, but generates aloading error (either ¢n the

aresult of associated tables), the load shall be terminated and the error shgll be
reported to'the applicatio

d)

It shatteamrerrortoattempt totoad-thesamesobrute more thamonce—Sobrotes withimthesame sy stem
shall come from a unique combination of source fileand TECH_FAM LY names.

6.14.3.3.3 Load and default record fields
Both the def aul t record and the | oad record shall consist of the following five fields on one line, each
separated by at least one white space. The default record fields are preceded by the keyword

defaul t.

a) Filename
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b)

d)

€)

6.14

A reg

6.14

The

Thefirst field shall contain the file name of the rule to be loaded .
Rule name

Thisis the name of the environment variable (UNIX) or user variable (Windows NT) that shall con-
tain the path for the subrule.

Table name

This is name of the environment or user variable that shall contain the path for the compiled tables
associated with the subrule.

Optional

4 TECH@
yntax for the

reported to the application.
Control parameter

DCL

use O

coordinated based on issues rel ated to that technology.

Subrules separated into families of technologies provide access to the application through an identical set of
statements, cell names, etc. The application can work with a consistent interface for all technol ogies regard-
less of the number of TECH _FAM LYs loaded, while still being able to distinguish which parts of their
design are associated with a specific technol ogy.

Multiple technology definitions can be loaded simultaneously. With this capability, technology definitions
can be designed independent of each other and each technology can cooperate with the other as required.
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Technology families can represent entire chips or major portions of a chip; generally, these are units of man-
ufacturing by a single manufacturer and not individual library elements. The TECH_FAM LY statement
alows subrules from different vendors to work together, even though no information was exchanged
between the organizations.

NOTE — A run-time cost is associated with changing between TECH_FAM LYs. It is therefore recommended that the
use of TECH_FAM LY subrule grouping be limited to entire technol ogies.

6.14.4.1 TECH_FAMILY name

Subrules are identified as belonging to the same family by including the TECH_FAM LY statement, whose
argurrent shatt-bethefamity Tarme:

Any gubrulesthat do not contain the TECH_FAM LY statement shall be members:0 the GENER| "Cteghnol -
ogy. Thefamily name can be any legal identifier. It shall be unique among the of Y npnes.
The TECH_FAM LY name does not have to be unique to other types of stal herftech-
nology families.

6.14}4.2 Loading SUBRULE and SUBRULES statements

A SUBRULE (see 6.14.2) or SUBRULES (see 6.14.3) state bre of

the sdme TECH_FAM LY name, with the following excepj

$i

logy-

shall inherit the name of the techno|ogy-

6.15

DCL

ming
P that

6.15
This

6.15

The syntax for the MODEL statement IS given in Syntax 6-57.
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model_statement ::=
MODEL (model_name) : DEFINES ( cell_list) ;

cell_list ::=cell_descriptor { , cell_descriptor }

cell_descriptor ::= cell_name[ . cell_qualifier [ . model_domain] ]
cell_qualifier ::= name | *

model_domain ::= * | timing | power

MOD
corre
corre

A cell_descriptor shall be an ordered list of one to three fields, corfespondi

and N

CELY_

6.15
The
appli
It shg

If the
that g

For €

Syniax 6-5/—Syntax for MODEL statement

* only one model exists forg
ti m ng isthetiming model only.

power isthe power model only.

1.2 Model name matching
search for a
L i
cation, and

ific value for aconponent it shall use the empty string (*

app’

-matching conponent ppgyexists, match it
[f-a match existswith aconponent ppoythat uses the string prefix operator, match it

6.15.

If aconmponent ppgyexists that consists of * , match it.

2 MODELPROC statement

The syntax for the MODEL PROC statement is given in Syntax 6-58.

and

) for
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model_procedure ::=
MODEL PROC ( name ) modelproc_postfix_modifier :
modelproc_statement_list END ;
modelproc_postfix_modifier ::=
COMPLEX
IMONOLITHIC
modelproc_statement_list ::=
properties_statement | { submodel_statement }

submodel_statement ::=
do_statement
| bus_statement
| path_statement
| input_statement
| output_statement
| test_statement
| setvar_statement
| path_separator_stmt

AEO

A M
and/d

6.15

MODE
shall

ax %f}cs ement
’ib& evactions of a circuit with respect to t

Fl PROC st S c s, and embedded “C” code contained within a MODEL
be executed in 2 :

I power.

a8 arguments to the delay, slew or check statements within the
be evaluated when the application calls for delay, lew or check rg

NV
expression evaluates to false.

ming

PROC

el ay,
Spec-

hin a

6.15.

The application shall provide alist of PI NS actually present in the design.
PATH, BUS, and TEST statements shall skip any PI N pairs not found.
I NPUT and QUTPUT statements shall skip any PI Ns not found.

2.2 MONOLITHIC modifier

The MONOLITHIC modifier directs the DCL compiler to process the MODEL PROC as a single compilation

unit.
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NOTE — A DCL compiler can choose to handle a MODEL PROC as a number of separately-compiled units. However, if
the MODELPROC contained embedded C code with labels and GOTO statements, it may be necessary to force the
MODEL PROC to be processed as a single compilation unit.

6.15.3 SUBMODEL statement

The syntax for the SUBMODEL statement is given in Syntax 6-59.

submodel_procedure ::=
SUBMODEL (name) : { submodel statement }END ;

on to
evis

The $UBMODEL procedure statement enables grouping of statement se
multiple MODEL PROCs. Submodels can only be called from a MODELPR
ible gnly within the compilation unit that contains the definition.
A SUBMODEL shall not contain a PROPERTI ES statement.

6.154 Modeling statements

This pubsection lists the modeling statemen

6.15/4.1 PATH_SEPARATOR statement

The gyntax for the PATH_

<> %_sep%\o\w SEPARATOR ( string_literal ) ;

Syntax 6:60— \a/xfor PATH_SEPARATOR statement

TheH efines a string which can disambiguate segment names generated by the
default qpera : TH clause of the PATH statement. The PATH_SEPARATOR string is
insert ty F ation of the FROM pin name and the TO pin name. This constructed Etring

The dlefinition of &aPATH_SEPARATOR string shall extend from the PATH_SEPARATOR statement until
the ngxtPATH SEPARATOR statement or until the end of the enclosing subrule (whichever occurs lexjcally
first). Initially within a subrule the PATH SEPARATOR string shall be the empty string. The
PATH_SEPARATOR isacompiler directive, and has no run-time effect.

6.15.4.2 PATH statement

The syntax for the PATH statement is given in Syntax 6-61.
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path_statement ::=

PATH ( path_list) : from_to_sequence

conditional_propagation_sequence ;
from_to_sequence ::= FROM (pins) TO ( pins)
pins::=

pin_range list
| VAR ( pin_assign_variable reference )
| VAR ( pinlist_assign variable reference )

| VAR ( pin_setvar_variable_reference )

| VAR ( pinlist_setvar_variable reference )

| pin_statement_reference

| pin_list_statement_reference
conditional_propagation_sequence ::=

propagation_sequence

| when_propagation
propagation_sequence ::=
PROPAGATE ( edge_mode ¢

logical_expression ) propagation_sequence
N (logical_expression ) propagation_sequence }

edge \mode_expression ::= edge mode_operation { & edge mode_operation }
¥’ mode_operation ::= edge mode edge

ge =

RISE |FALL |BOTH |TERM

[ONE_TO ZTZERO_TO Z7Z_TO_ZEROTZ_TUO_ONE
mode ::= -> | <- | <-> | <-X-> | ->X<-

Syntax 6-61—Syntax for PATH statement

There shall be either zero or one of each of delay, Slew, store or methods clauses present in a
delay_slew_methods_store list.
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The PATH statement establishes an association (a segment) between two connection points, each of which
may be an input pin, output pin, or internal timing point (node). The PATH statement associates the follow-
ing with each segment:

— the statements to use for computing delay and slew values

— properties, such as the signal edges that propagate across the segment
— the propagation mode

— information cached with the STORE clause

— method names and their associated action statements

For each explicitly named path in the PATH clause, the PATH statement establishes a segment between every
pin specified in the FROMclause to every pin specified in the TO clause.

6.1544.2.1 VAR clause

The YAR clause indicates that the pin(s) described by either the FROM gr”
valugof a SETVAR or ASSI GN statement result variable having data typeR

6.15/4.2.2 PATH clause

The gyntax for the pat h_| i st statement isgivenin Syntax 6-

path_list ::=[ defaul
default_path_list ::=*

For dach nam 0| be
constfucted duri n the
Sandard Structur

baseg
a) hame.
b)
c) by
dme of the FROVI pln the Ie><|cally most recent PATH_SEPARATOR string, and

TOpm

d) th names are specified, e.g., PATH( A, B) , then a separate segment shall be creatgd for

6.15.4.2.3 FROM clause

The FROM clause identifies the timing points where the PROPAGATE segments begin. These points can be
an input pin, output pin, a node. These pins may be specified directly in the DCL source or they may
returned by a statement at run-time. The order of search when a pin listed in the FROMclause is identified as
the beginning of a segment shall be the list of application supplied input pins, then nodes, then output pins.
Only those pins listed in the FROMclause and found in the application’s supplied pin lists or the list of nodes
shall be considered valid segment starting points. All pins listed in the FROM clause but not found shall be
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ignored. The application’s lists of supplied pins are searched input pins first, nodes second and output pins
last.

6.15.4.2.4 TO clause

The TOclause identifies the timing points where the PROPAGATE segments end. These points can be an
input pin, output pin, a node. These pins may be specified directly in the DCL source or they may returned
by astatement at run-time. The order of search when apin listed inthe TOclauseisidentified asthe end of a
segment shall be the list of application supplied output pins, then nodes, then input pins. Only those pins
listed in the TOclause and found in the application’s supplied pin lists or thelist of nodes shall be considered
valid segment ending points. All pins listed in the TO clause but not found shall be ignored. The applica-
tion'glists of supplied pins are searched output pins first, nodes second, and input pins (ast.

6.1514.2.5 PROPAGATION sequence

The PROPAGATION sequence describes which signal edges at the source of the seg jgated
to thg load (sink) of the segment. It can also include the following clauses.
a) | Delay clause

The delay clause associates adelay statement and th it with pseg-
ment. The argumentsidentified as parametersto the ] i s eval-

b)| Slew clause

The dlew clause associates a slew statex 2 8 at shall be passed to it with @ seg-
ment. The argumentsidentified as statement in the slew clause shall be ¢valu-
ated when the application calls for ¢

c)| METHODS clause
The syntax for

d)| STORE
The synt
€) | CLKFLG

\wclause = CLKFLG (string_literal )

Syntax 6-63—Syntax for CLKFLG clause

The CLKFLG clause identifies segments where the clock performs memory operations.
The following strings have meaning in the context of a CLKFLG argument.

1) Xshall be used on the clock segment where a clock combines with data to form alatching oper-
ation. Typically this X flag is specified where the clock is to be converted to data.

2) Rshall be used where the rising edge of the clock causes the dynamic circuit to evaluate.

3) F shal be used where the falling edge of the clock causes the dynamic circuit to evaluate.
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The string_literal value shall be accessible by the application when the PATH_DATA field is not
NI L. The default setting in the Sandard Structure if this clauseis omitted shall be the string consist-

ing of asingle blank ("").
CKTTYPE clause
The syntax for the CKTTYPE clauseis given in Syntax 6-64.

ckitype clause ::= CKTTYPE (string_literal )

6.15

The s

Syntax 6-64—Syntax for CKTTYPE clause

not NI L. This standard does not define any special values S for s
this clause is omitted shall be ablank (" ).

4.3 BUS statement
yntax for the BUS statement is given in Syntax m

bus_statement ::=
BUS ( path_lisy) : FRO

conditional_pro| at@s%u
\l; N

statement shall establish a segment between every pin specifig
b0 every pin specified and present in the TOclause.

If more pirs are present, the BUS statement shall establish a segment between the lexically ne

tics as the PATH statement, with the following differ-

t a fully-connected graph between the FROMpin_range ajd the

d and

e TO

iflenti-

ause.
Kt pin

identified and present in the FROMclause and the lexically next pin identified and present in t

e TO

b)

c)
d)

6.15.

clause.

ANYI Nand ANYOUT shall not be allowed in the Pin Range list.
The pin count in the FROMclause shall match the pin count in the TO clause.

The number of pins in the design that match the FROM pin list shall match and be paired with the

number of pinsinthe TOpin list.

4.4 TEST statement

The syntax for the TEST statement is given in Syntax 6-66.
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test_statement ::= TEST ( path_list ) : conditional_compare ;
conditional_compare ::=
pre_compare_post

| when_compare list[ , OTHERWI SE pre_compare post |
pre_compare post ::= pre_code compare_list post_code
when_compare list ::=

WHEN (logical_expression ) pre_compare_post

{, WHEN (logical_expression) pre_compare post }

The T

formed and the application does the tests. The passed sub _list serve the sa

PATH

6.15

The g

Syntax 6-66—Syntax for TEST statement

[EST statement inserts test points into a design. The statement descr
| statement (see 6.15.4.2).

4.4.1 compare_list clause

yntax for theconpare_| i st clausersgwer%r@

b per-

n the

compare list ::=
<cempare_sequence list>

shal have the same mode.

6.15.

4.4.2 COMPARE clause

The syntax for the COVPARE clause is given in Syntax 6-68.

number of compare Irsts in the compare clause shall be the same as the numb
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compare_clause ::= COMPARE ( multi_compare_pin_list )
multi_compare_pin_list ::= compare pin_list { & compare_pin _list }
compare_pin_list ::= reference_signal_pin test_ mode reference_signal_pin
reference_signal_pin ::=
pin_range list
| REFERENCE ( pin_range list)
| SIGNAL ( pin_range list)

test modei=->|<-[<->

The COMPARE clause defines which pins are to be tested, which are
in thg same clause.

Only|those pins listed in the COMPARE clause and found in the
nodes shall be considered. All pinslisted in the COM PA .

If nojsignal or reference is used the pins onthe le
on the right shall represent the signal pins.

6.15}4.4.3 EDGES clause

The

gnals
tests

ist of

those

A@ﬁ@(mul ti_compare_edge list )
pare ¥t ::= compare_edges list { & compare edges list}

Svntayv &6 60 Svntay for ENCECS Alayicn
T OO0 oy oo oo o trat ot

The EDGES clause identifies the edges to be tested for both the signal and reference pins.

If no signal or reference is used the edges on the left of the mode shall represent the reference edges and

those on the right shall represent the signal edges.
6.15.4.4.4 TEST_TYPE clause

The syntax for the TEST_TYPE clauseis given in Syntax 6-70.
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test_type clause::= TEST_TYPE (test_type _sequence list )
test_type sequence list ::= test_type sequence{ & test_type sequence}
test_type_sequence ::=test_type | test_type dual_modetest_type
test_type::=
SETUP|HOLD |CPW |CST |DHT | DPW
|IDST |CGPW |CGHT |CGST INOCHANGE
| RECOVERY |REMOVAL | SKEW

dual mode=<->

44—

Syntax 6-70—Syntax for TEST_TYPE clause

The TEST_TYPE clause indicates to the application the type of test to be o

€)

The TEST_TYPE argument expression designates one or twa_test mode
operator of the corresponding compare_pin_list. The al_modes qQpera-

Df the

dual_modes operator shall indicate the test_typetq hy fe the
corresponding compare_pin_list u i bs the
corresponding type of the compar
f) | CYCLEADJ clause
The syntax for the CYCLEADJ cl
N %
?@\CQJ&% (:\C EADJ|(integer_expression )
ta\x@mg( for CYCLEADJ clause
identification of special multicycle paths. Theinteger_expression|value
icetion when the PATH_DATA field in the Standard Structure Js not
qt define any special values for integer_expression. The default setfing if

6.15

The syntax for the CHECKS clause Is given in Syntax 6-72.
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checks clause::= CHECK S ( checks_sequence list)
checks_sequence list ::= checks sequence{ & checks sequence}
checks_sequence::=
check_statement_name ( expression_list )
| check_statement_name ( expression_list )
dual_mode check_statement_name ( expression_list )

Syntax 6-72—Syntax for CHECKS clause

The CHECKS clause identifies the CHECK statement(s) to use when determining bias)
betwegen the edge of asignal and the edge of areference.

The CHECKS argument expression designates one or two CHECKS dtaté& mode
opergtor of the corresponding compare_pin_list. If the corresponding,cempa i st uses only’ one Mode,
early i oper-
ator. con-
tain g e the check stat¢ment
identf mode operator shiall be
the clpeck statement used for early mode calgulations. WISES WY 0 dual_modes operatpr the
checH e i aré clause. Each CHECKS|state-
ment

6.15

The g

t_list{ & methods action_stmt_list}

Therg shall be avne tgone correspondence between the number of method_action_stmt_list(s) and the)

ber o

WS—Syntax for ampersand METHODS clause

compare_pin Tist(s).

num-

6.15.

4.4.7 Ampersand STORE clause

The syntax for the ampersand STORE clause is given in Syntax 6-74.
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ampersand_store _clause ::= STORE ( ampersand_store list)
ampersand_store list ::= store cache list{ & store _cache list}

Syntax 6-74—Syntax for ampersand STORE clause

The ampersand STORE clause caches statement results associated with the specified test(s).

There shall be a one to one correspondence between the number of store cache list(s)-and the number of
compare_pin_list(s). Each store_cache list shall contain the store caches for its equivalent lexjcally|posi-
tionefl compare_pin_list.

6.154.5 INPUT statement

The gyntax for the | NPUT statement is given in Syntax 6-75.

A

input_statement ::
INPUT (pm range | Ilst)

. : ds that
relate to input p| ns. If the I NPUT statement |ncI udes a propagatlon sequence the appllcailon shall connect
timing segments between all sources and the specified load pin.

The pin_range list designates the list of pins to which subsequent propagation clauses apply. If the
pin_rangeis not ANYI N then the listed pins shall be excluded from any subsequent expansion of ANYI Nin
the same MODEL PROC (by any statement or any submodel called). Only those pins listed in the input_clause
and found in application’s lists of supplied pins or list of node shall be considered. All pins listed in the
input_clause and not found shall be ignored. The application’s lists of supplied pins are searched input pins
first, nodes second, and output pinslast.
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NOTE — There can be double creation of net segments if cell descriptionsin atechnology library contain both | NPUT
and OUTPUT statements.

6.15.4.5.1 Propagation clause

DCL does not allow control over an individual net segment, but rather applies the same actions (specified in
the relevant clauses) to al net segments attached to a pin.

Example

If the delay equation net dl y is specified for a pin,

all netsegments conmectetHto that prrshettusethe detay equatiom et oy tocatcutate fhewie detay,
6.154.5.2 METHODS clause VN\

The gyntax for the METHODS clause is given in Syntax 6-76.

methods_action_stmt_list ::= method
method_action_pair ::=

method_name wt e

The METHODS clause establis SSOCH ioee parts’a segment, a method name, and an gction
staterpent. It shall be an erre 3S90Ci ore tharene action statement with the same method name and
segment.

The 3ction stat

shall e suppli

parary

6.15

The s

4
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store_clause ::= STORE ( store_cache list)
store_cache list ::=
store_statement_access
| Slot_definition
| store_cache list, store statement_access
| store_cache list, dot_definition
store_statement_access ::=statement_name ( expression_list )

slot_definition ::= statement_name [ scalar_list] : (slot_list)

scalar_list ::=scalar { , scalar}

slot_list ::=
[ scalar_list ] statement_name ( expression_list )
{, [ scalar_list ] statement_name ( expressionAist) }
AN

Syntax 6-77—Syntax for STORE<Llau

The $TORE clause describes information to be cal culated and cache ) oration time (presumably

becayse that information is independent of which instancexefer

One may wish to cache the results of accessing the Same stateme hents.

To effect this capability, the STORE cache may
whicl (aslot) contains the result of accessi

During model elaboration, eag
result. The syntax identifieSthe a
numbler of dimensions fiar the ot ar

Nt of

cifynthe array indices of the slot to contaln the
g aetessed, the number of dotsto alocate apd the
ent access, the slot into which the result shall be

storegl. Slot array indices sk At with \dimen PSS 0N
evalu i to be
used.
The H State-
ment

Exan

t abl

¢
dual i f,ire

data( nunber? Kk);

our ceEdge, si nkEdge)
, frompoint, to_point, sourceEdge, sinkEdge)

d | L ANDO D) daf LA Y
no —(ANDzZT ) —— et hReS—(ANDzT ),

nodel proc ( AND2P)

path(*):

from (A B) to (2
propagate (rise<->rise & fall<->fall)

del ay

(stdDlyEq())

sl ew (stdSl weq())
store(coeffThl[2]:(

),

[O] coeffThl (rise,rise),
[1] coeffThl (fall,fall)
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end;

cal ¢ (exanpl e)

2001(E)

resul t (nunber:

- 107 -

[O] coeffThbl .k + [1]coeffTbl.Kk);

The CALC statement references a complete copy of the actual computed results. References to a TABLEDEF
statement only cache the pointer to the table row containing the data. Referencing non-dlotted stored datais
syntactically identical to referencing an ASSI GN statement variable. Statements that reference STORE
variables shall have the STORE definition statement in scope. For dotted stored data a reference is pre-

appended with

an array_index.

A STORE clause can reference CALC, EXPOSE, EXTERNAL, | NTERNAL, and TABLEDEF statements. A
STORE clause shall not reference an ASSI GN statement.

A STORE clause can use predefined identifiers (see 6.2.3.4) to identify the i
6-16 enumerates which predefined identifiers are valid, based on the type

Tablg
STORE clause.

ww.
ntainigg the

Predefined identifier

BLOCK al ~\ >/
ORI OV
CELL_DATA Mt F}RQPE S
CELL_QUAL F _al
CLKFLG \ NPUNMJT, PATH, BUS, TEST
COMPI kAﬁQ\J_ME_STAMi ar V
FROM lpbw}\ & “OUTPUT, PATH, BUS
@@T}QN_COQVT al
I\A\({@L\_QWN\/\ ) all
v
R TN a

/\< %}QNTEQN_ NT al

\@N > PATH, BUS, TEST
\@TH}S)ATA INPUT, OUTPUT, PATH, BUS, TEST
REFERENCE_POINT TEST
SIGNAL_POINT TEST
TO_POINT INPUT, PATH, BUS

A variable referenced in STORE clauses shall have a defined value at model elaboration time.

Example:
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The predefined identifiers EARLY_MODE, LATE_MODE, SOURCE_EDGE, and SI NK_EDGE shall not be
referenced in the statements contained in a STORE clause, because at model elaboration time these variables
are undefined.

6.15.

4.6 OUTPUT statement

The syntax for the OQUTPUT statement is given in Syntax 6-78.

output_statement ::=

OUTPUT (pin_range i<t ) [ - opt_conaitiona Joropagauop_%quence T
N

The
propg
sinks|
theli
appli
The (
The
claug

NOTH
I NPU

6.15
The s
6.15
The 3
6.15

The d

Syntax 6-78—Syntax for OUTPUT statement

DUTPUT statement controls actions that involve output pins. If t
jgation_sequence the application to connect timing segments pétw

ns a
i aFd al
in |ist or

. The

ubse-

th the
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do_statement ::=
{ DO : do_clause list} ;
| DO : do_when_sequence[ , OTHERWISE {do_clause list} ];
do_clause list ::=
cal_clause
| pre_code
| statements _clause
| node_clause
do when sequence ==
WHEN (logical_expression ) {do_clause list}
{, WHEN ( logical_expression ) {do_clause list} }/\ (\

Syntax 6-79—Syntax for DO statemen,

The DO statement enables the use of conditional clauses. Within th
be specified:

auses, the followirg can

a)| Callstosubmodel procedures
b)| Nested modelproc statements
c)| New timing points

A Dd \ 3 ) pHse(see 6.15.4.7.3), atomic stat¢ment
referg 7 2).

6.15/4.7.1 CALL clause

The CALL clause all . The
syntax for the CALL cl

6.15

The § Ilows

nesti

r||g of WHEN clauses. The syntax for the STATEMENTS clause is given in Syntax 6-81.

statements_clause::= STATEMENT S ( modelproc_statement_list )

Syntax 6-81—Syntax for STATEMENTS clause

6.15.4.7.3 NODE clause

The syntax for the NODE clause is given in Syntax 6-82.
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node_clause ::= NODE ( name ) [import_export_sequence]
import_export_seguence ::= import_sequence | export_sequence
import_sequence ::= IMPORT ( name_or_string ) propagation_sequence
name_or_string ::= name| string_literal

export_sequence ::= EXPORT ( name_or_string ) propagation_sequence

Syntax 6-82—Syntax for NODE clause

descr

SLEW

If the

staterpent shall be used to connect the new timing point. However,
another circuit’sinput or output pins then the NODE clause’s | -
I MPORT and EXPORT clauses do not set the PATH prede

page
“new|

6.15

The NODE clause ar j ingle name

| MPORT clausg

The IMPORT cl
anothert

ingspeifttoall pihs which are sinks on the net associated with the argument, except the arg

4.8 PROPERTIES statement

The syntax for the PROPERTI ES statement is given in Syntax 6-83.

ther cixcuit. The EXPORT clause instructs the application to create arcs from the newly C:Leated

ns of
drive

y cre-

ns of

ment
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properties_statement ::= PROPERTIES : [ conditional_store seq] ;

conditional_store_seq ::=
[ method_store sequence ]
| when_properties clause[ , otherwise properties clause]

method_store _sequence ::=[ pre_code] [ methods _and_store] [ post_code ]

pre_code ::= reference _list
reference_list ::=reference_item { reference_item}
reference _item ::= embedded_C_code | statement_reference

methods_and_store ::=
methods_clause store_clause
| store_clause methods clause

methods_clause ::= METHODS ( methods_actiop~stm
store_clause ::= STORE ( store_cache list)
post_code ::=reference list
when_properties clause ::=

{, WHEN (logical_express
otherwise Joroperti%a*%e {@I’% od_store_sequence

TheH
stater]
Stater|
any O

6.15

The

ROPERTIES statemey QN KeS ORE clause) and associates METHOD dction
hents with a cell (viat Se). 1 PROC shall have at most one PROPERT | ES
nent, which shall AR € i OUYPUT, PATH, BUS, or TEST statement and Before

)O statement :hat d
4.9 SETVAR s

yntax for tkie Sl

\ \\setv&;statement = SETVAR (name) : conditional_result ;

X
\> Syntax 6-84—Syntax for SETVAR statement

The

The SETVAR statement has a similar meaning and syntax as the ASSI GN statement except:

VAR statement creates and sets the values of vartablesiocal 1o a MODEL PROUC procedure.

SETVAR shall not be referenced as a statement or be passed any variables.

SETVAR variables shall become undefined between calls to the containing MODEL PROC and there-

fore shall not be used to save information between calls to the same model.

SETVAR shall be executed, and its variable(s) created, when it is encountered.
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A reference to a SETVAR variable is identical to that of an ASSI GN variable (see 6.10.3). SETVAR refer-
ences may be used anywhere a variable reference is alowed, except it may not be used in DELAY, SLEWor
CHECK clauses.

SETVAR statements may be used inside successively nested STATEMENTS clauses. Each nested

STATEMENTS clause shall introduce a new scope, such that each nested SETVAR temporarily “hides’ the
value of any SETVAR with the same name, but contained within an outer STATEMENTS clause.

6.16 Embedded C code

Th & £ lo o Ao atat + H HP o NP Fallalmd
e ytitax-rortne-aCcote Starement TSYIVCITTIT SYyTTAaX"O=00.

embedded_C_code ::= %{ C_language statement }%

o
A\

In-lin state-
ment coded
in the Q

In-lin S S er than/function definitions or fumction
protol S

Embedded C code shall be executed when the D SUA) hbed-
ded

6.17

The
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subrule ::=[ tech_family_statement ] { statement }
statement ::=
prototype_statement
| statement_definition
| model_statement
| table_statement
| environment_control_statement

prototype statement ::=
common_prototype_statement

| unload_table prototype
| load_table_prototype

| add_row_prototype

| delete_row_prototype

| tabledef _prototype

| delay_prototype
| check_prototype

statement_definition ::=
assign_statement
| calc_statement
| expose_statement S i

ment_control_statement ::=
subrule_statement
| subrules_statement

Syntax 6-86—Syntax for a subrule
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7. Power modeling and calculation

C:2001(E)

This section describes the power modeling and calculation used in this standard. The formal syntax is
described using Backus-Naur Form (BNF). The following conventions are used:

a)

b)

d)

f)

9)

h)

Lowercase words, some containing embedded underscores, are used to denote syntactic categories

(terminals and non-terminals), e.g.,

literal_character_sequence

Boldface words are used to denote reserved keywords, operators, and punctuation marks as a

required part of the syntax. These words appear in alarger font for distinction, eg=~.

MODEL SLEW => X
The: : = operator separates the two parts of aBNF syntax definition. The

A vertical bar separates alternative items (use one only) unlg
it stands for itself, e.g.,

it ds I'ntke foPlowing example:

hesis are part of the syntax for abus and the second set groups the items n
ion of apin_ref and node_ref.

Angle brackets enclose items when no spacing is alowed between the items, such as with

Parenthesi's enslosaitemswithin a group (use one only) unless it appears in boldface, in whicl case

bt ref

in an

Tdentriier. Tn the following example:
identifier ::= <identifier_char>{ <identifier_char>}
the actual character(s) of theidentifier cannot have any spacing.
A hyphen (-) is used to denote arange. For example:
identifier_first_letter :=a-z| A-Z

indicates the first letter of the identifier can be alowercase |etter (from ato z) or an uppercase
(from A to 2).

|etter
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If the name of any category starts with an italicized part, it is equivalent to the category name with-
out the italicized part. The italicized part is intended to convey some semantic information. For
example, msb_constant_expression and Isb_constant_expression are equivalent to
constant_expression.

The main text uses italicized font when a term is being defined and nonospace font for examples, file
names, and references to constants such as 0, 1, or x values.

7.1 Power overview

Therg
tiesf
tion s

are-threetechnittesforpowercatettation—Each-techniaue-hasttsownredtiremerits-ang-responsibil i -
Dr both the application and the DPCM. The techniques can vary in computati onal\accuracy~and gxecu-
peed due to the type and amount of information needed. The three power calchlationteckpigies gre:

a) | the AET or “All Events Trace” technique using dpcnfeet AETCel { t hSensj t\yfty.

b)| the“Group” techniqueusing dpcntCel | Power Wt hSt at e.

c) | the“pin power” technique using dpcnPi nPower .
The gpplication and DPCM can choose to model any combingtion ofthe 3 iqyes on
an ingtance by instance basis. Therefore, “handshaking” bet dthe DPCM isrequired
to agfee on the technique to use for each instance. If the applicati 3 com-

mon

The |techniques of power calculation dl to
dpcrGet Cel | Power | nf 0. This call ret ing
information may also be returned: group pi state
choi% (depending on the DR € trical
condiftion in which the cell

For ¢ells which have ifitra PCM creates a state cache (during the cpll to
dpcret I ni ti d il andle ta this cache to the application for each instance (se¢ 7.2).
This ptate cachéi}ed (rax & state of this instance. The power model itself rs%ds to
defing the choicenanght the stgte. The DPCM can use a state cache for any of the power
modedi

All I¢ad and i equiredfor power calculation is supplied by the application. The logd and

Itist

M and a handle to this cacheis returned to the application. This|cach-

DPCI
calcu

IaI|on The dynamic and statlc components of power are deﬂ ned and used asfollows:

Dynamic energy is

dynamic_energy_captured during_the _transition +
(static_power_for_the state transitioning_into * time_of transition)

The dynamic energy returned by the DPCM shall not include a static |eakage component.
Static power is

the_power_for_the state just_transitioned into
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The application shall multiply the returned static power value by the time from this change to the
next monitored change on this instance.

7.2 Caching state information

The state cache is private to the DPCM. The contents of the cache shall be defined by the individual power
model. The DPCM is responsible for allocating the associated memory (upon request from the application),
returning the cache handle to the application, and updating the data stored in this cache.

The applicationis respons ble to request the cache be created, to a&oa ate the returned cache handle with the

|n$ ceforvyrhte YWasTegtestet,antto eetne - stare-cacrne-wnen SO TOge eeaeo:

For dach instance with at least one initidl modeled state, the application shall chtain & casheshandle by
caling dpcnBSetlnitial State. During a power caculaion request, the. DPEMX shallN call
appCet St at eCache to retrieve the state cache handle for the insta specified in the Sgfidard
Sructure. The DPCM shall only call back to the application to retrieve th andle forcell types
which have at least one initial state modeled.

7.2.1 Initializing the state cache

The gpplication shall initialize the state cache by cali 5 i\t i ahSt’at e and passing the
desirgd initial state index. If azero cache handleis pa i, thé D eate and return anew fache
handlle initialized to the specified stete. i ¢he handle is passed| into
dpcrBet I ni ti al St at e, the DPCM ma is ca cache handle is returned {o the
appligation), i oneka different cache handle is returned {o the

applicati
7.2.2) State cache lifetim

A cdche handle is
dpcr

eafed until it is freed by the applicatiop via
vhen passed into dpcnSet | ni ti al St ate.

73C
The | ‘ DPCM. The DPCM is responsible for alocating the assogiated
mem 4 g the application), returning the cache handle to the application, and updating the

data

The gpphicati onys responsi ble to request the cache be created, to associate the returned cache handle with the
cell t pe or iRy ance "Qr which it was requested, to request that the cache be updated, and to free the fache
whenyi

Once The application Initiales a power cal Culation request using.

— dpcnGet AETCel | Power Wt hSensitivity,
— dpcntet Cel | Power Wt hSt at e, or
— dpcntet Pi nPower,

the DPCM shall call back to the application requesting the load and slew information necessary to perform
the calculation (except in the case of dpcnteet Pi nPower if the application has specifically requested that
it not be called back for this information).
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This callback, appRegi st er Cel | | nf o, has three input parameters which indicate the specific data
being requested: loading capacitance, loading resistance, and transition (slew). These input parameters also
indicate the pin types (inputs, outputs, bidirectionals, or all types) for which the requested information is
needed. If the application does not know a value being requested, it shall supply avalue of zero (0) for that
field.

7.3.1 Loading the load and slew cache

The application shall take one of the following actions upon being called by the DPCM (via
appRegi sterCel I | nf 0):

a)| Cal dpcnFill Pi nCache to fill a cache with the requested data for each r i e on
the instance for which power is being calculated. These callsfill the load ipformationinto a
cache to be used by the DPCM for the current power calculation request

On the first call to dpcnfi | | Pi nCache within this appRegi the
he
or a cache handle created during a previous power calculation ains

On al subsequent callstodpcnti | | Pi nCachewithi Bgi steér Cel | I nf o calback,
the application shal pass in AR e m the previous cgl to
dpcnti | | Pi nCache.

o the
Dr the
o the

Df the

.[If the
ifferent

copy
inon

thec rrent alf,-and tepreviouscache.

7.4

$imdltaneous switching events

Two or more pin change events are considered simultaneous when these events occur within a defined time
interval called the “simultaneous switching window”. Simultaneous switching windows are defined between
pins on a cell using dpcmAETGet Si mul t aneousSwi t chTi me for the AET power calculation tech-
nique and dpcnr oupGet Si mul t aneousSwi t chTi ne for group power calculation technique. There
is no simultaneous switching window for the pin power calculation technique.

For AET and group power calculation techniques, events which are considered simultaneous shall be consid-
ered together and processed in the same power cal culation request. For pin power calculation, power calcula-
tion requests shall be made separately for all events, regardless of how closely together they occur.
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7.5 Partial swing events

A “Settling Time Window” is the time interval specified for a change on a pin to make a complete transition.
A “Partial Swing” occurs when the pin change duration is less than the settling time for that pin, the electri-
cal level of that pin changes and then changes back (becomes unstable) during the settling time window. The
“settling time window” is defined as the time interval required for a change on a pin to make a complete
transition.

Settling time windows are defined between pins on a cell using dpcmAETGet Sett | i ngTi ne for the
AET power calculation technique and dpcm&r oupGet Set t | i ngTi me for group power calculation tech-
nique. There is no settling time window for the pin power calculation technigue.

For the AET power technique, power is calculated for partial swing evepts
dpcrCal cParti al Swi ngEner gy rather than dpcniGet AETCel | Power Wt

For the group power technique, power is calculated for partial
dpcrCal cParti al Swi ngEner gy instead of calls to dpcnfGet Cel
appligation evaluates the group condition expressions as if the pin
each fondition expression that evaluates to true, acall todpc

Therg is no provision to calculate the power of a partial swi
pin ppwer technique.

7.6 Power calculation
The fpllowing lists the sequence of events fpr p

a) | Model for power.

Before calling @n i ation
shall call nod e [ ! ineif
power ig'medeleg separab Liired,

I I Power I nf o for each cell to determine the DPCM supported
ation for instances of that cell. The application is free to call any pf the
46s per instance. Power calculation results are undefined if the power cal-

ication knows the chronological changesin logic levels of the requested pins of ainsfance,
the AET power calculation technique can be used for this instance. Guided by the sensitivity ligt, the
application passes pin changes 1o the DPCM viadpc meet AETCel T Power W hSensit1vity.
The DPCM isthen responsible for tracking the state of the instance.

If the application knows the logic levels and change events of the requested pins of a instance and
the application can process the group condition language, then the group power calculation tech-
nigue can be used for this instance. Guided by the group pin list and the group condition list, the
application is responsible to determine which condition expressions are true and request the power
associated with each of these condition expressions via dpcniGet Cel | Power Wt hSt at e. The
application is responsible for tracking the state of the instance.
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d)

If the application knows when pins of an instance transition, but does not know the present or previ-
ouslogic levels of these pins, then the pin power calculation technique can be used for thisinstance.
The application passes the pin which changes to the DPCM viadpcntet Pi nPower .

Establishinitial states.

Initia state choices are specified on a per instance basis. Setting the initia state may be done for any
of the supported power calculation techniques. For each instance which has initial state choices (as
returned by dpcntGet Cel | Power | nf 0), the application shall initialize the instance to one of its
initial states prior to any power computation viadpcnBet | ni ti al St at e. The application shall
associate the state cache handle returned from dpcnSet | ni ti al St at e with the instance speci-
fied in the Sandard Structure.

While the application observes pin changes:

1) For AET and group power calculation techniques only:

i)

changes and makes a single call for power as if<
(shown below in step €2).

call to calculate the povy
power call.

rmed in
r:l:of a
15
l into

keep

IS technique is used, the application shall monitor the union of pins specified |n the
p pirlist array. When amonitored pin transitions, the application shall identify yhich
pin groups contain the pin (“affected pin groups’). For each affected pin group, the pppli-
ion shall evaluate all associated group condition expressions. For each group conglition
expression that evaluates true, the application shall call for power (either as these gvents

i)

occur or after accumulating these events).

Chronological ordering of eventsin not required for this technique. The DPCM cannot use
the chronological ordering of power calculation requests to keep a representation of previ-
ous states.

dpcnPi nPower technique (pin)

If thistechniqueis used, the application is responsible to call dpcnPi nPower for power
on each pin change event. This technique requires no knowledge on the part of the applica-
tion or the DPCM about the present or previous pin logic levels. It can be thought of as a
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power estimate for asingle transition on a pin. This call can be made as each event occurs
or after tracking the pin transitions over time.

The DPCM cannot use the chronological ordering of power calculation requests to keep a
representation of previous states.

The DPCM calls the application for state information:

For each of these power calculation techniques, if the instance for which a power calculation is
being requested has at least one initial state choice, then the DPCM shall call back to the appli-
cation viaappGet St at eCache for the state cache handle associated with this instance.

The DPCM calls the application for load and slew information:

1.7 1

Thed
thetg

Each
This
paran

Thed

each

pplication sha

Grovpl ndex

dpcnFi | | Pi nCache.
The DPCM calculates power for thisinstance:

ecific
b cal-

mine

N the

ay is

Df the

parse each string in the group pin list array to determine which pinsare associate(f with

7.8.1 Syntax

The syntax for a GroupPinString is given in Syntax 7-1.
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GroupPinString ::= * group_pin_list
group_pin_list ::= group_pin_name{, group_pin_name}
group_pin_name ::= PinName | ALLIN JALLOUT |ANYIN |ANYOUT

Syntax

7-1—Syntax for GroupPinString

where PinName is a sequence of any ASCII, non-whitespace, characters except the following specia charac-
ters, which shall be escaped with a proceeding backslash (\ ) if used (\), ('), (,).

7.8.4 Semantics

The gemantics for a GroupPinString are:

—| A PinName shall not be duplicated within one GroupPinString.
A PinName may be duplicated in other GroupPinStrings.

7.8.2

TheH
mean

7.8.2.2 Interpreting A
The PinName ALIN N
condition expr

The Ri

The PinName ANYQUT is equivalent to listing al-the outputs and*bidirectional pins of the cell in qug
This means if any one of thgse pins change alueC| stecheondition expressions shall be evaluated.

tS and bidirectional pins shall transition together before the

This

Stion.

Ciated

asso-

g 5 ='A B C D E F
grodp_pin_Iist[1] ="A B, C
gt uup_p; ||_= st [ 2] = %——7

group_pin_list[3]

- " ALO]

A1), A[2], AL3], BIO], B[1],B[2],B[3],Q

7.9 Group condition list syntax and semantics

The Group Condition List isan array of strings which isreturned by dpcnGet Cel | Power | nf o when the
dpcntCel | Power Wt hSt at e power calculation technique is supported. A zero (0) length array is
returned when thisinformation is not available.
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The Group Condition List array and the Group Pin List array are parallel arrays. This means the datain each
array at the corresponding index is related, e.g., the Group Pin List array data at i ndex 2 corresponds to
the Group Condition List array dataat i ndex 2.

Each element of the Group Condition List array is called a GroupConditionString. The application uses the
index of the Group Pin List array to index into the Group Condition List array and find the associated
GroupConditionString. The GroupConditionString is composed of one or more elements (separated by

commas). These elements are caled “condition expressions’.

The position of each element in the

GroupConditionString is called the ConditionIndex. These positions are indexed from O to n- 1, left to right,
where n is the number of condition expressions in the GroupConditionString.

The Grouplndex and the Conditionindex uniquely identify a condition expression. T eset indices are
passed to dpentCel | Power W t hSt at e to compute the power for this condition n.
The gpplication shall parse each GroupConditionString to determine both the cg 1 ORS a?xi-
ated \vith this index (row) and the position (column) of these condition exress Y|l The
intergretation of these condition expressionsis described in 7.11.
7.9.1 Syntax
The gyntax for a GroupConditionSring is given in Syntax 7
GroupConditionString ::
condition_list ::= condltlon , ondl on_ex
nta orGrou ond/t/onStr/ng

where
7.9.2
The s

— ordition_expression constitutesa Condi t i onl ndex

— ate all condition_expressions within the selected GroupConditiongtring.

nelition\expression which evaluatesto t r ue, the application shall call
er W t hSt at e to compute the power
— oh expressions within a group condition string does not have to be exhaustive. The
ersgb complement operator) condition string, when specified, is the default condition used
when none of the other condition expressions apply.

7.9.3 Example

Thef

GroupSt at eArray[ 0]
G oupSt at eArray[ 1]
GroupsSt at eArray| 2]

ollowing is a sample Group Condition List.

" ALEB&RCE&&QFQ 1, A==A- 1&&! B&&! C&&! Q
*

IX Y2 =Z- 1, ¢
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7.10 Sensitivity list syntax and semantics

The Sensitivity List is an array of strings which is returned by dpcmGet Cel | Power | nf o when the
dpcnGet AETCel | Power Wt hSensi ti vity power calculation technique is supported. A zero (0)

length array is returned when this information is not available.

The Sensitivity List array is indexed 0 to n- 1, where n is the number of array elements. The application
shall parse each element of the Sensitivity List array to associate the PinNames found with their array
element index. Pin changes are communicated to the DPCM through a parallel array in which the pin change
values are passed to the DPCM in the same array position as that in which the PinName was found in the
Sengitivity List. See 8.17.9.3 for more information on how pin changes are communicated-ta the DPCM.

7.10{1 Syntax

The gyntax for a SensitivityPinString is given in Syntax 7-3.

SensitivityPinString ::= * sensitivity_pin_list

sensitivity_pin_list ::= sensitivity Join_nammn

sensitivity_pin_name ::= PinName | ANY | |A2&5Y T

\~

psitivity P,

wher
ters

SEl.

naracter

@ri g

\,

7.10.3 Example

The following is a sample Sensitivity List:

sensitivity list[O0]
sensitivity list[1]
sensitivity_list[2]
sensitivity_list[3]

" AQ"
C AL
"ALO], ALLTL AL2], AL3)
'AO, WCLK, READ

sexcept the following special charac-

ns of

pins
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7.11 Group condition language

For the dpcntCel | Power Wt hSt at e power caculation technique, the DPCM defines each
condition_expression which represents alogical function of the pins on a cell (internal nodes of a cell shall
not be included in these expressions). When a condition_expression evaluatestot r ue, the application calls
dpcntCel | Power WthState to request the power consumption associated with that
condition_expression.

7.11.1 Syntax

The syntax for a condition expression is given in Syntax 7-4.

condition_expression ::=* | L
L ::= PinName_State

| quoted label_string

|'L

(L)

[lL==L

|[L!=L

IL&& L

|LL

[LML
PinName_State ::= PinN

wher 5tring
involyi i iated GroupPinSring (see 7.8) and PinNameld is a sequence ¢f any
ASC vith a
procg

7.11

The semantics for PinName and PinNameld are:

— A PinRange (see 6.10.7) is not allowed in a PinName.
— A PinNameld shall be avalid PinName for the cell being modeled.

7.11.2.1.1 Interpreting ANYIN and ANYOUT in a condition_expression

The PinName ANYI N has the implied ORing of all the inputs and bidirectional pins of the cell specified in
the associated GroupPinString element.
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The PinName ANYOUT has the implied ORing of all the outputs and bidirectional pins of the cell specified in
the associated GroupPinString element.

Where an operator is applied to ANYlI NNANYQOUT, the meaning is defined as ORing the effect of the operator
on each pin, as shown in the following example.

Example
G oupPinString: AB: ~ANYINimplies ~A || ~B
GoupPinString: A B: (ANYIN == (ANYIN-1) inplies

(All B == (A1]| B1)

7.112.1.2 Interpreting ALLIN and ALLOUT in a condition_expression

The PinName ALLI N has the implied ANDing of all the inputs and bidirectionak pins okthe
the agsociated GroupPinString element.

The RinName ALLOUT has the implied ANDing of all the outputs a
in thg associated GroupPinString element.

Whette an operator is applied to ALLI NJALLQOUT, the meani
tor o each pin, as shown in the following example.

Exanple
G oupPinString: A B :~ALLI N
@& oupPinString: A B : (ALLI

7.11J]2.2 Semantic r

The semantics@in ame_|dentifi

Description

= means the present state of P,
where P isapin name.
means at the last sample of P,
where P isapin name.

7.11.2.3 Semantic rules for PinName_Level (hamed Pjgq|)
The semantics for a PinName_Level are shown in Table 7-2.
7.11.2.4 Semantic rules for PinName_State (shorthand operators)

The semantics for a PinName_Sate are shown in Table 7-3.
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Table 7-2—PinName_Level semantics

Operator

Example

Description

Pid ===V

is TRUE when the logic level of PigisV,
where P;q is either the present (P) or previous (P-1) state of
the pin named P and V is one of thelogic levels: 1, 0, X, Z.

Pig

is shorthand for P; y===1 in alogical condition expression.

7.11

A condition_expression cof

astat
rent s

7.11

Thed

Tabte 7= J—PIIII\ICUIIU State bellldllllbb

Operator

Example

~Plevel

isan abbreviation for (P! =P-1 &&
when this expression is TRUE,
where P isapin name and Pjg eyt

Description /\\ \

@Ievel

where P isapi

F

ple, Prae C
nsa\P===

b of the cell in quest
tate of the cell.

2.6 Con

aes X, e.g., pi n===X or ANYl N===X,

bsents
e Cur-

7.11.3 Condition expression operator precedence

Condition expressions are evaluated |eft to right. The precedence (from highest to lowest) is:

1

@


https://iecnorm.com/api/?name=8475fb11c2aa4aef5f20bd0c31f32e77

61523-1 © IEC:2001(E) - 127 -

Table 7-4—Condition expression operators

Operator Example Description
L __ is TRUE when the logical expression L1 is
== L1==L2
equa toL2.
= L11=L2 is TRUE when the logical expression L1 is
’ T not equal to L2.
is TRUE when both the logical expressions
&& L1&&l2 L1 and L2 are TRUE.
I L1]| L2 is TRUE when one or both t Ioglc

expressions L1 and L2

A L1AL2 is TRUE when one kadt nit th Io
expressionsL1 and L\ ar

\ L1 is TRUE wh theﬁe& _.\

' ' FALSE.

The group operator () car
dencg order. See 7.11.2,1.1

7.11 iti ion grchag pi states and transitions

to states and to transitions. A condition_expression \vhich
~if and only if atransition occurred on at least one of the pins
the state evaluates to TRUE. A condition_expression whiclp con-
if and only if those explicitly described transitions occurred and for
fransition references transitions did not occur and the state evaluges to

A co
contg

inamodel and not supplled by the appllcatlon are called noneX|stent pins.

An expression with a nonexistent pin shall behave asif the pin and the tightest binding binary logical opera-
tor adjacent to it were dropped from the expression.

Example
AOO && A0l && AO02 && A03

shall behave like
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AO0 && AO01 && AO2

if pin AO3 doesn't exist.

61523-1 © IEC:2001(E)

If both of the pins bound to a binary operator don't exist, the next highest level in the interpretation in the
parse tree shall treat that subtree as a nonexistent pin. If al of the pins disappear, then the meaning of the
expression shall be 1 if the top level operator is && and O otherwise.

Example
L&&L' meansl and |’
nonexi stent_pi n && L' means L'
U && nonexi stent_pin means L

onexi stent_pi n&&nonexi stent_pin

(I
onexi stent_pin|| L'
| | nonexi stent_pin

onexi stent_pi n|| nonexi ste

(L)

(nonexi st entp%

means nonexisten
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8. Procedural Interface (PI)

8.1 Overview

A standard Procedural Interface (PI) is used for communication between an application and a compiled
Delay and Power Calculation Module (DPCM). The functions that make up a Pl are defined in three differ-
ent logical components in the DPCM, application, and | i bdcm r . Each of these components may consist
of more than one compiled object, which are dynamically linked at run-time, as needed.

8.1.1 DPCM

Thre(l categories of functions result from compilation of the DCL subrules of atech

—| The main calculation entry points (see 8.16.3.3) that perform cell
slew, and check, are presented to the application automatically iprt

e available {o the
i t,the DPCM |entry

by the library devgoper.
such as calculated or default

— -ti i i 163 \ Nable gs a result of code generated|auto-
2 ents that directly map to these fungtions.
the application.

8.1.2
Two ¢

nthe
entry
Ctions
i ti Cs)

(see 8.16.3.4) are used by the DPCM as a result of the applicgion’s
ear ch function to report back to the application information abou tim-
ion characteristics.
func-
these
, pnd if
Cept

(see 8.17. 11 14) func‘uons are mvoked by the apphcatlon

8.1.3 libdcmlr

The DPCM-independent set of initiaization functions, dcBi ndRul e, dcnSet NewSt or ageManager,
and dcnSet Messagel nt ercept  (see 8.16.3.2), shall be available for dynamic linking to the applica-
tion. These are the key functions that load and initialize a DPCM.
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8.2 Control and data flow

A design goal of the Delay and Power Calculation System (DPCYS) is to isolate applications from requiring a
detailed knowledge of timing models. However, applications shall conform to the control and data flow man-
dates of the PI, as shown in Figure 8-1.

MEMORY MANAGEMENT <\
| MESSAGE PRINTING |

Application ——®| |ibdcmir DPCM

l

-
EFXTERNAL FUNCTIONS |= <\ \FM%?N

MODELING CALLBACKS |-& /\ Q
S0

Optional:

N

AN

8.3 4

Thei

8.41

Many
Thell
tion):

) €tC.).
blica-

The 5igns.
The gpplication is med to “own” (store and fully understand) the design for which delay and power cal-
culatijons'are desired. The DPCM, on the other hand, “owns’ the delay and power models and their eyalua-
tion process, but does not own — and shall not cache — any design-specific information, except where
specifically identified.

8.4.1 Persistence of data passed across the PI
For calls across the PI, data only need to persist as follows.
a) For data passed by an application to a DPCM-supplied function, the DPCM assumes the data per-

sists only for the duration of the DPCM function’s execution. The practical effect of this assumption
isa DPCM does not store pointers to any data“owned” by the application.
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b)

For data (other than arrays) returned by a DPCM function to an application, the DPCM assumes the
data need persist only until the next call to any DPCM Pl function (including any recursive calls
resulting from callbacks by the DPCM to the application). The practical effect of this assumption is
when persistence is desired, an application shall, immediately after the function call, make its own
copy of any data returned by a DPCM function.

For arrays returned by a DPCM function to an application:
1) Thearray dataisread-only.

2) If the application locks the array (see 8.17.10.4), the data persists until the application unlocks
the array (see 8.17.10.5). When the array islocked, the application need not capy the array data

NOTH- see section 8.17.10.4 and section 8.17.10.5

8.4.2D

The ]
onei
The

and the DPCM shall not modify the array data.
3) If the application does not lock the array, the data only persists until t
PI function. In this case, the application shall copy the array dataif #e

PCM
S this

array datato persist.

4) Arrays returned by the calls dpcnGet Cel | Power W t hStat & wer,
dpcnBet I niti al Set, and dpcnGet AETCel | Power W RS i ot be
locked by the application. For these calls, the applicétion shall f the

application requires this array datato persist.

5) Both the application and the DPCM shall unloc it.

ata cache guidelines for the RPCM
ere specifically identified. The pin cagheis

gtion under the control of the application.
splated by the application. The appligation

8.5 Applicatio

This & . for an application’s use of a DPCM to perform timing [delay
calculations. By 30, the appheation Has a design and wants to eval uate design-specific timing. Not
al of] these stepgnes l| desigis. A similar scenario is provided for an application’s use ¢f the
DCPM for pou -

the DIPCM~and theapglication.

ionisrequireaNo register memory management functions(see 8.17.11.2) which shall be used by both

8.5.2 Application loads and initializes the DPCM

The application calls dpcnBi ndRul e to dynamically load the main entry point within the DPCM. The

applicat

ion then calls this main entry point (see 8.8.1) to load and initialize the DPCM. Through this call, the

application passes a table of function pointers (for the EXTERNAL functions the application has defined) to
the DPCM and receives back atable of function pointers (for the EXPOSE functions the DPCM has defined).
This handshaking establishes the Pl between the application and the DPCM.
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To enable an application to be independent of implementation-specific characteristics of a DPCM, the code
which implements the calls dcnSet NewSt or ageManager, dcnSet Messagel nt er cept, and/or
dcnBi ndRul e shall not be statically linked with the application.

8.5.3 Application requests timing models for cell instances
An application shall model a cell before calling any Pl function which may use pat hDat a or cel | Dat a
in the Sandard Structure. Timing models in a DPCM become accessible to an application after it calls the

nodel Sear ch function (see 8.17.13.1).

The application shall determine the association between instances (unigue occurrences in the equivalent flat-
tened design) and particular timing models. The association is often based on an instance's m@we; an

appligation shall use the nbdel Sear ch function to locate atiming model given itsh

8.5.4 Model domain issues

This gubsection defines model issues across the PI.
8.5.4.1 Model domain selection

The DPCM may have one or two model domains which r i ated views of gltech-
nology, one for power and one for timing or one that contains i¢ation

of callls within multiple model domainsit i main
when i i . E& i i is specification has a Inodel

domadi and
cel l cture
pat i idns.
8.5.4.

Ther mod-
eled. id for
cals Dat a
pointe n the
cel |

cap e of dealing with DPCM timing models which can be parameterized in a variety
pie or example, atiming model for a scan-sensitive latch may include certaip tim-
snce depends on the latch’s functional “mode”. There can be more than one timing

Aspart of itscall to nodel Sear ch, the application supplies the cellName (see 8-14) and the input and out-
put pins. Bidirectional pins, those pins on a cell that act as both an input and output, shall appear as an entry
on both the list of input pins and the list of output pins. After the call to nodel Sear ch but before control
returns to the application, the DPCM elaborates the timing model by evaluating the “setup” code in the
model. Once the timing arcs and other structures of the timing model have been determined for this call to
nodel Sear ch, the DPCM conveysthat information to the application by making a sequence of callsto the
application-supplied modeling functions (see section 8.17.13.6-section 8.17.13.12). The information con-
veyed is sufficient for an application to determine, for example, which input pins connect to which output
pins and which input signal transitions cause which output signal transitions.
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The application shall save whatever part of this structura information it needs for future use; the DPCM Pl

does not have any support for later interrogation of the timing model structure. At the very least, an applica-
tion shall save the timing arc-specific or pin-specific values of the pat hDat a to the pat hDat a pointer
field, the delay matrices, the test matrices as well as the cell-specific value of the cel | Dat a pointer fields
in the Sandard Sructure (see 8.13), since those values are necessary for any subsequent application request
for adelay calculation from the DPCM. To prevent ambiguity the DPCM shall not create a model for a cell

that contains more than one pat hDat a per pin or arc. Bidirectional pins are considered two pins one acting
as an input and one acting as an output. Pins whose delay matrix is not zero shall be taken to mean that the
delay matrix controls the propagation properties for all segments radiating to or from that pin.

NOTE — An application can determine the nature of any reasonable timing model parameterization, since the model’s
“setuf™ code would have To call application-supplied TUNCIions to determine parameter values, frcafion could
keep track of whether any such functions were called during nodel Sear ch. Given thiskn ge, an applicatipn can
efficigntly re-use previously-elaborated models. Without this special care, however, <an apylicati | cal
node] Sear ch for every instance in the design (even if any particular timing model was prew y

8.5.9 Application requests propagation delay

After]an instance has been modeled, an application typically wants/delay Vs 8 DPCM fol| each
combination of signal transitions and paths in each of the insta gn.\T hirs on of
the fgllowing simple request:

Given atiming model, an instance of acell, andapal o-pin

propagation del ay.
To oljtain a propagation delay value for eitheran arc\of ' ; application callsthe del ay [func-
tion (pee 8.17.12.1) and passes the following 'S e DCL Sandard Structure:

—| the“to”
Thisar

The calTTo deTl ay resultsin the DPCM 1nvoking the DELCAY function defined Tor that particular propagation
in the MODEL PRCC for the cell. Thismay result in asimple numerical calculation, areferenceto a TABLE of
coefficient data, and/or calls to other functions within the DPCM or EXTERNAL functions that the applica-
tion shall support. The application shall retain the pat hDat a pointer given during modeling for use when
requesting delays. arc-specific pat hDat a pointers created for delay segmentsinternal to the cell are associ-
ated with those arcs. Pin-specific pat hDat a pointers created on a pin of acell (dueto an | NPUT or OQUT-

PUT statement containing a propagation clause) shall be used for al interconnect delay arcs which originate
or terminate on that pin (see 8.17.13.13 for information on interconnect delay calculation).
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8.5.7 DPCM calls application EXTERNAL functions

The expression for propagation delay depends on the input pin’s ew value and the output pin’s total load
capacitance. The DPCM is passed a value for input dew via the Standard Sructure. To get a value for
loading capacitance, the DPCM calls an application-supplied function, passing to the application the same
Sandard Structure the DPCM received from the application (see 8.5.6).

8.6 Re-entry requirements

There are cases where a call to an EXTERNAL or EXPOSE can result in nested calls to the same function.

Both BEXSFERNAL [Vl m Vo < chall L
Ot /AT LININAL A |U | IVAN pa W ® ) m |u| |bl.|U| [s) \aD VVC|| daod |y |u| |bL|U| |s) ll Icy ||I|U||L |C|C|C||

- Shar_10eCote for
re-enjry in order to cope with such situations. For example, acall to appGet RLCn r k By Nane. might
resulfin arecursive call to the same function viathe dpcmAppendPi nAdni t t aRce fuficthon.

8.7 Application responsibilities when using a DPCM

This $ection details the responsibilities an application shall have whe

8.7.1 Standard structure rules

The g A > ' DCL Sandard Structune isa
collegti Q iablg i bed as
thefi iin one
orm

An o the DPCM making callbacks to the
appligation for more informatioQ. f on callsinvolve the same cell instande, the
DCL [Standard Structure reains 2 istherely passed in during the next function call.
If, however, the applicafian ca i adifferent gell instance during this callback process, thén the
appli¢ation shall use a/different S d Structtike for those function calls which reference different cell
instances.

NOTH
8.7.2
Thell hdard
Srug func-
tion bf the

Djects

A regrstereduser object shatttonfornrto thefottowing:

— It shall be a structure whose first element is a pointer to a function that deletes the object when
called.
— Thedelete function shall accept only one parameter, the address of the user object.

8.7.3 Selection of early and late slew values
When the application calls the DPCM to compute delays and slews, the DPCM returns two numbers — the

“early” and “late” values of the computed quantity. The use of two values allows the delay calculation pro-
cess to account for the convergence of paths through the design along which different slew values are propa-
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gated. Slew convergence occurs at the outputs of cells that have delay arcs from multiple inputs and at the
inputs of cells connected to interconnects with more than one driver.

Example

An AND gate with inputs A and B and output Y shall have delay arcs from Ato Y and from B to .
Signals arriving at A and B typically have different slew values, depending on the capacitance load-
ing characteristics of the drivers of those interconnects. If the cell is modeled such that the dew at
the output is dependent on the slew at the input, then two values shall be computed for the slew at Y,
one due to changes at input A and the other due to changes at input B. The slews from A and B can be

said to have “converged” at Y.
Q[ values skall b} cho-
by thi's quitput

metic

For wider gates, clearly more slew values may converge at the output. A val ue

Many

mean PCM
uses imiting
the
esign
c timing analysis application may
choo ropa-
gate bal cu-
lator e of
all co ates
as the e e the
onet en,\ ! yether delay values vary in the same sefise as

and late values means al calculations that depend on
ay detect that early and late slew values (provided by
iently similar so the computation can be performed onde and
esutt values. Otherwise, if the result of the calculation deperjds on
early value and once using the late value) and the resultg pre-

efines the precise, real-world semantics of the slew values passed betwegn the
CM to represent the rising and falling logic signals so delay and timing check Jalues
may asafunction of these signal shapes. An application can call to determine whether the slew

voltage, in which case they represent sew rate.

NOTE — The DPCS does not specify how different applications select and propagate converging slew values. Therefore,
users of the same DPCM with different applications may observe differences in the computed timing properties of their
design. The goals of the DPCS include providing consistent timing information to various applications, but it is not fea-
sible to guarantee identical fina results. The user can be confident residual differences are due to different application
assumptions or capabilities and not to discrepanciesin the data used for timing calculation.
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8.7.3.2 Slew calculations

It is up to the technology modeler to define whether or not the slew at the input of a cell effects the slew
value at the output of acell. DCL alowsthe library developer to define slew equations for timing arcs within
acell, aswell asfor the interconnects between cells. DCL aso allows the creation of default slew equations
for those situations where the specific equation has not been specified.

An application shall assume there is a slew equation for all delay arcs and simply request a slew be calcu-
lated based on that assumption. The DPCM shall determine the correct slew eguation to use, including the
default if one has not yet been specified. The application, when calling for a lew calculation, shall supply
the appropriate slew value in the Standard Structure. This can be used by the library developer in the slew
equation, if needed.

If theapplication is coded in this manner, the slew can be propagated or not at t
tion.

scre-

8.8 Application use of the DPCM

This $ection details how an application interacts with the DPCI\

8.8.1 Initialization of the DPCM

A running application first calls the functign dp aroiCally loads ther oot sybrule
and returns its entry point, dcm rul e_i n e 8 e application. Then, the ;Eic&
tiondallsthedcm rul e_i ni t entry point, wk \iti o amic linking and run-time initijgliza-
tion grocesses.
Two parameters are passe
a) | the address of a lscation are 2DCMTT ansmi t t edl nf o structure pointef. The
DCMTr apsmi . i structure containing pointers to the DPCM fungtions
nmodel S e dch , followed by atable of EXPOSE pairs. Each EXPOSE
pair consists of\a strj I ame of the EXPOSE (as it is defined in the subrule) jand a

EXTERNAL entry poi nts shall be automa¢|cally Ilnked to afunctlon whi ch always returns a return code of
severity ERROR.

EXPCOSE entry points with the same name (originating in separate subrules) shall be linked together in a
chain, called expose chaining. Expose chaining is a process which occurs when two or more EXPOSE func-
tions are defined with the same name within the sasme TECH_FAM LY. A separate EXPOSE function defini-
tion can potentially exist in each subrule. These EXPOSE functions are linked together in achain in the order
theindividual EXPOSE function definitions were |oaded.
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Thel

MPORT prototype of an EXPOSE function links to the first EXPOSE function within the chain. When

the application cals the chained EXPOSE function, it references this first EXPOSE function in the chain. If
this function returns a return code of zero (0), control returns to the caller (the application). If this function
returns an error return code with severity lessthan 3 (severe) and the return code is not the value returned by
dcrHar dEr r or RC, the next EXPOSE function in the chain is called with the same PASSED parameters.

This process continues until:

the current EXPOSE function returns a zero (0) return code, or
the current EXPOSE function returns a return code with severity 3 or greater, or
the current EXPOSE function is the last function in the chain

8.8.1

Each
lowir]

A md
subry
librar
subrd

Thef

b)
c)
d)
€)

(in which caseit returns its return code back to the application).

.2 Subrule initialization

subrule in a DPCM is initialized in the order in which it is loaded.
g actions:

Bs the
ce al

ypes: ASSI GN, CALC, | NTERNAL, or EXPCSE.
ay reference any other legal DCL statement.

dcm

alled, the DPCM loads the remaining subrules specified, cross links all the
ements, and usesthe DCM_Funct i onTabl e to link the application EXTERNAL

3 12N pondihg EXTERNAL functions listed in the DPCM. It then fills in the field ¢f the
ransmintt’edN\nf 0 structure pointed to by the address specified by the first argument tp the
rule (init ca

8.8.Z- 1 Appticatiomrcormntrot

Control is returned to the application which then:

initializes its function pointer variables for the nodel Sear ch, del ay, sl ew, and check
functions to the addresses provided by the DPCM in the corresponding fields of
DCMIr ansmi t t edl nf o; and

initializes its function pointer variables to the DPCM services it requires from the table of EXPCSE
functions provided in DCMTr ansmi tt edl nfo. The calls dcmQui et Fi ndFuncti on and
dcnfi ndFunct i on are convenience tools to find the location of the function pointer given an
EXPOSE name.
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2 Application execution

subrule loading, run-time linking, and subrule initialization has been completed by the DPCM, control

is returned to the application. The application then initiates Procedural Interface (PI) function calls to the
DPCM. These function calls execute run-time library functions, or portions of subrules (as required by the
application request), and then return to the application.

The application drives execution in the DPCM. The application shall call the rodel Sear ch function (see
8.17.13.1) prior to calling functions that require pathData or cellData Standard Structure fields (Table 8-14).
The MODELPROC function (see 6.15.2) describes to the application the correct delay, slew, and check for-
mulasto use. If acell has not been modeled, the * default” delay or slew isused (if oneis defined). The appli-

tain
contr

8.8.3

dc

oppo!
to acg

Wh;E an application is finished using the

typically asks the DPCM to model each specific cell instance in a degign (byscaling the
this\task| from

PCM models acell by describing specific static timing arcs of the cglt'to icati A Sy'S-
callback functions (see 8.17.13). This description might include i in Wi equa-

0 use, and which edges are propagated. SUBMODEL procedures i [ Cess a
ion of acell’s description and may be executed as aresult of MODE than. Th iong con-
‘ n the

Dl of decision logic intrinsic to the function.

Termination of DPCM
J11.8).

defined, in each loaded subrule, in the
ves the library devel oper the opporfunity

nbi ndRuI e invokeﬁ TERM NATE

In the ormal termination (by calling exi t) without calling
dcminbi ndRul e, al v E EN functions shall be executed in the opposite|order
in which the su ded. ecution of these functions, the normal termination prjocess
shall pontinue.

8.91

This

8.9.1

A GENERI Ctechnology subrule (without a TECH _FAM LY name or with the name GENERI C) can
load any other subrule, GENERI C or technol ogy-specific.

A technology-specific subrule may load a GENERI C subrule, in which case the loaded subrule
inherits the name of the technology-specific subrule that loaded it, i.e., GENERI C subrules that
inherit aTECH_FAM LY name become technol ogy-specific.

A GENERI C subrule may load a technology-specific subrule, in which case the loaded subrule
retains its technol ogy-specific characteristics.

Interactions between an application and a potentially multiple-technology DPCM are described by
Table 8-1.
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Table 8-1—Interaction between multiple technologies and application

Number of - A Default DPCM visibility
technologies Technology names visible to application to application
1 loaded TECH_FAM LY name (or GENERI Cif | everything
none specified)
>1 all loaded TECH_FAM LY names GENERI C

8.9.2 Madel names

A fully-qualified model name consists of thethree stringscel | , cel | Qual , and

8.10|DPCM error handling

Whe:ll‘ the DPCM detects errors of severity 0, 1, or 2 (see Table 8-2 g page
actio

funct
Sevgrity |evel
and t
passg
fires, |setting the return code to

Sevgrity |evel 3pndi
callsto the DPCM are &

the DIPCM (suc@ S
The DPCM shall rieyér tagnvif

Funclionsreturn an integer code:

than v 4, it'shall termingte all

\ULT
y less

call-

| fire
all be
y and
lause

quent
edin
CM.

[th Pl

—  Zero means the function compl eted successfully.
— Non-zero indicates one of several possible conditions.

The most significant byte of the return code is set according the severity of the condition defined by

Table 8-2.
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Table 8-2—Return code most significant byte

Decimal severity Meaning
0 Informational
1 Warning
2 Error
3 Severe
4 Terminate

61523-1 © IEC:2001(E)

Appl

8.11
Thell
aDP
EXP(
even
8.11

All H

awaysg

mem

NOTH

The least significant bytes set a message number defined by Table 8-3.

CM. The San
hSE call) @

f none of the'st

8.11

Table 8-3—Return code least significant\pytes

X
Decimal range I\/I/eamhg\ \
1— 10,000 Reserved for D(:L c@’rﬁ?iler&\
10,001 and above

4 Passed argllmpnt':

npre-

es of
inan
NAL),

shall
te the

The PASSED arguments (as listed in the function declaration) follow the results pointer.

Example

The following is an example of an EXTERNAL statement in DCL.

EXTERNAL (appGet Pi Model ) :
result(integer:

passed( pi n:
est Fl ag & doubl e: capNear,

out putPin )
capFar,

Resi st ance );
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The equivalent C languageis:

typedef struct {INTEGER estFl ag;
T_capResVal ue;

i nt appCet Pi Model ( DCM_STD_STRUCT

T _capResVal ue
PI'N

—141 -

DOUBLE capNear, capFar, Resi st ance}

*std_struct,
*rtn,
out put Pi n) ;

The types for the results structure and the passed parameters shall conform to data types as shown in
Table 8-4. The definitions for these data types are available in the header files dermwords. h and

std|

8.11

stru. h.

5 DCL array indexing

A DAL array with an element dimension shall be indexed from 0 to n-1. Fhe{irs entof an|array
shall have index 0.

8.11/6 Conversion to C data types

The € data types for each of the function’'s result and passed own in Table 8-4 The
st d|st ru. h header file (see 8.18) provides these definitio

Table 8-4—Data types defingd in
Nota&on (\ ISO C data type

I NTEGER Ori nt eger \) int

STR| NGor st ri ng [\ (\ \J char *
NUM3ERornurp)é‘r\ \ > > float ordouljl e?
D(1J3LEordoM doubl e

\/\ N \

FLORT or f | oat/\\ f1 oat

PI Njor pi n char **

A panter tQ/anﬁp;{ Te) -priv%ed structure with afirst field typechar  *.

PI N/W\ char ***

A O-fermin f Pl Ns:

‘SIQ R
VA Dor voi void *
A panter to an indeterminate data structure.

&This ils an'SO C float in table data and the result of DELAY, SLEW and CHECK computations. In all other contexts, a
NUVBER is an SO C double.

8.11.7 include files

An application shall include the header files shown in Table 8-5 (as needed to compile correctly) to obtain
t ypedef and other necessary declarations.

Header files shall not be modified to ensure interoperability.
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Table 8-5—Header files

Header file Definition
dcndebug. h This header file (see 8.22) contains code necessary for uniform implementation of debugging
facilitiesin the DPCM.
demntf.h This header file (see 8.20) contains the Fi ndFunct i on declarations, environment variable
names (UNIX) or user variable names (Windows NT), and the definition for the
DCMTITr ansmi t t edl nf o structure (see 8.14).
dcm oad. h This header file (see 8.21) defines how subrules are loaded.

std] macs. h

This header file (see 8.19) contains macro definitions of the predefined varigbles thatksimplif
access to fieldsin the DCL Standard Structure. It also contains edge de enumeration jval-
ues, and macros for RESULT variables of | NTERNAL functions. /\ é\

<

std|stru.h

This header file (see 8.18) contains the Sandard Structure definitioRn (se&8.13) andthe
t ypedef sused by many of the Pl functions. /\

dcnparray. h
denpl tfmh

Miscellaneous header files containing defines used by the-gthex h ehhﬁes.

dcnptate. h
denpt ab. h /\
8.12|PIN and BLOCK data struct j nts O

The Bl uses acommon data structure to repr
d pins on instances of cells. The DPCH ! tjon to create this data structure, inclpding

esarn
al th
with
space

The d

d internal signals) in timing|mod-

2 DPCM only requires the structur¢ start
e application is free to alocate addifional
hown in Figure 8-2 illustrates the relatignship
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STRING

S|T |R|I [N|G|O

PIN j
char *

DO NOT CARE

Application-Specific

PINLIST j_»

The 4
er Pi

Pl functio
1|STD_ST
pbper shall not a

DCL Sandard Structure (DCM_STD_STRUCT]. The
W passed to most functions (see 8.16.4). The appli¢ation
I STD_STRUCT.

ilkthe™CM/STD_STRUCT can be accessed using DCL reserved wordg or C
able names can be used in DCL subrules and define names can be used in gppli-
" stru. handstd_nacs. h header files (or from in-line C codgin a

Table 8-6, providing that the application names its standard structure vaiable

Table 8-6—Predefined macro names

#define

(used within C source)

Description

DCM__BLOCK

Identifies the instance of acell.

DCM__CALC_MODE

Gives access to the cal cMbde, which can be the best case, worst case, or
nominal.

DCM__ CELL

cel | isthe name of the cell

DCM__CELL_QUAL

Gives accesstothecel | Qual , whichisaqualifier for the name of the cell.
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Table 8-6—Predefined macro names (continued)

#define
(used within C source)

Description

DCM__CKTTYPE

Circuit type flag, set in a PROPAGATE or COVPARE clause.

DCM__CLKFLG

Set by the DPCM during modeling time and queried by the application. The
Sandard Sructure field in the path data control cell holds the value.

DCM__EARLY_SLEW

Givesaccesstosl ew. ear | y.

DCM _ERQM PQI NT

Gives accessto f r onPoi nt . Represents a painter to thorqmr cePi n of the

starting point of an arc.

DCM | | NPUT_PI NS

Gives accesstoi nput Pi ns. Represents an arl p0| nters typ IIN.
The only member of the PI N type known to tl isthefir, S’
which isthe pin name.

DCM | | NPUT_PI N_COUNT

Givesaccesstoi nput Pi nCount . Repl Wu of\mQ@t pipsin
theinputPins array. \

DCM | LATE_SLEW

Givesaccessto sl ew. | at e.

DCM | MODEL_DOMAI N

Gives access to the n‘odeﬁ)orpaxn to %her timing or powfer.

DCM | MODEL_ NAME

G|ve$ accessto no /K%Wy/an(s\hgb% Model Procedure currerftly in

DCM | NCDES

0]

Gives resents an array/of pointers of type Pl N. Thepnly
known m ber PI peis &t member which is the pin nane.

DCM | NODE_COUNT

=

Gives . resents the count of the input pinsin the
nodes aray. Q\

DCM | OUTPUT_PI NS

le to\tﬂ)pu Pins. Represents an array of pointers of type I N.
onI member of the PI Ntypeisthe first member which isthe pin

t put Pi nCount . Represents the count of the output{pins
in'the outpu P| ns array.

'?l‘esépath by its name. This predefined variable accesses the
pat hpat acel | within the Sandard Structure and is private to the DP
plication is only required to store the path data block.

|
=

oo | park oA, (N

Pointer to path object.

Gives access to phase. Thisis a combination of the SOURCE_EDGE and
SI NK_EDGE. When the SOURCE _EDGE and the SI NK_EDCE are the same
value, PHASE issetto | . If they are not the same value, PHASE is set to|O.

Gives accessto sour ceEdge. Allowsthe library developer to utilize the ref-
erence edge within DCL statements. This generally occursin TEST and

[ ABLEDEF staiements. The appllcatlon treais this aSthOUgh Iitistne
SOURCE_EDGE.

DCM__ REFERENCE_MODE

Gives accessto sour ceMbde. Allows the library developer to utilize the ref-
erence edge within DCL statements. This generally occursin TEST and
TABLEDEF statements. The application treats this asthough it isthe
SOURCE_ MCDE.

DCM__REFERENCE_PQl NT

Allows the library developer to utilize the reference point within DCL state-
ments. This generally occursin TEST and TABLEDEF statements. The appli-
cation treats this as though it is the FROM_PO NT.

61523-1 © IEC:2001(E)
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Table 8-6—Predefined macro names (continued)

#define
(used within C source)

Description

DCM__ REFERENCE_SLEW

Gives accessto sl ew. ear | y. From the application’s perspective, it isthe
same datafield as EARLY_SLEW

DCM__SI GNAL_EDGE

Gives access to the computed si gnal Edge. Allowsthe library developer to
utilize the reference edge within DCL statements. This generally occursin
TEST and TABLEDEF statements. The application treats this as though it is
the SI NK_EDGE.

DCM | SI GNAL_MODE Gives accessto si nkMode. Allowsthe library devel
ence edge within DCL statements. This generally
TABLEDEF statements. The application treats th
SI NK_MODE.

DCM | SI GNAL_PO NT

Allows the library developer to utilize the'ref pot within DEL state-
ments. This generally occursin TEST ant\ TABL emexts, 1 he gppli-
cation treats this as though it is the<T’(3}K \

DCM | SI GNAL_SLEW Givesaccesstosi gnal Sl e ap\pﬁhati Wectiveitistllue
same datafield as LATE_SLEW
DCM | SI NK_EDGE Gives accesstosi n e. This/sthetr 'tiMfor the signal on the
| oad pin.Thesjhk valuej :%ed by the enumeration of| rise,
fall.
DCM | SI NK_MODE Gives tothetimingwode fortheL.dad pi n si nkMbde. The
si nk values reqr by the enumeration of early, late, termirate.
DCM | SOURCE_EDGE Gives access QUIC E}gg?ﬂisistheedgetypefor the signal on the
ce pi asoureeEfige valueisrepresented by the enumeration of
DCM | SOURCE_MODE Gi M/oéwbde. The sour ceMbde value is represented oy
early, late, both, terminate, or both edges terminated.
DCM | TO PO Iﬁ > < < N&é@w’{o%i nt . Represents the end point of an arc.

DCM

CELL_DATA <
— AN

Well object.

DCM

| cYCLEARJ

Giveg/access to the pathdata->cycleadj field of the standard structure. This
field is set by the propagation sequence of a PATH statement.

DCM

4

Gives access to string value of the sourceMode field in the standard strugture.

DCM|_|

Gives access to string value of the sinkMode field in the standard structufe.

DCM|_|

Gives access to enumeration value of the sourceMode field in the standafd
structure.

DCM_LATE MODE_SCALAR

Gives access to enumeration value of thesinkModefi el d i n the stan-
dard structure.

DCM__SOURCE_MODE_SCALAR

Gives access to enumeration value of the sourceMode field in the standard
structure.

DCM__SINK_MODE_SCALAR

Gives access to enumeration value of thesinkModefi el d in the stan-
dard structure.

DCM__CALC_MODE_SCALAR

Gives access to enumeration value of the CalcMode field in the standard struc-
ture.
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Table 8-6—Predefined macro names (continued)

#define _—
(used within C source) Description
DCM__DELAY_FUNC Gives access to delay function associated with the pathData pointer.
DCM__SLEW_FUNC Gives access to slew function associated with the pathData pointer.

For the C defines to function properly, C code shall use the name s
DCN' CTn QTD ICT Hnr\n —\II thadaofinac aran nf tha farm ¢ St Pl StF

|
DT TIOST O Tt OCHcoTr C- o e orm ot O —

d_struct for the pointer to the
t AVAVAVAY

He
T rava~ayan

8.13J1 Alternate semantics for Standard Structure fields
Somg¢ of the DCL Sandard Sructure fields may have different meanings
reprepent the early and late slew values. When the application is requesti

fieldgq represent the values for the reference and signal slew, respectively.
REFERENCE_SLEW and SI GNAL_SLEW defines in the sped—m

Sandard Sructure field as EARLY_SLEWand LATE_SL nsure
the v@lues set in the DCL Standard Structure are appropriat d.
Tablg 8-7 lists the different names used far'the ; 5 Corre-

spondling context headings.

Standard Structurf‘\ Nm\( \a;Qan\slaN c%c/atlon Check calculation
ew early k \/\ \SQ\\( s\rxvv REFERENCE_SLEW
ew. | at é\) < Q \kAT\E\S}EW S| GNAL_SLEW

onPoi nt /\< /Wﬁo NT REFERENCE_POI NT

pPoi nt & \ TO PO NT SI GNAL_PO NT
REFERENCE_MODE

n

n

—

—

;
2
v
g
e
:

s/nbw\&\u\ \\ \ S| NK_MODE S| GNAL_MODE
SDu\reegﬁ\ \\/ SOURCE_EDGE REFERENCE_EDGE
9 nkEdge ) SI NK_EDGE S| GNAL_EDGE

8.13.2 Reserved fields

The Sandard Structure has several unused fields for internal use, future expansion, and/or elimination of
migration impact. These fields include r eser vedl, reserved2, reserved3, and r eser ved4. Do
NOT use these fields!

8.13.3 Standard Structure value restriction

Standard structure fields of type string shall not be set to the string "** by the application.
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DCMTransmittedInfo structure

This structure, as defined in the dcni nt f . h header file (see 8.20), is used to support dynamic linking to
the application of explicit EXPOSE functions (see 8.16.1) and implicit Calculation and Modeling functions
(see 8.16.3.3 and 8.16.3.4) within the DPCM.

When the application first calls the DPCM entry point (which dcnBi ndRul e provides), it passes a pointer
to a DCMTr ansmi t t edl nf o structure, along with a table of name/pointer pairs of the EXTERNAL and
implicit functions the application offers to the DPCM.

The DPCM shall locate pomters to the application's EXTERNAL functlons from th%a%d table. The

DPC
nodg

| Search (see 8.17.13.1), del ay (see 8.17.12.1), sl ew (see 8.17.12

8.17.12.3), followed by a table of pointers to functions, each paired with an stan-
dard [nterface.
The q@pplication can use denfi ndFunct i on (see 8.17.11.9) or dcmQl 7.11.11)
by ngme the corresponding EXPCOSE function pointer in the DCMTr4 e four
impligit functions can be called directly by the application.
8.15|Environment or user variables
The € PATH
may olon-
delimi each
direct
8.16|PI functions su
This pection summarizes t iohs define . i into|three
categpries. EXP, P i , and
run-tijme (which
8.16
The y the
applicati h and
cel | ih this
stand|
Table 8-8—EXPOSE functions
Section EXPOSE function Description
8.17.3.11 dpcmAddW r eLoadMbdel Add a custom wire load model (writeinto) DPCM.
8.17.9.5 dpcmAETGet Sett i ngTi me Returns settling time for alist of pins when using the AET
power calculation method.
8.17.9.6 dpcmAETGet Si mul t aneousSwi t chTi e Returns simultaneous switch times for alist of pins when
using the AET power calculation method.
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Table 8-8—EXPOSE functions (continued)

61523-1 © IEC:2001(E)

Section EXPOSE function Description

8.17.3.22 dpcmAppendPi nAdni tt ance Adds the admittance of areceiver pin to the RLC tree for the
interconnect.

8.17.3.20 dpcnCal cCef fecti ve Returns the effective capacitance for the load seen by the
specified driving pin.

8.17.9.9 dpcntCal cParti al Swi ngEner gy Returns the energy of a partial logic swing for AET or group
power calculation methods.

8.17.3.18 dpcnCal cPi Model CalculatesaPi (77 ) model for the intercannect driven by the
specified pin drives.

8.17.3.19 dpcnCal cPol esAndResi dues Calculates poles and r{b%fq th&%ed\?.

8.17.8.11 dpcnDebug Allowstheappll tosont deb setting if the
DPCM is compi W|th ug

8.17.3.23 dpcnDel et eRLCnet wor k Deletes pr{(ﬁx eat LC n ork

8.17.8.14 || dpcnFill Pi nCache Sup fes th MM&Mmﬂed pin.

8.17.8.15 dpcnFreePi nCache e&t e adan sIeN

8.17.9.3 dpcnCet AETCel | Power Wt hSensjtivity \lrn @Ner p ra|I dynamw energy pq rail, total

(\ ergy. pow
8.17.5.2 dpcntet BaseFunct i onal Mode rnsth number of the default functional mode for
\e C specmed in the Sandard Structure.
8.17.5.13 dpcnCet Bas eOpRa;e\ \ m We name of the base operating range magdeled in the
/\

8.17.5.7 dpcnet BaseFJ,a\'I b&kt Ebla yurns a default voltage value for the specified fail.

8.17.5.12 dpcntet Base GW Returns the base operating temperature for the liprary.

8.17.5.10 dpc Bas Wq eLoa Returns the index number of the default wire logd model for
the library.

8.17.4.1 dpc nGetgﬁ)\}Kt a eL Returns the capacitance limits for the specified gin.

8.17.6.1 ﬂbﬂ I\\l\ Return alist of cellsthat exist in the library.

8.17.1.12 @?t O\elNd\sM Return inputs, outputs, and bidirectional pins for] the given

\ cell.

8.17.9.1 d nG\e&el W nf o Returns the power calculation methods supportefl by the
DPCM.

8.17.9.2 dpciet CMomer WthState Returns power and energy for the group power cplculation
methodology.

8.1754 dpcntet Cont r ol Exi st ence Returns information which controls the existence of the seg-
ment identified by pat hDat a.

8.17.1.7 dpcrCet Def Cel | Si ze Returns cell’s size metric for interconnect |oad estimation.

8.17.2.6 dpcntet Def Port Capaci t ance Returns default capacitance for a chip primary output.

8.17.25 dpcntet Def Port Sl ew Returns default slew for a chip primary input.

8.17.2.2 dpcntet Del ayG adi ent Returns the rate of change of the delay at the specified point.

8.17.1.8 dpcnet Est LoadCapaci t ance Returns an estimated |oad capacitance for the specified pin.
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Table 8-8—EXPOSE functions (continued)

Section EXPOSE function Description

8.17.24 dpcnGet Esti nat eRC Returns an RC value for a specified pin pair. Called when the
application does not know the RC value for the current pin
pair.

8.17.1.9 dpcCet Est W r eCapaci t ance Returns an estimated interconnect capacitance for the inter-
connect which the specified pin drives.

8.17.1.10 dpcnGet Est W r eResi st ance Returns the estimated wire resistance to which the specified
nip-ie-connected
pHHS-GoRH

8.175.1 dpcntGet Funct i onal ModeAr r ay Returns the functional mod r the'sell Soecified in
the Sandard Structure. /\

8.17.9.7 dpcnGroupGet Sett | i ngTi ne Returns settling tlmefiﬁall \xi/ he group
power calculatiop’m:

8.17.9.8 dpcnGr oupGet Si mul t aneousSwi t chTi e Returns si me or M)f pihs when
using the group Iatl on method.

817.9.13 || dpcnGet Net Ener gy W

8.17.5.14 dpcnet OpRangeAr r ay (_\ER{W Oper: }ge}émes that are modgled in the

8.17.1.11 dpcnet Pi nCapaci t ance eturnsithe s piCapacitance for thespe(:|f|1ad pin.

8.17.9.4 dpcnCet Pi nPower Rétyns st}'rs.pe(ﬁer per rail, dynamic energy psitrail, total

\eqer d total static power for a specific pin stpte change.

8.17.5.6 dpcntet Rai | Vol t(age\r ay \ Q We voltage rail names that are modeled |n the
DPEM.

8.17.8.6 dpcnCet Rul eUnj t T ar\hs )Qeturnsthe basic units of capacitance assumed Ry the tech-
nology library.

8.17.8.7 dpcnte To \) Returns the basic units of inductance assumed by the technol -
ogy library.

8.17.8.9 dpcnet Uni NJToJeul-e Returns the basic units of energy assumed by thg technology
library.

8.17.85 oCh Returns the basic units of resistance assumed by |the technol -
ogy library.

8.17.84 Returns the basic units of time assumed by the tg¢chnol ogy

KWOS&COTMS

library.

8.17.8.8 dpe | elni t ToVatts Returns the basic units of power assumed by thejtechnol ogy
library.

8.17.2.3 dpentet-StewG—adient Returnstherateof changeof thestew—at thespecified point.

8.17.4.2 dpcrCet Sl ewli mi t Returns the slew limit for the specified pin.

8.17.7.1 dpcnet Threshol ds Returns voltage and transition and delay points.

8.17.8.12 dpcnCet Ver si onl nfo Returns the version identification for the technology library
and with which version of P1481 thelibrary is compliant.

8.17.3.12 dpcrCet W r eLoadModel Returns wire load model to application.

8.17.9.11 dpcnfreeSt at eCache Frees the state cache who's handle is passed in.

8.17.5.9 dpcrmCGet W r eLoadModel Array Returns the wire load model names modeled in the DPCM.
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Table 8-8—EXPOSE functions (continued)

Section EXPOSE function Description

8.17.3.10 dpcmGet W r eLoadModel For Bl ockSi ze Returns the index number of the appropriate wire load model
given aspecified area.

8.17.4.3 dpcnGet Xover s Returns the capacitance limits for cell drive strengths of the
cell to which the specified pin is connected.

8.17.8.13 dpcntHol dCont r ol Returns asignal from the DPCM that allows hold control to
be performed.

8.17.8.10 dpcm sSI ewTi e Returns the units for calcul ated (slews as'apsolutg time or rate
of change. ~

8.17.9.10 dpcnSetlnitial State Set theinitial state for

8.17.5.5 dpcnBet Level |ati s%/ erformance

dforthe peTor derating

8.17.3.21 dpcntet RLCrember A fun |s% WC and M e||ements
within the ified int

8.17.5.17 dpcnGet Ti m ngSt at eArray ( R%\ugrﬁ array- stchh represent the valid states for

A
8.1642 External functions

showh in Table 8-9.

ipn, as

Section \W_Wi%\ > Description

8.17.34 appFor gac iver By nme Returns the additional number of logically redundant parallel
driversto the specified driver and aDPCM computed value for
driver cells connected in parallel on the specified inferconnect
(by pin name).

8.17.33 {| Par alN el DriverByPin Returns the additional number of logically redundant parallel
driversto the specified driver and aDPCM computed val ue for
driver cells connected in parallel on the specified inferconnect
(by pin pointer).

8.17.3.14 | NappCet Ceffecti ve Returns the value of C-effective of the load seen by|the speci-
fred drnver.

8.17.6.2 appGet Cel | Nare Returns the cell name to which the specified pin is connected.

8.175.3 appGet Current Functi onal Mode Returns the current functional mode of the cell instance identi-
fied in the Sandard Structure.

8.17.5.16 appGet Current OpRange Returns the current operating range.

8.17.5.8 appGet Current Rai | Vol t age Returns a voltage value for the specified rail index number.

8.17.515 | appCet Current Tenperature Returns the desired temperature value to be used for calcula-
tions.
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Table 8-9—EXTERNAL functions (continued)

Section EXTERNAL function Description

8.17.5.18 | appCet CurrentTi mi ngSt at e Returns the current state or condition.

8.17.5.11 appGet Current Wr eLoadModel Returns the current wire load model.

8.17.8.1 appGet Ext er nal St at us Returns whether and to what degree the application imple-
mented an EXTERNAL

8.17.6.4 appGet Hi er Bl ockNare Returns the hierarchical instance name for the instance to
which the specified pinis mnnm«:/d/\

8.17.6.5 appGet Hi er Net Nane Returnsthe hierarchical intercg name fohthe irfterconnect
to which the specified pini nected.

8.17.6.3 appGet Hi er Pi nNane Returnsthe hierarchical pﬁ\na}\e\@{th}s@a‘ﬁ@ ﬁh

8.17.3.17 appGet | nst anceCount Returns the cell inﬁcemr\si conpect fegion con-
taining the dnyng\th spec\lﬂ in.

8.17.32 appGet NunDr i ver sByName Returnsthe nu ech iving) pins (including
bidirectional piag) ortheMterconnest'to which thejnamed pin
isco nect;d\

81731 appCet NunDr i ver sByPi n ks(w}e umker of urcaériving) pins (includng

i directionAl pi n the paterconnect to which thefspecified
pin(s conl \

8.17.3.6 appGet NunPi nsByNare eturnsthe Mber of pins on the interconnec} to which
th&hamed pin is connected.

8.17.35 appGet NunPi nsByPi n Returnsthertotal number of pins on the interconnect to which

{\ /\ the spegified pin is connected.
8.17.3.8 appGet Nunsi mksBy me\l R?urnsthe number of si nks (including bidirectianal pins)
Q\ the interconnect to which the named pinis conn?cted.
8.17.3.7 appGe i nksByPi \) Returns the number of si nks (including bidirectignal pins)
on the interconnect to which the specific pin is conrected.

8.17.39 appGet Pi el Returnsthe 7t model capacitance and resistance vlal ues for
the interconnect to which the specified pin is connefted.

8.17.313 || ap S}\es%d\Re\s i }\Qs Returns poles and residues for the specified load.

8.17.2.1 /&kagt @ \ Returns the RC value for the specified pin pair.

81783 [ Me W Returns a user-supplied value for an arbitrary keywgrd passed
from the DPCM.

8.17.3.15 appGet\Rl:de% wor kByPi n Returns RLC elements representing the interconneqt to which
the specified pin is connected.

8.17.3.16 | appCet RLCnet wor kByNane Returnsthe RL C elements representing the interconnect which
the named pin is connected.

8.17.1.6 appCet Sour cePi nCapaci t anceByNane Returns the sum of capacitanceson all sour cePi ns (includ-
ing bidirectional pins) on the interconnect to which the named
pinisconnected.

8.17.1.5 appGet Sour cePi nCapaci t anceByPi n Returns the sum of capacitances on all sour cePi ns (includ-
ing bidirectiona pins) on the interconnect to which the speci-
fied pin pointer is connected.

8.17.7.2 appGet Threshol ds Returns voltage and transition and delay points.
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Table 8-9—EXTERNAL functions (continued)
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Section EXTERNAL function Description

8.17.9.12 appCet St at eCache Retrieves the cache handle associated with a cell instance and
created with the call dpcmSetinitial State

8.17.1.2 appGet Tot al LoadCapaci t anceByNane Returns the total capacitance (sum of capacitance on all pins
plus wire capacitance) for the interconnect to which the named
pin is connected.

8.17.1.1 appGet Tot al LoadCapaci t anceByPi n Returns the total capacitance (sum of capacnance onall pins
phis-wire-capasitance)-for-the |nfnr the speci-
pht
fied pinis connected.

8.17.14 appGCet Tot al Pi nCapaci t anceByNane Returns the total pin capaci (su a(:|t eon all
pins on the interconnect) ort erco the
named pin is connect;d

8.17.1.5 appCet Tot al Pi nCapaci t anceByPi n Returnsthe total pincapacit W an¢eon all
pinson theln n t)f the t onnect to which the
specified pln connest

8.17.8.2 appGet Ver si onl nfo Retur whw%ekso P148 he application is gompliant.

8.17.8.16 || appRegi sterCel | I nfo &Wﬁ/sthe\ap{c\mésupply load and glew infor-

8.16/3 Implicit functions \)/

Implikit functions are identified as such be
They|can be categorized a ation
functfons (main calcul
8.16{3.1 Iibdcml:
Tablg 8-10 liststheA| PCM
cals.
JTable 8-10—libdcmlr functions
Sebbu{ \ch)r function Description
8.11.11.6 nBi ngRul e Loads and links the specified DCL subrule and returns thelini-
tialization entry point.
81'1114 dhn*‘ﬁ’nt Il\'lescagn! nt-er r\npt I\Ilr‘uefhn annlnr\ahnn fnmlpnl\l ammnlnfnrnm::\fnr \ulf-'Ch
controls the printing of DPCM messages.
8.17.11.2 | dcnSet NewSt or ageManager Allows the application to assert its storage management sys-

tem on the DPCM.
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Once a DPCM is loaded, various information query and setup calls may be made. These functions shall be
dynamically linkable to the application (see Table8-11). Run-time functions shall be separate from the
DPCM so multiple subrules can be linked without conflict.

Table 8-11—Run-time library

Section Initialization function Description
8.17.11f dcmAddRul e Adds additional DCL subrulestdthe D after
dcnBi ndRul e has been
817.11L | dcnCel I Li st Returns thelist of cell n@éést*\hec &t\br}x
8.17.1140 | dcnFi ndAppFuncti on Determines wheth licationndefin Ndlcated
EXTERNAL function.
8.17.11P | dcnFi ndFuncti on Returns a othef tlon matching the spqcified
name. Issues erro if the gpecified function
nam noi ds
8.17.114 | dcnFree In ructg the DPEM to fr ory using the stofage
t fPQCtIO urrently in effect.
8.17.1145 | dcm ssueMessage ‘ I ructs he rint a message using the
ssage nt er cept currently in effect.
8.17.11/12 | dcmvakeRC eturnsan error code constructed from the message
uber severity arguments, which shall not cpnflict
ith i al DCL reserved codes (such as those feturned
{\ /\ fromgdcnHar dEr r or RC).
8.17.118 | dcmwal | oc Instructs the DPCM to allocate memory using thejstorage
anagement function currently in effect.
8.17.1141 Fu nc \) Returns a pointer to the function matching the spdcified
name. No error messageisissued if the specified function
(\ name cannot be found.
8.17.11p | dcni aI Instructs the DPCM to reallocate memory using the stor-
age management function currently in effect.
8.17.11B W \) Unloads the DPCM from memory and releases arfy mem-
a S ory it may have used.
8.17.11.2\ d%}}&r eth Frees the technology list created by
dcm get Al | Techs.
8.17.11p1/,dem ge | Techs Returns alist of al technologies loaded as part of|the cur-
rent DPCM.
8.17.11.20 | dcm _get Technol ogy Returns the technology name where the Sandard
Structure is mapped.
8.17.11.23 | dcm_i sGeneri c Indicates whether the current Sandard Structure is point-
ing to a generic technology.
8.17.11.24 | dcm mapNugget Returns the current technology mapping structure.
8.17.11.26 | dcm r egi st er User Cbj ect Registers a pointer to a user-defined object with the
Sandard Structure so that it may be deleted by
dcm Del et eRegi st er edUser Obj ect s or
dcm Del et eOneUser Obj ect .
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Table 8-11—Run-time library (continued)
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Section Initialization function Description
8.17.11.16 | dcmrule_init Entry called to initialize the DPCM previously loaded.2
8.17.11.19 | dcm set Technol ogy Set the technology mapping in the Standard Structure to
the specified technology name.
8.17.11.25 | dcm t akeMappi ngOf Nugget Sets the Standard Structure to point to the technology
contained in the nugget.
8171127 | dcm Del et eRegi steredlser Chject s D(—‘-Iptm’rhpqurnhlq‘tqasqnmatpd'vmh’rhpmer‘l ied
Standard Structure.
8.17.11p8 | dcm Del et eOneUser Obj ect Deletes a single user obj atw &\the
specified Sandard Sruefur
8.17.11113 | dcnHar dError RC Returns the constpaét‘ed\é\qn&{de ar%\\?f '
8.17.1117 | DCM_new_DCM STD_STRUCT Allocates anmét'\z% @%&%({arMure
8.17.11/18 | DCM del et e_DCM STD_STRUCT Ddetawm&*@d@d structure
8.17.10 dcm _copy_DCM_ARRAY Copfes the contents one RCM_ARRAY to gnother
D M_@AY
8.17.10p | dcm new_DCM ARRAY \ A\S&aﬁ«{a nv%N\?CMEﬁRRAY
N4
8.17.10B dcm si zeof _DCM_ARRAY \ \ C%ulaté\he size of aDCM_ARRAY
8.17.104 | dcm | ock_DCM ARRAY /l ock\s\?\DCM ARRAY
8.17.105 | dcm unl ock_DCM ARRAY \ (M\¢ W }bCM ARRAY
8.17.10p6 dcm get NunDi é 5\0{\\ \) R&a}ns the number of dimensions of aDCM_ARRAY
8.17.10) dcm get Nu enent sPer eturns the number of elementsin each dimensioh of a
x DCM_ARRAY
8.17.108 rr@ ement(s Returns the number of elementsin aspecific dimesion of
aDCM_ARRAY
NI
8.17.10p | dc m_ggff\%rxgne}\‘rm \ Returns the element type contained in a DCM_ARRAY
8.17.10/10 | d anN a Teststo seeif two DCM_ARRAY s have the ident{cal con-
Z{K tents
adem | iNsi o@ witk the flinction pointer returned by dcnBi ndRul e (see 8.17.11.6) rather than by alcall to
that |
8.1643.3 Calculation functions

The main cal culation entry point functions are called by the application to perform calculation of delay, slew,
and timing checks, as shown in Table 8-12.

8.16.3.4 Modeling functions

An application’s cal to model Sear ch (see 8.17.13.1) causes implicit callbacks from the DPCM to the
application. model Sear ch is used to find a model and convey its structure to an application. Pointers to
these functions paired with the following names are presented to the DPCM, along with the list of
EXTERNAL entriesinthecall todcm rul e_i ni t (see8.17.11.16). The application shall define al of the
functions described in Table 8-13.
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Table 8-12—Calc

155 —

ulation functions

Section Calculation function® Description
8.17.12.3 | check Calculates values to be used for timing checksfor the specified
timing arc.
8.17.12.1 del ay Calculates the delay for the specified timing arc.
8.17.12.2 sl ew Calculates the slew for the specified timing arc.

8Calculation functions are not caled explicitty by name, but are accessed with pointers supplied in

DCMIransnmittedl nfo asareqilt of thefirst call tothedem rule init (see8171116)
Table 8-13—Modeling functions &x
Section M odeling function <M&\ >
Y
8.17.13]1 nodel Sear ch Called by the pI| ion fo h instance of acell that has
to be mod iates uspceqf caitsto the apgication
bythe M to ol the'moddl’s stfucture.
8.17.13|12 | newAl t Test Segrent Mmmg check arc forf the
8.17.13|7 | newDel ayMat ri xRow CaII byt DISSMt ribe the propagation chayacteris-
f ares PATH BUS, | NPUT, QUTPUJ, DO
NCDE EXPORT.
8.17.13|18 | newNet Si nkPr opagat eSegnent s PCM to create delay arcs to a specifipd pin
@ fromall ces.
8.17.139 newNet Sour cePopa teSeg JCaI y the DPCM to create delay arcs from a spegified
pin o all loads (sinks).
8.17.13]10 | newPr gpagat eSég Called by the DPCM to creates adelay arc for a spegified
from-to pin pair.
8.17.13]11 neWTest Called by the DPCM to describe the propagation chayacteris-
tics for timing arcs created by DCL TEST statements.
8.17.13J6 neWT i ngPi Called by the DPCM to create storage for atiming npde
internal to acell.
8.16 e description
The description o PI functionslisted in 8.17 includes a two-part table and a function description,
The fITSt part of the table defines tThe Tunction name, and Where applicable, the argument(s), resuri(s), and

Sandard Structure field(s) used. The Standard Structure pat hDat a pointer can originate from two
sources, relative to an arc if created by aPat h, Bus, or Test statement, or relative to apinif created by an
I NPUT or QUTPUT statement. In the Standard Structure column, when pat hDat a is listed as a required
field, it indicates whether it originates from a pin (‘timing pin specific”), an arc (“timing arc specific”), or
either one (“timing”).
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The second part of the table illustrates, where applicable, the DCL and/or C syntax of the function call. The
example table below (see Figure 8-3) and the subsections following it describe the different characteristics

of aPl function.

Function name

Standard Structure

Result fields

Arguments

The interface function name. For
application functions, this may be

different from the actual name

declared in the code (see 8.16.2).

Theentrieslisted in this
column are those fields
within the Sandard
Structure that may be

A resultisavalue or val-
ues returned through a
structure pointer passed in
as an argument

An argument isavaue
passed by the caller to the
function.

r%ﬁm func-
éi on.

DCL pyntax

The DCL syntax for the function interface is shown here.

AN\

C syntax

The C syntax for the function interface is shown here.

DX

8.16/44.1 Arguments

data
8.16

Any
funct

tion f]
table

X

Figure 8-3 PI function table examp

eters take precedence over
a Pl function table are input values fo the
ard Scucture by the caller, although in some gases,

arl ed in\able 8-14. Refer to the description of a particular |func-
for descriptions of other variables not included in this

able 8-T4—=8tandard Structure field semantics

Description

bl ock

/}' he cell instance relevant for the current context. This may be the instance for the
pin(s) identified in the Ar gunment s column, or those identified by the FROM_PO| NT
or TO_PQO NT in other fields of thest d_st ruct .

Cel | Nare

CellName represents the following three fields in the Sandard Structure: cel |,

cel | Qual , and nodel Donmai n. These three fields together uniquely qualify a par-
ticular model in the DPCM.

cel | Dat a
pat hDat a

Pointers to the current PATH and CELL (returned by the DPCM to the application at
nodel Sear ch time). If these fields are specified in the Pl-specific table, then the
application shall supply these valuesin the Sandard Structure and the DPCM isfreeto
implement the function using METHOD functions. If these fields are not specified, the
DPCM shall not use METHODs for that PI call.

cal cvbde

calcMode defines whether the computation is for the best case, worse case, or nominal.
All Pl calls which mention cal cMode inthelist of Sandard Sructure fields shall
return a best case, worse case, or nominal result based on the value of cal cMbde.
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If neither pat hDat a nor cel | Dat a appearsin the Standard Structure field list, then that Pl function may
be called before modeling that cell (using nodel Sear ch).

8.16.

4.3 DCL syntax

EXPGOSE and EXTERNAL functions give only an abbreviated DCL syntax. Depending on the function, there
may be zero or more PASSED parameters or RESULT variables. For a complete syntax, refer to the appro-
priate description of afunction (see Clause 6).

8.16.

4.4 C syntax

8.17

This
funct

8.17

This

8.17

Pl function descriptions

section details the DPCS standard Pl functions. Each DCL stat
on.

1 Interconnect loading related functions

bubsection describes the interconnect loading related functi

1.1 appGetTotaILoadCapacitan@Q

Funcfions with one or more Resul t value(s) are declared with a pointer to a specially(decl arw

aPl

Standard Sfructure

Function name Argu(mionts Result fieldk
appGetT)taILoadCaoacitanceByQ/n msw\e{ \) N > Total load capacitance cacMode

Cet Totwal Load aci t/anceByPi n) :
DCL fpyntax ut pit PQ) \Sap\))
NJ oadCapByPiy) ;
b Nn;
C gfntax i p&et Total LoadCapaci t anceByPin

*std_struct,
CapByPin *rtn,
out put Pi n

N

total gapacitance is the sum of capacitance on all pins on the interconnect plus the interconnect’s total g

Retutns.to tmhe total capacitance of the interconnect to which the passed pin is connected.

The

apac-

itance.
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8.17.1.2 appGetTotalLoadCapacitanceByName
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Function name Arguments Result Standard Structure
fields
appGetTotal L oadCapacitanceByName Pin name Total load capacitance block
calcMode

EXTERNAL (appGet Tot al LoadCapaci t anceByNane) :
DCL syntax passed(string: outputPin)
resul t (doubl e: | oadCapByNane) ;

Typedef—struct ¢
DOUBLE | oadCap;
} T_Tot al LoadCapByNane;

C syntax i nt appCet Tot al LoadCapaci t anceByNane
(DCM_STD_STRUCT *std struct,
T_Tot al LoadCapByNane *rtn,

Returlns to the DPCM the total capacitance of the interconng
The fotal capacitance is the sum of the capacitance of
total gapacitance.

exconn

8.171.3 appGetTotalPinCapacitanceBypPin

STRI NG out put Pin
) <\ \
AY

in name is conn
plus the intercon

pcted.
hect’'s

\> Result

Function name

Standard Sfructure

/\ fieldg
appGetT)taIPinCapacitanceBKFﬂ'n Total pin capacitance cacMode
aci tanceByPin):
DCL fyntax
C gfntax i Pi nCapaci t anceByPi n
) STRUCT *std_struct,
| PinCapByPin *rtn,
\\ out put Pi n

Returnsithe total pin capacitance of the interconnect to which the passed pin is connected. The total cgpaci-

tance is the sum of the capacitances for all pins on the interconnect.
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8.17.1.4 appGetTotalPinCapacitanceByName

Function name Arguments

Result

Standard Structure
fields

appGetTotal PinCapacitanceByName Pin name

Total pin capacitance

block
cacMode

DCL syntax passed(string:

resul t (doubl e:

out put Pi n)
t ot al Pi nCapByNane) ;

EXTERNAL ( appCet Tot al Pi nCapaci t anceByNane) :

Typedef—struct ¢
DOUBLE t ot al Pi nCap;
} T_Tot al Pi nCapByNane;

i nt appCet Tot al Pi nCapaci t anceByNamne
(DCM_STD_STRUCT *std_struct,
T_Tot al Pi nCapByNane *rtn,
STRI NG out put Pi n
);

C syntax

CN\XN

Returlns the total pin capacitance of the interconnect to whi
capagitance is the sum of the capacitances for all pins on

1.5 appGetSourcePinCapacitar@«ii

8.17

pitame |

connected. The total

Function name Arguments

Result

Standard S{ructure
fields

appGetSpurcePinCapaci tanceByQ

Drivi WOI rﬁe}

Total sourcePin capaci-
tance

cacMode

pacitanceByPin):

DCL pyntax
pByPi n) ;
tanceByPl n;
C syntax upcePi nCapaci t anceByPi n
*std_struct,
/\ cePi nCapaci t anceByPin *rtn,
\\ sourcePin

Returns.the total capacitance of all driver (source) pins on the interconnect to which the passed

driver

(source) pin is connected. The total capacitance is the sum of the capacitances for all driver (source) pins on

the interconnect (including bidirectional pins).
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8.17.1.6 appGetSourcePinCapacitanceByName

Standard Structure

Function name Arguments Result fields
appGetSourcePinCapacitanceByName Driver (source) pin name Total driver (source) pin | block
capacitance cacMode

DCL syntax

EXTERNAL ( appGet Sour cePi nCapaci t anceByNane) :
passed(string: sourcePin)
resul t (doubl e: sourcePi nCapByNane) ;

Cs

ntax

Typedef—struct ¢
DOUBLE sour cePi nCap;
} T_sourcePi nCapacit anceByNane;

i nt appCet Sour cePi nCapaci t anceByNane
(DCM_STD_STRUCT *std _struct/
T_sour cePi nCapaci t anceByNane *rtn,

(sourge) pin name is connected. The total capacitance i
pins @n the interconnect (including bidirectiogal pins)

8.17

1.7 dpcmGetDefCellSize

STRI NG sour cePbi
) <\ \
AY

to whjch the passed fIriver
for al driver (squrce)

Function name A~ /\({ @«i\& Result

Standard Sfructure
fieldp

dpcmGefDefCellSize Cell’s size metric for
interconnect load esti-
mation

CellName

DCL

Syntax

wm%\. 3

Cs

STRUCT *std_struct,
| Size *rtn

& |

Returnsthe cell’s size metric for interconnect |oad estimation.
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8.17.1.8 dpcmGetEstLoadCapacitance
Function name Arguments Result Standar.d Structure
fields
dpcmGetEstL oadCapacitance Pin pointer Estimated interconnect CellName
load capacitance calcMode
pathData

(timing-pin-specific)
cellData (timing)

EXPOSE( dpcnet Est LoadCapaci t ance) :

DCL pyntax passed(pr n: outputPrn)

resul t (doubl e: estlLoadCap);

A

typedef struct {
DOUBLE est LoadCap;
} T_estLoadCap;
C syntax i nt dpcnet Est LoadCapaci t ance
(DCM_STD_STRUCT *std_struct,
T_est LoadCap *rtn,
PI'N out put Pin

)

AN

Retunns an estimated loading capacitance
conn

NOTH — This function is used when the loadi
model.

8.17]1.9 dpcmGetEstWiteCapagitan

t th ef f the interconnects and al

pins

ot otherwise available within the applicftion’s

N
Functiweg\/}

Standard S{ructure

\\AK@B Result fieldk
dpcmGetEstWi reCapa}n/ Pi W Estimated interconnect CellName
wire capacitance calcMode
pathData

(timing-pin-specific)
cellData (timing)
block

E( dpcnCGet Est W r eCapaci t ance) :
DCL sy\nlw\\pa e n: out put Pi n)

resw t(double: estWreCap);

thef struct {

DOJBLE est\W.r p(‘:ap;

} T_estWreCap;

i nt dpcntGet Est Wr eCapaci t ance
(DCM_STD_STRUCT *std_struct,
T _estWreCap *rtn,
PI'N out put Pi n

C syntax

)

Returns the estimated wire capacitance for the interconnect to which the passed pin is connected. The
DPCM recognizes an output pin value O (zero) as a special indicator to return the technology wide default.
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8.17.1.10 dpcmGetEstWireResistance

Function name Arguments Result Standa]rvd Structure
ields
dpcmGetEstWireResistance Pin pointer Estimated interconnect CellName
wire resistance calcMode
pathData
(timing-pin-specific)
cellData (timing)
block
EXPOSE( dpcm=et ESTW T eReslI stance) :
DCL pyntax passed(pi n: out put Pin)
resul t (doubl e: estWreResi stance); A

C syntax

typedef struct {
DOUBLE est W r eResi st ance;
} T_estWreResistance;

i nt dpcnGet Est Wr eResi st ance
(DCM_STD_STRUCT *std_struct,
T_est WreResi stance *rtn,

PI'N out put Pi /(?
) A X

tak
mat

Ret%jns the estimated wire resistance for the intexconnect tQ whic thgp) pin is connected. The QPCM

wire resistance. The DPCM recoghiz outp value O (zero) as a special indicator to retufn the
techrplogy wide defaullt.

8.171.11 dpcmGethW\%

Functlogﬁa> §\/> Wts Result St<‘31r10|a:(ideI ?;’ucture

dpcmGetfPinCapacitance W Rise pin capacitance block

Fall pin capacitance CellName
calcMode
pathData
(timing-pin-specific)
cellData (timijng)
block

DCL pyntax

Mcnﬁet Pi nCapaci t ance):
pass d(string: pinName)

t (doubl e: risePinCap, fallPinCap);

C syntax

lyPCUCI SUT UCtl
{DOUBLE ri sePi nCap, fallPinCap;}
T_riseFal | Cap;
i nt dpcntet Pi nCapaci t ance
(DCM_STD_STRUCT *std_struct,
T riseFallCap *rtn,
STRI NG pi nNane

)

Returns the pin capacitance for the passed pinName of the cellName in the Standard Structure.
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8.17.1.12 dpcmGetCelllOlists
Function name Arguments Result Standar.d Structure
fields
dpcmGetCelllOlists Input pins CellName
Output pins
Bidirectional pins
EXPOSE( dpcnGet Cel | 1A i sts):
DCL syntax result(string[*]: inputPins, outputPins, bidiPins);
Typedef struct
{DCM_STRI NG_ARRAY *i nput Pi ns, *out put Pi ns, *bi di
T I1Oresults;
C gyntax int dpcnCetCellldists
(DCM_STD_STRUCT *std_struct,
T IOresults *rtn
)

ture.
Whette any input, output, or bidirectionals of a cell is
rately enumerate every bit of abus. The pins '
tion fpr al cals referencing the specified Ce
not have any pins of the returned types (input

8.17J2 Interconnect delay related functio

This gubsection describes the intexconnect

8.1712.1 appGetRC b/\

Btruc-

sepa-
blica-
does

Standard S{ructure

Functi()}wa/éa\\/\ Arguments Result h
fieldg
A PN
appGetRC \Q’Dlé (source) pin pointer | Interconnect RC delay block
Receiver (sink) pin pointer cellName
cacMode

f esh| t (doubl e: net SegRO) ;

DCL sy\m-x\ fronPi n t oPi n)

Mef struct {

DOUBLE r cDel ay;

1 Trc;
int appGet RC
C syntax (DCM_STD_STRUCT *std_struct,
Trc *rtn,
PI' N fronPin,
toPin

PIN
)

Returns the equivalent RC (Resistor Capacitor time constant, also known as the Elmore delay for pin to pin

interconnect) value for the interconnect between f r onPi n andt oPi n.
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BLOCK and Cel | Nan® fields in the Standard Sructure shall describe the driving circuit (FROM_ POl NT
pin pointer).

The application shall return the value available from its model (e.g., a SPEFfile). If no such value exists, the
application shall call dpcntGet Est i mat eRC (see 8.17.2.4) to get an estimated value for the RC.

8.17.2.2 dpcmGetDelayGradient
Function name Arguments Result Standar_d Structure
fields
dpcmGe{DelayGradient Rate of change of dela( bIoEk\

DCL

<

EXPOSE( dpcnet Del ayGradi ent ) :
resul t (doubl e: Lat eRat eof ChangeW t hRespect ToOu¢'p
Syntax Lat eRat eof ChangeW t hRespect Tal n

Cs

typedef struct
{ DOUBLE Lat eRat eof ChangeW t hRespec¢

ntax

(DCM_STD_STRUCT *
T _RecDel *rt
)

This

8.17

I w ay. \reéns the delay gradient (rate of chan
on .

d

2.3 dpcmGetSlew

he for

Functioy\a@ \/@uments Result Standa;irél?ructure

D

dpcmGef

SlewGr ien\l\ \ Rate of change of slew block

DCL

EX% dch@PSI ewd adi ent) :
s

urt (Joubl™e: Lat eRat eof ChangeW t hRespect ToQut put Capaci t ance,

%\ Lat eRat eof ChangeW t hRespect Tol nput Sl ew,

Ear | yRat eof ChangeW t hRespect ToQut put Capaci t ance,

Ear | yRat eof ChangeW t hRespect Tol nput Sl ew) ;
thef struct

{ DOJBLE LateRateof ("hnng::\\l\ilt hppcrl_\nr‘t ToQut put Pnpnri tance,

C syntax

Lat eRat eof ChangeW t hRespect Tol nput Sl ew,
Ear | yRat eof ChangeW t hRespect ToQut put Capaci t ance,
Ear | yRat eof ChangeW t hRespect Tol nput Sl ew; }
T_RecSl ew,
i nt dpcntet SI ewG adi ent
(DCM_STD_STRUCT *std_struct,
T_RecSl ew *rtn

)

This call shall be made directly following acall for sl ew: It returns the slew gradient (rate of change for the

dew)

associated with the most recent calculation of slew.
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8.17.2.4 dpcmGetEstimateRC
Function name Arguments Result Standar.d Structure
fields
dpcmGetEstimateRC Driver (source) pin pointer | Interconnect RC delay block

Receiver (sink) pin pointer CellName
calcMode
pathData
(timing-pin-specific)
cellData (timing)

EXPCSE{ dpciicet Est 1 nat eRC)
passed(pin: fronPin,toPin)
resul t (doubl e: net SegRC);

DCL fyntax

Lo

typedef struct {
DOUBLE net SegRC,
} T estRCG

i nt dpcnet Esti mat eRC
(DCM_STD_STRUCT *std_struct,

T _estRC *rtn,
PI'N fronPin,

PI' N toPin

)

C syntax

Al

o

X

Retutns an estimated interconnect RC delay Walue
RC delay valueisfor the current pin pair.

BLOCK and Cel | Nane figl
pin ppinter).

8.1712.5 dpcmGetDM

in the San

N\
Iic;io@yg\n;t know what the intercdnnect

ribe the driving circuit (FROM_ POl NT

Standard S{ructure

FunctiMe \ Arguments Result \
fieldg
/\a{ \/\
dpcmGelDefPortS!e& \ \/ Default slew calcMode

-y

OSE(,dpenmGe f Port Sl ew) :
DCL W“ta& \E&B\dmm Slew;

N
\t \ed%fb?t ruct {
def Sl ew;
T_gef Port Sl ew,

C syntax

i nt dpcnet Def Port Sl ew

(DM STD_STRUCT *Std_struct,
T_defPortSlew *rtn
)

Returns a default value for the slew of asignal presented to a chip primary input.
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8.17.2.6 dpcmGetDefPortCapacitance
Function name Arguments Result Standar.d Structure
fields
dpcmGetDef PortCapacitance Default capacitance cacMode

EXPOSE( dpcnet Def Por t Capaci t ance) :
DCL syntax resul t (doubl e: defPort Cap);

typedef struct {

DOUBLE def Port Cap;
T T_defPortrcap;
C syntax

i nt dpcntGet Def Port Capaci t ance
(DCM_STD_STRUCT *std_struct,
T_def Port Cap *rtn

)

8.17J3 Functions accessing netlist information
This subsection lists the functions that access netlist inf

8.17J3.1 appGetNumDriversByPin

e

Retunns a default value of the capacitance load on a chip primary output.

Function name Arg

> Result

Standard S{ructure
fieldp

ts
appGetNumDriversByPin Pin poi N Number of sourcePins
[\ ~ on the interconnect

ERNALY 2p
DCL pyntax passe pi n:

\@Pi n):
Pi
nDr\vers) ;

t Nu
npust
T

r's;

i versByPi n

D _STRUCT *std_struct,
iversByPin *rtn,

i nput Pi n

Retu. S thC At ymhar of driviar (e ran) Nine annact ta v

h tha nacend
S=== =

yal
e

pir-s-eennested This

n ontha tntare
HHRPE-OHa e SoHEe)PHS-BRtReHtereoRRecto-wWhit

count includes all interconnect drivers, including bidirectional pins.
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8.17.3.2 appGetNumDriversByName

Function name Arguments Result Standard Structure
fields
appGetNumDriversByName Pin name Number of driver block
(source) pinson the
interconnect

EXTERNAL ( appGet NunDrx i ver sByNane) :
DCL syntax passed(string: inputPin)
result(integer: nunDrivers);

typedef struct {
| NTEGER dri vers;
} T_nunDri ver sByNane;

C gyfntax i nt appGet NunDri ver sByNane

(DCM_STD_STRUCT *std_struct,
T_nunDriversByName *rtn,

STRI NG i nputPin

);

Retutns the number of driver (source) pins on the interconnect to which:tt
This gount includes all interconnect drivers, including bjdirections pi@

n name is conngcted.
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8.17.3.3 appForEachParallelDriverByPin

Function name Arguments Result Standa;.d Structure
ields
appForEachParallel DriverByPin Pin pointer Integer count of drivers cacMode
Function pointer to call at | working in parallel with
each parallel driver pin. the pin passed as the
Function pointer tocall to | argument.
perform an operation on Computed value
the data.
Initial value

FORWARD CALC( EXPOSE_STATEMENT) :
passed(pin: parallel Pin)
resul t (doubl e: exposeVal ue) ;

FORWARD CALC( OPERATOR_STATEMENT) :
passed(doubl e: initial Val ue, exposeVal ue)
resul t (doubl e: conput edVval ue);

EXTERNAL ( appFor EachPar al | el Dri ver ByPin):
DCL pyntax passed(pin: outputPin
&

EXPOSE_STATEMENT() :
&

&
double: initialValu
result(integer: par

dy{bl e: conp ted@g);

N
I Count ;) DOUBLE conput edVal ue;}

Csyn *resul t Val ue,
/8\ initial Val ue,
\ exposeVal ue );

i ppFor EachPar al | el Dri ver ByPi n

I STD_STRUCT *std_struct,

T ParaDrivPin *rtn,

PI'N out put Pi n,
exposeType expose_function,
oper at or Type operator_function,
DOUBLE initial Val ue

)

Performs a callback (to DPCM) for each driver on the interconnect to which the passed pin is connected that
isparallel to the pin. Parallel drivers are those pins on the interconnect which belong to cells on the intercon-
nect that are wired identically to the cell of the passed pin.

For example, in Figure 8-4 Pi nA and Pi nB are parallel drivers, Pi nCand Pi nD are not.


https://iecnorm.com/api/?name=8475fb11c2aa4aef5f20bd0c31f32e77

10

15

20

25

30

35

50

61523-1 © IEC:2001(E) - 169 -

] cellN

Cl—
PinA

o

c
b PinB

||
i

Taltv a
c

cellM w\@

—
|

appHor EachPar al | el Dri ver ByPi n is called with api i ointers, and an initial yalue.
The first function pointer is for an EXPOGE QA WA argument and refurn a
doub:{e. The second function pointer is fora > 1oR, which/shall accept two doubles fepre-
sentimg the initial accumulated value (which fous call to this function) and the
valud returned from an expression value (cgmputed by an function). It returns a doubl e represent-
ing the computed value. The ! alls the DPCM -supplied EXPOSE[func-
tion if the pointer isnot O

After|the EXPOSE fungtiqn co aappligation calls the OPERATOR function and pagses it
two Values. The fjrst ve Y Mal(ye) represents the initial value, which may have been dérived
from|the last c@ » ion ot, o the first call, the initial value passed as arguments to
apphor EachP 3 N. The next parameter (exposeVal ue) is the return valug from
the most recently ca i

Thep

OPERATOR function pointersis to allow the DPCM to define computgtions

that $hall Pe perfo t arallel driver pins and to have that processing be executed as pprt of

mpute the average slew value for the parallel drivers:

appFor EachPar al | el Dri ver ByPi n iscalled (from the DPCM) with

1)
2)

3

4)

a specified source pin;

afunction pointer to a DPCM function (EXPOSE) that computes the slew for the pin specified
toit;

a function pointer to a DPCM function (OPERATOR) that adds its passed
initialwrstCaseValue to its passed exposeValue, adds its passed
i nitial Val ue toitspassed exposeVal ue, and returns the sum; and

anew value for the slew of the specified pin.
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b)  On return from the completed appFor EachPar al | el Dri ver ByPi n function, the DPCM is
passed the conmput edVal ue result argument that represents the sum of the slew for all the parallel
drivers and the number of paralel drivers(par al | el Dri ver Count ). The DPCM can then divide
the resulting slew values by the number of parallel driversto compute an average value for the slews.

appFor EachPar al | el Dri ver ByPi n aso records the number of parallel drivers it encounters and
returns the number of parallel drivers (par al | el Dri ver Count ) and the last values returned by com
put edVal ue. If the function pointers passed to appFor EachPar al | el Dri ver ByPi n are 0 (zero),
the function returns the number of parallel drivers and the passed initial value arguments.

@%
;
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8.17.3.4 appForEachParallelDriverByName

double: initialValu
result(integer: par

dy{bl e: conp ted@g);

Function name Arguments Result Standar.d Structure
fields
appForEachParallel DriverByName Pin name Integer count of drivers cacMode
Function pointer to call at working in parallel with | block
each parallel driver pin. the pin passed as the
Function pointer tocall to | argument.
perform an operation on Computed value
the data.
Initial value
FORWARD CALC( EXPOSE_STATEMENT) :
passed(string: outputPin)
resul t (doubl e: resultVal ue);
FORWARD CALC( OPERATOR_STATEMENT) :
passed(doubl e: initial Val ue, exposeVal ue)
resul t (doubl e: conput edVal ue);
EXTERNAL ( appFor EachPar al | el Dri ver By
DCL pyntax passed(string: outputPin
&
EXPOSE_STATEMENT() : e ot ot ypeSi gnature
&
OPERATOR_STATEMENT( )\\an mePr ot ot ypeSi gnaf ur e
&

RUCT *std_struct,
Csyn *resul t Val ue,
/8\ initial Val ue,
\ exposeVal ue) ;
i ppFor EachPar al | el Dri ver ByNane
I STD_STRUCT *std_struct,
T _ParaDri vNanme *rtn,

N
I Count ;) DOUBLE conput edVal ue}

STRI NG out put Pi n,
exposeType expose_function,
oper at or Type operator_function,
DOUBLE initial Val ue

)

appFor EachPar al | el Dri ver ByNane is identical to appFor EachPar al | el Dri ver ByPi n,
except the argument out put Pi n isof type STRI NGand contains the name of the pin on the cell for which

this call applies.
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Function name

Arguments

Result

Standard Structure
fields

appGetNumPinsByPin Pin pointer

Total number of pinson
the interconnect

EXTERNAL ( appGet NunPi nsByPi n) :

DCL syntax passed(pi n: out put Pi n)

result(integer: tot

al Pi ns);

Typeder—STTuct |

} T_NunPi nsByPi n;

| NTEGER t ot al Pi ns;

C gfntax i nt appGet NunPi nsByPi n

)

(DCM_STD_STRUCT *std_struct,
T_NunPi nsByPin *rtn,
PI'N out put Pin

Retutns the total number of pins (all driver and receiver pins,inclyding the
whiclh the passed pin is connected. An out put Pi n val

(zero) pin pointer passed to dpcnGet Est

8.173.6 appGetNumPinsByName

Kr eCap

pin)on the interconnect to
it may result frgm a0
t Wr eResi st ange.

Function name

VAN

¢

\> Result

Standard Sfructure
fieldp

R

appGetNumPinsByName Pinn Total number of pinson | block
[\ the interconnect
):
DCL pyntax
Cs

-

out put Pin

Returns the total number of pins (all driver and receiver pins, including the passed pin) on the interconnect to

which the passed pin name is connected.
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8.17.3.7 appGetNumSinksByPin

Function name Arguments

Result

Standard Structure
fields

appGetNumSinksByPin Pin pointer

Total number of sink

pins on the interconnect

EXTERNAL ( appGet NuntSi nksByPi n) :
DCL syntax passed(pi n: out put Pi n)
resul t (i nteger: total LoadPins);

Typedef—struct
| NTEGER t ot al LoadPi ns;
} T_NunSi nksByPi n;

C gfntax i nt appGet Nunti nksByPi n
(DCM_STD_STRUCT *std_struct,
T_NunSi nksByPin *rtn,
PI'N out put Pin
);

Retutlns the total number of load (sink) pins (including bidi
passed pin is connected. An out put Pi n value of O (zero) S
pointer passed to dpcnCGet Est W r eCapasi t anc

8.173.8 appGetNumSinksByName

i¢h the
D) pin

Function name /\ &rg%\

\> Result

Standard Sfructure
fieldp

appGetNumSinksByName [\ Pin nam \\)\/

Total number of sink
pins on the interconnect

block

*std_struct,
*rtn,
out put Pin

i

nk By ne):
DCL pyntax
to al L adPl nsByNane) ;
Pi ns;
Csy i nksByNare

Returns the total number of load (sink) pins (including bidirectional pins) on the interconnect to which the

passed pin name is connected.
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Function name Arguments Result Standar.d Structure
fields
appGetPiModel Pin pointer estFlag
Capacitance value (near-
est the driver)
Capacitance value (near-
est the load)
Resistance value
EXTERNAL( appCet Pr vbdel ) .
passed(pi n: out putPin)
DCL pyntax result(integer: estFlag
&
doubl e: capNear, capFar, Resi st ance) ; <\
typedef struct \ \>
{I NTEGER est Fl ag ; DOUBLE capNear, c ar\, ResisXange}
T_capResVal ue;
i nt appCet Pi Mbdel
C syntax (DCM STD STRUCT *std_struct,
T_capResVal ue *rtn,
PI' N out put Pin
) QLN

Retutlns the capacitance and resistance valu
ted. For use in computation of the loag-

conn

capNear represents the ¢ itance value\n e
tancevalue farthest from t%ex
N

A\
interconnect to which the passedjpinis

of-t

ort

RN
ék\'@’ T W

" capNear " capFar

n an approxi
ag-shall be sat to a non-zerg value. Since calculation of C-effective
f the input values are merely an approximation or estimate, the DPCM

may be coded to approximate its calculation for C-effective. An estFlag value of O indicates that the 7

model is accurate.

In the case of an error, or if the application cannot answer the request at al, it shall set the function return
code to a non-zero value in accordance with the rules described in 8.11.1. In this error situation, the DPCM
(or DCL subrule) is expected to use the appropriate default model.
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8.17.3.10 dpcmGetWireLoadModelForBlockSize

Function name Arguments

Result

Standard Structure
fields

dpcmGetWirel oadM odel ForBlockSize Area Array index of the cur-
rent wire load models
according to area

calcMode

EXPOSE( dpcnGet W r eLoadModel For Bl ockSi ze) :
DCL syntax passed(doubl e: area)
result(integer: nodellndex);

typedef struct {
| NTEGER nodel | ndex;
} T_WreLoadModel For Bl ockSi ze;

C gyfntax i nt dpcnGet W r eLoadModel For Bl ockSi ze

(DCM_STD_STRUCT *std_struct
T _WreLoadModel For Bl ockSi ze *rtn,

DOUBLE area

)

This fall requests the index number of the appropriate wir
DPCM. This function only considers the wj

The wire load model is used to estimate intercornect
tion, the application shall first determine the highest leve
of the net for which the model is being reque

this hierarchical unit. @

m the

isffunc-
0iNts
el in
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8.17.3.11 dpcmAddWireLoadModel
Function name Arguments Result Standarq Structure
fields
dpcmAddWirel oadM odel Model name Model index calcMode

Extrapolation constant

Unit resistance

Unit capacitance

Length matrix

EXPOSE( dpcmAddW r eLoadModel ) :

&
DCL pyntax
&

passed(string: nodel Nane
doubl e: extrapol ati onConst ant,

doubl e[ *]: wuni t Resi st ance,
result(integer: nodellndex);

uni t Capaci t ahce,\ I'engt t ix>

i nt dpcmAddW r eLoadMbdel
(DCM_STD_STRUCT

C syntax T_AddW r eLoadMbde

STRI NG

DOUBLE

DCM_DOUBLE_ARRAY

DCM_DOUBLE_ARRAY

typedef struct {
| NTEGER nodel | ndex;
} T_AddW r eLoadModel ;

capaditance, an apolation constant, anvgd-aNengthy, matrix are passed with this call. The length mafrix is

by fanouts

BN be
. unit

stant

wire

n and

result

An applieation supplied wire load model whose name matches a wire load model name already in thigarray

aratha fall s

£

g’]a“ a-affoct:
o St Tomrovv g et

a)  If the name matches awire load model supplied with the library (adefault wire load model), then an
error is generated and no change in the data occurs.
b) If the name matches awireload model previously supplied by the application, then the previous wire
load model data is replaced and the same index number in this array is used for this new wire load

model.

The DPCM shall not choose a custom wire load model that was added by the application.

All elements of thel engt hivat ri x array shall have valid data.
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8.17.3.12 dpcmGetWireLoadModel

Function name Arguments Result Standarq Structure
fields
dpcmGetWirel oadM odel Model index Extrapol ation constant calcMode

Unit resistance per
length
Unit capacitance per
length
Length matrix
Size

EXPOSE( dpcnGet W r eLoadModel ) :

passed(i nteger: nodel | ndex)

resul t (doubl e: extrapol ati onConst ant,

DCL pyntax &
doubl e[ *]: wunitResistance, unitCapa nce, \ ength ri
doubl e: si ;
oubl e: size) W
typedef struct \ \)
{doubl e extrapol ati onConst ant;
DCM_DOUBLE_ARRAY *uni t Resi st ay apaci t ange, *lengthMgtri x;
DOUBLE si ze;}
T result;
C syntax i nt dpcmGet Wr eLoa

This
node
Theg
that g
unit

resist
same

Y'the respective result array may be of length 1. |
ith length, then the respective result array shall be

d by
ray.
rays
ce or
unit

bf the
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8.17.3.13 appGetPolesAndResidues
Function name Arguments Result Standa]rci(llgtsructure
appGetPolesAndResidues Driver (source) pin pointer | An array of real and
Receiver (sink) pin pointer | imaginary poles and an
Order number array of rea and imagi-
nary residues

EXTERNAL ( appCet Pol esAndResi dues) :
passed(pi n: sourcePin, receiverPin

DCL Fyntax 4
i nt eger: order Num

resul t (doubl e[*]: rel _poles, ing_poles, rel_residyes, (mg\re Kd

ies) ;

typedef struct

*rel _residues,
T_pol esResi d;
i nt appCet Pol esAndResi dues
(DCM_STD_STRUCT *std_struct,
T_pol esResi d *rtn,
PIN sour cePin,

PI' N recei ver Pi
| NTEGER der Nu
);

C syntax

{
DCM DOUBLE_ARRAY *rel _pol es, *ing_pol es,

*|rTg

seen

nse function of the receiver (sink)
thé sink can then be expressed as:

,andrel _residues,ing_residues.

Din as

)

ents

appGet RLCnet wor kByPl n to get the complete RLC conflguratlon of the network (which it can reduce to an

equivalent circuit and compute the poles and residues).
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8.17.3.14 appGetCeffective

Function name Arguments Result Standa;.d Structure
ields
appGetCeffective delay calculation function late Ceffective
pointer early Ceffective
slew calculation function pointer
Pl model

forward cal c(stdDel aySl ewEq) :
passed(doubl e: | oadCap, inputTransition)

result(dounl €);

forward cal c(get Pi Model ):
passed(pi n: out put Pin)
result(integer: estFlag
&
DCL pyntax doubl e: near Cap, f ar Cap, r esi st ance);

EXTERNAL ( appGet Cef f ecti ve):
passed(stdDel aySl ewEq(): del ayEq
&

stdDel aySl ewEq(): sl ewkEq
&

get Pi Model : pi Mbdel )
resul t (doubl e: Iat@fg\ rl f);

typedef struct
{1 NTEGER est Fl ag; BLE weaxCap\ far Cap, resistance;}
get Pl Mbdel Struct;

fective;}

C syntax

*rtn,

A del ayEq,
sl ewkq,
*pi Model

pw anthdelay values taking into account resistance and capacitance on the interconnect. Because
resistence withi ork, the driving output may reach a sufficient voltage to have switched befo
driven-interconnect reaches this voltage. Effective capacitance is the value of a lumped capacitanc|

) pin.
odels
Df the
ethe
b that

a onetwithmoresistance counterpart)y woutd canse the celt to tave teakerr the sameamount of tmeto s

itch.

This alows the library developer to model the library with simple capacitors. This routine passes through

the application the necessary parameters for the calculation of C-effective. The application shall pass
parametersto dcpntCal cCef f ect i ve without altering them.

these
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8.17.3.15 appGetRLCnetworkByPin

Function name Arguments Result Standard Structure
fields
appGetRL CnetworkByPin Pin pointer newRL Cnetwork handle
RLC network handle

EXTERNAL ( appGet RLCnet wor kByPi n) :

DCL syntax passed(pin: inputPin, void:RLCnhetwork)
resul t (voi d: newRLCnetwork);
Typedef—sStruct |

VO D newRLCnet wor k;
} T_RLCnet wor kByPi n;
C syntax i nt appGet RLCnet wor kByPi n

(DCM_STD_STRUCT *std_struct,
T _RLCnetwor kByPin *rtn,
PI' N i nput Pi n,
VA D RLCnet wor k
)

PASS
RLCn

If the
dpcr
const

8.17

\mp%i nter argument. (If the

he returned. If an appropriate

[\signiffes~a nested cal as a result pf an
e, for example) while the application was

Standard S{ructure

fields
appGetRL CnetworkBy e YN Ene/ Address of the structure | block
RLC petwork handle that containsthe RLC
network in the DPCM

N (see 8.17.3.21)

DCL %

TERNAL ( appCet RLCnet wor kByNare) :
p ed(skring: pinNanme, void: RLCnetwork)
N i d: newRLCnet wor k) ;

\%gef struct {
D newRLCnet wor k;

} T RLCnet wor kByNane;

C syntax

i nt appCet RLCnet wor kByNamne

(DCM_STD_STRUCT *std_struct,
T_RLCnet wor kByNanme *rtn,
STRI NG pi nNane,
VO D RLCnet wor k

)

Returns the RLCnetwork handle for the interconnect specified by the PASSED pin name argument. The
behavior and semantics of this function are the same as those for appGet RLCnet wor KBy Pi n (see

8.17.3.15).
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8.17.3.17 appGetinstanceCount
Function name Arguments Result Standar.d Structure
fields
appGetlnstanceCount Count of instances toPoint

EXTERNAL ( appCet | nst anceCount ) :

DCL syntax result(integer: countOInstances);
typedef struct {
| NTEGER count OF | nst ances;
T InsTancecount,
C syntax i nt appCetl nstanceCount
(DCM_STD_STRUCT *std_struct,
T_InstanceCount *rtn
) N
Retunns the number of cell instances found in the cluster(s) or floorpian ich the intgrcon-
nect gpecified by thet oPoi nt resides.
NOTH — This particular Pl function is used by the DPCM to estinfate i onn
8.1743.18 dpcmCalcPiModel G
. Standard Str{yicture
Function name Result fields
dpemCalcPiModel P block
apacitance value (near- | CellName
est the driver) pathData
Capacitance value (near- | (timing-arc-spec|fic)
est the load) cellData (timing
Resistance value
DCL pyntax
\ : capNear, capFar, Resistance);
N truct
{NNTEGER est Fl ag ; DOUBLE capNear, capFar, Resistance;}
T cal cCapRes;
i nt” dpcnCal cPi Model
C syntax ( DCM_STD STRUCT *st d_cf ruct
T _cal cCapRes *rtn,
PI'N sour cePi n,
VA D RLCnet wor k
)

Requests the DPCM compute the capacitance and resistance values for the 7¢ model of the interconnect to
which the passed driver (source) pinis connected, for use in computation of the load dependent delay or slew
portion of an arc. A zero value for RLCnetwork passed by the application indicates this call shall create a

new RLC network rather than reuse one generated by another function call.
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capNear represents the capacitance value nearest the sour cePi n and capFar represents the capaci-
tance value farthest from the sour cePi n. For an example, see Figure 8-5.

See 8.5 for details about the interaction between the DPCM and the application during the calculation of g
values.

estFlag indicates whether or not the T model’s values were computed accurately or merely estimated. It is
valid for the DPCM, which cannot compute (or otherwise access) 7t values, to return an approximation of
those values, in which case est FI ag shall be set to anon-zero value.

8.17.3.19 dpcmCalcPolesAndResidues

N
Function name Arguments ﬁ%\i:lcture
dpcmCalfPolesAndResidues Driver (source) pin elINarge

pointer bl
Receiver (sink) pin athDefa
pointer {ming-pin-specific)
Order number | Data (timijng)
RLC network pointer

EXPOSE( dpcntCal cPol esAndResi du

passed(pi n: sourcePi

&
DCL pyntax

, rel _residues,

i mg_residpes);

Csy

ng_pol es;
*ing_residues;}

Requ
recei
mul ]

bf the
t for-

The or der Numargument is the maximum number of pole/residue pairs to be returned.

The rea and imaginary components of the poles and the residues are returned in the result arguments
rel _poles,ing_poles,andrel residues,ing_residues. Each of these result arguments is

actually a pointer to an array of floats containing the real and imaginary components.

When the application calls this function, a zero value for the RLCnetwork indicates that this function shall
call back the application to build another RLC network.
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NOTE — The DPCM may then (dependent on the library code) cal back the application, through
appGet RLCnet wor kByPi n to get the complete RLC configuration of the network (which it can reduce to an

equivalent circuit and compute the poles and residues).

8.17.3.20 dpcmCalcCeffective

Standard Structure

Function name Arguments Result fields
dpcmCalcCeffective delay calculation function | late Ceffective CellName
pointer early Ceffective block
slew calculation function
pointer
Pl model

forward cal c(stdDel aySl ewEq) : \
passed(doubl e: | oadCap, inputTra
resul t (doubl e) ;

passed(pin: outputPk
result(integer: estFLag
&
DCL pyntax

est Fl ag;
(97

DOUBLE capNear,

eCeffective, earlyCeffective;}
Cef fecti ve;

Csy

W

I nt \dpcimCal cCef f ecti ve

I STD_STRUCT *std_struct,
_Ceffective *rtn,

DCM CGener al Functi on Del ayEq,

capFar, resistance;}

DCM Gener al Functi on sl ewEq,
get PI Model St ruct *pi Model

)

Returns an equivalent “effective” capacitance as seen by the passed t oPoi nt .
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8.17.3.21 dpcmSetRLCmember
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Function name Arguments

Result

Standard Structure
fields

dpcmSetRL Cmember RLC network to add this newRL Cnetwork

member to

Driver (source) pin pointer
Receiver (sink) pin pointer
Element type (R, L, C, or
M)

Element name

Element value (capaci-
tance, resistance, induc-
tance or mutual
inductance)

Terminal 1 type
Terminal 2 type

EXPOSE( dpcnSet RLCnenber) :
passed(voi d: RLCnetwor k
&
pin: terminall, terminal2
&
DCL pyntax string: el ement Type,
&
doubl e: ele
&
integer: termwall
result(void: newRL

typedef sfruct {

C syntax

erm nal 2,

2l enent Type,
el ement Nane,
el ement Val ue,
term nal 1Type,
term nal 2Type

Send$ an R,L\,V\Q>M element value for an arc of the interconnect identified from the last cpll of

app¢et.RLCnet wor kByPi n or appCet RLCnet wor kByNane.

The el enent Type field isset to Rif the value isfor aresistor, L if the value is an inductor, Cif the value
is for a capacitor, and Mif the value is mutual inductance. A terminal type of 1 indicates a port and terminal

type of O indicates an internal node of the interconnect network.

If theRLCnet wor k PASSED parameter isthe handle 0, the DPCM shall create anew RLC network. If the
RLCnet wor k PASSED parameter is non-zero, the DPCM shall assume it is a handle to an RLC network
created previously by the DPCM. In either case, the DPCM shall add the PASSED member information to
the network and return the current network handle in the newRLCnet wor kK RESULT parameter. The han-
die shall be a pointer to a structure whose first element isitself a pointer to a function with the same argu-
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ment signature as dpcmSetRLCmember. This latter function shall be called for al additions to the RLC
network.

Subseguent calls made by the application to add members to any RLC network shall always use the latest
newRLCnet wor k handle returned from the last call to dpcnSet RLCrenber as the PASSED
RLCnet wor k argument.

The DPCM shall cache as many RLCnetworks as requested by an application until they are explicitly
removed viadpcnDel et eRLCnet wor k (see 8.17.3.23). If the RLCnet wor k PASSED parameter is not
avalid handle returned by a prior cal to dpcnfSet RLCrenber , then the behavior is undefined. The passed
driver (source) and receiver (sink) pin pointers may refer to instance pins or internal nodes on the network
(notejnodel and node2 in Figure 8-6).

If thgel enent Type fieldisR, L, or Mthen both the driver (source) and recejve
(resigance and inductance are always assumed between two nodes or ports). |
grourjded, then botht er m nal 1 andt er m nal 2 shal be the non-gro s

Exanple:

In the following example (see Figure 8-6), Pi n1 and Pi n2 eterm' al ™t
are tgrminal type O indicating internal nodes.

P

igu W and receiver pin pointers example

dicativig ports, al ¢thers
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8.17.3.22 dpcmAppendPinAdmittance

C:2001(E)

Function name Arguments Result Standar.d Structure
fields
dpcmA ppendPinAdmittance Sink pin handle RCLnetwork handle block
RLC network handle CellName
pathData
(timing-pin-specific)
cellData (timing)
EXPOSE( dpcmAppendPi nAdmi tt ance) :
passed(prn: sInkPrn
DCL pyntax &
voi d: RLCnet wor k)
resul t (voi d: newRLCnetwork); /\ &
typedef struct {
VO D newRLCnet wor k;
} T_AppendPi nAdmi tt ance;
i nt dpcmAppendPi nAdni ttance
C syntax (DCM_STD_STRUCT *std_strdot,
T_AppendPi nAdmi ttance *rtn,
PI'N i
VO D
)
This function causes the DPCM to add the in to the specified RLCnetwgrk. If
the RLCnet wor k PASSED parameter isthe h shall create a new RLC network. [If the
RLCr assume it is a handle to an RLC nefwork
createéd previously by the @ M ghall add the PASSED member informat{on to
the n¢twork and return the cbxrent Ref Cnet wor kK RESULT parameter. The¢ han-
die shall be a pointer to § ig'itself a pointer to a function with the samejargu-
ment|signature assdpcSetRL RLC
network. @
Itisg such
as fo | cal

app®
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8.17.3.23 dpcmDeleteRLCnetwork

- 187

Function name

Arguments

Result

Standard Structure
fields

dpcmDel

eteRL Cnetwork

RLC network handle

return code

DCL syntax

EXPOSE( dpcnDel et eRLCnet wor k) :
passed(voi d: RLCnet wor k)
result(integer: rc);

typedef struct {

Cs

I'NTEGER T C,

(DCM_STD_STRUCT

VO D
)

} T_Del et eRLCnet wor k;

ntax int dpcrDel et eRLCnet wor k

*std_struct,

T _Del eteRLCnetwork *rtn,
RLCnet wor k

A DRCM isrequired to cache an RLCnetwork until the applica

that h
acall
unded

The 3
when

8.17

This

ined.

the network was created.

4 Functions exporting

ipplication shall specify the same techng

subsection lists thefunctions that export N

it informa

on.

t eRCnet wor K with
e) asaresult of such
of a deleted hardle is

nDe)/et eRLCnet wor k as wag used



https://iecnorm.com/api/?name=8475fb11c2aa4aef5f20bd0c31f32e77

10

15

20

25

30

35

50

- 188 - 61523-1 © IEC:2001(E)
8.17.4.1 dpcmGetCapacitancelLimit
Function name Arguments Result Standar.d Structure
fields
dpcmGetCapacitanceLimit Pin name Maximumandminimum | CellName
capacitance values block
calcMode
pathData
(timing-pin-specific)
cellData(timing)
EXPCSE{ dpciiet Capaci tanceli mt) .
DCL pyntax passed(string: pinNane)
resul t (doubl e: lowerLimt, upperLimt);
typedef struct
{DOUBLE | owerLimt, upperLimt;}
T_m nMvaxCap;
i nt dpcnCet Capaci tanceli m t
C syntax (DCM_STD_STRUCT *std_struct,
T_m nvaxCap *rtn,
STRI NG pi nNane
)

shall pe either an output or bi-directional pi.

NOTHS

8.1714.2 dpcmGetSITKLi

3 « ed to drive. The passd4d pin

operates within its design limits.

Standard S{ructure
Result

fieldp
dpcmGetfSlewLimit n Minimum slew value CellName
Transition type Maximum slew value block
pathData

(timing-pin-specific)
cellData (timijng)
calcMode

Mcnﬁet SlewLinmt):

DCL pyntax pass d(string: pinName, transitionType)
t(double: lowerLimt, upperLinit);
ly'JCUCI Dtl uut
{DOUBLE | owerLimnmit, upperLimt}
T slewLinmts;
int dpcrmCet Sl ewli mit
C syntax (DCM_STD_STRUCT *std_struct,
T slewlimts *rtn,
STRI NG pi nNane,
STRI NG transitionType

)

Returns the maximum and minimum slew limits for the passed pin name. Transition typeisF, R, or B repre-

senting falling, rising, or both, respectively.


https://iecnorm.com/api/?name=8475fb11c2aa4aef5f20bd0c31f32e77

10

15

20

25

30

35

50

61523-1 © IEC:2001(E)

- 189 —

NOTE — The intent of this function isto ensure a cell operates within its design limits.

8.17.4.3 dpcmGetXovers

Standard Structure

Function name Arguments Result fields
dpcmGetXovers Pin name Nominal capacitance CellName
Slow capacitance block
Fast capacitance pathData
(timing-pin-specific)
-, —cel| Data (timing)
EXPOSE( dpcnet Xovers) :
DCL pyntax passed(string: pinNane)
resul t (doubl e: nom nal, sl ow, fast); (\
typedef struct
{DOUBLE nomi nal, slow, fast;}
T_nsf Cap;
C sfntax i nt dpcnGet Xovers

T_nsf Cap
STRI NG
)

(DCM_STD_STRUCT *std_struct,

*rtn,

pi nName ~ /(7 <

Specifi
is asy
librar
8.17
This

8.17

whic dwg%%wch as synthesis, swikch to
g with which the passed pin|name

fonthree different PVT cases chosen hy the

Functlo n \) Arguments Result Standa;ic;gl;ructure
dpcmGefF aIMo Array of functional CellName
mode group names
Array of functional
mode names
E( dpcmCet Functi onal MbdeArray) :
DCL pyntax result(string[*]: modeG oupArray, nodeNaneArray);
typedef struct {
DCM_STRI NG_ARRAY *nodeG oupArray, *nodeNaneArray;
} T_f Modes;
C syntax i nt dpcnGet Functi onal ModeArr ay
(DCM_STD_STRUCT  *std_struct,
T _f Modes *rtn
)

A cell may have zero or more groups of functional modes. Each group and each functional mode in that
group has a name. The functional mode of a cell identified by specifying the value of modeNameArray for
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al mode groups requested by the DPCM. For example, if the DPCM requests the mode group values for all
mode groups of a cell, then the cell’s mode is the aggregate of the modeNameArray values specified.

This call requests the names of the functional mode groups and the names of the functional modes for the
cell specified in the Sandard Structure from the DPCM. The DPCM can elect to return two zero length
arraysto indicate the cell has only one mode.

For cells with multiple functional modes, the it element of nodeGr oupAr r ay shall contain the name of
the i functional mode group and the i element of nodeNaneAr r ay shall contain acomma-delimited list
of the names of functional modes in that group. Group and function mode names shall not contain embedded
white space.

Whei the application requests the default functional mode by calling dpcnCGet Ba
or th
fungti onal ModeG oup isspecified asan index into mrodeGr oupAr r ay. &l 9 §bsan

Exanple

Conglder a cell that contains the functional mode groups r yv i i and
| atqh_type  (containing modes | atching ) to
dpcrGet Functi onal ModeAr r ay returns:

nmodeG oupArray[ 0] =
nmodeNameArray[ 0] =
modeG oupArray[ 1] =
nodeNameArray[ 1] = at

8.17/5.2 dpcmGetBaseW

Fundlm §\/> Wts Result Staﬂda]rci(llgl;ructure

dpcmGeiBaseFunctlonaI od \Fy}\ﬁ@kroupl ndex Index of the default CellName

functional mode

POSE(dpc t Bas€Funct i onal Mode) :
DCL pynt assed(i-nt egex; FuncMbdeG oupl ndex)
resiy ki nt : nmodel ndex) ;

t ef Struct {
N nodel ndex;
} T BaseFuncti onal Mod;

C gfntax i nt dpcrrGet BaseFunct i onal Mode
LM _CT X +al + +
\IJ\/IVI \JIU \JII\WI ot U_Ollubl,

T _BaseFuncti onal Mod *rtn,
| NTEGER FuncMbdeG oupl ndex

)

This call specifiesacell (in the Sandard Structure) and a functional mode group index (which indicates one
of the functional mode groups returned by dpcmGet Funct i onal ModeAr r ay) and returns the index
number of the default functional mode for that cell and functional mode group. The returned nodel ndex
value shall be between 0 and n-1 (where n isthe number of modes for the functional mode group in the spec-
ified cell) and the first mode has index value 0.
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NOTE — This number can be wused to index into the modeNameArray returned by

dpcmet Funct i onal ModeAr r ay to retrieve the name of the default mode.

8.17.5.3 appGetCurrentFunctionalMode

Function name Arguments Result

Standard Structure
fields

appGetCurrentFunctional M ode FuncM odeGroupl ndex Index of the current
functional mode

block

EXTERNAL ( appCGet Current Funct i onal Mode) :

DCL pyntax passed(i nteger: FuncMbdeG oupl ndex)
result(integer: nodel ndex);

Ao

typedef struct {
| NTEGER nodel ndex;
} T_nodel ndex;

C gyntax i nt appCet Current Functi onal Mbde
(DCM_STD_STRUCT *std_struct,

T_nodel ndex *rtn ,
| NTEGER FuncModeG oupl nfex
) O

This |call requests the current functiona

indicgtes one of the functional mode groups returaethby dpc mGetFunct j onal ModeAr r ay) and
cell instance identified in the Standard Srycture e returned™ selects an element fror

vhich
Df the
n the

nodgNaneAr r ay corresponding to the specified funstional msde group, where the first mode has [index
valudg0. If no functional modes are defined for en anodel ndex value of - 1 shill be
returmed.
8.1755.4 dpcmGetCN\istenR
Functio;\Q% A Ms Result Standa;_d Sfucture
2\ DA e
dpcmGejControl Existen FunctionalM odes fromPoint
Expression toPoint
pathData
(timing-arc-specific)
cellData (timig)
\ block
\‘@E( dpcnGet Cont r ol Exi st ence):
; et ;
DCL fyntax es &t(l nteger[*]: Functional Modes
string: Expression);
typedef struct
{DCM_I NTEGER_ARRAY *Funct i onal Mbdes; char *Expression;}
T_Control Exi stence
C syntax i nt dpcntet Cont r ol Exi st ence
(DCM_STD_STRUCT *std_struct,
T _Control Exi stence *rtn
);

Returns to the application information which controls the existence of the segment identified by

pat hDat a:
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The integers returned through the Functi onal Modes result encode the elements of the
nmodeG oupAr ray and nodeNaneArray returned by dpcmGet Funct i onal ModeArr ay
for which the segment exists.

The Funct i onal Mbdes array contains zero or more contiguous integer sequences. For each
sequence:

1) thefirst element value, v1, indicates functional mode group nodeGr oupAr r ay[ v1]
2) the second element value, v2, specifies how many functional modes follow in the sequence
3) theremaining elements (equal in number to v2) indicate modesin nrodeNamneAr r ay[ v1]

The string returned through the Expr essi on result is a Conditional Expression-using the syntax

ling fi
sion

If pog
expre
to de

8.17

A ze:FIength Funct i onal Mbdes result indicates there is no controlling functiohal podear the cg

and semantics of the “Group Condition Language” (see 7.11) and the segment @&*Ie

oes not exist or is not known.

bsible, an expression shall be used to decide the existence of ) hluate
ssions and a non-zero-length Expr essi on is return jcati se that Expr essi on
i de the existence of the segment.

5.5 dpcmSetLevel

Function name Result

fieldp

dpcmSet]_evel Nrevious DPCM compu-
tation mode (perfor-
mance or accuracy) and
scopes
tLewel):
pexf Level , tenperatureScope, voltageScope,
DCL pyntax . wire | oadvbdel Scope)
. ol

o] er f Level , ol dt enper at ureScope, ol dvol t ageScppe,

eScope, ol dwi rel oadvbdel Scope) ;

SW ol d_per_level {

R ol*dPer Level , ol dt enperatrureScope, ol dvol tageScope,
ol df uncti onal ModeScope, ol dwi rel oadMbdel Scope;

rLevel s;

pcntet Level
DCM STD_STRUCT *std_struct,

Cs

ntax T ol dPerlevels *rtn
| NTEGER perf Level,
| NTEGER t enper at ur eScope,
| NTEGER vol t ageScope,
| NTEGER functional ModeScope,
| NTEGER wi r el oadMbdel Scope

)

This function instructs the DPCM in two ways. The first parameter (per f Level ) instructs the DPCM to
perform calculations to maximum supported accuracy or at alesser accuracy in favor of computation speed.
The per f Level switch affects both timing and power calculations. The subsequent “Scope” parameters

Standard S{ructure



https://iecnorm.com/api/?name=8475fb11c2aa4aef5f20bd0c31f32e77

10

15

20

25

30

35

50

61523-1 © IEC:2001(E) - 193 -

can be used to indicate to the DPCM how constant the temperature, voltage, functional mode, and wire load

model settings are for this run.
The values of the per f Level parameter are:

0 - Indicates cal culations for maximum performance
1 - Indicates cal culations for maximum accuracy

The values of the Scope parameters are:

0 - This condition appliesto al cell instances equally.

1 - This condition can apply to each cell instance uniquely.

For Scope parameters set to zero, the DPCM can choose to cache the value it rete | back
to thg application for this information and avoid subsequent callbacks.
Whetpever a call to thisfunction (dpcnet Level ) is made, the followiny
a) | The DPCM shall invalidate its caching, if any, of the Sco ed to
query the application again for thisinformation prior 16 any calculations'using th
b)| If the DPCM supports multiple operating ranges, thé Dr the
current operating range value (viaappGet Cur
Calld|
NOTH
1—H v i elracy mode and high performance mod¢, then
both ¢ Riniti iory
2—9 Insi der
what i

8.17

Funaio@i \) Arguments Result Standa;ic;l?fucture
dpcmGelR/an/é?\ageAM \ Array of rail voltage

E(dpcnet Rai | Vol t ageArray) :
DCLM\W ltgtring[*]:rail Array);

ef struct rail_array {
DCM_STRI NG_ARRAY *rai |l Array;
A

I T_IG.I:II'\\IIG_,,

C syntax i nt dpcnCet Rai | Vol t ageArr ay
(DCM_STD_STRUCT *std_struct,

T_rail Array *rtn

)

This call requests the voltage rail names that are modeled in the DPCM. A zero length array can be returned

by alibrary which doesn't model voltage.
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When requesting the default voltage value for a particular voltagerail (viadpcnmCet BaseRai | Vol t age)
or when the DPCM is asking for the current voltage value for a particular voltage rail (via
appCet Cur rent Rai | Vol t age), theindex number into this array is used to identify the rail.

8.17.5.7 dpcmGetBaseRailVoltage

Function name Arguments

Standard Structure

Result fields

dpcmGetBaseRail Voltage Integer index value for the

rail

EXPOSE( dpcnCet BaseRai | Vol t age) :

Voltage value for the cacMode

requested rail (volts)

DCL pyntax passed(integer: raillndex)
resul t (doubl e: rai |l Vol t age) ; /\
typedef struct {
DOUBLE rai | Vol t age;
}T_rail Vol t age;
C syntax i nt dpcntCet BaseRai | Vol t age

(DCM_STD_STRUCT *std_struct,
T railVoltage *rtn,
| NTEGER raill ndex

)

This gall requests the default voltage value fer the
different operating ranges.

8.17/5.8 appGetCurrent/fKoltage

ified oItagw/al ue may be different fpr the

Function name[\/\

Standard S{ructure

Result fieldb

uefor the

appGetCurremRan@ \/\ tegg\%d
rai

cacMode
block

Voltage value for the
current rail (volts)

NALEapp
assed(i ntegery
resul\t (dqubl

DCL pyntax rafl | ndex)

rail Vol t age);

-
t Cur rent Rai | Vol t age) :

tr}&/{
rail Vol t age;

LD

C gyntax ppGet Current Rai | Vol t age
I STD_STRUCT *std_struct,

T railVoltage *rtn,

I NTEGER rai [ I ndex
)

This call regquests the voltage value for the specified rail from the application. If provided, this value shall
then be used by the DPCM for its calculations and shall override the default or base voltage value for this

rail.
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8.17.5.9 dpcmGetWireLoadModelArray

Function name Arguments

Result

Standard Structure
fields

models

dpcmGetWirel oadM odel Array An array of wire load

cacMode

EXPOSE( dpcnGet W r eLoadMbdel Array) :

DCL syntax result(string[*]: nodel Array);
typedef struct {
DCV_STRING_ARRAY *TTodel Array;
} T_WreLoadModel Array;
C syntax

i nt dpcnGet W r eLoadModel Array
(DCM_STD_STRUCT *std_struct,
T _WreLoadWodel Array *rtn

);

&x

This ¢
array

If the

when
index

8.17

length

Al be

M or
, the

Fm.@p\

Result

Standard S{ructure
fields

NI
dpcmGefBaseWirelL o Array index of the
default wire load models

calcMode

(;0p aseW r eLoadMbdel ) :
DCL Wnta& \Eﬁk}\ : nodel | ndex) ;

ruCt {
R nodel | ndex;
T aseW r eLoadModel ;

C syntax i nt dpcnGet BaseW r eLoadMbdel W r eLoadMbdel
(DCM-STD_STRUCT Std_struct,
T_BaseW reLoadMbdel *rtn
)

This call requests the index number of the default wire load model for the library from the DPCM. If there
are no wire load models, or if the library does not wish to specify a default, then a value of - 1 shall be
returned in model index. Otherwise, an index number between 0 and n-1 (where nis the number of wireload

models) is returned.

This number can be used to index into the array returned by dpcntGet W r eLoadModel Array (see

8.17.5.9) to retrieve the default wire load model name.
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Function name

Arguments Result

Standard Structure
fields

appGetCurrentWirel oadM odel Pin pointer

use

Array index of the cur- calcMode
rent wire load models to

EXTERNAL( appCet Curre

nt Wr eLoadModel ) :

DCL syntax passed(pi n: pinPointer)

result(integer: node

I I ndex) ;

typedef struct {

| NTEGER nodel | ndex;
} T_Current WreLoadModel ;

C gyfntax i nt appGet Current WreLoadModel

(DCM_STD_STRUCT

PIN
)

*std_struct,

T_Current WreLoadWodel *rtn,

pi nPoi nt er

This pall requests from the application the current wire lo
The ipdex number (into the array returned by. dpcntCet
modd shall be returned. If no wire loaddhodels i

returped in model index.

8.17/5.12 dpcmGetBaseTemperature

dions.
irg¢ load
Hl| be

Function name & /\)\rg\ur;\éfgj\) Result
N\

Standard Sfructure
fieldp

dpcmGelBaseTemper;t{re k \/\

Default temperature

cacMode

Cs

DCL fyntax é'(\dpcﬁfit\%\;ﬁzg}u\ﬁ;ne)

t BaseTenperature

\ aseTenperature *rtn

*std_struct,

This all requests the base temperature for

the modeled Iihrary from the DPCM

This value may change

depending on opRange.
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8.17.5.13 dpcmGetBaseOpRange

Function name Arguments

Result

Standard Structure
fields

dpcmGetBaseOpRange

Theindex (from array)
of the base operating
range

EXPOSE( dpcnGet BaseOpRange) :
DCL syntax resul t (i nt eger: opRangel ndex) ;
Typedef_struct {
| NTEGER opRangel ndex;
} T_BaseOpRange;
C syntax i nt dpcntGet BaseOpRange
(DCM_STD_STRUCT *std_struct,
T_BaseOpRange *rtn
)
This gall requests the index number of the default operating ra M. If
therelare not distinct operating range names defined for thi iindex.
Othefwise, an index number between 0 and n-1 (where This
number can be used to index into the array returned ofault

oper3

ting range name.

8.17/5.14 dpcmGetOpRangeArray
Function name Q/\X@Q Result Standa;i(ll?ructure
N
dpcmGe{OpRangeArray Array of operating
ranges
pc ray):
DCL pyntax reﬁ(\%\%eNray);
*opRangeArray;
Y,
Csy t OpRangeArr ay
SP)D_STRUCT *std_struct
ngeArray *rtn

This eaH+egueststhe-eperatingranrge-narmeseodeledHhthe BRPEM-from-the- BPEM—Operatingranges refer

to different characterization points of the library. For example, a library may be modeled at different PVT
valuesfor M LI TARY, COVWWERCI AL, or | NDUSTRI AL applications.

There are no predefined operating range names. If the library does not have distinct operating ranges
defined, the DPCM can elect to return a zero length array. For libraries with multiple operating ranges, the
returned array shall contain the identifying range names. Changing the operating range shall not require re-
elaboration of the timing and power models.
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8.17.5.15 appGetCurrentTemperature
Function name Arguments Result Standar.d Structure
fields
appGetCurrentTemperature Current temperature block
calcMode

EXTERNAL ( appGet Cur r ent Tenper at ure) :

DCL syntax [ esul t (doubl e: tenperature);
typedef struct {
DOOBCE Tenperat ur €,
} T_Current Tenperature;
C syntax

)

int appCet Current Tenperature
(DCM_STD_STRUCT
T

Current Tenperature *rtn

*std_struct,

A8

This ¢all requests the temperature so the DPCM can use the temperat or
if pravided, shall override the default or base temperature.

8.17/5.16 appGetCurrentOpRange /(\

cul

ons. Thisyaue,

Function name

X sl

Standard S{ructure
fields

appGetQurrentOpRange

=

\?ay index of current
perating range

EXTERNAL Curre Range)
DCL pyntax resu|ﬁ\(\:&er 0 M

Cs

This
dpcr

defingd fof thisTi

ary/then avalue of - 1 shall be returned as the index.

d by
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8.17.5.17 dpcmGetTimingStateArray

Function name Arguments

Result

Standard Structure

fields
dpcmGetTimingStateArray Array of vaid statesand | CellName
cells pathData

(timing-arc-specific)
cellData (timing)
block

DCL syntax EXPCSE( dpcnGet Ti mi ngSt at eArray) :

resurt(string[*]. states),

typedef struct {
DCM_STRI NG_ARRAY *st at es;
} T_timngStateArray;
C syntax int dpcnGet Ti m ngSt at eArray
(DCM_STD_STRUCT *std_struct,
T timngStateArray *rtn
)

If both a condition expression string and a

Df the

ent to

y ele-
be the

N lan-

shall

ment|and the application
condiftion expression string t
The s
a)
b)
The s
guage
— conditionExpression evaluation is independent of whether the cell isin a steady state
oristransitioning into this state.
— If one conditionExpression is present, it shall not be a state label.
Example

The following is an example of areturned array:

States[0] = "\"chartreuse\", IB"
St at es[ 1] "A& B, \"green\""
St at es[ 3] ok
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8.17.5.18 appGetCurrentTimingState

Function name Arguments Result Standa]rci(llgtsructure

appGetCurrentTimingState Index of current state block

pathData
(timing-arc-specific)
cellData (timing)

DCL syntax EXTERNA!_( appGeF Current Ti m ngSt ate):
result(integer: statelndex);
typedef struct {
| NTEGER st at el ndex;
} T_currentState;
C syntax int appGetCurrentTim ngState
(DCM_STD_STRUCT *std_struct,
T currentState *rtn
);
Retutns an index into the timing state array (returned viadpg ray)

8.17J)6 Functions importing instance
This gubsection describes importing instanc

8.17J6.1 dpcmGetCellList

Standard S{ructure
Result fieldb

D

Function name

depmGe{CellList Array of cell names

Array of cellname quali-

fiers
(\ NN Array of model domains
ﬁ%ﬁ( dpbﬁ I | ist):
DCL fyntax <§ésu t(syring[*]T cell NameArray, cell Quall Array, nodel _domai nArfay);
st dem T_dcnCel | Li st

TR NG_ARRAY *cel | NanmeArr ay;

S RI NG_ARRAY *cel | Qual Array;

TRI NG_ARRAY *nopdel _donai nArray; }
cnCel | Li st;

%\

C S{ntax

i nt dpcntet Cel | Li st
(DM STD_STRUCT *Stud_struct,
T_denCel I List  *rtn
)

This function returns to the application three parallel arrays containing the cell names, cell name qualifiers,
and model domains loaded with this DPCM. The cell name, cell name qualifier, and model domain fields at
the same array index identify a cell modeled in this DPCM.

Each cell nameis a string containing the name of a cell modeled in this DPCM.
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Each cell name qualifier is string whose value is either a cell qualifier string or an asterisk (*). An asterisk
returned for the cell name qualifier means that this cell has no cell name qualifier.

Each model domain is a string whose value is either t i mi ng or power or an asterisk (*). The model
domainvalueof ti m ng indicatesthis particular cell supportstiming calculations. The model domain value
of power indicates this particular cell supports power calculations. An asterisk returned for the model
domain indicates there are not separate timing and power calculation models.

The application shall call dpcnGet Cel | Li st to retrieve the list of cellsin the DPCM. It is a regquirement
that any cell name returned by this function shall be found if passed to nodel Sear ch.

(which shall not be called directly by the application). This may be required by the DPCM hames

NOTH — This function gives the DPCM the opportunity to modify the cell list returned by the fufiction | I|Li st
e L
whichimodel multiple cells and the DPCM wants to return afully enumerated cell list.

8.17)6.2 appGetCellName

A
Function name Arguments Q‘% Stan a;ic(iel?;ructure

P

appGetGelIName Pin pointer (

EXTERNAL ( appGet Cel | ): Q
DCL pyntax passed(pin: cell Pi
result(string: cell Nange, | NQual\, nodel Donsi n) ;

typedef struct {
STRI NG cel | Nane,

C gyntax

Returns the cell wh hﬁ@in belongs.
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8.17.6.3 appGetHierPinName
Function name Arguments Result Standa]rci(llgtsructure

appGetHierPinName Pin pointer

Hierarchical pin name

EXTERNAL ( appCet Hi er Pi nNane) :
passed(pi n: pinPointer)
resul t (string: hi er Pi nNane) ;

DCL syntax

typedef struct {

STRING hi er PriNane;
} T_Hi er Pi nNane;
C gfntax int appCet H er Pi nNane
(DCM_STD_STRUCT *std_struct,
T_Hi er PinName *rtn,
PIN pi nPoi nt er
)

Retunns the full hierarchical pin name for the passed pin.

8.1716.4 appGetHierBlockName

TR

Function name

PN

5L

Standard S{ructure
fields

appGetHierBlockName

Pin p&ter m

terarchical cell
jristance name

EXTERNAD app H er BhoskName) :
DCL pyntax pass pi ns ' ter
resul|t (s¢ - hi Q%\Qck
[rockNa
C gfntax | ockKNare

*std_struct,
kName *rtn,
pi nPoi nt er

N
Retutns wical name of the instance to which the passed pin is connected.
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8.17.6.5 appGetHierNetName

Function name Arguments Result Standard Structure
fields
appGetHierNetName Pin pointer Hierarchical intercon-
nect name

EXTERNAL ( appGet Hi er Net Nane) :
DCL syntax passed(pi n: pinPointer)
resul t (string: hi er Net Nane) ;

Typedef—struct {
STRI NG hi er Net Nane;
} T_Hi er Net Nane;

C gfntax i nt appCet Hi er Net Nare
(DCM_STD_STRUCT *std_struct,
T _HierNet Name *rtn,
PI'N pi nPoi nt er

)

Returns the full hierarchical name of the electrical net to whi
8.17]7 Process information functions

This gubsection lists the process i nformatiomfunctiqns.

8.17]7.1 dpcmGetThresholds

Function name x ( \A\ ents Result Standa;_d Slfucture
ieldp
AN (@GN

dpcmGetfThreshol ds pin paint Voltage cacMode
transition CellName

delay points block
pathData
(timing-pin-specific)
cellData (timing)

(dp rTGe Thr eshol ds):

DCL in nP0| nter)
wa& ul t ubI e: vol, voh, lowerTransitionThreshold,
erT ansiti onThreshoI d, riseSwitchLevel, fall SwitchLevel);

type ef struct
BLE vol , voh, |owerTransitionThreshold,

upper Tr ansi t| onThreshol d, riseSw tchLevel, fallSw tchLevel;}
T thresholas;

C syntax i nt dpcnCet Thr eshol ds

(DCM_STD_STRUCT *std_struct,

T threshol ds *rtn,

PIN pi nPoi nt er

)

This function requests voltage, transition and delay points. This capability can be used to communicate
threshold information between voltage islands and between different technologies.

If azero valueis passed for pi nPoi nt er, technology wide defaults are returned.
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upper Transi ti onThreshol d and | ower Transi ti onThr eshol d are defined as the points of

transition characterization. ri seSwi t chLevel ,fal | Swi t chLevel

is defined as the points of delay

characterization. voh, vol is defined as the maximum/minimum voltage swing at which a particular pin

was model ed.

8.17.7.2 appGetThresholds

Function name Arguments Result Standarq Structure
fields
appGetThresholds pin pointer voltage low
voltage high
low transition threshol
high transition thr
rise switch level
fall switch level
EXTERNAL ( appGet Thr eshol ds) : \ \)
passed(pi n: pinPointer)
DCL pyntax result (double: vol, voh, |owerTransitdon h
upper Transi ti onThreshol d, ri sew I, | iN_chlevel );
typedef struct
{DOUBLE vol, voh, |owerTran
upper Transi ti onThxeshol d al | Swi tchLevel ;
} T_threshol ds;
C gyfntax i nt appCGet Threshol
(DCM_STD_STRUCT *st
T_threshol ds *r
PI'N
)
This function allows the Netri eve volfage, transition, and delay points. The application sha|l call

dpcret Thr eshol g

NOTH —Ifthe i
tion tg switch to thatfeghic

to thefrequesting DPCIM

7.1).

8.17

This

t Thr eshol ds (and switch it back when it returns the gnswer
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8.17.8.1 appGetExternal Status

Function name Arguments Result Standa]rci(llgtsructure
appGetExternal Status String containingthename | Integer encoding status
of the EXTERNAL

EXTERNAL ( appGet Ext er nal St at us):
DCL syntax passed(string: external Nanme)
resul t (i nteger: external Status);

Typedef—struct {
| NTEGER ext er nal St at us;
} T_extenal Stat us;

C gfntax i nt appCet Ext er nal St at us

(DCM_STD_STRUCT *std_struct,
T extenal Status *rtn,

STRI NG ext er nal Nane

)

appCet Ext er nal St at us is an application-supplied funttio
an application implemented a particular EXTERNAL. The

1—if the EXTERNAL is implement
code of severity ERROR (a“stub”)-
2 —if the EXTERNAL is truly impl

8.17/8.2 appGetVersiondnfo

Ktent,

furn

e

Result

Standard S{ructure
fields

appGetVersioninfo x \/§>

version of P1481 with
which applicationis
compliant

o

E appset Ver si onl nf 0) :
DCL wmg{% QE:tS\\:; P1481_version);

r It
t def struct {
P1481 versi on;
T\Versi onl nf o;

C gyntax

appGet Ver si onl nf o
(DCM STD_STRUCT *std_struct,

T Versionlnfo *rtn

)

Returns the version of P1481 with which the application is compliant. The string for an application compli-

ant with this version of P1481 shall be “|EEE 1481-1998."
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8.17.8.3 appGetResource

Function name Arguments Result Standa;.d Structure
ields
appGetResource String containing thename | String containing the
of the resource desired. value of the named
String containing the resource.
resource’'s description.

EXTERNAL ( appCet Resour ce) :
DCL syntax passed(string: resourceName, resourceDescription)
result(string: resourcevalue),

typedef struct { N
STRI NG r esour ceVal ue;

} T_Resource;

int appCet Resource
C syntax (DCM_STD_STRUCT *std_struct,
T_Resource *rtn,

STRI NG resour ceNane,
STRI NG resour ceDescri ption
): O

Retunns a string value for the passed resouggexame. p I d ription may be used within an
appli¢ation message to prompt the user forthe value

8.17/8.4 dpcmGetRuleUnitToSecond

N
Function name Q/\\\@@ )\> Result Standa;icil?‘ructure
i N

dpcmGe{RuleUni tToSecond% Scale factor power

DeL \Eé}(ﬁ dpcnet RULEUNR ToSéconds) :
yntax : . .
S/d’f\ egerynscal eFact or Power) ;
D\

| eUni t ToSeconds
D STRUCT *std_struct,
Uni t ToSecond *rtn

Q\

Retunns.the basic time units the library assumes, expressed as an integer power of 10. The |value
10scaerationiower “\wwhen multiplied by atime value, changes the time value's units to seconds.

Example
The following example shows how a DPCM indicates the time unit in nanoseconds:

EXPCSE cal c(dpcnfGet Rul eUni t ToSeconds): result(integer: -9);
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8.17.8.5 dpcmGetRuleUnitToOhms

Function name

Standard Structure
Arguments Result fields

dpcmGetRuleUnitToOhms

Scale factor power

DCL syntax

EXPOSE( dpcnet Rul eUni t ToChns) :
result(integer: scal eFactorPower);

typedef struct {
| NTEGER scal eFact or Power ;

C syntax

¢ I_Rureuntt rounmns,

i nt dpcnGet Rul eUni t ToOhns

(DCM_STD_STRUCT  *std_struct,
T_Rul eUni t ToChns *rtn
) N

Retunns the basic resistance units the library assumes, expressed integér.power Qf 10. The [value

qoscajeFactorPower \yhen multiplied by a resistance value, changes the

Exanpple

The fpllowing example shows how a DPC

8.17J8.6 dpcmGetRuleUnitToFarads

EXPCSE cal c(dpcntGet Rul eUni t

-
Function namef\x w Result Staﬂda:(itll?;ructure

dpcmGefRuleU nitTQFfahx{s S > ) Scale factor power

C gyfitax

4

=% nGe uIWoFar ads) :
DCL pyntax yﬂ\ It (\nt eger INefact or Power) ;
pedefStruc

NS

t Rul eUni t ToFar ads
D_STRUCT *std_struct,
Rul eUni t ToFarads *rtn

Returns the basic capacitance units the library assumes, expressed as an integer power of 10. The value
qoScaeractorPower \yhen multiplied by a capacitance value, changes the capacitance value's units to Farads.

Example

The following example shows how a DPCM indicates the capacitance unit in picoFarads:

EXPCSE cal c(dpcntet Rul eUni t ToFarads): result(integer: -12);
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8.17.8.7 dpcmGetRuleUnitToHenries

Function name Arguments Result Standard Structure
fields
dpcmGetRuleUnitToHenries Scale factor power
DCL syntax EXPOSE( dpcnGet Rul eUni t ToHenri es) :

result(integer: scal eFactorPower);

typedef struct {
| NTEGER scal eFact or Power ;

T T _RUreUNT T TOHENT T €5;
C syntax i nt dpcnGet Rul eUni t ToHenr i es
(DCM_STD_STRUCT *std_struct,
T _Rul eUni t ToHenries *rtn
) /\
Retunns the basic inductance units the library assumes, expr i ower \of 10. The [value

qQscajeFactorPower \yhen multiplied by an inductance value, changes

Exanple

The fpllowing example demonstrates how indigates the i K in microHenries:

EXPCSE cal c(dpcntGet Rul eUni t

8.17J8.8 dpcmGetRuleUnitToWatts

i

B

S~
Function namef\x w Result Staﬂda:(itll?ructure

D

dpcmGetRuIeUnitTpW&fi S > ) Scale factor power

B nGe UIWOV\M ts):
DCL pyntax yﬂ\ It (\nt eger INefact or Power) ;
pedefStruc

NS

c %@ i t Rul eUni t Towatts
\ D STRUCT  *std_struct,

Rul eUni t ToWatts *rtn

Returns the basic power units the library assumes, expressed as an integer power of 10. The value

joscaeractorPower \yhen multiplied by a power value, changes the power value's units to Watts.
Example
The following example demonstrates how a DPCM indicates the power unit in microwatts:

EXPCSE cal c(dpcnfeet Rul eUni t Towatts): result(integer: -6);
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8.17.8.9 dpcmGetRuleUnitToJoules

result(integer: scal eFactorPower);

Function name Arguments Result Standard Structure
fields
dpcmGetRuleUnitToJoules Scale factor power
DCL syntax EXPOSE( dpcnGet Rul eUni t ToJoul es) :

typedef struct {
| NTEGER scal eFact or Power ;

C syntax

¢ I_RureunrtroJour es,

i nt dpcnGet Rul eUni t ToJoul es
(DCM_STD_STRUCT *std_struct,
T_Rul eUni t ToJoul es *rtn

)

Retunns the basic energy units the library assumes, expressed

ocaferactorPower \when multiplied by an energy value, changes the

Exanpple

The fpllowing example demonstrates how

8.17J8.10 dpcmlisSlewTime

EXPCSE cal c(dpcntGet Rul eUni t

picoJoules:

value

-12);

%

Result

Standard S{ructure
fieldg

dpcmisyewTime /\ S >

indicator

DCL fyntax

m
/8\ Itmm

Cs

/?

D _STRUCT *std_struct,
| sSl ewTi ne *rtn

Returns the units for calculated slews as absolute time or rate of change. If sl ewTi e isnon-zero, the slew
values arein time units. If the sl ewTi ne is zero, the slew values are rate of change (time/volts) units.
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8.17.8.11 dpcmDebug
Function name Arguments Result Standa]rci(llgtsructure
dpcmDebug Debug level Previous level
EXPOSE( dpcnDebug) :

DCL syntax passed(i nt eger:
resul t (i nteger:

dpcnDebuglLevel )
prevLevel);

typedef struct {

} T_Debug;
C syntax i nt dpcnDebug
T_Debug

| NTEGER
)

I NTEGER previevel,

(DCM_STD_STRUCT *std_struct,

*rtn
dpcnDebugLevel

(TEC{—(_FAM LY). A zero value for debug level disables th
debug trace to avarying degree of detail, where a higher
valugis the debug level current at the time thi i

NOTH — This function allows the library
to trodibleshoot a problem. The number of

isthe pssociation of adebug level value to the di

8.178.12 dpcmGetVers niqfo

develo]
debug

Bmily
nable
eturn

order
ber, as

Function namsk\\/\

Result

Standard Sfructure
fieldp

dpcmGefVersioninfo x

Library identifier
version of P1481 with
which library is compli-
ant

dpenetVer si onl nf o) :
DCL wnta& \Eﬁﬂfm l'ibldentification,

P1481_version);

truct

e

C gyntax

nt Ver;

T i bldentification,

dpanet Ver si onl nfo
(DCM_STD_STRUCT *std_struct,

P1481 version;}

T_imrver

)

ron

Returns strings which identify the technology library and the version of P1481 with which the library is
compliant. The library identification is an arbitrary string. The P1481_ver si on result variable shall be

set to “|EEE 1481-1998."
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8.17.8.13 dpcmHoldControl

Function name Arguments Result Standa;idelgtsructure
dpcmHoldControl Pointer to applica- | CellName
tion’s node struc- fromPoint
ture toPoint
sourceEdge
sinkEdge
EXPCSE{ dpciHol dContr ol ).
DCL fyntax result(integer: doHol dControl Snip); A
L
typedef struct {
| NTEGER doHol dCont r ol Sni p;
} T_Hol dControl ;
C syntax i nt dpcntol dCont r ol
(DCM_STD_STRUCT *std_struct,
T_Hol dControl *rtn
)
This function allows the application to query whether isthe

pin from which the signal islaunched. The
back Joop.

dpcrHol dCont r ol indicates asignal shal have be
trol not to have been violated. Zero (0) signified
hold gnip.

For a|detailed expositi

9,

feed-

con-
rform
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8.17.8.14 dpcmFillPinCache
Function name Arguments Result Standar.d Structure
fields
dpcmFillPinCache Pin pointer Memory handle out CellName

Resistance |oad block

Capacitance load cellData

Slew In (timing or power)
Slew Out pathData

Memory handlein (timing or power

-pi-specific)

EXPOSE dpcnfi | | Pi nCache):
passed(pi n: pinPointer
&
doubl e: resistancelLoad
DCL pyntax &
doubl e[ *]:
&
voi d: menor yHandl el n)
result(voi d: menoryHandl eQut);

capload,

sl ew n,

sl ewQut

typedef struct {
VA D nenor yHandl eCut ;
} T_FillPinCache;

int dpcnFill Pi nCache
(DCM_STD_STRUCT

C sfntax T_Fi |l Pi nCache

This
respo

This
the S
app

The ¢
tion $

application shall supply avaI ue of zero.

Wply the load and slew of the specified pin to the DPEM in
iSi ation through the appRegi st er Cel | | nf o function.

The memory handle parameter passed into this function shall be the memory handle most recently passed
from the DPCM to the application for this timing or power calculation request. (see section 7.3 for more

information loading the pin cache)
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8.17.8.15 dpcmFreePinCache

Function name Arguments

Result

Standard Structure

fields
dpcmFreePinCache Memory handle Return code CellName
block
cellData (timing or
power)
EXPOSE( dpcnfr eePi nCache) :
DCL syntax passed(voi d: menoryHandl el n)
resurt(rnteger: rcy, (
typedef struct { N
I NTEGER rc;
} T_FreePinCache;
C gyntax i nt dpcnFreePi nCache
(DCM_STD_STRUCT *std_struct,
T_FreePi nCache *rtn,
VO D menor yHandl el n
);
This function is called to free the load and slew cache &Q)ﬂg
8.17/8.16 appRegisterCellinfo
Function name Arg Result Standa;i(llit‘ructure
Memory Handle block
cellName

appRegisterCellinfo Integer in catlng
er C celg
e loag or |s

DCL fyntax

C gfntax TD_STRUCT *std_struct,
nermryHandI e *rtn,
NTEGER Fi | | CapLoad,
| NTEGER Fi | | ResLoad,

Z/

I NTEGER FilTSlew

This function may be called by the DPCM when the DPCM s called to calculate power or timing. This call
enables the application to supply load and slew information to the DPCM. The application supplies this
information by calling the dpcnti | | Pi nCache function for all pins of the cell specified in the standard
structure who's types (inputs, bidis and outputs) match the types registered on the call to this function.

On delay, slew, check, or power calculations the DPCM may call back with appRegi st er Cel | | nf 0.
The application has a choice to create a new cache if one was never created before, or pass in the memory
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handle of a previously filled in cache (for the same cell type or instance). If the application has a memory
handle with load and slew information for this instance with the requested pinsfilled in (via previous calls to
dpcnFi | | Pi nCache) then the application need not refill this cache. It may pass this memory handle back
to the DPCM in menor yHandl eCut . If the application has not previously filled a cache it shall passin 0
(zero for menor yHandl el n) to the first call to a dpcnti | | Pi nCache. If on subsequent calls to
dpcnFi | | Pi nCache adifferent memory handle is returned, the new memory handle shall be passed to
either the next cal to dpcnfFill PinCache or returned to the DPCM when returning from
appRegi sterCel | I nf 0.

The DPCM shall pass values for the Fi | | CapLoad, Fi |l | ResLoad, and Fi | | S| ew parameters to
inform the application of which pins require the requested information (see 7.3).

The fpllowing values apply to each of the three flags:

- Indicates thisinformation is not needed for any pins.
- Indicates this information is needed for input and bidirectional
- Indicates thisinformation is needed for output and bidirectional
- Indicates thisinformation is needed for al pins.

8.17)9 Power related functions

This subsection shows the power related functions.

8.1719.1 dpcmGetCellPowerinfo Q

61523-1 © IEC:2001(E)

Function name @w Result Standa;i(llgl;ructure
dpcmGe{Cell PowerInfo \) Group pin list CellName

Group condition list cellData (power)
Sensitivity list

Initial state choices

Supported methods

I nfo):
pPI nLi st, groupConditionList, sensitivitylist,

DCL fyntax

I SYRI NG_ARRAY group_pin_list, *group_condition_list,
sensitivity_list, *initial_state_choices;
EGER aet _supported, group_supported, pin_supported;}

i sts;

C syntax
T IIL U'J\.allkxt CIC: : IDUVVCI T IIfU
(DCM_STD_STRUCT *std_struct,
T_lists *rtn
)

Returns the power calculation methods supported by the DPCM, for the cell specified in the Sandard
Structure.

The“support ed” flags relate to the following EXPOSE functions for cal culating power:

— aet _supported: dpcnet AETCel | Power Wt hSensitivity
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— group_support ed: dpcnGet Power Wt hSt at e
— pi n_supported: dpcnCet Pi nPower

For the return parameters aet _support ed, gr oup_support ed, and pi n_support ed, a value of
one (1) indicates this method for power computation is supported and a value of zero (0) indicates this
method is not supported for this cell.

This function also returns the following arrays of information in support of these power calculation methods:
— Thegroup_pi n_Iist andgroup condition list for dpcntzet Power Wt hSt at e.

— Thesensitivity |ist fordcpmAet Cel | Power Wt hSensitivity.
—| Theinitial _state_choi ces for al three power calculation methods.

A QO length array is returned for each of the resultant arrays
grodp_condition_list, sensitivity list, and initial_st
information is not needed or not available.

8.1719.2 dpcmGetCellPowerWithState Q

i st,
this

Function name Arguments Q\§“\> Standa:(ir(jel?sructure

dpcmGefPowerWithState CellName
block
cellData (povyer)

cacMode

EXPOSE( dpcnGet Power W
passed(i :

DCL pyntax
Mer gyPerRail, *staticPowerPerRail;
t al Ener gy;
total Stati cPower;
Csy

STRUCT *std_struct,
*rtn,

groupl ndex,
condi ti onl ndex

W

Returns static power per rail, dynamic energy per rail, total energy and total static power given a specific
group and condition index. The application uses the group pin lists and group condition lists returned by
dpcmGet Cel | Power | nf o to determine the group and condition index based on a pin change event.
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8.17.9.3 dpcmGetAETCellPowerWithSensitivity

Function name Arguments Result Standa;idd%téucture
dpcmGetAET Cell PowerWithSensitivity Sensitivity mask Energy/rail(static) CellName
Static power/rail(static) block
Total energy cellData
Total static power calcMode (power)
EXPOSE( dpcnGet AETCel | Power Wt hSensitivity):
passed(integer[*]: sensitivityMask )
et fyntax resul&t(doubl €[ *]: energyPerRail, statlcPower Per Rarl
doubl e: tot al Energy, total StaticPower
) N\
typedef struct
{ DCM_DOUBLE_ARRAY *ener gyPer Rai | ,
DOUBLE t ot al Ener gy;
DOUBLE tot al St ati cPower;
} T_ energy;
C syntax
i nt dpcntGet AETCel | Power Wt hSensi
(DCM_STD_STRUCT *std_stru
T_ener gy xrtn,
DCM_DOUBLE_ARRAY * Sensi
)
Retu1 tahenergy and total static power given a spegified
sensi the state of the pins for the cell {n the
Sandard Structure. The el i ond to the elements of the sensitivify list

Then

a)

nask definitigns a

When nSiti starray (returned by dpcmGet Cel | Power | nf 0) contfins a

sk“array encodes the f romand t o states in the two least-significant
own in the example below (Figure 8-7).

LSB

------ S
| | From | To |
------ T T T S

Figure 8-7 Integer LSB example
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b)

2) Forbothfromandt o, the encoding is shown in Table 8-15.

Table 8-15—Mask encoding

Value Pin State

XI|IN| P+ | O

0
1
2
3

When the element of the sensitivity list array (returned by dpc
multiple pins:

1) Each element of the mask array encodes the state of tf
the integer, using the encoding:

0 - None of the pins changed state
1 - At least one of the pins changed ste

2) ecedence over other changg

%ai ns

te of
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8.17.9.4 dpcmGetPinPower
Function name Arguments Result Standar.d Structure
fields
dpcmGetPinPower Pin pointer Energy/rail(static) CellName
Ask for registration Static power/rail(static) block
total Energy cellData (power)
total Stati cPower pathData
(power-pin-specific)
cacMode
EXPCSE{ dpc et PI nPower ) .
passed(pi n: pinPointer
&
integer: ask_for_registration
DCL pyntax
result(double[*]: energyPerRail, staticPo erRai
&
doubl e: total Energy, total Stati we
) \
typedef struct N
{ DCM_DQOUBLE_ARRAY *ener gyPer t at NePower PepRai | ;
DOUBLE t ot al Ener
DOUBLE
} T_enerqgy;
C syntax i nt dpcnGet Pi nPower
(DCM_STD_STRUCT *
T_ener gy
PIN p
I NT
)

Retunns static power p
state [change. I _
appligation (usingrappRewi

in thg Sandard Srut

cpin
o the
cified
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8.17.9.5 dpcmAETGetSettlingTime
Function name Arguments Result Standar.d Structure
fields
dpcmAET GetSettlingTime Array of pins CellName

Array of settling times block

cellData (power)
cacMode

EXPOSE( dpcmAETGet Set t | i ngTi ne) :

T tines

)i

int dpcmAETGet SettlingTi me
(DCM_STD_STRUCT *std_struct,

*rtn

DCL svatax result(string[*]: pinList
7 &
doubl e[ *]: settlingTinmes); A
L
typedef struct
{ DCM_STRI NG_ARRAY *pi nLi st ;
DCM _DOUBLE_ARRAY *settlingTi nes;}
C sfntax T tines;

Retutns two parallel arrays. The first array contains §

defin
each

This

Seet
pinli

of/ whicPNs a pin list whose synfax is
\ere alue is the settling time for

lculating power in 7.5 and 7.6. Each pinjn the
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8.17.9.6 dpcmAETGetSimultaneousSwitchTime

61523-1 © IEC:2001(E)

Function name Arguments Result

Standard Structure
fields

dpcmAET GetSimultaneousSwitchTime Array of pins

switch times

CellName

Array of simultaneous block

cellData (power)
cacMode

EXPOSE( dpcmAETGet Si nul t aneousSwi t chTi ne) :

DCL svntax result(string[*]: pinList

&
doubl e[ *]: Sinmul taneousSwi t chTi nes);

A

typedef struct
{ DCM_STRI NG_ARRAY *pi nLi st ;
DCM_DOUBLE_ARRAY *Si nul t aneousSwi t chTi
T_ tines;
int dpcmAETCGet Si nul t aneousSwi t chTi me
(DCM_STD_STRUCT *std_struct,
T tines *rtn

)

C gyntax

defined in 7.8. The second array containg’the

Returl?ds two paralld arrays. The first array contains
simultaneous switching time for each pin'i

This function shall only be called by the apgli

See the definition of simulta
Eachlpininthe pinlist arra

9,

fax is
s the

0 7.6.
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8.17.9.7 dpcmGroupGetSettlingTime

Function name Arguments

Result

Standard Structure
fields

dpcmGroupGetSettlingTime Array of pins
Array of settling times block

CellName

cellData (power)
cacMode

EXPOSE( dpcnGr oupGet Sett i ngTi ne):

DCL svatax result(string[*]: pinList

&
doubl e[ *]: settlingTinmes);

A

typedef struct
{ DCM_STRI NG_ARRAY *pi nLi st ;
DCM _DOUBLE_ARRAY *settlingTi mes;}
T tines;
int dpcnGroupGet SettlingTi me
(DCM_STD_STRUCT *std_struct,

C gyntax

Retutns two parallel arrays. The first array contains §
defin ¢
tling

T tines *rtn
) /N

of/ whicPNs a pin list whose synfax is
(fy ; where each value is the set-

This icati group refsted power computation.

Seet : ot Iculating power in 7.5 and 7.6. Each pinjn the

pinli i ifleckin the Sandard Structure.



https://iecnorm.com/api/?name=8475fb11c2aa4aef5f20bd0c31f32e77

10

15

20

25

30

35

50

- 222 -

8.17.9.8 dpcmGroupGetSimultaneousSwitchTime
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Function name Arguments Result

Standard Structure
fields

dpcmGroupGetSimultaneousSwitchTime Array of pins

switch times

CellName

Array of simultaneous block

cellData (power)
cacMode

EXPOSE( dpcnGr oupGet Si mul t aneousSwi t chTi me) :

DCL svatax result(string[*]: pinList

&
doubl e[ *]: Sinmul taneousSwi t chTi nes);

A

typedef struct
{ DCM_STRI NG_ARRAY *pi nLi st ;
DCM_DOUBLE_ARRAY *Si nul t aneousSwi t chTi
T tines;
i nt dpcnGroupGet Si mul t aneousSwi t chTi ne
(DCM_STD_STRUCT *std_struct,
T tines *rtn

)

C gyntax

defined in 7.8. The second array containg’the

Returl?ds two paralld arrays. The first array contains
simultaneous switching time for each pin'i

This function shall only be called by the apgli

See the definition of simulta

Eachlpininthe pinlist arra 2 i e ofnthe cell specified in the Standard Structurg

9,

fax is
s the

0 7.6.
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8.17.9.9 dpcmCalcPartialSwingEnergy

Standard Structure

Function name Arguments Result fields
dcpmCal cPartial SwingEnergy Pin pointer Energy per rail CellName
Pin group index Total energy block
Pin condition index cellData (power)
Width of occurrence cacMode

EXPOSE dpcntCal cParti al SM ngEner gy) :
passed(pi n: pinPointer
&

DCL pyntax i nteger: group_index, condition_index
&

doubl e: wi dth)
result (doubl e[*]: energyPerRail & double: totalNenexg

typedef struct {
DCM_DOUBLE_ARRAY *ener gyPer Rai | ;
DOUBLE t ot al Ener gy;

} T_Cal cParti al Swi ngEner gy;

int dpcntal cParti al Swi ngEnergy
C syntax (DCM_STD_STRUCT

T_Cal cParti al Swi ngEner gy
PI' N

| NTEGER
| NTEGER

group.

If th
grod

NOTH
ing ce

Br pin
hold.

r the

bceed-
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8.17.9.10 dpcmSetinitial State

Function name Arguments Result Standar.d Structure
fields
dcpmSetlinitial State Initial state index Static power/rail CellName
cache handle Total static power block
cacheHandle cellData (power)

DCL

EXPOSE(dpcnBet I nitial State):
passed(integer: initial Statelndex
&

Vol d. cacheHandl el n)
Syntax resul t (doubl e[ *]: staticPower PerRai l

C gyntax

&
doubl e: total St ati cPower
&
voi d: cacheHand| eCQut); /\

typedef struct
{ DCM_DOUBLE_ARRAY *st at i cPower Per Rai
doubl e total St ati cPowe+;
VO D cacheHandl eQ

T_ energy;

int dpcnBetlnitial State
(DCM_STD_STRUCT %St
T_ener gy

| NTECER

This

Srucfure. The i nitipa

function is used by
umber of the desired initial state fron

init t Cel | Power I nf o function for this cell.
Thei valit\index into thei ni ti al St at eChoi ces array.

The 9 power consumed by the specified initial stateis returned
appli or filling of load and slew caches if needed by using appRe
terd

For g states\the DPCM creates a state cache and returns a handle to this cache back
appli ache along with the use of the cacheHandl el n and cacheHandl eCu
descr ion shall associate the returned state cache handle with the instance speci
the S . During a power calculation request for an instance which has initial state
DPCM.shall call appGet St at eCache to retrieve this state cache handle.

hdard
h the

o the
i S-

o the

are
edin
5, the
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8.17.9.11 dpcmFreeStateCache

Function name Arguments Result Standard Structure
fields
dpcmFreeStateCache cache handle Return code CellName
block
cellData

DCL syntax

EXPOSE( dpcnfr eeSt at eCache) :
passed(voi d: cacheHandl el n)
result(integer: rc);

Cs

ntax

typedef struct {
| NTEGER rc;
} T_FreeStateCache;

i nt dpcnfreeSt at eCache
(DCM_STD_STRUCT  *std_struct,
T_FreeSt ateCache *rtn,
VA D cacheHandl el n

)

This

8.17

9.12 appGetStateCache

unction is called to free the state cache when rgi (see \>

Standard S{ructure

Function name Arguments Result fieldk
appGetFateCache \) cache Handle out block
cellName
C syntax

Durir
funct

this g

N
g Mation request on an instance with initial state choices, the DPCM shall call this
onto-retriev instance's state cache handle (see 7.2). It is the application's responsibility to request

ache be created and initialized (viadpcnBSet | ni ti al St at e), and to associate the return

State

cache handle with the instance specified in the standard structure.
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8.17.9.13 dpcmGetNetEnergy

Function name Arguments Result Standa]rci(llgtsr ucture

dpcmGetNetEnergy Net energy CellName

block

fromPoint

cellData (power)
pathData
(power-pin-specific)

-calcMode

EXPOSE( dpcnGet Net Ener gy) :
DCL pyntax resul t (doubl e: net Energy); A (\

typedef struct {
DOUBLE net Ener gy;
} T_Net Ener gy;
C syntax i nt dpcnGet Net Ener gy
(DCM_STD_STRUCT *std_struct,
T_Net Ener gy *rtn
) N

Retunns the energy consumed by atransiti

8.17{10 Array manipulation functions
Thesg functions allow the application to m

8.17J10.1 dcm copy D AY

Func‘u@ k\/? Wts Result Standa;i(il?r ucture

dcm_cogy_DCM AR Y DCM_ARRAY
DC ATTS

Y+ *dem copy_DCM ARRAY
Cs;ntax<\ Q&\\Q >\}(SongmalArray DCM_AATTS attributes);

copy_DCM _ARRAY allocates a new DCM_ARRAY and copies the contents of
ly allocated one. Theat t ri but es argument shall have the value OXFH.
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8.17.10.2 dcm_new_DCM_ARRAY

Function name Arguments Result

fields

Standard Structure

dcm_new_DCM_ARRAY number of dimensions, DCM_ARRAY

vector of elements per
dimension,
size of each el ement,

C gyfntax

DCM_ARRAY

*dcm_new_DCM_ARRAY

(rnt nunDi s,
i nt *el enent sPer,
i nt el enent Si ze,
DCM_ATYPE el ement Type,
DCM AATTS attributes,
DCM AINIT initialize,

DCM Arrayl nitUser Function initializer
)

The gpplication service dcm _new_DCM_ARRAY allocates a né
sions| the number of elements in each dimension and the si
the h¢w an array isinitialized. The maximum value for
the rgquired space, an error is generated. A

men-
pntrol

Thell
*/
*/
*/
*/
C gyntax /* FLOAT or NUMBER i n TABLEDEF DATA*/

, /* Function array.

*/

*_** i S S S S S I O

8
INE & % % kK *******************************************k****/

*/

This
typeq

The d

t trisbut e

esentS,a switch on which the allocator knows the initialization values for the DPCM

ument shall have the value OxFF.

The DCM_Al NI T represents an enumeration which controls the initialization of DCM_ARRAYS.

C syntax

typedef enum
DCM Array_lnitialization
{DCM_AINI T_doNot I nitialize,

DCM Al NI T_i ni t Al | Zer oes,
DCM_AI NI T_i ni t ByType,
DCM Al NI T_useFuncti on,
DCM Al NI T_NAX}

DCM Al NI T;
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— DCM AINIT_doNotInitialize indicates no initidlization is to be performed on the array
returned. With this option the data space is | eft in the same state as the operating system furnished it.

— DCM AINIT_initAll Zeroes initiaizes all the data bytes to the vaue of zero.

— DCM_AI NI T_i ni t ByType causes the data bytes to be initialized to bit pattern corresponding to
the DCM_ATYPE and its related pattern.

— DCM_AI NI T_useFunct i on causes the dcm new_DCM ARRAY to call the supplied initializer
routine. If this scalar value is present and the initializer parameter isO (zero), no initialization of the
array elements takes place.

If DCM_AI NI T_i ni t By Type ispassed in then the following type pre-initialization patterns occur.

| NTEGER sets each element to M NI NT
STRI NG setseach elementto NULL (0)
DOUBLE  sets each element to NaN
FLOAT sets each element to NaN

The DCM_Ar rayl ni t User Funct i on is a prototype definition for ppli nctfon to
initiglize the data elements of a DCM_ARRAY. When supplied, thi i cept a 1 ARRAY
pointgr that the application uses to initialize the data members.

C syntax t ypedef |nt(*DC|\/IArrayIn|tUserFu cti
8.17[10.3 dcm_sizeof_DCM ARRAYN < Q)))
Function name Result Standar.d Sl_ructure
fields
dem_sizéof_DCM_ARRAY /DC\QRQAY\) ‘\) Size of the DCM array
C syntax i nt ?\% _ RWRAY *array);

MY returns the number of bytes the DCM_ARRAY'§ data

The gpplication
e emFts consume. in the DCM_ARRAY pointer to be evaluated. If thereis an|error,
aval

NOTH-ZerojiSa

8.17 M_

Fw Argummts Result Standa:(idelgl;ructure

dcm_lock DCM—ARRAY DCV_ARRAY Reurmcode

C syntax int dcm | ock_DCM ARRAY(DCM ARRAY *array);

dcm | ock_DCM _ARRAY locks the array. The array shall persist until it is unlocked. The array may be
locked multiple times, by both the application and the DPCM. Neither the application nor DPCM shall
unlock the array more times than the application or DPCM respectively locked it.

If for any reason the system encounters an error a non-zero value is returned, otherwise a successful return
value of zero is returned.
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8.17.10.5 dcm_unlock_DCM_ARRAY
Function name Arguments Result Standa]rci(llgtsructure
dem_unlock_DCM_ARRAY DCM_ARRAY Return code
C syntax i nt dcm unl ock_DCM ARRAY( DCM_ARRAY *array);

dcm unl ock_DCM ARRAY unlocks the array. The array shal be deleted when it has been unlocked as

many times asit was locked. Neither the application nor the DPCMshall unlock the array more times than the
appli¢ation or the DPCMrespectively locked it.
If for|any reason the system encounters an error a non-zero value is returned, ise a'sué ulNeturn
valug of zero is returned.
8.17)10.6 dcm_getNumDimensions
Function name Arguments \S\X ~/Standa;ic;§l;ructure
dem_getNumDimensions DCM_ARRAY /}\I/ml?@f\of dimensions
C sintax int dcm get NunDi WK\}\@ ARQY *E{ ray) )\/

The @pplication service dcm_get NunDi

DCM|

ARRAY passed in by the application.

ns the number of dimensions defined for the

If forlany reason thereis an of dimensions avalue of - 1 isreturned, pther-
wise fhe number of di ionsy

8.17j10.7 dcu Ele

Functiog'n z> Arguments Result Standa;i(ll?;ructure
dem _get\lum em DCM_ARRAY Number of elementsin
each dimension
Cs; }H\ dc et NunEl enent sPer (DCM_ARRAY *array, int *answer);

The plicatim dcm_getNumElementsPer returns an array whose elements are the length ofl each
dimension of the array argument

The application shall supply aDCM_ARRAY and an integer array where the application service can place its
results. dcm_get NunmEl enent sPer places in each element of the answer array the number of elements
in the corresponding DCM_ARRAY, where the zeroth index of the DCM_ARRAY corresponds to the zeroth
element of the answer array. If the service detects an error it returns (int*) 0, otherwise it returns the answer.



https://iecnorm.com/api/?name=8475fb11c2aa4aef5f20bd0c31f32e77

10

15

20

25

30

35

50

- 230 - 61523-1 © IEC:2001(E)

8.17.10.8 dcm_getNumElements

Function name Arguments Result Standar.d Structure
fields
dem_getNumElements DCM_ARRAY Number of dimensions
C syntax i nt dcm_get NunEl enent s( DCM_ARRAY *array, int dinmension);

The application service dcm_getNumElements returns the number of elementsfor the dimension specified.If
an errar is encountered the value returned is - 1, The dimension parameter passed in fram-the application
shall pe between 0 and the number_of dimensions - 1.

8.17{10.9 dcm_getElementType <\<x

. Slructure
Function name Arguments /\ N f|eld;

dem_getfFlementType DCM_ARRAY \f\d\%& \ /

C syntax DCM ATYPE dcm get El ement Type( DCN(ARIZW; *N%\)
—

The @pplication service dcm get El e
ments stored.

a A and returns the type of ele-

If theapplication service detects an error thé element ty YPE_ERRCRIs returned.

8.17J10.10 dcm_arrayc p

\_/
FuncU% M wts Result Standa;icilglsructure

dem_arrgycmp TW&\DCMA RRAYs

-
C sintax Mm}a\ra crp( I?A_ARRAY *al, DCM ARRAY *a2):

The application icedem™ar r aycnp is passed two DCM_ARRAYs and compares them for equaljty. If
the ty ainbit\oy-bit) identical data the value of zero is returned, otherwise a non-zero vdlue is

returi

8.17)11 Initialrzationp functions

Initializal 's
manager or message handler Th%e functlons are called as part of the process of preparmg the system to
accept a DPCM or to clean up after one has been terminated. They are available to the application because
the dynamically loaded modules that make up a DPCM are not yet in memory and cannot perform these
operations.

An application shall call dcnSet NewSt or ageManager . To assert common storage management func-
tion between the DPCM and the application.
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8.17.11.1 dcmCellList

Function name Arguments Result fields

Standard Structure

demCellList Standard Sructure pointer | Array of cell names

Array of cellname quali-
fiers
Array of model domain

typedef struct
decm T_dcnCel | Li st { DCM_STRI NG_ARRAY *cel | NaneArray;

c slntax DCM STRING _ARRAY *cel TQual Arrayf.
) DCM_STRI NG_ARRAY *nodel _domai marr ay; }
4

T _decnCel | Li st;

int dcmCel | Li st (DCM_STD_STRUCT *std_struct, I LRStN*Trt

Retutns three parallel arrays with cell names, cell name qualifiers, and mgdel 1 the cur-
rent DPCM. The cell name, cell name qualifier, and model domain fi i identify a
cell modeled in this DPCM. If no cell name qualifier or model donfaiq fi ified fox a given MDDEL

inthg DCL source, the corresponding array element contains

This function shall only be called from a DPCM. An appljcat ~ cmCet Cel | Li Bt to

deterinine the MODEL s in the DPCM.

8.17]11.2 dcmSetNewStorageManage

Function name %g@ﬁ\\> Result Standa;io(lel?fucture
/\ )

demSetNewStorageM anager malloc ion point
r

oc¢ function pointer

C syntax

Sets s¥or mavfiory allocation, free, and reallocation functions for the DPCM. Theltype-
defs faatch IEC 9899:1990, Programming Languages — C) mal | oc(), f ree()|, and
realll o i ectively.

dc eManager may only be caled once and it shall be called before any DPGM is

Lor’‘any application call to dcm new DCM_ARRAY or dcm new DCM_STD _STRUCT. If tHe call

to this function is made after the call to dcnBi ndRul e it shall not perform the pointer instantiation and

shall returns a non-zero result. Zero as a return value indicates the pointer instantiation was successful.

Once dcnBSet NewSt or ageManager has been called to designate memory management functions

defined in the application, then callstodcnival | oc, denfr ee, or dcnReal | oc result inthe DPCM
ing back the designated application functions.

call-
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8.17.11.3 dcmMalloc

Function name Arguments Result fields

Standard Structure

demMalloc

Number of bytesto allo-
cate

C syntax

voi d *dcmMal | oc(size_t nunBytes);

Returns a pointer to a block of memory at least nunByt es long, using the storage maragement function

curreftly in effect.

8.17[11.4 dcmFree <\< x

Function name Arguments %_N W?;ructure

AN
demFres Pointer to memory block \ )
to be freed
C sfntax void dcnfFree(void *all ocatedBl okk&/
N\

Freed memory allocated by dcnival | oc
rently in effect. Theal | ocat edBl ock sh

8.17J11.5 dcmRealloc

)
, USiNg the stgrage management function cur-
eturn cmval | oc ordcnReal || oc.

dcmReadljoc

-

Function name[\/\ w Result Staﬂdal}:i(ll?;ructure
umber ofN\bytes'to reallo-
e

/vwa‘sn\R IN-0 |\d/ *al | ocat edBl ock, size_t nunBytes);

memory at least numBytes long, using the storage management functiop cur-
unttion also copies the data from the alocated block to the newly-reallqcated
ck shall first have been returned by dcmival | oc or dcnReal | oc.

Standard
Function name ATguments Resumt andard Siructure
fields
dcmBindRule Rule name
C syntax voi d *dcnBi ndRul e(const char *root Subrul eNane) ;

Loads and links the specified primary rule.

The passed argument is a pointer to a string containing the name of the primary (r oot ) library rule to be
loaded (see 8.15).
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dcnBi ndRul e returns a pointer to the ruleinitialization entry pointdcm r ul e_i ni t (see8.17.11.16) if
the primary (r oot ) library rule can be found and loaded. If the rule can not be found or there was an error in
loading, the pointer returned is zero. If this call is successful, the application shall not call it again until a
successful response from dcnnbi ndRul e occurs.

8.17.11.7 dcmAddRule

Function name Arguments Result Standar.d Structure
fields
dcmAddRule rule name return code
C syntax voi d* dcrmAddRul e(const char subrul eNane, int *retNde);

Adds
currel

tion §

This

cal tp decnnbi ndRul e.

The dcmAddRul e function returns a poi

loaded. If the subrule can not be found or aloadi

8.17{11.8 dcmUnbindRule

Function name <
AN

Result

Standard S{ructure
fieldp

dcmUnb|ndRule

e

L
C syntax \I@ d@nbi K%ul\w/o \/ﬁl t Function);

Unlogds the DPEM from memoryand rel

any memory the DPCM may have consumed.

pnter returned from denBi ndRul e. dcnUnbi ndRul e returns an inte-

hen the function completes without error; otherwise, anon-zero vdueis

Function name

Arguments

Result

Stardard-Structure

fields

demFindFunction

EXPOSE function name
Function table

C syntax

DCM Gener al Functi on dcnfi ndFuncti on(char *fcnNane,
DCM Functi onTabl e exposes);

L ocates the passed EXPOSE function within the loaded DPCM and returns a pointer to the function.
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The first passed argument is a pointer to the requested EXPOSE name (* f cnNane). The second passed
argument (exposes) is the initidization table set up by the DPCM initidization function
dcmrule_init (see8.17.11.16).

Theresult is a pointer to the EXPOSE function within the DPCM.

When the matching function cannot be found, an error message is issued and the returned pointer is zero.

8.17.11.10 dcmFindAppFunction

Function name Arguments Result A qudure
D

demFindA ppFunction EXTERNAL function
name

-
C sfntax i nt dcnFi ndAppFunction(char *fcnNane); < \\ >

ctign returns g non-

zero yalue if the application did define the function; otherwi

8.17{11.11 dcmQuietFindFunction

Function name \;’lg%%\ Kﬂé-llt Standa;ic;iructure

demQuigtFindFunction EX E fupctien n \>
/Eu@ti tabl

c DCM _Cenenal thpt i on retFi unction(char *fcnNane,
syntax . " )
MNcunc |0nTam e s);

This unctioni as dcndi ndEun N,>exoept no error isissued if the function is not foungl (see

8.17.11.9).
8.17J11.12 dcmmMakeRC

decmMak M essage number complete error code
Message severity
Error code address

/‘%’n@ \ Arguments Result Standa;iil?;ructure
eRC A

t—demivlekeRE
(int messageNunber ,
C syntax DCM Message_Severities severity,
i nt *error Code
)

Returns an error code constructed from the message number and severity arguments, that does not conflict
with internal DCL reserved codes (such as those returned from dcmHar dEr r or RC).

The function returns as an integer value the constructed error code by taking the absolute value of message-
Number and adding 10,000 (the upper limit of the message numbers reserved for DCL system itself). The
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constructed codeis also copied to the address specified by the third argument. If severity is zero or one, the
returned value will be al zeros, otherwise the severity byte is used as the most significant byte of the return
value and the constructed error code is use as the |east significant bytes.

If the message number contains any bitsin the high-order byte, an informative message is issued.

8.17.11.13 dcmHardErrorRC

Function name Arguments Result Standa;icélgt;ucture
demHardErrorRC Message severity (
C syntax i nt dcnHar dErr or RC( DCM_Message_Severities seve ‘
Retuv]ns areturn code constructed from the message severity argument. | Save(ity | | arm or
warning (see Table 8-2) the return code is 0. Otherwise the return code has he p erity with

amegsage number of OXOOEEEEEE.

8.17]11.14 dcmSetMessagelntercept

Function name %g(} < O?T\\J} Standa;icélilsructure
demSetM essagel ntercept Applicati \/
tionfo prlntlng m

C syntax

DCMMess e Interce T e
dcnﬁ I\/Ess ge_Intercept _Type nsgfn);

Sets ghe function pointe

be cdled at any time. TN i i 0 theyprevious message intercept function or NULL if|there
was rjo prior f %

Forc
sage
DPC
prior
or aspi

erated by the DPCM or library. This functiof may

on shall set the message handler beforeit loadsa DPCM .(Mes-
¢ the application chooses, however, if a change is done aftgr the
messages occurring after the change are directed to the new handler. Megsages
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8.17.11.15 dcmlssueMessage
Function name Arguments Result Standar.d Structure
fields
dcmlssueM essage Standard Structure pointer

Message number

Message severity

Message format string

[format arguments]

i nt dcm ssueMessage

(DCM STD_STRUCT *Std_struct,
i nt msgNum

C syntax DCM Message_Severities nsgSev,
char* msgFormat [, ...]
)

Print$ a message using the current message function in effect. This erity,
m e number, format, and format arguments a complete DCL an be
calledl by an application as well as by the DPCM (inside | NTERNA DCL
style|message. Use this function, instead of direct cals to gri nt f ( roper
order|ng of both DPCM and application messages in the same outpu

This function takes a minimum of 4 argu UCT pointer. This argyiment
is prgsented to keep this function consisten i tions.

The message number and severity arguments 3 : entions defined in integer

eturn

code|(see 8.11.1). The fourth argument is & format stribg W ollows the conventions of the C pr | nt f
functon. The remaining arguments, if any, fulfi ] 3 cationsidentified in the format stripg.

This function returns the saie integer value'a RZ'would if it were passed the same severity and

J1.12).

messgge number (see 8

This function tb fer any’messal

8.17{11.16 dcm/,\l@\\

Arguments Result

Standard S{ructure
fieldp

dom_rulfinit \\ \

C sgyntax

I Functi onTabl e *external s);

A _— . .
I nt ;dcm_rul e_init(DCMIransnittedl nfo *xm tStruct,

Entry point called by the applicaiion aiter the r oot subrule of a DPCM was successiully Toaded by
denBi ndRul e.dcm rul e_i nit causesther oot subruleto load and link all other subrules and sets up

the linkage for EXPOSE and EXTERNAL functions.

Thecal todcm rul e_i ni t takestwo parameters: a pointer to aDCMTT ansni t t edl nf o and apointer

toaDCM _Functi onTabl e.

The DCMTr ansmi t t edl nf o isastructure containing al the EXPOSE function pointer pairs along with a
pointer to DPCM functions nmodel Sear ch, del ay, sl ew, and check. Each EXPOSE function pointer
pair consists of a string containing the name of the EXPOSE as it is seen in the subrule and a pointer to that

function’s entry point.
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The second parameter is a pointer to a DCM_Funct i onTabl e structure containing the application’s
EXTERNAL function pointer pairs. It is the application's responsibility to create this structure.

When dcm rul e_i ni t is called, the DPCM loads the remaining subrules specified, cross-links all the
EXPORTs and | MPORTs, and uses the DCM _Funct i onTabl e to link the application EXTERNAL

functions to the corresponding EXTERNAL functions listed in the DPCM.
DCM Transmittedlnfo with its EXPOSESs and modeling functions.

It then fills in the

After ther oot subruleisloaded and its initialization routine has been called, the application then:

Uses the DCMIr ansni tt edl nf o to initialize its pointers to the DPCM _services required.

NOTH:

Thisf

8.17

11.17 DCM_new_DCM_STD_STRUCT

associated with each EXPOSE desired.
Initializes its modeling function pointer by the named field within the D
DPCM functionsnodel Sear ch, del ay, sl ew, and check.

dcni ndFuncti on and denfQui et Fi ndFunct i on are used to locate the funttion ,painters
dl

o for

Function name

€

Standard S{ructure
fields

DCM_ngw_DCM_STD_STRUCT

Csy

ntax DCM new_DOM STD STR&gr @QWRUCT(W d):

Cons

8.17

ructor function to

11.18 DC

loc

e DC

ndard Sructure.

Functlon

\/>\A)guments

Result

Standard S{ructure
fields

DCM_dg ete_lngmﬁg_éT\Rk

Cs

Dest

Lictor fion t

ree a Sandard Structure.

y,@,\\ ;@\Dﬁ%de te_DCM STD_STRUCT(DCM STD_STRUCT *std_struct):
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8.17.11.19 dcm_setTechnology

Function name Arguments Result Standard Structure
fields
dem_setTechnology Standard Structure pointer
Pointer to technology
name

C syntax

const char *tech_nane);

const char* dcm set Technol ogy(DCM STD_STRUCT *std_struct,

A DRCM can contain one or more technologies. If no technology was specified, th

DPCM ontal ns the

GENERIC technology. If asingle technology was specified, then the DPCM contaiqs that hnol -
ogy. IIf multiple technologies were specified, then the DPCM contains the GENE for
therqot subrule) as well as the other specified technologies.
At anly time, there is a current technology, set in the Standard Structurg; otion
of what technology is considered current. A newly-created Standard cord-
ing tq the following rules:

1) If the DPCM has no technology or hasasmleech olbgy, T

2) If the DPCM has multiple technologies, thé
An application can change the technol ogy “sel ecte 2 e by caling either this funpction
(dem| setTechnol ogy) or dem_takeM appingOfNugge Btruc-
ture tp select the specified technol ogy.
An application can switch detw ; alling
dcem_fsetTechnology or demNtakeMappi FIN Ug hral ntai ning multiple Standard Structures, each of
which has been modifi f tech pass

across the PI.

8.17[11.20 dc@%ﬂi&

2\

FM \/ Arguments Result

Standard S{ructure
fields

dem_get[T nc%gy \\\ \ Standard Structure pointer

C gynt \cWr* dcm get Technol ogy( DCM STD _STRUCT *std_struct);

ful.

Retuvlnsthe techno name of the Standard Structurein use. Returnsa 0 value if completion is unsuTcess-

NOTE — Do not free theresult string asit is constant.
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8.17.11.21 dcm_getAllTechs
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Function name Arguments Result Standar.d Structure
fields
dcm_getAll Techs Standard Structure pointer
C syntax char ** dcm get All Techs(DCM STD_STRUCT *std_struct);

Returns an array of all technologies named within the current DPCM. Returns a O value if completion is

unsuccessful

NOTH — Do not free the result within the calling application, usedcm Fr eeAl | Techs i

8.17J11.22 dcm_freeAllTechs

Function name

Arguments

dem_fregAllTechs

Standard Structure pointey,
Array pointer

It d S{ructure
Q\ \ fieldb

C syntax void dcm freeAl |l Tech (DCM%\EM/ t,

char **techArfay);

Freeq storage occupied by the string array r
argument is required to be a Sandard Stru
is pagsed a pointer to the pointer array to b fr

8.17J11.23 dcm isGene ic

re, this fuxctQn'ig

(BN

m to WAI | Techs. Although the first

res the structure's contents. This fuction

\um

Result

Standard S{ructure
fields

dem_isGeneric

Wruaure pointer

C sintax QW%W STD_STRUCT *std_struct);

Md Structure is currently pointing to the generic technology. A nor-zero

retur ndi the Standard Structure is pointing to the generic technology. A zero return valug indi-

Is not pointing to the generic technol ogy.
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8.17.11.24 dcm_mapNugget

C:2001(E)

Function name

Arguments Result Standard St

fields

ructure

dem_mapNugget

Standard Structure pointer
Technology name

C syntax

i nt dcm mapNugget
(DCM_STD_STRUCT *std_struct,
const char *t ech_nane,
DCM TechFam | yNugget *tech_nugget

)E

Mapg the passed technology name into the “nugget”, t ech_nugget .
switching with thedcm t akeMappi ngOf Nugget function.

NOTHS

1 — The application is respons ble for setting the current technology in thelRCL Staly
contains multiple technologies. Thisis not required if the DPCM contains ol

2—dcm set Technol ogy (see8.17.11.19) may also be used tq set the current

8.17[11.25 dcm takeMappmgOfNug%t\&

plogy

PCM

Function name

Arguma%\ Result Standa;idel?;ructure

dem_takpMappingOfNugget

Srlﬁ@)m nter
Techno nugg

C gyntax

ppl ng Nu
1 STD d struct,
_Tech am et\* ech _nugget

ument to u thetechnologyforwhlchtech nugget wascomputed

the function did not successfully complete. A zero return code ind

using

cates
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8.17.11.26 dcm_registerUserObject

Function name Arguments Result Standard Structure
fields
dem_registerUserObject Standard Structure pointer
Pointer to application
structure to be registered

int dcmregisterUser Obj ect
(DCM_STD_STRUCT *std_struct,

C syntax voi d *app_struct _to_register

E

Regigters an application-specific data structure with the passed Standard Sruct
is a gfructure which is application-private with the provision the first member of tha
pointgr to the destructor function which takes as its only argument the pairite

This [egistered structure can be deleted later by the application (see 8.17\1.27)3is functhen

pointgr to the application structure to be registered. A non-zero refdrn sqde, i Nt
succassfully complete. A zero return code indicates successful registration.

8.17{11.27 dcm_DeleteRegisteredUserObjects
N\

£

Standard S{ructure

field

]

dem_DeleteRegisteredUserObjects Standg(d’?ructuépg}»g

C sintax voi d chet (;Rgg\eré@xmww_STD_STRucT *std_struct

Deletes all the registeredyser okjectst
8.17{11.28 dc lebeOneyse

ere Me specified Sandard Structure.
bje

Functio@éi\ Arguments Result

Standard S{ructure

field

P

dcm_DeleteOngUsersl) Pointer to object to be
deleted

TD_STRUCT *std_struct,
id *user (bj ect

N dcmdDel et eOneUser Obj ect
C gyntax

Locates and deletes the user object contained within the specified Standard Sructure. See

dcm Del et eRegi st er edUser Obj ect s for adescription of registered user object.

8.17.12 Calculation functions

These predefined functions allow the application to request basic functions from the DPCM. These functions
are used by an application to call for the delay, slew, and timing checks of a cell, as well as cell modeling.
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8.17.12.1 delay
Function name Arguments Result Standar.d Structure
fields
delay Standard Sructure pointer | DCM_DELAY_REC CellName
pointer fromPoint
toPoint
cacMode
dew.early
dew.late
ﬂblock
cific)
ng)
typedef struct
{float early, late;}
DCM_DELAY_REC,
C gfntax i nt del ay

)

This ffunction is called by the application to C
through a pointer to DCM_D i
one for late delay.

Durir
each

Thel]

iming arc. [
the Slandard & ¢

alculatexth del

for a modeled arc. Values are returned
n| ng two floats, one for early delgy and

8 PATH_DATA pointer values and put the appropriate on into

eval-
| PATA

).
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8.17.12.2 slew

Standard St

Function name Arguments Result fields

ructure

Standard Structure pointer | DCM_SLEW_REC CellName
pointer fromPoint

cacMode
dew.early
dew.late

,blgck

&ﬁ

cific)
ng)
typedef struct
{float early, late;}
DCM_SLEW REC;
C gfntax int slew
(DCM_STD_STRUCT *std st ruct,
DCM SLEW REC %4l

)
Thisfunction is called by the application to(cal culate the s odeled arc. Values are returned thfough
apoifter to DCM_SLEW REC which is a stkuctu i Ioats one for early slew and one fgr late
dew.
Durinjg model elaboration (see'8. 3 _passes a PATH_DATA pointer to the application for
each fiming arc. i € DATA pointer values and put the appropriate ong into
the Slandard S : i 3 gCalculate aslew value.
The DPCM recognizes N . ef value of O (zero) as a special indicator the DPCM shallf eval-
uate (ideqntifieg/by the DEFAULT modifier). An error occurs if the PATH_DATA
point hT function was specified within a DCL subrule of the DPCM
This y by name, but is accessed viaa pointer supplied inthe DCMTr ansiri t -
t edl] as aresit of thefirst call to the subrule returned by denBi ndRul e (see 8.17.11)6).
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8.17.12.3 check
Function name Arguments Result Standa;.d Structure
ields
check Sandard Structure pointer | DCM_CHECK_REC CellIName
pointer fromPoint
toPoint
calcMode
dew.early
slew.late
typedef struct
{float bias;}
DCM_CHECK_REC,
C gfntax i nt check
(DCM_STD_STRUCT *std_struct,
DCM CHECK _REC *test_bias
) AN\ A
~
This function is called by the application to co \Ming effset between signals. The bias [value

retured represents the differencein arrival

referg

nce (or clock) pin.

ified signal (or data) pin and the spegified

This mod-

eled ining

the bifas

The s p| ay

and s

Bias ed for

al th example, a p05|t|ve bias value for ahol d t&st repr&sents the minimunp time
t rep-

at calbed explicitly by name, but is accessed viaa pointer supplied in the DCMTr ans
nf\0 structure as aresult of the first call to the subrule returned by dcnBi ndRul e (see8.17.11

. Betup

3
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Setup and hold test types (setup, hold)

SIGNAL (Data) >< : ><
' : Bias Value :
+hold test :
-setup test %
REFERENCE(Clock) > O\

Bias Value

+setup test
-hold test : <\

gx\v

ClochK

own in Figure 84

©

dq

$IGNAL

R

QEFERE

Refereﬁce Edge

Clock

Figure 8-9 Clock separation

B-10).
[ising
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Pulse Width test types
SIGNAL and REFERENCE \4\ > !
: Bias Value !
: (cpw, dpw)

Reference Edge A
A G

8.17
The 3
tions
time
imple

SUCCH

8.17

Figure 8-10 Different edges

13 Modeling functions

Ss and non-zero on error or failure.

13.1 modelSearch

Itiple
func-
each
Al be
0) on

Function name (\ Result Standard Structyrefields
model Segrch \ St block
CellName

inputPins
Q outputPins
inputPinCount
outputPinCount
nodes
nodeCount

Cs

Cdle
langu
cific
If ag

DCL

jgh can elaborate that model once and share the results among all instances of th

spe-
cell.

ell’S/model does depend on instance-specific data, the application shall elaborate that model fof each

instance. An application can safely use models using either of two approaches:

a)
b)

Choose to always elaborate (i.e., cal nbdel Sear ch) modelsfor every instance

Instrument all “callback” Pl functions (those application functions the DPCM can call) so the appli-
cation can determine — after nodel Sear ch returns control to the application — which functions
(if any) were called during the computations that are part of nodel Sear ch processing. Given that
information, the application can then decide whether the particular model elaboration can be shared

with other instances of the same cell.
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nmodel Sear ch causes callbacks to the application which describe the behavior for the specified cell. The
internal timing arcs are constructed and stored within the application through the DPCM callbacks of neces-
sary modeling functions for paths and their propagation properties (see 8.17.13). The application shall save
thisinformation since there is no other mechanism for conveying model structure to the application.

nodel Sear ch enables the DPCM to “instruct” the application to model the requirements of the technol-
ogy cell. The DPCM translates DCL mode operators into enumerations passed to the application through
callsto newDel ayMat ri xRow Each call to newDel ayMat r i x Rowtransfers the edge at the start of the
timing arc, the corresponding edge at the output, the mode of propagation at the start of the timing arc (for
that edge), and the mode of propagation at the end of the timing arc for its corresponding edge.

ate a] of the edges and modes propagated. After enumerating all edge propagations;the DRCM Beging enu-
meraling the timing arcs that have these edge propagations. There are three diffegef il s that
can be generated:

The DPCM may generate multiple callsto newDel ay Mat r i xRowand shall make engugh :a\ri%{l:mer—
in
tiMng

—| withininacell,
—| fromacel’soutput to al receiversit drives, or
—| from all sourcesto acell’sinput.

Timing arcs that are within a cell, or with a known start (and & e ifi lls to
newlfr opagat eSegnent . Timing arcs that have o i i i ifi Ils to
newlllet Sour cePr opagat eSegnment s/ ming ares Wi ' ed by
callsfo newNet Si nkPr opagat eSeg '

For newPr opagat eSegnent cals, the ggplication t and
end goints. For newNet Sour cePr opag i Ct the
cell’qoutput pin to all receiye i ot Si nkPr opagat eSegnent s calls, the
appligation is expected to ge fmi \ers’on the interconnect.

The general sequence LE ingTrodel Sear ch on aparticular cell. The DPCM then
calls the applicati ayMat r i xRow, followed by sequences of one pf the
propdgate seg 5 call
newlr opagat eSeg b 5. As
the application f G from the DPCM, it creates a complete timing graph for both the intgr-cell

and iptra-cell ti

Thel i e 3 bppli-
catiofr'through néwiest Df the
refergnce 3 e may
be moretha \ prop-
erti indi-
catin rough

newAtTestSegmentforeschsignaandreference poimt tobetested:

This function is not called explicitly by name, but is accessed via a pointer supplied inthe DCMTr ansmi t -
t edl nf o structure as aresult of thefirst call to the subrule returned by dcnBi ndRul e (see 8.17.11.6).

Unless the application can define internal timing points understood by the MODEL PROC, the Standard Struc-
ture fields NODES and NODE_COUNT shall be set to O (zero).
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8.17.13.2 Mode operators

Mode operators describe propagation and test properties. For calls to newDel ayMat ri xRow and
newTest Mat r i xRow, the mode operator is not passed to the application. Instead, the mode operators are
split into two enumerations each representing the starting and ending point of the timing arc shown in
Table 8-16. newTest Mat r i x Row decomposes the mode operator <- > into two calls, one for the late
mode operator (<- ) and one for the early mode operator (- >). newTest Mat r i xRow shall not support the
operators <- X- > and ->X<- .

Table 8-16—Mode propagation operators

(
M ode pper ator Timing arc starting point Timing arc end point Description
p g gp 9 p A (pﬂ\
<- DCM Lat eMode DCM_SaneMde Propagatg\onﬂ\ﬁe\m&qi@
-> DCM Ear | yMode DCM_SaneMode Préag}@lx é&ly\tl\vﬂeﬁx
<> DCM Bot hMbdes DCM _SareMode (/\Pﬁqg\a{aeg@an}\end e timeb,
<-X-> DCM Lat e DCM Early \Pn@eeé\wng |late-mode edge
->X<- DCM Early DCM Lat e ( m ﬁm&ag}&lat@arrivi ng early-mogle edge
The gpplication shall communicate the mosle of eperation f , Slew check calculations by ppitting
an enumeration representing the operations requeste S ructure. The mode enumergtions
are pfesented to the DPCM as the mode foy'the early ode \ation, the mode for the late mode eyal ua-
tion, pnd the mode for the check evaluation. Th tioh.val yes are the same for the application|com-
munigation to the DPCM b i i (see 8.17.13.5).
The mode operators for,
@ﬂe -17—Nodeco ion operators for delay and slew
ur c sinkM ode/ I
M od¢ oper ator /\Sé %zé%\/ LATE_MODE Description
<- L t e DCM Lat eMbde Compute late mode values; short circliting
the early mode calculations is permitted.
-> \EQr/levbde DCM Ear | yMode Compute early values; the late mode yalue
may be short circuited.
<-> 1 Ear | yMode DCM Lat eMbde Compute both early and |ate values.
<X-> DCM_Ear T yMbde DCM _Ear T yNbde Compute earlest arnving laie-mode edge
and the earliest arriving early-mode edge
->X<- DCM Lat eMbde DCM Lat eMbde Compurte latest arriving early-mode edge
and the latest arriving late-mode edge

The application shall only be required to communicate one value of mode for callsto check. The legal com-
binations of mode for test are in Table 8-18.
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Table 8-18—Mode operator enumerators for check

sourceM ode/ _—
M ode oper ator TEST MODE Description
<- DCM Lat eMbde Compute late mode bias value a.
-> DCM Ear | yMode Compute early mode bias value.

8.17.13.3 Arrival time merging

be altered during convergence.
The| at eMbde, conpl emrent Mode (<- X- >) instructs the
—| propagate both mode edges,

—| reduce the early mode edges by keeping the ear
—| reduce the late mode edges by keqy the ed

8.17

The
of en

propd

specification is identical to the starting edge and the edge type is
: Edge shaII be pa%d to the appl |cat|on for the ending edge.

pling
Fe for

pither
OTH,

, and

Table 8-19—Enumeration pairs

. Starting enumer ation/ Ending enumer ation/ .
Propagation Reference enumer ation Signal enumer ation Meaning
I - I DCM Ri si ngEdge DCM _SaneEdge Ri setoRi se

- L DCM Fal | i ngEdge DCM _SaneEdge Fal | toFal |
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Table 8-19—Enumeration pairs (continued)

61523-1 © IEC:2001(E)

Propagation

Starting enumer ation/
Reference enumeration

Ending enumeration/
Signal enumeration

M eaning

I - I DCM Bot hEdge DCM _SaneEdge Ri setoRi se and
S Fal | toFal |
B S DCM _Ri si ngEdge DCM Fal | i ngEdge Ri setoFal |
- I DCM Fal | i ngEdge DCM _Ri si ngEdge Fall toRi se
— [ DCM Bot hEdge DCM Conpl enent Edge Fal A 1oRi se and
T b Ri eto Fa I
_I —é _I DCM Bot hEdges DCM Bot hEdges ot h 0 th
[ o <
_I = x DCM Ri si ngEdge DCM Ter mi nate< \@;Qt}‘TQ bna e
N\

L |> X DCM Fal | i ngEdge DCM Ter mi @ e \ Fal I\rQTer m nal e
_I = X DCM_Ri si ngEdge DCM Tef mi nat e I\ MTerm’ naf e and
—1_ |- X DCM Fal | i ngEdge erpj\nat I'l toTerm nafe
_I b 1ltoZz DCM Ri si ngEdge m(lv\@e}f?/z > Ri setoOne_To ¥
"1 > 0toZz DCM Fal | i ng%ge \b(:l\@Zerc!\Toé\) l\/ Fal | toZero_To|Z
_I b 0toZz DCM Ri si ngEdge> \EQ\/I\Ze\r o‘%&/ Ri setoZero_To|Z
"L b 1toZz DCM Fal | i ngEt{(ge \Dc@r\@ \I‘%Z Fal | toOne_To_F
Ztolp> _T %Zt 092& \ \ DCM}QMgEdge Z to_OnetoRis¢

— .
Ztolp> ~1_ N aSM_Zt e \ Mral | i ngEdge Z_to_(OnetoFal
ZtoO > _TIT [ oZer\Q \Eﬁvl_Ri si ngEdge Z to_ZerotoRi $e
Zto0 > _I_< > DCM_ to?éko \/ DCM Fal | i ngEdge Z to_ZerotoFall
I b I Bot RE w DCM Ri si ngEdge Bot htoRi se
N RN
I b 'R si dge DCM Bot hEdges Ri se toBot h
N N/
-1 ‘%\S‘\;\Q \%M_M | i ngEdge DCM Bot hEdges Fal | toBoth
A
X > )I*\ \ DCM Ter mi nat e DCM _Ri si ngEdge Term natetoR $e
X =~ DCM Ter mi nat e DCM Fal | i ngEdge Ter mi nat e to Fal |
X = = DCM_Ter m nat e DCM_Bot hEJges Term nat e to Bot h
~

I = x DCM Bot hEdges DCM Ter i nat e Bot hto Ter i nat e
-

X = _I DCM Ter mi nat e DCM Bot hEdges Ter i nat e to Bot h
ST
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8.17.13.5 Edge propagation communication to the DPCM

Although the DPCM passes edge enumerations that represent more than one edge pair, the application shall
limit itself to single edge combinations. The application shall break up complex edges (such as BOTH) into
component parts. Table 8-20 on page 261 is a representative sampling of enumeration pairs which are

allowed.

Table 8-20—Edge propagation communication with DPCM

Source edge/

Sinkedge/

Edgepair

Reference edge

Signal edg¥\

Risihg Input Rising Output

DCM Ri si ngEdge

STETAN

Risipg Input Falling Output

DCM Ri si ngEdge

II\1

Fa

ng Input Falling Output

DCM Fal | i ngEdge

a0
o, >

Falling Input Rising Output

DCM Fal | i ngEdge

< JouRpthgeede

Falling Input Zer oToZ Output

DCM Fal | i ngEdge

\B%\}e r B{&\/

Fa

ng Input OneToZ Output

DCM Fal | i ngEdge

SR ez

Risihg Input Zer 0 ToZ Output

i ngE%é

DCl\ﬁer oToZ

Risipg Input OneToZ Output

oimmee (N

E#I\A_OweToZ

Faling Input Zt oZer o Output DCM_F/E'Q‘I ngEﬁqx DCM _Zt oZer o
Risihg Input Zt 0Zer o Output DCM_F& si We DCM Zt 0Zer o
Falling Input Zt oOne Outp( a\ki r:bEgbe N > DCM Zt oOne
Risipg Input Zt oOne OPE{;{H DCM Zt oOne

For efige propag@

comglementEdg

8.17J13.6 newThnin

eration
€ NOt_SUPROFL!

into'the DPCM, the application shall use the exact edge (san

e and

(redned \

Arguments

Result Standard Structy

refields

newTimi 1QN

Sandard Structure pointer
Pointer to node name

Pointer to applica-
tion’s node struc-

ture

pathData (timing)

C syntax
char

)

t—ewt g P
(DCM_STD_STRUCT
DCM Handl eStruct *appstruct,

*std_struct,

*nodenane

The DPCM calls newTi mi ngPi n to create an internal node for the cell being modeled for timing. A
pointer to the name of the internal node (nodenane) is passed to the application.

The application returns a pointer to itsinternal pin structure (appst r uct ) whosefirst field shall beachar
* that pointsto a string representing the pin name.
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Names for internal cell nodes are unique only within the life span of asingle call to anodel Sear ch (see

8.17.13.1).

8.17.13.7 newDelayMatrixRow

Function name

Arguments

Result

Standard Structurefields

newDelayMatrixRow

Sandard Structure pointer

Signal edge type for beginning edge
Propagation mode for beginning edge
S|gnal edge typefor ending edge

Pointer to applica-
tion structure for
the delay matrix

P~ H
Pr U'JG‘JG\I.IUI T IIIUUC IUI cnarmg Uuyc

C gyfntax

i nt newDel ayMat ri xRow
(DCM_STD_STRUCT

DCM_HANDLE

DCM _EdgeTypes

DCM Pr opagat i onTypes
DCM EdgeTypes

DCM _Pr opagat i onTypes

)

*std _struct,

*del ayMatri x,

edgel,
nodel,
edge?2,
node2

RN

The DPCM calls newDel ayMat ri xRow to describe ho

across the timing arc. A timing arc may propagate mul

each pdge.

Initig

The application creates its
newlbel ayMat ri xRowd

tion gbout the arc.

The fesulting ¢aflesti
neWIllet Si nk

newlfr opagat eSeQ

Exan

TY)

E(RI SE->RI SE & FALL<-FALL)....;

agate
ce for

row.

Drma-

o the

S Cre-

This example results in the following:

DCM Handl e dpcnDel ayHandl e = O;
newDel ayMat ri xRow( st d_struct,
&dpcnDel ayHandl e,
DCM_Ri si ngEdge,
DCM Ear | yMode,
DCM _SaneEdge,
DCM_SaneMbde ) ;
newDel ayMat ri xRow( std_struct,
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&dpcnDel ayHandl e,
DCM Fal |'i ngEdge,
DCM Lat eMode,
DCM _SaneEdge,

DCM _SaneMde ) ;

- 253 -

8.17.13.8 newNetSinkPropagateSegments

Function name

Arguments

Result

Standard Structu

refields

newNetSinkPropagateSegments

Sandard Structure pointer

pathPata

Node (sink) pin pointer
Import pin pointer
Delay matrix (created by
newDelayMatrixRow)

er oh&in&
=T

Cs

DCM_HANDLE
DCM_HANDLE
DCM_HANDLE
)

ntax

i nt newNet Si nkPr opagat eSegnent s
(DCM_STD_STRUCT *std_struct,

i mportPin,

si nkPi n,

N

The ]
net tg
node

tion
Thed

Cadlsg

a)
b)

NOTH
to altg

Both

An | NPUT fu
mep
The NODEAl atdise

del ayMatri x /\

these sources to the g

ion find al sources ¢n the

assed
be pin
paga-
cals.

Fe the

lowed
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- arc2,
ac3 ‘

_import pin=sink pin

‘arcz "/ N ]
¥ BO .’ ,
arcl \ JJacl

X .
NT o

ag

node (sink),

Enerated by: INPUT('BO)...
x1)...

8.17

Figure 8-11 Sample M

13.9 newNetSourcePropagate

Function name @u{n@ts Result Standard Structyrefields

newNetS

purcePropagateSegment: pathData
(power or timing

pin-specific)

at\e/Segment s
_struct,

node
pinis

char-
bl k-

flg value|smadeava|labletotheappllcat|onatpat hDat a- >pcdb >cl kfl g.

Cdls

a)
b)

Both

to this function result from one of two different MODEL PROC functions:

An OUTPUT function generates calls where the export pin and the node (source) pin arguments are
the same pointer.

The NODE clause (in a DO function) generates calls with the export pin set to the pin designated by
the associated EXPORT clause and the node (source) pin set to the new NODE being defined.

of these are demonstrated in the examples shown in Figure 8-12.
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ac3 .

export pin = source pin

ac2

Q=

ar\c _1 {

a) generated by: OUTPUT('QO0")...

Figure 8-12 Additional

8.17/13.10 newPropagateSegment Q

Function name Argu(r@ts \) Result Standard Structyrefields
newProp ew timing arc pathData
handle pointer (timing-arc-specifif)
Cs
si nkPi n,
del ayMatri x
DPCI \\tx}connect atiming arc between the two specified points in the model, the griver

(sourge) pin receivgr (sink) pin. The propagation characteristics are described within the delay matrix
creatéd by previousmewDel ayMat ri xRow function calls. The cl kf | g value is made available {o the
appligation at pat hDat a- >pcdb- >cl kf I g.

The application returns a pointer to the newly-created timing arc through the function’sout put parameter.
The PATH function generates acall to newPr opagat eSegnent for each segment modeled.

NOTE — DPCM expects the application to save the PATH_DATA field in the Sandard Structure for later use when
delay and slew calculations are desired for this timing arc.
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8.17.13.11 newTestMatrixRow
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Function name Arguments

Result

Standard Structurefields

newTestMatrixRow Sandard Structure pointer
Signal edge type for begin-
ning edge

Propagation mode for
beginning edge

Signal edge type for end-
ing edge

Propagation mode for end-

Pointer to the
application’stest
matrix structure

ing edge
Test type

i nt newTest Mat ri xRow
( DCM_STD_STRUCT *std_struct,
DCM_HANDLE *testMatrix,
DCM EdgeTypes edgel,

C gfntax DCM _Propagati onTypes nodel,
DCM _EdgeTypes edge2,

DPC
Stater]
shall

Subs
test ipformation.

The [resulting collection

DCM _Propagati onTypes npde2,
DCM Test Types test Type
) O

[EST
ation

i X).
0 add

as the testMatrix parameter tp the

newAl t Test Segne ion. Thesa 8t matrix phay be reused for any number of test arcs cieated
by the same DCL modg )
The alues of t
8.1713.12 newAl
F&tiw\ Arguments Result Standard Structyrefields
newAltTéstSeg Sandard Structure pointer | Pointer to the test pathData
From pin arc handle (timing-arc-specifif)
To pin
Test matrix (created by
newTestMatrixRow)
i nt newAl t Test Segnment
(DCM_STD_STRUCT *std_struct,
DCM_HANDLE *out put ,
C syntax DCM_HANDLE cl ock,
DCM_HANDLE dat a,
DCM_HANDLE testMatrix
)

The DPCM calls this function when a specific test arc is to be created between the two specified pins. The
Fr ompin is described by the clock parameter and the To pinis described by the data parameter. The propa-
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gation characteristics are described by the test matrix which was created by previous newTest Mat ri x
calls.

The TEST function generates acall to newAl t Test Segment for each segment tested.

NOTE — The DPCM expects the application to save the pat hDat a field in the Standard Structure for later use when
test calculations are desired for this arc.

8.17.13.13 Interactions between interconnect modeling and modeling functions

There are two strategies for modeling interconnect in DCL :

—| use QUTPUT and/or | NPUT statementsin the model
—| usethe DEFAULT delay and slew calculation statement.

The gpplication shall determine if the DPCM used either an | NPUT or OUTR
sequence by examining the passed argument named delayMétri
newlJlet Sour cePr opagat i onSegnent and newNet Si nkPpopagat i
argument del ayMat ri x has avalue of zero (0), it shall mean NO ]
the agsociated | NPUT or OQUTPUT function.

nthe
ppro-

f the argument del ayMatrix to thg cal
are received, the application shall usg the
hi's call when calling for delays and slews on those rgts.
Qr=zexQ valpes for the argument del ayMat ri x to the call newjNet -
1 are received, the application shall use the pat hDat a ppinter

hereonly Zero (0) values for del ayMat ri x are received for call backs|asso-
of the net, the application shall use the pat hDat a pointer assogiated
et SoUr cePr opagat i onSegnent if caled; otherwise the value of zefo (0)

3 here no call backs were made on pins associated with the net, the appli¢ation
‘ 3 value of zero (0) for the pat hDat a pointer when calling for delays and slews$. The
application shall further assume the net propagation properties are a rise edge at the Jource
causesariseatthed i

c) The application shall ensure al the fields required by the call to delay and slew are filled, and for
interconnect calculation, the application shall aso insure al | Nane and bl ock fields such as
cel | ,cel | Qual , and nodel Donai n represent the cell driving the net.
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8.18 86Standard structure (dcmstd_stru.h) file
This section liststhest d_st r u. h file.

#i f ndef _DCMSTDSTRUCT H
#define _DCVMSTDSTRUCT H

/***********************************************************************

** | NCLUDE NAME. .. .. std_stru.h
* %
** PURPCSE. . ........

** This is the DCL standard structure definition.

* %
o PLOTES .............

* %

** ASSUWPTIONS. ......

* %

** RESTRICTIONS. . ...

* %

** UIMTATIONS. ... ..

* %

** DEVI ATIONS. . ... ..

* %

*% AUTHOR(S)......... H Joh

* %

**  CHANGES:

* %

EE R B R S O O O kkkhkkkhkhkkhkkhhkkhkhkkkkkkx ko **/

#i nql ude <dcnpltfm
#i ndl ude <dcnut ab. %
#i nql ude <dcmme

/************** * kN kK K* R R R EEEEEEEEEREEEEEEEEEEREEREESEES E RN

** Rorward

kkhkkhkHrkkikhkk*k S kAhkWhkikhkkhkhkhkhkhkhkhhhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkkk*% **/
t yp4 ‘ ) DCM _STD_STRUCT;

type [ Dat aB ock DCM Pat hDat aBl ock;

type ataBl ock DCM Cel | Dat aBl ock;

typd | Li onTabl e DCM _Functi onTabl e;

/**J: R ER A R A I I R I I R I I I I I I R I I I R I I I R I I R I I I I I R I 2
** g user C code.

R R R S R R S e I R R I I I R I R R I I R I I R I R I R R I R R I R I **/
DM Ve _
DCM[XC void dcnFree(void *);
DCM_XCvoid *dcnReal foc(vor d *1t, SfzZe_t siZzey,

/***********************************************************************

** Set nmenory managenent intercepts - for applications.

* %

** The nmenory managenent intercept can be called ONLY ONCE, and shall
** pe called before calling dcmloadRule() to load the very first DCM

* %

** Al three parns shall be non-NULL or el se the request is ignored.

* %
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** |f called after dcnmloadRul e(), nessages will be issued and the ca
** will be ignored.

EE R R I R S O R I R R I S R I R R R S R I I

typedef void * (*DCM _Mal |l oc_Type) (size_t);
typedef void (*DCM_Free_Type) (void *);
typedef void * (*DCM Reall oc_Type) (void *, size_ t);

DCM XC i nt dcnBSet NewSt or ageManager (DCM _Mal | oc_Type new_mal | oc,
DCM Free_Type new free,
DCM Real | oc_Type new realloc);

/** khkkhkkhkkhkhkhkkhkhkkhkhkhkhdhhkhkhkdhdhhkhhhhhkhdhdhhhdhhkhkhdhhkhhohhhhhhhhhhhd XAFd* k% k%% x
** $et nmessage handling intercept - for applications
* %
** I Message_Severities tells what severity |eve
ER R EE R S I b b S S S R I R R S S R I I S I R I
typgdef enum DCM Message_Severities {

I Msg_I nform = 0x00,

I Msg_VWMr ni ng = 0x01,

I Msg_Error = 0x02

I Msg_Severe = 0x03,

I Msg_Term nate = 0x04
} | Message_Severities;
/** khkhkhhkhhkdhhkhkhkhkhhhhhdkdkkxkkkkxxk 3 3 3 *kkhkkhkkhkhkkhhkhkhkhdhkhhkhhkkkkkkkkx
** Type for the user’s nessage i ) i on.
* %
*x E: the nmessage t i 8 ffer that is reused upon
** jlssuing the y nformati on out of the buffer
** j|f you inteng gp i\
*kkk Kk kkkkkx X* kKN E R N e R A R R R I I S R R R I R R R I I R I R R
t ypgdef voﬁ:i;> pt _Type)

num /* nmessage nunber.
ev, /* nmessage severity.
nsgText); /* nmessage text.

/*** khkkkhkkhkhkhkkhkhkhkhkhkkhkhkhkhhkhkhkhkhkhkhkhhhhhkhhkhkhkhkhhhkhkkk*k*%x*
** I fen skets a new message intercept and returns the current
*x X rcepts may be changed as often as desired during a
* %
** NULL nea in use”, is a legal paraneter, and also a
* % |
B R R e maaam
DCM_XC

DCM Message_| ntercept _Type
dcnSet Messagel nt er cept (DCM_Message_| nt ercept _Type);

/********************************************************************

** This function issues an official-I|ooking message from DCM C code
** or fromthe DCM nessage built-in function (when that exists.)

PR R R R R R R R R R R I I I I I I I I I I I R I I I R I I I I R I I R
DCM_XC

i nt dcml ssueMessage /* Returns standard rc fornmat.

**/

* % %

**/

* % %

**/
*/

*/
*/

* % %

un.

**/

* k%

**/

*/
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(const DCM STD_STRUCT  *unused, /* SO it |ooks |like a DCM statnment.*/

i nt msgNum /* user’s nessage numnber. */
DCM Message_Severities sev, /* nessage severity. */
const char *format, /* printf format. */

) /* variabl e nunber of args. */

/***********************************************************************

** Resource resolution, for applications or DCM C-code.

***********************************************************************/

DCM XC char *dcntet Resour ce(const char *resourceNane,
const char *description);

[ * R Mk kS ok ko k ok Kk ok ok ok ok ok ok ok k kR ok ok ok kR ok ok ok ok ok ok kR ok ok ok k ok ok k ko ok Rk ok ok ok K RNk kK ko ok * % %
* % i
Return code assi stants.
hhkk Mk kkkhhhhkkkhhhhkhkhkkkkhhhhkhkkkkhhhhkkkkkkhhhkkkkkk ok k& % * [
* % %

/************************************************

*x miturns “hard error” that breaks EXPCSE chat
*x er is allowed to set the severity.

EE R R S S S S I O S R I R S S 2 R R %k k k k ok Kk k **/

DCM|XC i nt dcnHar dEr r or RC rc format] */
(ICM Message_Severities sev); */

R ER R R R R R R R R R R R R EEEEEEEEEEEEE S hkkkxkhkkhkxkhkhkxhxhxhkfxhkx

** Returns “soft error” that s

di sal | ow EXPCSE chai ni ng

Fhhkdkhkhhhkdkhkhkrhkdhrdhkhhhkhxdkdkxdxkf **/

/* Returns standard rc format] */
/* nessage severity. */

RO SRR SR I S kS 2

khkkPrhkhkdkxkdhkhkhkhkdrhkhkrdrdrhbhkrxdrkdhkhkdrdhkrdrhhxdkdrhkhxkkxkk **/

/* Returns standard rc format] */

msgNum /* user’s message numnber. */
DEM_Message _Severities sev, /* nmessage severity. */
it *user o) Nomber —after essage: */

/***********************************************************************
** Gven a return code, return..

** 1 if the return code is one that breaks EXPOSE chai ni ng.
** Q0 if the return code is one that does NOT break EXPOSE chai ni ng.

***********************************************************************/

DCM XC i nt dcnBreaksExposeChai ns(int rc);

/***********************************************************************

** Gven a return code, return..
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** 1 if the return code is severe enough to stop DEFAULT cl auses
** f rom wor ki ng.
** 0 if the return code is not that severe.

***********************************************************************/

DCM XC i nt dcnBreaksDefaul t C auses(int rc);

/***********************************************************************

** Technol ogy nugget .
** DO NOT MODI FY THE CONTENTS!
****-k***************************-k**************************************/
typedef struct DCM TechFanil yNugget {
cqgnst char *nane;
i nt num
urjsi gned i nt dcm nf o;
} DEM TechFam | yNugget ;

/************************************************ J x * kX kK L

** This is how DCM vi ews a dat abase handl e.

ERE R ER R R R R R R R R R R R SR EEEEEEEEEEEEEREEEESEEEEEEES]

typgdef struct DCM Handl eStruct {

* % % % % % **/

char *nane; act . */
at the res{ */
| ooks |ike. */

} DEM Handl eSt ruct ;
typgdef DCM Handl eStruct *DCM}

/**************************** * % %

** [DCM_HANDLE to na

Ak k Ak hkkkkkkkkhxkkxd

#defli ne DCM_Na

kkkhkkdkhkkdhkhkhkkdkxhkhkhrhkxhxhkfxdx

EE R R R R R R R R R R E R EREEEEEEEEEREE **/

LR R R R R EEREEREEREEEREEEEEEEEESEEEEESEE EE &

/********** * %k *\ o N o
* % ‘
¢ her h 3
*kk Ak k kkkkkxk * 3 S, % e IR IR I I I SR I I I I R I R R I R I I I I S I I S I S I I **/

typgdef dou :

t ypgdef DCM FLOAT,;

t ypgdef DCM | NTEGER;

t ypgdef DCM_NUMBER;

typ4g *DCM _PI N;

t ype *DCM_PI NLI ST;

typd *DCM_STRI NG,

t yp4 *DCM VA D

/** o I I

** COVPLEX nunbers.
***********************************************************************/
typedef struct DCM COWPLEX {

DCM DOUBLE real Part;

DCM _DOUBLE i magPart ;
} DCM_COVPLEX;

/***********************************************************************

** The del ay record.

***********************************************************************/
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typedef struct DCM DELAY_REC {
DCM _FLOAT early; /* The early del ay val ue. */
DCM_FLOAT | at e; /* The | ate del ay val ue. */

} DCM DELAY_REC;

/***********************************************************************

** The sl ew record.
***********************************************************************/
typedef struct DCM SLEW REC {
DCM _FLOAT early;
DCM FLOAT | at e;
} DM _SLEW REC;

/* The early del ay val ue. */
/* The late del ay value. */

/***************************************************** * k%
** The check record.
LR R I I I R S I I R I I I R R I I R I I R R I I I I I I R **/
typgdef struct DCM CHECK REC {

DEM FLOAT bi as; /* */
} DM _CHECK_REC;
/*************************************** * % % RNk B * % %
** Typedef for a general function.
kkhkkhkMhkhkkhkhhkhkhkhkhkhhhkkhkhkhhkhkikikhkhkhkhx **/
#i fdef _ cplusplus
typgdef int (*DCM General Funct
#el 4e
typgdef int (*DCM General Func|
#endi f
t ypgdef DCM CGeneral

/* The state bl ock. */

#i nql ude <®a
/*********** *

**'l

tE R R EEESEERTEEEEEEREEEEEEEREEEEREESEEEEESE EEE]

* k% A

t ypq
X(

EE R I I I S R I R Sk **/

(
(X
(
DEM,
DAM\Ter m nate,
DCM—TermmateBottT;
DCM _OneToZ,
DCM _Zt oOne,
DCM Zer oToZ,
DCM _Zt oZer o,
DCM_ Al | Edges
} DCM _EdgeTypes;

/***********************************************************************

** The propagation types.

***********************************************************************/
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typedef enum DCM Propagati onTypes {
DCM Ear | yMode,
DCM Lat eMode,
DCM Bot hibdes,
DCM_SaneMde,
DCM_Conpl i ment Mode,
DCM_NoMbde
} DCM Propagati onTypes;

/**********************************************************************
** Cal cul ati on npde: best case, worst case, nom nal.
EE I R S I I I I I I I I I I I I I I I I I I R I I I R I I I I I R I I I I * % % % * % % % o */
typgdef enum DCM Cal cul ati onModes {

DCM Best Case,
DEM Wor st Case,

DM Noni nal Case
} DCM Cal cul at i onModes;

/********************************************* *kkkkkkFkkk

** The test types.

R R R EREE R EREEEEEEEEREREEEEERESEEEEREEEESEE SRR Bk Kk %k k% Kk k% % % **/

typgdef enum DCM Test Types {
DM Set upTest,
DCM Hol dTest ,
DEM Cl ockPul seW dt hTest,
DM Cl ockSepar ati onTest,
DM Dat aPul seW dt hTest
DM Dat aSepar at i or
DM Cl ockGati ng
DEM Cl ockGat i
DEM C ockGat i
DEM_EndOX
DCM Dat a
DEM _Recover
(
(
(

} Iq

#i na

#i nql udexsdengst r uct . h>

/*******************************************************************7 * % %

* %

ypedef—for—=a generat—bBEMstatememt—functiom
***********************************************************************/

typedef int (*DCM StatenentFunction)(DCM STD STRUCT *, void *, ...);

/***********************************************************************

** STORE package functi on.

***********************************************************************/

typedef int (*DCM StoreFunction)(DCM STD_STRUCT *);

/***********************************************************************

** Typedef for the delay search function.
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***********************************************************************/

typedef int (*DCM Del ayFunctionType)(DCM STD_STRUCT *, DCM DELAY_REC *);

/***********************************************************************

** Typedef for the slew function.

***********************************************************************/

typedef int (*DCM S|l ewFunctionType) (DCM STD _STRUCT *, DCM SLEW REC *);

/***********************************************************************

** Typedef for the check function.

***********************************************************************/

typgdef int (*DCM CheckFunctionType)(DCM STD STRUCT *, *);

* k%

/*****************************************************

** Typedef for the nethod mapper function.

LR R R PR RS R R R R R R R R R EEEEEEREEREREEREEREESEEEREEREESEESESES

typgdef struct DCM Met hodMap_DummyStruct {

**/

int a; /* */
} DM _Met hodMap_DumySt r uct ; /* L*
typgdef DCM Met hodMap_DumryStruct *DCM_
typgdef DCM Met hodMap (*DCM_
(DCM_STD_STRUCT *, */
const char *); */
/**************************** * % % 3 3 ERE R IR R R I I I S S I R R 2R

** Typedef for the

ok k Ak hkkkkkkkkxk ok xd

typgdef int (*DQh

EE R R R R R R R R R R R R EEEEEEEEEEREE **/

-> std struct to use. */
-> results area for nethod| */
/* 1. Method map for nethod class. */

/*** khkhkkhkkhkdhkhkhkhkdhkhkhkhrdrddxdrkhrrdxdhkhrrxdxdxfxdx

* % F

nanmes of the method cl asses.
ER FREE THE RESULTS OR CHANGE THE DATA!

R R I R S S R I I R I R A R **/

* % /

* % % X

g
>
o
Q
Q
)
n
n
&
3
n

[* 1: -> std structure. */

—~
=

[* O -> vec of char * of nanes] */
/* NULL term nated vector. */

e

Do NGTfreefmodi Fy this—space! */

¢

const char *); /* 1: nanme of tech famly. */
/* NULL == "all tech famlies. "*/

/***********************************************************************

** This structure defines ONE unit of STORE() function information.
***********************************************************************[
typedef struct DCM SFI {
DCMTabl eDescri ptor **tabl e; /[* -> table if STORE() of table.*/
DCM_St or eFuncti on storer; /* Who created the recall data. */
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}

/*
* %

* %

char *st or er Nane; /* -> pname of func doing store. */
i nt recordsSi ze; /* Size of data record. */
DCM _SFI ;

EIR I R R S b S R R I I R I I I R R R I R I S R I R O S I

Cell Constant Data Bl ock

*********************************************************************/

typedef struct DCM CCDB {

}

/*
* %

* %

t yp¢g

}

/*
* %

* %

st

/*********************************************************************

** Jtems below this Iine are used by DCM for internal naintenance and
** consi stency checking. DO NOT TOUCH

LR ERE R R R R R R RS R E R R R R R R E R R R E R R R R R RS R E R EEEEREEEREEEREEREEE CEEEE

**/

i nt sfi Count; /* # of stored fu L*
DM _SFI *sfi; /* -> store funct\ */
int (*destructor)(DCM Cel | DataBl ock *); /* speci al */
DM Gener al Functi on *net hods; /* -> net hod */
vai d *anchor; /* Anchor. */

unsi gned short reservedO;
unjsi gned short fl ags;

/***************************************

*4 For use in possible future extensiof

E R R R R R R R R R R R R R R R

*kkkhkkkkhkkFkrkk

%k Kk kkkkkkkkk ko **/

vqi d *reservedl;
vqi d *reserved?2;
vqi d *reserveds3;
vqi d *reserved4;
DM _CCDB;

* A

1

* A S d d d 3 R R S 2 S Sk S R I S **/

EEEEEREEREE R EEEEEEREERESEEREEE RS

X
D
D

* A LR IE R I I I I R I R R S I I S I I R R I R R R R R R I I R I S 2 R
q

* A R R SRR EEEE R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE **/
4

r | ock {

vqi **recal | Dat a; /* points to the stored data */

/******** R AR R R R R R R R R R R EEEEEEEEEEEREEEREEEEREEREREEEEEREESESEE EX R

*H >S5, cel |
*

constants data bl ock.
The—CECbB—Tomnmtarmsbotthruser anmd—DEMTtonmtTot—datawhirch—TsTtonstant
** for each circuit.

*********************************************************************/

DCM_CCDB *ccdb;

i nt usageCount ; /* # of times this block is used.*/
unsi gned short reservedl;
unsi gned short flags; /* Control flags. */

/*********************************************************************

** For use in possible future extensions.

*********************************************************************/


https://iecnorm.com/api/?name=8475fb11c2aa4aef5f20bd0c31f32e77

10

15

20

25

30

35

50

— 266 — 61523-1 © IEC:2001(E)

voi d *reserved2;
voi d *reserved3;
voi d *reserved4;

b
/***********************************************************************

** Marks that STORE() conpleted OK
** Valid for both Cell Data and Pat hDat a.
** MJUST BE the val ue 0x0004!

***********************************************************************/

#def i ne DCM Pdb_Cdb_St or eConpl et e 0x0004

/********************************************************* * %k ANk Kk % % o

* % %

** These flags control cell data space.

EE R Rk I I S S b I S S S I I S I S S

typgdef enum DCM Cel | Dat aFl ags {
/***********************************************
*4 Means that the nodel proc is CAPABLE of bei ng
*4 Therefore, the nodel nust be called and
* 4 (Exanpl e: possible path differences.
*4 Al MODELPROCs executed by 2.2 or ea
** this bit set.

E R R R R R R R R R R R R R R R

DM Cdbl nconsi st ent Model

/************************* * % % S hkkkrkhkkhkxkhkhkxhkdxkfxkx

**/

* % %

%k Kk kkkkkkkkk ko **/

*% Means that an i nconsisten uted in this

*4 model 1ing. (Not potenti al

EE- BRI S R b I b S S I Sk I O * % % X 3 3 khkkhkhkkkkkkkkkkkkkkkkkk **/
DM _Cdbl nconsi st er
/* EIE R R S I R I I I I R S I O 3

*% Mar ks that
*% MUST BE t he }
*H —=> i ame> bit as that used for

* A
* A 3 S g S 2 R I R R I I I S I I R R S I I R I I I I I I I I I **/
Dq = DCM Pdb_Cdb_St or eConpl et e,
/* khkkhkkhkhkhkhkkhkhkhkhkhkhkhhkhkhkhkhhhk khkhhkhhkikhhhk khkhkk kikikFgirkix

*

to 1 when their respective qualifier fields

* A qualifier (*) during nodel search.

*i: ok * % EIR IR I SR I I I I I I I I R I R I R I I I I I I I I I I I I I R **/
[D( = 0x0010,

D¢ = 0x0020,

[D( = 0x0040,

/**:**************************************************************7 * % %
* *—veans—that—thePROPERTHES t

S SULITL Tias 11Ot T UIr yet.
** Remai ns set when 2.2 or earlier DCMis used to nake the nodel.
*********************************************************************/

DCM _CdbPr operti esNot Set = 0x8000
} DCM Cel | Dat aFl ags;

/***********************************************************************

** Destroy DCM Cel | Dat aBl ocks.
** (Obeys the built-in destructor ptr.
** Always call this function to del ete DCM Cel | Dat aBl ock itens.

***********************************************************************/
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DCM XC i nt dcnDel et eCel | Dat aBl ock( DCM _Cel | Dat aBl ock *);

/***********************************************************************

** Path Constant Data Bl ock

***********************************************************************/

typedef struct DCM PCDB {

DCM _STRI NG cl kfl g; /* clock identification string */
DCM_STRI NG ckttype; [* circuit identification string */
i nt del ayAdj ; /* holds the numbers of cycles */
/* this path should be adjusted */
/* by. */
DM Del ayFuncti onType del ay; /* Delay function ptr */
DM S| ewFuncti onType sl ew, /* Slew function ptf. */
/*************************************************** * k%
*4 |tenms below this line are used by DCM for interna t enghse a)nd
*4 consi stency checking. DO NOT TOUCH!
R R R S S I R S S R I S R R I R S I R R ? **/
i nt ci; [ * Consi . */
i nt sfi Count; /* ionresults. */
DEM_SFI *sfi; [* - i */
int (*destructor)(DCM Pat hDat aBl ock *) */
vai d *anchor ; */
DM Gener al Functi on *net hods ock if any. */

/*************************

*4 For use in possible future

IR EREEREE R EEEEEEEREEREEEEEEEESEES

S hkkkrkhkkhkxkhkhkxhkdxkfxkx

LR R E R R EREEEREEREREEEEEREREESEE **/

vai d *reserved2;
vqi d : ;
vqi d
} DCM _PCDB;
/********** 3 *N k% k xR I R I I b R I I I I S I I I S S I O 26
** These f@ .
*kk Ak ok kkkkkxk *

S EAETEah et i Ik 72 bk S kS S e b S S S S S **/

t ype
D¢
D¢
/*

4
* A

/* PATH name was nal | oc’ d. */
/* PDB is in a consistency treg¢.*/

R I I R R O R S R O

* A

this is the same bit as that used for
St or eConpl et e!

RS B I R S R R I I S S R R I I R I S I R I **/

DCvt-PdbrStoreComptete—=DBEM Pdb—Cdb—StoreConptet=;

DCM_Newer PCDB = 0x0008 /* PCDB is newer style. */
} DCM Pat hDat aFl ags;

* A

/***********************************************************************

** Path Data Bl ock.

***********************************************************************/

struct DCM Pat hDat aBl ock {

/*********************************************************************

** This information is intended for tiner or application use.

*********************************************************************/
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DCM_STRI NG pat h; /* path name under cal cul ation */
/* this variable is set by the */
/* calculator during nodel build */
/* and may be ignored by other */
/* programns */
voi d **recal | Dat a; /* points to store clause data */

/*********************************************************************

** .> path constants data bl ock.
** The PCDB contains both user and DCM control data which is constant
** for each PROPAGATE cl ause.

*********************************************************************/

DM _PCDB * pcdb;

/***************************************************** TN Kk Kk k ok A% kM

*4 |tems below this line are used by DCM for interna
*4 consi stency checking. DO NOT TOUCH!

LR EEE R SR RS SRR RS EEREEEEEEEEEEEEEREEEEEEREESEEESEEEESE]

i nt usageCount ; [* # of tines
short fl ags; /* Controg
/*-k***************************************** *khkkkkkfkhkkk
* A
* A
R R R SR b I I R S R R I I O S I R I I I . k kkkkkkkkkk k9 **/
short cycle_adj; */
short corrind; */
b
/***-k************************ * % % 3 3 ERE IR IR R R R I I S S I R R 2R

** [estroy DCM Pat
** (beys the built
** Al ways cal l i

* k% A

DCM|XC i nt@)e
[ F Rk ko k ok ko Kk

* % [

I Pat hDat aBl ock itens.

R R S 2 S Sk S R I S **/

* % %

* k % A
#defli
((st

#deffi
((

#defli\n€, dcm _FoundDef aul t Model Domai n(std) \

( (stdy=—>tettData=—=ftags—& DEvCdbivbdetBomarmbefautt)

**/

DCM XC DCM STD_STRUCT *dcm new DCM STD_STRUCT() ;

DCM XC DCM STD_STRUCT *dcm assi gn_DCM STD STRUCT(DCM STD STRUCT *t ar get ,
const DCM STD STRUCT *source);

DCM_XC voi d dcm del et e_DCM _STD_STRUCT( DCM _STD_STRUCT *);

DCM_XC const char *dcm set Technol ogy(DCM _STD_STRUCT *, const char *);
DCM _XC const char *dcm _get Technol ogy(const DCM STD_STRUCT *);
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DCM XC char **dcm_ get Al | Techs(const DCM _STD_STRUCT *);

DCM _XC char ***dcm get Al | TechsAsPinli st (const DCM STD _STRUCT *);

DCM XC voi d dcm freeAl | Techs(const DCM STD _STRUCT *, char **);

DCM _XC voi d dcm freeAl | TechsAsPi nli st (const DCM STD_STRUCT *,
char ***);

DCM XC int dcm.i sGeneric(const DCM STD STRUCT *);

DCM XC int dcm mapNugget (const DCM STD_STRUCT *,
const char *nane,
DCM TechFami | yNugget *);

DCM[XC int dcm_ t akeMappi ngOf Nugget (DCM_STD_STRUCT *,
const DCM TechFa

DCM[XC int dcm regi sterUser hj ect (DCM_STD_STRUCT

DCM|

DCM|

/*** * % %
** Return nonzero if the path has so

kkhkkhkMhkhkkhkhhkhkhkhkhkhhhkkhkhkhhkhkikikhkhkhkhx **/

DCM|XC int dcm.i sSomret hi ngSi

/***************************** 3 3 R * % %

** Return nonzero if there is|a
** given narne.
** Note this does

EE R B R R R TR I R R RO R S R R R R R S **/

DCM|XC int dcm onst DCM STD STRUCT *,

Q const char *nane);
*khkkkkkk kX *k 3 S g S 2 R I R R I I I S I I R I I I R R I I I I I I I I 2

lat a exi sts.)

Fhxhkkhkhkhkhrdkhkhhkhkdrhbhkrhrdrhkhrhhkhdhhhddhddkkrhhxdkkk **/

B R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

17

** Retur o1 f this nodel presents inconsistent STOREsS anywher
ce-specific data exists.)

LR ERF R R R R I I I R R R R R R R **/

DCM_XC i i ;

/***********************************************************************

** Return nonzero if this nodel is possibly inconsistent.
** (Means do NOT attenpt to reuse nodel, must call for nodel each tine.)

***********************************************************************/

DCM XC int dcm.i sMbdel Possi bl yl nconsi stent (const DCM _STD_STRUCT *);

/**********************************************************************

** Structure for getting cell |ist

**********************************************************************/
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typedef struct dem T dcnCel | List {
DCM_STRI NG_ARRAY *cel | NanmeArr ay;
DCM_STRI NG_ARRAY *cel | Qual Arr ay;
DCM_STRI NG_ARRAY *nodel _domai nArray;
} dem T _dcntCel | Li st

C:2001(E)

/***********************************************************************

** Routine for getting cell list

***********************************************************************/

DCM XC i nt dcnCel | Li st (const DCM STD_STRUCT *std,

dcm T _dcntCel | Li st *rtn);

/******************************************************* * ****N * k%
** The standard structure.
kkhkkhkMhkhhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhhhhkhkhhhhkhkhkhhkhkhhhk khkhhkkhkikikhk k,kk*x *W Kk kK AR k% */
stryct DCM STD _STRUCT {
ursi gned i nt dcml nf o; /* Speci al H! >/
DEM St at eBl ock *dcntt at es; /* Speci al H */
/*-k***************************************** * % %
*4 Strings.
R R R R I I R I I R I I I I I I R **/
DEM_STRI NG cel | ; */
DEM _STRI NG cel | Qual ; */
DEM_STRI NG nodel Domai n; pr * /
DEM _STRI NG ct | ; */
*/
DEM_STRI NG nodel _nane; */
*/
*/
Is variable is set by the */
Calculator and is set once as */
* the nodel is entered. */
D(:I\/I_STRI@ 3 ed; /* indicates to the cal cul ator */
/* that the database exists for */
/* this book. it is an optional */
/* variable which can be used in */
/* conditional expressions to */
/* alter the behavior of the */
) /* cal cul at or */
/* 'y’ = exists in the database */
/* ‘n" = doesnot exist in the */
/* dat abase */
DEMMSTRI NG expanded,; /* indicates to the cal cul ator */
—ttat—the macr o has been */
/* expanded in the database and */
/* the nodel for the nacor need */
/* not be built. in actuality it */
/* is a variable that can be */
/* tested in the | ogical */
/* expressions where */
/* 'y’ = expanded and ‘n’ = not */
/*********************************************************************
** Handl es.

*********************************************************************/
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DCM HANDLE bl ock, /* the block that is to be built */
/* or have a delay cal culated for*/

*i nput Pi ns, /* a vecor of input pins. */
*out put Pi ns, /* a vector of output pins. */
*nodes, /* a vector of node points that */
/* were added to the bl ock when */

/* the nodel was built. */

fronPoi nt, /* is set prior to delay or slew */
/* calculation by the calling */

/* subsystem */

t oPoi nt ; /* is set prior to delay or slew */

/* cal cul ation

/***************************************************** EA R R e R

*# Count ers.

kKikhkhkhkkhkhkhkhkhkhdhkhhkhhkhkhhhhkhkhhhhkhhhdhkhkhhdhhkhhhhhkhhhhkhhhhddldd¥ A% %%k Xr* */

i nt i nput Pi nCount , */

) */

out put Pi nCount , */

*/

nodeCount ; */

*/

*/

/************************** * k%
*¥% Edges and nopbdes.

EEL BRI R S S I S S R I S I I R **/

DM _EdgeTypes sour ceEdge; F, B) Rerise, F=fall and| */

rise and fall */

DEM _EdgeTypes , B) */

DM _Pr opagat i on i M ng segnents node (e, |,| */

b, x, xb) where */

e early, | late b both early| */

/* and late,x is termnate and */
/* xb is both edges termn nated */

* H *
X /* sink nbde sane as sourcenode /
/* R R S I S R R I R I O R I S I kI I I I I kO
*H ase, worst case, nom nal.

* X AR IR IR I Ik I S I b I I I R b R I R I S R I S R I S I I S I S I O **/
D¢ ;

/* ok * % EIR I I I S I I I I I I I I I R I IR I R I P I I I I I I I I I I I I I I I I R I O b

*
* A LR R R I S S I b kR S R I **/

X

/*****************************************************************7 * % %

*

The—fottow g poimter s used to poimt—to Tute speci fit dat=
** for each segnent nodelled. If the distructor function pointer
** is null, the data applies to all circuits for which it is nodelled
** and should not be deleted. If the function pointer is not null,

** then call it for each del eted segnent.

*********************************************************************/

DCM _Pat hDat aBl ock *pat hDat a;
/*********************************************************************
** The following pointer allows additions to the standard

** structure which the tinmer or other applications understand. Changes
** here will not affect the conpiler, as the macros to access the data
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** can be stored inthe .h file libraries required for each technol ogy.
** DCMw Il not alter the data contained in this application bl ock.

** So if the rule creates a new standard structure for its purposes
** it will nerely copy the pointers value. On the other hand, when
** the rule discards a standard structure it previously created it

** sinply forgets the pointer.

*********************************************************************/

void *applicationlnfo;
/*********************************************************************
** The followi ng pointer is used to point to rule specific data for
** each circuit nodelled. |If the distructor function poipter is null
** the data applies to all circuits for which this is nodelled\for fand
*4 should not be delete otherwise if the function poi i-s_notyndl |
*4 then call it.

D

LR KRR I I S S S I I R S R I R
* % %

DM Cel | Dat aBl ock *cel | Dat a;

/**********************************************

*¥ reserved states.

EE R R R R R R R R R R R R R R R R R R R R R R R R R EE R R R * % % % % % **/

vgid *ibnt;
vaid *ibneg;
vagid *ibnB;

fdef _ cplusplus

/***************************

*# Constructor.

R R R I R R O O

kkkhkkkhkkhkhkkhkxkdkkhkhkkhxkfFxkx

kkkkkhkkhkhhkkhkhkkkkkkx ko **/

vQ@i d *operator newsi ze
DEM _STD_STRUCT( )

/************* * % kN

*3 Destructor.

* KMk kkkk kX * * *N

EE R R I R R R O O R R R R

Fhhkdhkhhhkdkhkhkhrhhhhrdhkhhhkdhxdkdkhxdxkf **/

vQ@i d ope size_t);

~ICM STD_STR

/********* 3 EIR R I I R I I S S S I I I R I 2R

* A

* A R R I I I I R I R R I I S R I R R R I R R R I I S R I I R R I I **/
X or =(DCM_STD_STRUCT &);

/* R R SRR R EEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEE R TS
4

technology is the string “GENERIC'.
paranmeter is treated the same as the “generic”
*4 pechnol ogy. set Technol ogy() returns a 0 on an error.

** The input string is NOT copied. No storage nmanagenent is perfornmed
** py the method. DO NOT FREE THE RESULT!
*********************************************************************/
const char *set Technol ogy(const char *);
/* Set new mapping, return old one.*/
/* NOTE: no strings are copied! */
/* only the pointer is remenbered. */
/*********************************************************************
** The “generic” technology is the string “GENERIC'.
** get Technol ogy() returns NULL on an error.
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** DO NOT FREE THE RESULT!

*********************************************************************/

const char *get Technol ogy() const;
/*********************************************************************
** Return a O-term nated pointer vector of technol ogy nanes

** available in this run.

* %

** Both the vector and the strings exist in space. Caller nust free.

* %

** Returns O on error.

*********************************************************************/

char **get Al|l Techs() const;
char ***get All TechsAsPi nlist() const;

vqi d freeAl | Techs(char **) const;
v@i d freeA | TechsAsPinlist(char ***) const;

/**********************************************

*4 Return nonzero if this object is napped

R E R R R R R R R R R R R R R R EEE R SRR R EEEE R R R EE R R RN X * % % % % % **/

int isGeneric() const;

/************************************* * % % RN SRR I b I I I I
* A i

*4 Does NOT affect the curreh [ t andard structure.

* X k kkkkkkhkkkkkkkkk ko **/
i 3 ‘ gget *) const;
/*************************** 3 3 3 R R R I I I R
* 4 - current standard strucfure
*4 to that techng

* A 3 khkkhkhkhkhkhkkhhhkhkhdhkhkhkhkkkkkkkkk **/
i Nt takeMappi M TechFami | yNugget *);

/* . 2 4 3 # ER R I I T I R R R I I I I I I I I 3
*X User pnagenent .

* A khkkkhkhkkhkhkkhkhkhkhkhkkhkhkhkhhkhkhkhkhkhkhkhkhkhhkkk*k*k*% **/
i i j . /oi d *);

vQi
v Qi

R R I R S R R R R O R R O

with the hidden path information.
pat hDat a bei ng properly set.

EE R R I I S S S b S R I S R I I **/

/*
* A

* A

* A

/*****************************************************************7 * % %

**—Returmm nonzero T the patiras somethimg—stored—om it
*********************************************************************/
i nt isSonethingStored() const; /* zero means “no” */

/*********************************************************************

** Return non-zero if there is a STORE of a function with the
** given nane.
* %

** Note that this does not resolve possible nane anbiguity.

*********************************************************************/

i nt isThisFunctionStored(const char *nane) const; /* Zero neans “no”*/

/*********************************************************************
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** Return nonzero if this PATH is inconsistent.
** (Means instance-specific data exists.)

*********************************************************************/

i nt isPathlnconsistent() const; /* zero means “no” */
/*********************************************************************
** Return nonzero if this nodel presents inconsistent STOREs anywhere.
** (Means instance-specific data exists.)

*********************************************************************[

i nt i sModel Dat al nconsi stent() const; /* zero means “no” */
/*********************************************************************
** Return nonzero if this nodel is possibly inconsistent.

*4 (Means do NOT attenpt to reuse nodel, mnust call for
*H tinme.)

ERs KRR Sk S S S b b S S S S I b S I b I R S O I S b I **/
i Nt i sModel Possi bl yl nconsi stent () const; /[* zero */
#endi f
h /* En * |
#endi f

8.19|Standard macros (dcmstd_

This gection liststhedcm_st d_nmacs. h file

#i fndef _H DCMSTD_
#defli ne _H DCWVSTD ¢

/******************

** |INCLUDE NAME

* %

*x FURPOSEQ. .
** These ar e

DRk Sk S S Sk b S S RO I I o 3

used by the NDCL | anguage.

*x nctions fromthe rul es coder’s vi ewpolnt.
* %

** NOTES, ~ - \. - \. {S

* %

* % /

* % 9

**  RESTR| CTHONS. /.

* %

** )l MTFATI ONS/. . . ..

* %

** DEVIATIONS.......

* %

** AUTHOR(S)......... H. John Beatty, Peter C. El nmendorf
* %

**  CHANGES:

* %

***********************************************************************/

R I I I O R O R R I R I R R R R R R R R I I O

** Constant tables for use by the built-in macros.

***********************************************************************/
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static const char * const dcnfStdStruct Edges[] = {

35

50

“R, /* Ri sing edge. */
“F, /* Falling edge. */
“B”, /* Both edges. */
“X, /* Same edge. */
“c, /* Conplinent edge. */
“T, /* Term nate. */
“Y”, /* Term nate both. */
“1z", /* OneToZ */
“Z1", /* Zt oOne */
“0z", [* ZeroToZ */
“ 40", [* ZtoZero */
“A /* Al edges. */
b

statlic const char * const dcnf5tdStruct Modes[]
“H, /* Early */
“ur, */
“B, */
“yr %/
“q */
b

statlic const char * const dchCa
“B, Best\ case. */
“\W, hr st case. */
“ N i nal case. */
b

/********************* * k kK ok kN K kkhkkhkkhkkhkkhkhkhkhkhkhkkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkkhkfgrik*k

** The built-in|nane cture fields.

** The DCL i generdate code that references these nmacros.

* k% A AME A AR AT A A AREF A AG R AY A A dddhhkhkddhhdddhhhdhdhddhhdkdhhdhkhxx%x*% % **/

#defli gt d_struct->cell)

#defli (std_struct->cell Qual)

#defli (std_struct->nodel Donai n)

#defli (std_struct->pat hDat a- >pcdb- >cl kf | g)

#defli (std_struct->pat hDat a- >pcdb- >ckt t ype)

#defli (std_struct->pat hDat a- >cycl e_adj )

#def|in (std_struct->nodel _nane)

#defli (std_struct->pat hDat a- >pat h)

#defli ((std_struct->sour ceEdge==

std_struct->sinkEdge) \ ? “I” : “Q)

#defimeDEM—BLOCEK (std—stTuct=>btock)

#define DCM__I NPUT_PI NS (std_struct->i nput Pi ns)

#def i ne DCM__OQUTPUT_PI NS (std_struct->out put Pi ns)

#def i ne DCM__NODES (std_struct->nodes)

#def i ne DCM__FROM PO NT (std_struct->fronPoint)

#define DCM__TO PO NT (std_struct->toPoint)

#define DCM__I NPUT_PI N COUNT (std_struct->i nput Pi nCount)

#defi ne DCM__OUTPUT_PI N_COUNT (std_struct->out put Pi nCount)

#defi ne DCM__NODE_COUNT (std_struct->nodeCount)

#def i ne DCM__EARLY_MODE ((char *)dcnBStdStruct Modes[std_struct->
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sour ceMbde])

#define DCM__LATE_MODE ((char *)dcnftdStruct Modes[std_struct->
si nkivbde] )

#def i ne DCM__SOURCE_EDGE ((char *)dcnBStdStruct Edges[std_struct->
sour ceEdge] )

#def i ne DCM__SI NK_EDGE ((char *)dcnBStdStruct Edges[std_struct->
si nkEdge] )

#def i ne DCM__CALC_MODE ((char *)dcntCal cMbdes[std_struct->
cal cvbde])

#defi ne DCM__EARLY_MODE SCALAR (std_struct->sourceMde)

#defli ne DCM__LATE _MODE_SCALAR  (std_struct->si nkMode)
i ne DCM__SOURCE_EDGE_SCALAR (std_struct->sourceEdge

#defli ne DCM__SI NK_EDGE_SCALAR  (std_struct->si nkEdge
ine DCM_CALC MODE_SCALAR  (std_struct->cal cMdde

#defli ne DCM__DELAY_FUNC (std_struct->pat hDat\a
#defli ne DCM__SLEW FUNC (std_struct->pathDa

#defli ne DCM__EARLY (decmrtn->ea
#defli ne DCM__LATE (demrtn->

i ne DCM__REFERENCE_PO NT
i ne DCM__REFERENCE_EDGE '
i ne DCM__REFERENCE_EDGE_SChA , RCE_PDGE_SCALAR
i ne DCM__TEST_MODE X :

3+
o
D
—h
>
0]

EE R S 2 S I I R Rk

**/

(std_struct->slewl ate)
(std_struct->slew early)

i\n€, DCM_SI GNAL_SLEW (std_struct->slewl ate)
#def e DEM—REFERENCE_StEW (std—struct=>stewearty)

/***********************************************************************

** Use these nmacros to set the DEFAULT and specific RESULT fields
** of | NTERNAL statenents.

***********************************************************************/

#defi ne DEFAULT_RESULT DCM__DEFAULT_RESULT
#def i ne RESULT(a) DCM__RESULT( a)

#define DCM__DEFAULT_RESULT  (dcm rtn- >DEFAULT)
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#defi ne DCM_RESULT( a) (dcmrtn->a)

#endi f /* _H STD_MACRCS

8.20 Standard interface structures (dcmintf.h) file
This section liststhedcni nt f . h file.

#i f ndef _H DCM NTF
#define _H DCM NTF

/**4,4—*4—++++++++*****4—4—4—*4—++++++++++++++++++++++++++++++++++M+++++
** |[INCLUDE NAME.. ... dcmintf.h

* %

** PURPOSE..........

** This include defines the interface structures used c ic
** hetween a DCM conpiled rule and the outside wo

* %

** NOTES.............

* %

** ASSUMPTIONS. . .....

* %

** RESTRICTIONS. . ...

* %

** U1 M TATIONS. . .. ..

* %

** DEVI ATIONS. . ... ..

* %

*x . f 3 C. El nendorf

* %

* %

* %

* % % 4 hkkhkhkkhkhkhhkhkhhkhkhkhhhhhhhdhkhhhdkdkkhkkkkkkxx
#i ng

/*** khkkhkkhkhkhkhkhkkhkhkhkddhkhhhkhkhkhrhkhkhhhhdhkhhhdkdkhkdkkkxi
*x library the vintage of the interface on the

* %

* k% A khkkhkkhkkhkhkkhkhkhkhkdhkhhkhdhhkhkhkhhdhkhkdhdhkhkhhdhhkhrhdhhdhdxdkx*tk
#def

/*** LR R S R R I S S S I I I R I R I I

* % w,for our/standard interface structure.

EREE R ERER SRS R EEEEEEEREEREEEEEEEEEEEEEEEEEEEEEEEEEEREEEEESESEEEEEEEESESEEREE

#i ncl ude <std_stru. h>
#i ncl ude <dcnygarray. h>
#i ncl ude <dcngstruct. h>

*/

* % %

on

**/

* % %

**/

* % %

**/

/***********************************************************************

** These are the nanmes of the environments which set directories in
** which to | ook for tables and rul es.

***********************************************************************l

static const char DCMrabl eEnv[] = “DCMIABLEPATH’;
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static const char DCMRul eEnv[]
static const char DCMVErrEnv][]

“ DCVMRULEPATH' ;
“ DCMSTDERR” ;

/***********************************************************************

** These are the nanmes of optional functions which the DCMrule can call
** at initialization and term nation.
***********************************************************************/
static const char DCMBegi nRul e[ ] “DCM BEG N';

static const char DCMEndRul e[ ] “DCM_END’ ;

/***********************************************************************

** Typedef for the nodel procs.

EREE R EREEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEREEREEEEEEEREEEESESEERESENEEIEESED XA

typgdef int (*DCM Mbdel ProcType) (DCM STD _STRUCT *);

**/

/************************************************* * % %

** Typedef for data passed to the DCM startup and g i pns.

R R R S I R I S I S I R R R R I R I O **/
typgdef struct DCMBegi nAndEndDat a {
it denRV, /* Runti */
int dcmRL; /* i */
cgnst char *techFam|ly; /* */
cqgnst char *rul eLoadNane; */
cgnst char *rul eTi neSt anp; N, */
} DEMBegi nAndEndDat a;
/*** * k%
** Typedef for the
* % % 4 3 **/
t ypgdef
/********** x kKN * % %
* Etructu@'
* %

* % /

to the DCMfromthe caller. This all pws

*x ncti on names.

* %

*x passed fromthe DCMto the caller. This all¢ws
*x p DCM i nternal function nanes.

* %

*x last entry in these arrays has two NULL pointers therein

EE R R T R R X I I I I R S I I R I I R R I I R S I I I R R I R R S I R I I R R I I S I **/
stryet bPCM Functi onTabl e {
,

chrar *TTarTE, —=>—stTiTng Tame of fumnctiom 7
DCM Gener al Function function; [/* -> actual function. */

b

/***********************************************************************

** This structure is passed fromDCMto the external world.

***********************************************************************/

typedef struct DCMIransmttedlnfo {

DCM_Model ProcType nodel Sear ch; /* -> nopdel search function.*/
DCM Del ayFuncti onType del ayFunction; /[/* -> delay function. */
DCM_SI ewfunct i onType sl ewFuncti on; /* -> slew function. */

DCM _CheckFuncti onType checkFunction; [/* -> check function. */
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const DCM FunctionTable *inits; /* -> table of expose statenents. */
/*********************************************************************
** The following itens are valid ONLY when dcnloadRul e() was call ed
** with a value for the flags of DCM LOAD RULE FLAGS.

* %

** O der versions required a zero as the paraneter.
*********************************************************************/
DCM_Met hodMapFuncti onType net hodMapper; /* Method mapper. */
DCM_Met hodCal | Functi onType pat hMet hodCal | er; /* PATH:: Method cal l er.*/
DCM_Met hodCal | Functi onType cel | Met hodCal l er; /* CELL:: Method caller.*/
/*********************************************************************
*1 As further function/standards are defined, these resefved
*4 fields may be used to help inplenent them
* A
*4 These fields are NOT initialized by the DCM unl ess
** is |oaded with a VALID nonzero flag paraneter/t

LR I R I I R R R O R J **/

M Gener al Functi on reserved2; */
M _CGener al Functi on reserved3; */
M Gener al Functi on reserveds; */
M CGener al Functi on reserved>5; */

future use.| */
future use. | */
future use.| */
future use. | */
future use. | */
future use.| */
future use. | */

M Gener al Functi on reservedeo;
M Gener al Functi on reseryed7;
M _Cener al Functi on :
M Gener al Functi on
M Gener al Functi on
M _CGener al Functi on
M _Gener al Funct i
M CGener al Funct Reserved for future use.| */
M Gener al Fu i Reserved for future use.| */
M Gener al Functy SEry : Reserved for future use.| */
M _CGener Reserved for future use.| */
:I\/I_Gene@ Reserved for future use.| */
M Gener a Reserved for future use.| */
M Gener Reserved for future use.| */
Reserved for future use.| */

RYIPIRIIYTIIIIIIIIRIY ¢

—

/*** * % %

* % 'l
*x and returns the function pointer associated wjth
* %

t

* %

* %

** Returns O if:
* Name not found.
*x Ei t her paraneter O.

**********************'k************************************************/

DCM XC DCM CGener al Functi on dcnfFi ndFuncti on(

const char * functionNane, /[* 1 -> string name of function.*/
const DCM FunctionTable * table /* | -> function table to use. */
)

/***********************************************************************
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** This is a version of dcnFi ndFunction which i ssues no nessages.

***********************************************************************/

DCM _XC DCM CGener al Functi on dcmQui et Fi ndFuncti on(

const char * functionNane, /* 1 -> string nanme of function.*/
const DCM FunctionTable * table /* 1 ->function table to use.*/
)

/***********************************************************************

** This function nerges N FunctionTables into a single table.

* %

** Pass: a NULL terminated vector of pointers to FunctionTaple pointers.
** Rtns: -> the nmerged table, or NULL on error.

* %

** ASSUMPTIONS. . ..... Result allocated by us nust be f

EE R EE I I R S I R

DCM|XC DCM Functi onTabl e *dcniver geFuncti onTabl e( DCK

/*********************************************

** DO NOT MODI FY THE CONTENTS!

ER R R R R R I I b b S R R R I O b I S I

typgdef struct DCM Model ProcNugget {
DEM Model ProcType proc;
vai d **cb;

} DAM Mbdel ProcNugget ;

%k k k k ok Kk k **/

/***************************** 3 kkkhkkhhkkkkhhkkkhhhkxxkhhhkxkkhkhhkfgxk*k
** nction nugget.
* %

4dero return indigs

* % % X

DCM[XC i nt dc

EE R R R R R R R R R R R EEEEEEEEEEREE **/

/********* S R R R 72 b I R I I S S I O S I O I 3

** Ti mest anp

*kkkkkhkxk khkhkhkkhkkdhkhkhkhkdxkhkhkhdrdhxdrdrhkhxdkdkrxkxk **/

t anpl nfo {

Cq /* timestanp. */
cd /* tabl e nane. */
P
t ypgdef I Ti meSt anpl nfo {
cqnst( char *denili neSt anp; /* timestanp. */
cqnst, char *dcniTechFani | y; /* tech famly (% ECHFAM LY) */
comst——ctrar—tocatNare; —toca—ame(YRUEENAVE——  */
const char *| oadPat h; /* -> path to exact rule file. */

DCM Tabl eTi neSt anpl nfo **t abl es;
} DCM Ti meSt anpl nf o;

/***********************************************************************

** Get a pointer to a vector of pointers to DCM Ti meSt anpl nfo objects,
** one per rule in the tech famly.

***********************************************************************/

DCM _XC DCM Ti meSt anpl nfo **dcnGet TechFami | yTS(const char *nane);
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/***********************************************************************

** Function to delete the storage returned by dcnmGet TechFam | yTS.

***********************************************************************/

DCM_XC voi d dcrDel TechFani | yTS(DCM Ti meSt anpl nfo **);

/***********************************************************************

** Allows application to restitch an EXTERNAL st at enent.
***********************************************************************/
typedef enum DCM RestitchExternal _Status {

DCM Restit chExt ernal _OK = 0,

DCM Restit chExt er nal _NoRul eLoaded = 1,

DM Rest it chExt er nal _NoSuchNare = 2,

DEM Resti t chExt er nal _BadPar ns = 3,

DPM RestitchExternal O herError =4
} DCM RestitchExt ernal _Status;

typgdef void *DCM RestitchExt ernal Rest ore;

(donst DCM STD_STRUCT *st d, */
dqonst char *nane, */
[DCM Gener al Functi on func, */
[DCM Rest it chExt er nal Rest or € */

DCM|XC DCM RestitchExternal _Sta

(qonst DCM STD _STRUCT *std, */

[DCM Restit chExt ernal Restore r : N, */
#endi f * |
8.21 Standar?:oa
This gection liststhe d¢

#ifn
#def|i

/*** ER R R R R I I I R R R I A R R R R R R I I R I I R I I I 3R
| . dem oad. h

* % 9

** f Decl are the neans by which rules are | oaded.

* %

** rrOTES Only dynamic load i s supported.

* %

** ASSUMPTIONS. . ... ..

* %

** RESTRICTIONS. . ... S/ 6000, SUN, HP.

* %

** LIMTATIONS. ... ..

* %

** DEVIATIONS. ......

* %

** AUTHOR(S)......... Peter C. El nendorf
**  CHANGES:
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* %

***********************************************************************/

#i ncl ude <dcm ntf. h>

/***********************************************************************

** Dynani c | oad control.

** Scaf fol ding defi nes dcnlLoadRul e() as a macro.
***********************************************************************[
#i f def DCM_SCAFFOLD

# include <dcmscaff. h> /* For testing. */

/***********************************************************************

** Some platfornms have dynamic | oad support.

EREE R EREEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEREEREEEEEEEREEEESESEERESENEEIEESED XA

* */

e

# i|f def DCM DYNAM C_LOAD AVAI LABLE
*

LR R R SR E S SRR EEEESEEREEREEEEEEEEREEEEEREEREESEEEEEEESES * % %

** This function will load a rule, taking the rule
** [DCMRULEPATH i nto account.

ERE R ER R R R R R R R R R R R SR EEEEEEEEEEEEEREEEESEEEEEEES]

DCM|XC DCM Cener al Functi on dcrmloadRul e(

* k k% Kk kk ok kKo **/

const char *rul eNane, [* 1 - p. */
unsigned int flags /* { */
)
DCM[XC DCM Cener al Functi on dc
dqonst char *rul eNane, he nanme of the rul e nodul ¢.*/
iiInt *RC et urn code */
VE

/*************** * * kN EE R R I R R R O R R R

** $ome pl atfor

** These ar
*kkhkk Ak kkkk*x

oad support.

LR R IR I I I I S S I I R I I **/

# 4lse /* El se no dynam c | oad. */
# i ncl

# € /* End no dynanic | oad. */
#endi /* End dynam c | oad. */
/*** LAtk I I I I I I I I I I I I I I R I I I I I I I R I I I 2
*x s the standard routine that | oads the root DCM

** \\ suU ersion flags so dcrmloadRul e() can tell what kind

** of vensi DCL was used to conpile the application.
ER R R o I S R S I I R S I R I S R I O I **/
#defime—domBrmdRutet—mame )

dcrmloadRul e(_name_, DCM Bl ND_RULE_VERSI ON_FLAGS)

/***********************************************************************

** This function will unload a rule | oaded by dcrmloadRul e().
***********************************************************************/
DCM XC i nt dcnnl oadRul e(
DCM Gener al Function rul e /* | Pointer fromdcnlLoadRul e().*/
)
#endi f /* _H DCM_CAD */
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8.22 Standard debug (dcmdebug.h) file

This section liststhedcndebug. h file.

#i fndef _H_DCVDEBUG
#define _H_ DCVDEBUG

/***********************************************************************

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

NCLUDE NAME. . ... dcrdebug. h

PURPCSE. .........
This include defines all the itens and functions needed feor_

¢

1

NOTES. ............

\When the rule is conpiled in debug node,
decl arations are avail able so that all
dccessi bl e.

enerated C code to utilize the DCM Debuggi ng Functi ons

re bypassed. And, instead of declaratio
unctions called by the DCM conpi |l ¢
hese macros | ook just |ike ‘
he expand into not hi ng.

Ise of t a
ode (a y) because the generated C code is
ot cluttereg éprocessor statemnents.

SSUMPTI

calls to these functions to remain in the code
repl ace the function calls wth whitespace.

hiS/is a very easy and reliable way of witing code or rules whi¢

i nternal s node, define the debugging functio

pd
pde
ed.

pd

G
i

fWays contain thefr debugging Sections.  USe Of Numerous annoyin

fdef's and endif's is avoided. Code is cleaner, reads better, is
easier to work with.

RESTRI CTIONS. . . ..

LIMTATIONS. .. ...

DEVI ATIONS. . .. ...

AUTHOR(S)......... Peter C. El nendorf
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* %

**  CHANGES:

* %

***********************************************************************/

/***********************************************************************

** These are the debuggi ng switches.

***********************************************************************/

typedef enum DCMDebugSettings {

DCM_OFF, /* Debug turned off. */
DCM_LOW /* Basic debug info. */
DEM_MEDI UM /* More detail. */
DAM_HI GH, /* Lots of detailx */
DM _FULLBORE /* You better */
} DEMDebugSetti ngs;
/************************************************ * k%

** Typedef for structure dunpers.

ERE R ER R R R R R R R R R R R SR EEEEEEEEEEEEEREEEESEEEEEEES]

typgdef void (*DCMStructureDunper) (const

* % % % % % **/

#i f def DCL_DEBUG

/****************************

** These control array and s

* k%

* % % A **/
#def
#def
#el g
/*** * % %

**'l

itialization for NORVAL COWPI LE.

Fhhkdkhkhhhkdkhkhkrhhkdhkrdhkhhhkhxdkhkhkhxdxkf **/

DCM Al NI T_conpi lerlnits

* % % X

#defi

#defli DCM SINI T_conpilerlnits
#endi
/*** LRI R I I I I S I R R S I I S I I R R I R R R R I R I R I S 2 R
*x DEBUG nbde OR when conpiling the runtine
** d :
9

* % % X khkhkPrkhkhkhhkdhkhkhkhkdrkhkhkrdrdrhhrdrkdrhkdrdhkrdrhhddxdrhkhxkkxkk **/

#ifa

#defli\n€, DCM_ UG _CONDX_PTR(x) (x)

/***********************************************************************

** Returns zero if structure knows it is witable (not witable currently
** means “belongs to TABLEDEF.” This “witable” is a runtime construct,
** NOT part of the VAR semantics of the | anguage.
***********************************************************************/
DCM XC int dcnCheckWitabl eStruct (const DCM STRUCT *,

const char *vn,

const char *fn,

const DCM Rul eScope *rs);
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DCM XC int  dcmCheckWitabl eArray(const DCM ARRAY *,
const char *vn,
const char *fn,

const DCM Rul eScope *rs);

/***********************************************************************

** This function is called on entry to an NDCL statement in debug node.

***********************************************************************/

DCM_XC voi d dcm debugEnt ry(

const DCM Rul eScope *scope, /* 1 ->-current rule scope. */

const DCM STD STRUCT *std, /* 1 ->std struct. */

const char *stntType, /* 1 -> name of st */

const char *nane); /* 1 -> statene */

/**************************************************** >**

** This function is called on exit froman NDCL s hde

ER R R R R S S b S S I R R I S R R I I S I R I **/
DCM|XC voi d dcm debugExi t (

const DCM Rul eScope *scope, /* scope. | */

const DCM STD STRUCT *std, /* */

const char *stntType, / */

const char *nane, */

i nt rc); rn code */

LR R R Y I

DCL statenment in debug mpde.

kkkkkhhkkhhkhhkkhkkkkkkkx ko **/

/***************************** * k%

** This function is called on

ER R B R R O R

DCM|XC voi d dcm debu

const DCM_ | -> current rule scope. */
const | -> std struct. */
const chg | -> name of stmt type. */
| -> statenent nane. */
| stnt return code. */
| printing function to call.*/
| ->result structure. */

/******* W R R R R R R R R R R R R R R R R R R R R R R R R R R EE R R R R E R

**'l

ed on exit froman NDCL statenment in debug nbpde.

N
* % % A At Ik i Sk S S I kb b Sk I S **/

C M Rul eScope *scope, /* 1 ->current rule scope.| */
cons I STD_STRUCT *std, /[* 1 -> std struct. */
const char *stnt Type, /* 1 -> name of stnt type. */
CONSt—Char —TTane; [ —t——>—statemnent TTane: */

i nt rc); /* 1 stnt return code. */

/***********************************************************************

** This function is called on entry to an NDCL statenent in debug node.

***********************************************************************/

50

DCM XC voi d dcm debugEnt r yNoSt d(
const DCM Rul eScope *scope,
const char *stntType,
const char *nane);

/*
/*
/*

-> current rule
-> nane of stm type.
-> statenent nane.

scope.

*/
*/
*/
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/***********************************************************************

** This function is called on exit froman NDCL statenent in debug node.

***********************************************************************/

DCM XC voi d dcm debugExi t NoSt d(

const DCM Rul eScope *scope, /* 1 ->-current rule scope. */
const char *stntType, /* 1 -> name of stnt type. */
const char *nane, /* 1 -> statenent nane. */

i nt rc); /* 1 stmt return code. */

/***********************************************************************

** This function is called on exit froman NDCL statenent ipn-debug node.

LR R R PR R R R R R R R R RS R R R R R RS R R R R R R R R EEEEREEREEEEEREEEEREEY EEEEE **/

DCM|XC voi d dcm debugExi t Wt hDunpNoSt d(

const DCM Rul eScope *scope, /* */

const char *stm Type, /* */

const char *nane, /* */

i nt rc, /* */

DCMSt ruct ur eDunper dunper, / * C*

DCM VA D val ue); /* */

/*************************************** * % % RNk B * % %

** This function is called on exit fr pde.

kkhkkhkMhkhkkhkhhkhkhkhkhkhhhkkhkhkhhkhkikikhkhkhkhx **/
DCM|XC voi d dcm debugExi t Bad

const DCM Rul eScope *scbp rent rule scope.| */

const char *stnt Type, -> nane of stm type. */

const char *nane, > statenent nane. */

i nt 8) ; stnt return code. */

/*** kkhkkhkkhkkhkkhkhkhkhkhhkkhkhkhkhhkhkkhkhkhkhkhkkkhkhkhkfghxi*k
** ] cl ause being taken.
* % % A . E R R N e R A R R R I I I S R R R I R R R I I R R R R **/
DCM]
/* 1 ->current rule scope.| */
/[* 1 stmt return code. */
/*** LRI R I I I I S I R R S I I S I I R R I R R R R I R I R I S 2 R
** Thi i about a default clause being prohibited.
* % % A LAt I I I R I R R R R R R S I I I I I I I I I **/
DCM]
| eScope *scope, /* 1 ->current rule scope.| */
rc); /* 1 stmt return code. */
JE TS F

** This function dunps the nodel proc trees.

***********************************************************************/

DCM XC voi d dcm debug©odel Proclnit (

const DCM Rul eScope *scope, /* 1 ->current rule scope. */
const DCMtree *nodesP, /* 1 ->tree anchor. */
const DCM tree *anyi nP, /* 1 ->tree anchor. */
const DCM tree *anyoutP); /* | -> tree anchor. */

IR R R R R R R R R R R R R S R R R R R R R R R R R SRR R R EEEEREREREEEEREEREREEREREEREEEEE R

** This function dunps the sinple nodel proc data.

***********************************************************************/
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DCM_XC voi d dcm debugModel ProcSi npl e(
const DCM Rul eScope *scope, /* 1 -> current rule scope. */
const DCM STD _STRUCT *std); /* 1 -> std structure. */

/***********************************************************************

** This function dunps Fromand To pin |ists.

***********************************************************************/

DCM XC voi d dcm debugPat hPi ns(

const DCM Rul eScope *scope, /[* | ->current rule scope. */

const char *from>xTo,/* | -> Fronml To string (for nsg).*/

const DCM |i st *|ist [* 1 ->1list to dunp. */
);

/*****************************************************

** This function dunps sinple nanme |ists.

LR R R PR RS R R R R R R R R R EEEEEEREEREREEREEREESEEEREEREESEESESES

* k%

**/

DCM|XC voi d dcm debugNanelLi st (

const DCM Rul eScope *scope, /* */
const char *fronOr To, / * L*x
const DCM |i st *|ist /* */
)
/**************************** * k%
** This function dunps a sing .
EIR R R R I S S S S I I I I R I I **/
DCM|[XC voi d dcm dunpMPTr ee(
const DCM Rul eScope *slcop ? > current rule scope.| */
const DCM tre -> tree anchor. */
const char -> nane of tree. */

)

/********** * %
** This fu
*kk Ak ok kkkkkxk *

DCM|

Fhhkdkhkhkhkkddrhkhkrdhrdhrdkrhrhkdrxdhkdrhkrdxdkfxdx

the pins in a PINLI ST vector.

tEE R EREEEEREEEEREERESEEEEEEEREREESEEEEEE **/

/* 1 ->current rule scope.| */
/* 1 Pin List pointer. */

4
/*** LR R R R R R I I O I R R R R R O R R

** This dunps the standard structure.
EE R R R T R R R I I I I R I I R I I R R I R S I I R R I I R I I I R I I I R I I S **/
DCM|XE voi d dcm dunp_STD_STRUCT(
——const DEMRuteScope—*sTUpT; —t—>—cTurrentTUute —STUpE: */

const DCM STD_STRUCT *std); /[* 1 ->the std struct to dunmp. */

/***********************************************************************

** (enerate nessages each tine we try to stitch a function pointer.

***********************************************************************/

DCM XC int dcm debugStitchX(const DCM Rul eScope *scope,
const char *nane) ;

DCM XC int dcm debugStitchl (const DCM Rul eScope *scope,
const char *namne) ;
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DCM XC i nt dcm debugStitchS(const DCM Rul eScope *scope,
const char *nane) ;

/***********************************************************************

** Generate a message concerning table | oading.

** Always generated, since tables are | oaded before any INIT statnents

** can be executed.

***********************************************************************/

DCM XC voi d dcm debugTabl eLoadi ng
(const DCM Rul eScope *rs,
const char *nane,

const DCMrabl eDescriptor *table);

DCM|XC voi d dcm debugTabl eDef err ed

(const DCM Rul eScope *rs,
const char *name,
const DCMrabl eDescriptor *table);

/*********************************************

** (enerate a nessage concerning dynam c

R R R PR RS R RS EEESEEEEREEREEEEREEEEEEEEEEEREES] RN Bk Kk %k k% Kk k% % %

DCM|XC voi d dcm debugTabl eAdd(const cha const char *

eScope *);
/*** 3 * % * * %k % % *kkkhkhkkkkkkkkkkkk ki
**x !
* % % X X 3 3 *khkkhkhkkkkkkkkkkkkkkkk ok k
DCM|XC voi d dcm debu st %8 g *

/************** * KN * K AN

** This fu we are searching for.
kkkHkhkkkkk* khkkkhkhkkhkhkkhkhkhkhkhkkhkhkhkhhkhkhkhkhkhkhkhkhkhhkkk*k*k*%
DCM|[XC voi d

/***

** Ini tG ali rdl e nessage.

R ERF R R R R R I R I R I O R R R R

* % % % % %

khkkhkkhkkhkhkkhkkhkhkhkhkrhkrxdxhkrhkkhxk*k k%

/* 1 -> current rule scope.
/* | -> standard struct.

/* 1 -> BTR to search for.
/* 1 -> BHC to search for.
/* 1 -> BRC to search for.

EE R R I I S S S b S R I S R I I

DCMXC—voird—dcmrdebugtmit{const—DEM RuteScope—7;

* % %

**/

* % %

**/

* k%

**/

*/
*/
*/
*/
*/

* k%

**/

/***********************************************************************

** Term nate rul e nessage.

***********************************************************************/

DCM XC voi d dcm debugTer n{const DCM Rul eScope *);

/***********************************************************************

** Subrul e | oadi ng.

***********************************************************************/
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DCM_XC voi d dcm debugSubrul eLoad(const DCM Rul eScope *scope,

const char *subrul e);
DCM _XC voi d dcm debugSubr ul ePreLoad(const DCM Rul eScope *scope,
const char *subrul e);

/***********************************************************************

** Segment creation trace nessages.
***********************************************************************/
DCM _XC voi d dcm debugSegDat a(const DCM Rul eScope *scope,

const DCM_PCDB *pcdb) ;

DCM|[XC voi d dcm debugNodeCal | (const DCM Rul eScope *scope,
const char

DCM|[XC voi d dcm debugSt oreCal | (const DCM Rul eScope *s%
const char

DCM|XC voi d dcm debugSl ot StoreCal | (const DCM_
const cha

DCM|XC voi d

DCM|[XC voi d Rul eScope *scope,

* const char *);

DCM|XC voi d

DCI\/I_XCvoid;

ul eScope *scope,

* const char *,

thar *,const char *,

t char *, int, int, const char *

DCM Rul eScope *scope,
const DCM STD_STRUCT *,
char);

Segnent (const DCM Rul eScope *scope,
const DCM _STD_STRUCT *,
char);

debugNet Segnent (const DCM Rul eScope *scope,
const DCM STD_STRUCT *,
const— DCVMHANDEE;
const DCM _HANDLE,
char);

/***********************************************************************

** Printproc conponents.

***********************************************************************/

DCM XC voi d dcrPrint ProcNULL(const DCM Rul eScope *scope,
const char *nane) ;
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DCM _XC voi d dcrPri nt ProcDoubl e(const DCM Rul eScope *scope,

const char *nane,
DCM _DOUBLE val ue) ;
DCM XC voi d dcnPri nt ProcFl oat (const DCM Rul eScope *scope,
const char *nane,
DCM_DOUBLE val ue);

DCM XC voi d dcrPri nt ProcConpl ex(const DCM Rul eScope *scope,
const char *nane,
const DCM COWPLEX  *val ue),

DCM|XC voi d dcnPrint ProcSl ew( const DCM Rul eScope *scop
const char
const DCM _SLEW REC

DCM|[XC voi d dcrPrint Procl nt (const DCM Rul eScope *
const char
DCM _| NTEGER

DCM|XC voi d dcnPri
DCM|[XC voi d dcnPri

DCM|XC voi d dcrPrif

poM|xc voi®1D

ul eScope *scope,
*name,
1 HANDLE *val ue);

DCM Rul eScope *scope,
Ast char *nane,
I Gener al Function val ue);

o¢Voi d(const DCM Rul eScope *rs,
/* -> rule scope.
const char *name, /* -> variable nane
const DCM VO D val ue);/* -> void val ue.

DCM| ri nt ProcErr(const DCM Rul eScope *scope,

const char *nane);

*/
*/
*/

/***********************************************************************

** FORCE protector.

***********************************************************************/

#defi ne dcm checkWitabl eArray(std,arr,vn,fn) \
dcnCheckWit abl eArray((arr), (vn), (fn), DCM_RULE_ANCHOR() )

#defi ne dcm checkWitabl eStruct(std,str,vn,fn) \
dcnCheckWitabl eStruct ((str), (vn), (fn), DCM RULE_ANCHOR())
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/***********************************************************************

** These nmacros save and restore the nodel proc indentation settings.
** | n case of nodel proc error, the indentation is reset correctly.
***********************************************************************/
DCM XC i nt dcm debughMbdel | ndent Saver (const DCM Rul eScope *);
#def i ne dcmvbdel | ndent Saver () \

i nt dcnl ndent Save = dcm debugModel | ndent Saver ( DCM_RULE_ANCHOR() )

DCM XC voi d dcm debughbdel | ndent Rest or er (const DCM Rul eScope *, int);
#defi ne dcmvbdel | ndent Restorer () \
dcm debugMbdel | ndent Rest or er (DCM RULE_ANCHOR() , dcml ndent Save)

/******************************************************* * * k k k k% % ko k% k
** This macro delineates the end of the npdel search.
EE R I B b I b I I b I b I I I S S S S S b S S I b * * k ok *% * % */

DCM|[XC i nt dcrEndMbdel Proc(const DCM Rul eScope *scope
#defli ne dcm debugModel Sear chEnd() dcnEndModel Proc(\D

/********************************************* X * % %

** This macro sets the debug |evel,

LR R R PR RS SRS EEEEEEEREREEEEEREEEEEREREREEREEEREESESE RN Ry **/

DCM|XC DCMDebugSetti ngs dcm debugSet De

#defli ne SET_DCM DEBUG LEVEL( Y
dgm debugSet DebugLevel ( DCM_

* % %

** This macro gueri y but ONLY if DCM conpil ed -deblg.
** The conpiher hi s macro.

B B EE GRS 2 I R 72 R S I R I I R R S I I **/

gCet DebugLevel (const DCM Rul eScope *];
dcm debugGet DebuglLevel ( DCM_RULE_ANCHOR( ) )
((DCWVBt ruct ureDunper) (a))

R R I R S R R R R O R R O

B RIEE I TR R R R R R O R O R R O R O **/

/* 1 ->current rule scope. */
const char *nane) ; /* 1 loop var nane. */

DCM _XC voi d dcm debugLoopEnd(
const DCM Rul eScope *scope, /* 1 -> current rule scope. */
const char *nane) ; /* 1 loop var name. */

DCM _XC voi d decm debugl nt Loop(
const DCM Rul eScope *scope, /* 1 -> current rule scope. */
const char *nane, /* 1 ->loop var nane. */
i nt init, [* 1 initial |oop val ue. */
i nt term /* 1 term nation val ue. */

|

i nt inc); [* i ncrement val ue. */
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DCM_XC voi d decm debugPi nLoop(

const DCM Rul eScope *scope, /* 1 -> current rule scope
const char *nane, /* 1 ->loop var nane.
const DCM HANDLE *pl); /* | the PINLIST.
DCM _XC voi d dcm debugLoopResul t (
const DCM Rul eScope *scope, /* 1 -> current rule scope
DCM _DOUBLE d); /* 1 loop result.

C:2001(E)

*/
*/
*/

*/
*/

/***********************************************************************

** Debug functions for chai ned EXPOSEs.

* % % X

DCM|

DCM]

DCM|
(g
q
DCM|

#def
(g

/***
* % [

* % % X

#el s

khkhkhhkhhkhhkdhhkhkhdhkhkhdhhkdhhhkdkhkddhkdrhhhkdddkhkdhkdkhkhkdhdhhhkhkdhdhkdfhkdkd* %% %
XC voi d decm debugExposeChai nFor war d(
const DCM Rul eScope *scope, [* 1 ssepe
const char *nane, [* 1
i nt rc); [* 1

XC voi d dcm debugExposeChai nSt ops(
const DCM Rul eScope *scope, /*
const char *nane, [*

i nt rc);

XC int dcm debugReveal Var e
onst DCM Rul eScope *scope
onst char *string);

eht rule scope

cm debugReves i = ANCHOR(), (str)) ? ((call),1) : O

* k k% k% k% * k ANk ok k ok k% *N k% k b IR I A I R I I R IR b I R I b I I S I S I S I I
Def i ne
* k k k kK k% * s, S, %

eScope *scope, int leve

**/

*/
*/
*/

*/
*/
*/

*/

* % %

**/

#i f def—dcrmrdebugExit

#undef dcnidebugExit
#endi f

#def

i ne dcm debugExi t (dcnScope, denfst d, denilype, deniNane, denr ¢)

#i f def dcm debugExi t Wt hDunp

#undef dcm debugExi t Wt hDunp

#endi f

#def i ne dcm debugExi t Wt hDunp(dcncope, denft d, denType, cdNnane, denrc, \

dcnDunper, dcnival ue)
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#i f def dcm debugExi t Bad

#undef dcm debugExit Bad

#endi f

#def i ne dcm debugExi t Bad( dcnScope, denfst d, denilype, decmNane, denr ¢)

#i f def dcm debugEntryNoStd

#undef dcm debugEntryNoStd

#endi f

#def i ne dcm debugEnt ryNoSt d( dcnScope, denType, dcrmNane)

#i f def dcm debugExi t NoSt d

#undef dcm debugExit NoSt d
#endi f
#defli ne dcm_debugExi t NoSt d( dcnscope, demType, dcrmNane, d

#i f def dcm debugExi t Wt hDunpNoSt d
#undef dcm debugExi t Wt hDunpNoSt d
#endi f

#defli ne dcm debugExi t Wt hDunpNoSt d( dcnScope, dchd

#i f def dcm debugExi t BadNoSt d
#undef dcm debugExit BadNoSt d
#endi f

#i f def dcm debugDef aul t
ef dcm_debugDef av

#i f def, dom debugModel ProcSi npl e
#undefi dcm debugh©bdel ProcSi npl e

bugMdel Procl ni t (dcnmScope, dcmNodes, decmAnyi n, dcmAnyout )

#endif
#define dcm debugMdel ProcSi npl e(dcnScope, dentst d)

#i f def dcm debugStitchX

#undef dcm debugStitchX

#endi f

#define dcm debugStitchX(dcnScope, dcnNane) (0)

#i f def dcm debugStitch
#undef dcm debugStitch
#endi f
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#def i ne dcm. debugStitchl (denScope, decniNane) (0)

#i f def dcm debugStitchS

#undef dcm debugStitchS

#endi f

#def i ne dcm debugStitchS(dcnScope, decniNane) (0)

#i f def dcm debugTabl eLoadi ng

#undef dcm debugTabl eLoadi ng

#endi f

#def i ne dcm debugTabl eLoadi ng( dcncope, dcmNane, dcnirabl e)

#i f def dcm debugTabl eDef erred

#undef dcm debugTabl eDef erred

#endi f

#defli ne dcm debugTabl eDef err ed( dcnfScope, dcnmNane, d

#i f def dcm debugTabl eAdd
#undef dcm debugTabl eAdd
#endi f

#defli ne dcm debugTabl eAdd(dcnPl, denP2, dciP3,d gmScope)

#i f def dcm debugTabl eDel
#undef dcm debugTabl eDel
#endi f

#def

#i f def dcm debugvbde
#undef dcm debugM©od

#endi f
#defli ne dcm debughhde dcnst d, denbt r, denbhce, denbr ¢)

#i f def dcnfg:Bh,

#undef dcm dehk
#endi
#def|i

#i f def dcmvbdel | ndent Rest or er

#undef—dcrmvodeHtdent Restore
#endi f
#defi ne dcmvbdel | ndent Rest orer ()

#i f def dcm debugPat hPi ns

#undef dcm debugPat hPi ns

#endi f

#def i ne dcm debugPat hPi ns(dcnScope, denKi nd, denli st)


https://iecnorm.com/api/?name=8475fb11c2aa4aef5f20bd0c31f32e77

10

15

20

25

30

35

50

61523-1 © IEC:2001(E) — 295 -

#i f def dcm debugNaneLi st

#undef dcm debugNanelLi st

#endi f

#def i ne dcm debugNaneLi st (dcnScope, denKi nd, dcnli st)

#i f def dcm dunpMPTree

#undef dcm dunpMPTr ee

#endi f

#def i ne decm dunpMPTr ee(dcnBScope, dcnilree, dcnBtring)

#i f def dcm dunpPi nLi st

#undef dcm dunpPi nLi st

#endi f

#defli ne dcm_dunpPi nLi st (dcnScope, dcnli st)

#i f def dcm dunp_STD_STRUCT

#undef dcm dunp_STD_STRUCT

#endi f

#defli ne decm dunp_STD_STRUCT( dcncope, dcnttd

#i f def dcm debuglnit
#undef dcm debuglnit

#endi f

#defli ne dcm debugl ni t (dcnDat

#i f def dcm debugTerm

#undef dcm debugTerm

#endi f

#defli ne dcm debug a

#if g 3 y

#undef dcm ;
#endi f <§§?>
#defli ne dcm deb

#ifq
#und
#endi
#defli

Scope, dcnSubRul e)

pugSybr ul ePreLoad(dcnScope, dcnSubRul e)

#ifq
#undg
#endif

#defime—domdebugSegBata(deScope;, —dePC)

#i f def dcm debugNodeCal

#undef dcm debugNodeCal

#endi f

#def i ne dcm debugNodeCal | (dcnScope, dcmNane)

#i f def dcm debugSt or eCal

#undef dcm debugSt or eCal

#endi f

#defi ne dcm debugSt oreCal | (dcnScope, dcnmNane)
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#i f def dcm debugSl ot St or eCal

#undef dcm debugSl ot St or eCal

#endi f

#defi ne dcm debugSl ot St oreCal | (dcnScope, dcnNane)

#i f def dcm debugDel ayMatri x

#undef dcm debugDel ayMatri x

#endi f

#def i ne dcm debugDel ayMat ri x( dcnScope, den1, denS2, den3, dcn4,
dcns5, dene)

#i f def dcm debugMet hodsd ause

#undef dcm debugMet hodsd ause

#endi f

#defli ne dcm debugMet hodsC ause(dcnScope, denfSl, denfS2)

#i f def dcm debugTest Matri x
#undef dcm debugTest Matri x
#endi f

#defli ne dcm debugTest Matri x(dcnScope, denfS 3% 5%, dcnsh

dcm 6, dcm 7, ¢

#i f def dcm debugPat hSegrent
#undef dcm debugPat hSegnent
#endi f

#defli ne dcm debugPat hSegnent (d

#i f def dcm debugTes
#undef dcm debugTe
#endi f
#defli ne dcm deb

#i f def dem

#undef dcm dehk
#endi f
#def

#i f def< SET_DCM DEBUG LEVEL_VO D

#undef—SET _DEMDEBUG LEVEL VO D
#endi f
#def i ne SET_DCM DEBUG LEVEL_ VO D(dcrnlevel)

#i f def GET_DCM DEBUG LEVEL

#undef GET_DCM DEBUG LEVEL

#endi f

#define GET_DCM DEBUG LEVEL() (DCM OFF)
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#i f def dcm debugl nt Loop

#undef dcm debugl nt Loop

#endi f

#def i ne dcm debugl nt Loop(dcnScope, dcnSl, dcm 1, dcm 2, dcml 3)

#i f def dcm debugLoopResul t

#undef dcm debuglLoopResul t

#endi f

#def i ne dcm debuglLoopResul t (dcnScope, dcnd)

#i f def dcm debuglLoopSt art

#undef dcm debuglLoopStart

#endi f

#defli ne dcm_debuglLoopStart (dcnScope, dcnd)

#i f def dcm debuglLoopEnd

#undef dcm debuglLoopEnd

#endi f

#defli ne dcm debugLoopEnd(dcnfScope, dcnd)

#i f def dcm debugPi nLoop

#undef dcm debugPi nLoop

#endi f

#defli ne dcm debugPi nLoop( dcnScope

#ifq
#und
#endi
#defli

#i f ¢
#ung
#endi
#defli m_ S i\NSt ops(dcnScope, dcrmNane, denr ¢)

#i f ¢
#ung
#endi
#defli CMYS DUMPER(a) ((DCMstructurebDunper) NULL)

#ifq
#undg
#endi

#i f def dcm checkWitabl eStruct
#undef dcm checkWit abl eStruct
#endi f

#define dcm checkWitabl eArray(std, arr, vn, fn)
#define dcm checkWitabl eStruct(std, str,vn,fn)

#i f def dcnWVari abl ePri nt
#undef dcnWVari abl ePri nt
#endi f
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#define dcnmvari ablePrint(str,call)

#i f def dcm debugGat eFor Level

#undef dcm debugGat eFor Level

#endi f

#defi ne dcm debugGat eFor Level (1 vl,rs) O

#endi f /* DCM_GUTS_OR_DEBUG

#endi f /* _H DCVDEBUG

8.23[Standard array (dcmgarray.h) file

This gection liststhedcngar r ay. h file.

/************************************************

** ][NCLUDE NAME. .. .. dcngarray. h

** PURPCSE. ......... CGeneral decl ares for

** ASSUWPTIONS. ......
** RESTRI CTIONS. . .

** UI' M TATI ONS. .

)EVIATI@..

* % [

El mendor f

#defli e -DCM ARRAY_OBJECT 0

* K Kk Kk ok Kk ko

LIRS R R O I R R R R R R R R R R

*/

*/

* % %

**/

/***********************************************************************

** Abstract type for arrays.

***********************************************************************[

typedef void DCM ARRAY;

/***********************************************************************

** Abstract type for functions that print arrays.

***********************************************************************l

typedef void (*DCM ArrayFormat Function) (const DCM ARRAY *);
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/***********************************************************************

** Abstract type for user-witten functions that initialize arrays.

***********************************************************************/

typedef int (*DCM ArraylnitUser Function)(DCM _ARRAY *);

/***********************************************************************

** Abstract type for DCL-witten functions that initialize arrays.

***********************************************************************/

typedef void (*DCM Arrayl ni t DCMFunct i on) (DCM_ARRAY *);

/***********************************************************************

** $cal ars for the type of the itenms in the array.

EREE R EREEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEREEREEEEEEEREEEESESEERESENEEIEESED XA **/

typgdef enum DCM Array_El ement _Types {

DEM _ATYPE_ERROR, /* */
DEM_ATYPE_I nt eger, /* */
DEM ATYPE_Stri ng, /* */
DEM_ATYPE_Doubl e, /* */
DEM ATYPE_Fl oat , /* TA*/
DEM_ATYPE_Functi on, /* */
DEM_ATYPE_Conpl ex, /* */
DEM_ATYPE_Voi d, /* */
DEM ATYPE_St ruct ur pre (ptr). */

khkhkkhkhkxdkhkhkhkxhkkrhkhrdxhxxkx

Future additions will go

IR R R E R EEEEEEEREREEREEEREEEEERS

S hkkkrkhkkhkxkhkhkxhkdxkfxkx

* ~
X% %

*
X

LR R E R R EREEEREEREREEEEEREREESEE **/

DJM ATYPE_MAX ling. *

} DEM_ATYPE;

/********** F Kk AN SRR I S S kO R Rk kR R R R S L
** Array v@ use in the standard.

EE R EE Sk R R hhkhkhkhkhkhhkhhhhdhhhhhhdhhdhddddhhhkhhrhdxx **/
typgdef DCM M | NTEGER_ARRAY;

t ypgqdef
def

| STRI NG_ARRAY;
DCM_DOUBLE_ARRAY;
DCM _FLOAT _ARRAY;

DCM_COVPLEX_ARRAY;
DCM VO D_ARRAY;

/*******************************************************************7 * % %

**  PFor Ppack conpat bty ONEY:

***********************************************************************/

#def i ne DCM ATYPE_Real DCM ATYPE Doubl e

DCM XC const char *dcm array_type_stri ng(DCM ATYPE) ;

/***********************************************************************

** Array initialization option scal ars.

* %

** |nitialization options:

* %
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** DCM AINIT doNotlnitialize - do not initialize.

* %

** DCM AINIT_initAll Zeroes - initialize space to all zeroes.

* %

** DCM AINIT_initByType - initialize space dependi ng on type:

*x I NTEGER - M NI NT

** STRING - NULL

* NUMBER - NaNS

*x PI N - NULL

** FLOAT - NaNS

* DOUBLE - NaNS

* va D - NULL

*x user type - call the ini

*x function i

* % \

* %

* %

* %

** [DCM Al NI T_useFuncti on Ent .

* %

* % \

ER SRR R R R I R S I R O I R I . 3 **/

typgdef enum DCM Array | nitia
DEM Al NI T_doNot I nitialize, */
DEM Al NI T_i ni t Al | Zer oes, */
DEM_AI NI T_i ni t ByType, */
DEM Al NI T_useFuncti on, */
DEM_ Al NI T_conpi | er\ni 5. */
DEM_AI NI T_debugl ® */
DEM_AI NI T_MAX

} DEM AINIT;

/********* * k%

** Attributes

* %

** Unused bNt s\are

* %

* % |

* % % A **/

t yp4

/*** * % %

* % /

* % % **/

/***********************************************************************

** DCM_AATTS_DEFAULT is the only value permitted right now.
** |t is synbolic, neaning “take all default values.”

***********************************************************************/

#defi ne DCM_AATTS_DEFAULT OxFF

/***********************************************************************

** gsizeof () for a DCM _ARRAY.
** Returns size (in bytes) of array space (just the elenments.)
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** | ncludes any padding that may be present. Just like C sizeof().
** Return zero on error.
***********************************************************************/

DCM XC size_t dcm si zeof _DCM ARRAY(const DCM ARRAY *array);

/***********************************************************************

** G ven a DCM ARRAY, return the nunber of dinensions.

* %

* %
Return -1 on error.
***********************************************************************/

DCM XC i nt dcm get NunDi mensi ons(const DCM ARRAY *array);

/******************************************************* EA R R e R

** G ven a DCM ARRAY, return the nunber of elenents
** (Cal |l er supplies space to wite answer into.

* %

** RETURN VALUE: answer if OK, NULL on error.

EE R Rk S I I S S I I S

DCM|XC i nt *dcm _get NunEl enent sPer (const DCM *answel ) ;

/*************************************** SRR R R

** G ven a DCM ARRAY and a di nensi on,

** jln that dinension.
* %

of elenments

** Return -1 on error.

R R E EEEREEEEEEEEEEEEREEEREEEEEERS LR R E R R EREEEREEREREEEEREREESEE **/

DCM|XC i nt dcm get NumEl enment s co : *array, int dimension)

/***************** EEEEEREEREE R EEEEEERERESEEEEERES

** G ven a DCM_

* %

** Return Ar

B B

I|xc Dcm A

t he el enents.

error.
kkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkfhk [

Fype(const DCM _ARRAY *array);

R I I S R R I

to print out vital stats of a DCM ARRAY.

EE R R I R R S R I I S S R I **/

DCM XC void decmprint_array_stats
(const DCM ARRAY *array, /[* -> array to print. */
DCM_AVS options, /* options. */
/********************************************************************
** Optional formatter function to print a debug dunp of the array.
** |f NULL, dcmprint_array_stats does its sinple dunp to stderr.

********************************************************************[

DCM ArrayFor mat Function formatter);

#endi f /* _H_DCMGARRAY *)
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8.24 DCM user array defines (dcmuarray.h) file

This section liststhedcnuar r ay. h file.

/***********************************************************************

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

CHANCES:
EFE R S S O I S O S R * * krk Rk kkkkkkkkkk*k*kk*x*k
#i f ndef _H DCMUARRAY
#defli ne _H DCMUARRAY 1
/****************** *hkkhkkhkkkkhRNKx** FhARIFAFY A dkhddddddddhhrhkhddrhhdkdx*x%x9
** APPLI CATI ON SERV S\ ce ¥Yor a new array.
* %
** Return NULL ¢
* % % A R I S S S S O O R S S S S

I NCLUDE NAME. .. .. dcruarray. h

PURPCSE. . ........ User structures and fucntions to support arrays.

RESTRI CTIONS. . . ..
U MTATIONS. .. ...
DEVI ATIONS. . .. ...

AUTHOR(S)......... Peter C. El nendorf

/* Number of dinensions.

/* -> # of elenents per dinensio
/* Size of an el enent.

/* Type of an el ement.

from DCM_AATTS.
val ue nust be: DCM AATTS DEFAULT

EEER B R R R I R S R S S R I R R R R R O R

DCV_AATTS artripbures,

**/

* k%

**/

*/
Cx
*/
*/

* % %

**/

/********************************************************************

** |nitialization option:

* %

** zero - do not initialize.

** ] - initialize space to all zeroes.

*x 2 - initialize space dependi ng on type:
*x | NTEGER - M NI NT

*x STRING - NULL

** NUMBER - NaNS

*x Pl N - NULL
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*x FLOAT - NaNS
* (user type - not supported.)

********************************************************************/

DCM AINIT initialize,
DCM Arrayl nitUserFunction initializer); /* Init function.

*/

/***********************************************************************

* %

* %

* %

sizeof () for a DCM ARRAY.
Returns size (in bytes) of array space (just the elements.)
Return zero on error.

***********************************************************************/

DCM|XC
sizg_t dcm si zeof DCM ARRAY(const DCM ARRAY *array);

/**************************************************** *W Kk kK AR k%
** Application | ock on a DCM _ARRAY.

* %

** This uses the sanme | ock counter as ASSI GN se.

** |[f you lock, you must unl ock.

** Jlocks and unl ocks only the base object

EE R E R R R I I I I I I I I I I I R I R I Bk % %k %k k% k% % % %
DCM|XC

i nt |decm | ock_DCM ARRAY( DCM _ARRA

DCM|XC

i nt |dcm_unl ock_DCM ARRAY( DCM .

/****************** J R 3 kkkkhkhkkkhkkhkhkhhkhkhkhkhkhkkkk*k*k
** @E ven a DCM AR di nensi ons.

* %

* %

* % %

i nt

/**

H*x ok kk k k% * %k *\
DCM|XC <>

Return -1 on

Fhhkdkhkhhkdkhkhkhrhhdhxdhkhhhkdhxdkhkhxdxkf

dcm get NunD CM_ARRAY *array);

* R I I I S I R Sk

** @ eturn the nunber of elements in each dinensio
*% to wite answer into.
* %
4
** R swer if OK,  NULL on error.
* k % A EE R R I b I S b S b I b I I b I b I I b R b S I I I S S I I O I
DCM|XC
i nt |xdc&m get NunEl ement sPer (const DCM ARRAY *array, int *answer);

>**

**/

* k%

**/

* k *

**/

/***********************************************************************

* %

* %

* %

* %

G ven a DCM ARRAY and a di nension, return the nunber of el enents
in that dinmension.

Return -1 on error.

***********************************************************************/

DCM_XC

int

dcm get Nunkl emrent s(const DCM_ARRAY *array, int dinmension);
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/***********************************************************************

** G ven a DCM ARRAY, return the type of the el enents.

* %

** Return DCM Array_El ement ERROR on error.
***********************************************************************/
DCM_XC

DCM ATYPE dcm get El erent Type(const DCM ARRAY *array);

/***********************************************************************

** G ven a DCM ARRAY, return 1 if it is enpty, zero if it is not.
***********************************************************************/
DCM|XC

i nt |dcm.i sArrayEnmpty(const DCM ARRAY *array);

EE R R O I S kS

** (perations.

EE R BRI S O I I O I I R R O I I R O

>**

**/

/*********************************************

** MArray conpare.

* %

*kkkkkFkkk

** Returns zero for absolutely equal,

kkhkkhkMhkhkkhkhkkhkhkhkhkhhhkkhkhkhhkhkikikhkhkhkhx **/
DCM|XC i nt dcm arraycnp(cons
/***************************** 3 3 3 * % %

** Return pointer to the specifi
** |Intended for ¢ c pyT poses.
** Not high perforf . i of checki ng.

* %

** Returns NULL

*kkAkkxkkkk Fhhkdkhkhhkhkdkhkhkhrhhdhrxdhkhhhkdhxdkhkdkxdxkf **/

DCM|XC
void *dcm.in *array,
*index) ;
#endi /* _H DCMJARRAY */

8.25]

This

#i f idet” _H DCVPLTEM
#define _H DCVPLTEM

/***********************************************************************

** | NCLUDE NAME. . ... denmpltfmh
* %
** PURPOSE..........

** This include provides platformdependent definitions for DCM

* %

** ASSUMPTIONS. . .. ...

* %

** RESTRICTIONS. .. ..
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* %

** LIMTATIONS. ... ..

* %

** DEVIATIONS. .. ....

* %

** AUTHOR(S)......... Peter C. El mendorf

* %

**  CHANGES:
** 01 Oct 93 PCE add HP
** 11 Feb 98 Unnesh Ballal added I NTEL specific defines.

* %
ER R R R I I S S I I I I R I I I A R R I I I S I I R I R I I I R I I I I R S R
/***************************************************** * k% **X*’
** Wake sure a platformis chosen.
LR R I I I R S I I R I I I R R I I R I I R R I I I I I I R
#i f |!defined(_I BVRS) && !defined(_SUN) && !defi ned
&& 'defined(_SO.) && !defined(| NTEL)
# i|f !defined(_I BM DCM PLATFORM OVERRI DE)
/*********************************** * % % RN Bk K %k k k% Kk % % %
** This deliberate syntax error C conpi | er
** when the user has faile at conpile tine
* %
** \We nmust catch this omi s5j ate code be
** accidentally conpiled wi EQtion of this situation
khkkkhkhkkhkkhkhkkhkhkhkhkhhkhhhkhhxdkkhpkdx*xk X khkkkhkkkhkhkkhkhkhkhkkhkhkhkkkkxkk
One_pl atform nmus _ 3 "'Vhg_DCM code
Choos -D HP -D _SOL
# 4gndif
#endi f i:
/*********** * eI I R R I I S I R I R I I I I I I I I R I I
** Qystem i
* Kk kA khkkhkkhkhkhkkhkhkhkhkhkkhkhkhhhkhkhkhhhkhkhkhhkhkhkhkhhhkhkhkkkkk*9
#ifg
#i f nd
#
#endi
#i fdef, _ALL
# defime—ACE—SOURCE

#endi f

#i ncl ude <sys/types. h>
#endi f

#i ncl ude <stdlib. h>
#i ncl ude <stdio. h>
#i ncl ude <string. h>
#i ncl ude <ctype. h>
#i ncl ude <mmat h. h>

**/

* k%

**/

* % %

**/

* % %

**/
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#i f defined(__cpl uspl us)
&& !defined(_I BM DCL_SPECI AL_OVERRI DE_XC_FACTOR)

#def i ne DCM XC extern “C
#define DCM XCX extern “C
#define DCM_XC _OPEN extern “C' {
#defi ne DCM XC CLCSE }

#el se

#def i ne DCM XC
#defli ne DCM_XCX extern
#defli ne DCM_XC_OPEN
#defli ne DCM_XC_CLOSE

#endi f

/********************************************* kkhkkhkFxkkFrkhkk
** [CL_DEBUG and DCL_DEBUG I NI T sane as thei . b S,

LR EIE R S I b b b S I R S I 2 I R R %k k k kK Kk k% **/

#i f |defi ned(DCL_DEBUG && !defi ned( NDCL_
#defli ne NDCL_DEBUG 1
#endi f

#if
#def
#end

#if
#def
#endi

#if
#def|i
#endi

/*** * % %
* % [
***i:
#if q
# i
#

# 4
#endif

**/

/***********************************************************************

** Internal conpile or rule in debug node?
***********************************************************************/
#i f def DCM GUTS

#defi ne DCM GUTS_OR_DEBUG 1

#el se

# ifdef DCL_DEBUG

# define DCM GUTS_OR DEBUG 1
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#endi f
#endi f

/***********************************************************************

** The #define NULL statnment is neant to override the

** #define NULL ((void *)0) declaration found in stdlib.h
***********************************************************************/
#undef NULL

#define NULL O

#i fdef _| BM DCM PLATFORM OVERRI DE
#i nql ude <dcnpltov. h>
#endi f

/************************************************ * % %

** $pecial includes so DCMwill work on the R

ERE R ER R R R R R R R R R R R SR EEEEEEEEEEEEEREEEESEEEEEEES] * % % % % % **/

#i fdef _I BMRS

#defli ne DCM DEV_NULL_FI LE_NAME “/ dev/

#defline _IBMAI X 1
#defli ne DCM_DYNAM C_LOAD_AVAI LA

X A sh’ syst em */
B Dy nax oad exi sts. */
#i fndef _ALL_SOURCE
# define _ALL_SQU
#endi f

| ude <fl oat.

#i ng /* Floating point. */

#endi /* _1I BMRS */

/*** IR R I I S R S R I I R I R I S R I S I I S b I S I I I b S kb I 3k
* % q
9
* % % A ok * % EIR R I R I I I I I I I I I I R S I I I R I I I I I I I I b I I I I I I **/
4
#i f @
# i
# andif
D
#endi

/***********************************************************************

** Special includes so DCMwi Il work on the SUN

***********************************************************************[
#i fdef _SUN
#defi ne DCM DEV_NULL_FI LE_NAME “/ dev/ nul | 7

#define _IBMAI X 1 /* A unix-ish system */
#defi ne DCM_DYNAM C_LOAD AVAI LABLE 1  /* Dynanmic |oad exists. */
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typedef unsigned | ong ul ong; /* A BSD type. */

typedef struct demz2int { int a; int b; } dcm2int;

/***********************************************************************

** Define the Float Signalling Not a Nunber.
*******7\'***************************************************************/
static int dcm SNANFV = 0x7f 855555;

static const float * const dcm SNANFP = (fl oat *)&dJdcm SNANFV;

#def i ne FLT_SNAN (*dcm SNANFP)

/***********************************************************************

** [efine the Float Quiet Not a Nunber.

ER SRR R R S S R b S S I R R I R I R R I R S I I S * * k kK % kK %k % **/
stat|i c int dcm ONANFV = 0x7fc00000;

statlic const float * const dcm QNANFP = (float *)&dc
#defli ne FLT_QNAN (*dcm QNANFP)

/********************************************* * % %
** DPefine the Dbl Signalling Not a Number.
LR EIE R S I b b S I I R I I S 2 I R R %k k k kK Kk k% **/

statlic dcm 2int dcm SNANDV = { Ox7ff5
statli c const double * const dcm SNANDP
#defli ne DBL_SNAN (*dcm SNANDP,

LR R R Y I O

kkkkhkhkkhhkhhkkhkhkkkkhkkx ko **/

80000, 0x00000000 };
doubl e *) &dcm QNANDV;

*/

R A - - /||| /|| ||/, — /o ::*/

/***********************************************************************

** Special includes so DCMwi Il work on the HP.

***********************************************************************/
#i fdef _HP
#defi ne DCM_DEV_NULL_FI LE_NAME “/ dev/ nul | 7

#define _IBMAIX 1 /* A unix-ish system */
#defi ne DCM DYNAM C_LOAD_AVAI LABLE 1 /* Dynam c | oad exi sts. */
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typedef struct dem2int { int a; int b; } dem2int ;

/***********************************************************************

** Define the Float Signalling Not a Nunber.
***********************************************************************/
static int dcm SNANFV = 0x7f 855555;

static const float * const dcm SNANFP = (float *)&dJdcm SNANFV,

#define FLT_SNAN (*dcm SNANFP)

/***********************************************************************

** Define the Float Quiet Not a Nunber.
***********************************************************************/
stat|i c int dcm ONANFV = 0x7fc00000;

statlic const float * const dcm QNANFP = (float *)&dcm_
#defli ne FLT_ONAN (*dcm QNANFP)

/************************************************* * % %
** [efine the Dbl Signalling Not a Nunber.

R R R S I R I S I S I R R R R I R I O **/
st at|i c dcm 2int  dcm SNANDV = { Ox7ff5555 S b ;

statli c const double * const dcm SNANDP = K8 ;

#defli ne DBL_SNAN (*dcm SNANDP)

/*** * k%
* % [

* k% A khkRhFIrkhkkhkhkkhkhkhkhkhkkhkhkhkhkhkkkkkk k9 **/
stat|i c 80000, 0x00000000 };

st at bl e *) &dcm_QNANDV;

#defli ne DBL_QNAN (*g

# ilfdef __cpl usp
cl ass DCM_

# defi ne
cl ass \
# define ( STD STRUCT _Z

# @andif

#endi f /* _HP */
#i f @

#def' _FILE_NAME “nul”

#defli ne YNAM C_LOAD_AVAI LABLE 1 /* Dynam c | oad exists. */
typedef—strouct—dem 2t Tt =, Tt donr 2t

/***********************************************************************

** Define the Float Signalling Not a Nunber.
***********************************************************************/
static int dcm SNANFV = 0Ox7f 855555;

static const float * const dcm SNANFP = (float *)&dJdcm SNANFV,

#def i ne FLT_SNAN (*dcm SNANFP)

/***********************************************************************

** Define the Float Quiet Not a Nunber.

***********************************************************************/
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static int dcm ONANFV = 0x7fc00000
static const float * const dcm QNANFP = (fl oat *)&dcm QNANFYV;
#defi ne FLT_QNAN (*dcm QNANFP)

/***********************************************************************

** Define the Dbl Signalling Not a Nunber.
***********************************************************************/
static dcm 2int dcm SNANDV = { Ox7ff55555, 0x55555555 };

static const double * const dcm SNANDP = (doubl e *)&dcm SNANDV

#defi ne DBL_SNAN (*dcm SNANDP)

/********************************************************* * % k% *kkkFkk*k
** DPefine the DBL Quiet Not a Nunber.

EE R Rk I I S S b I S S S I I S I S S * ok kA K AN,k XK 7**/

stat|ic dcm2int decm QNANDV = { Ox7ff80000, OxO
statli c const double * const dcm QNANDP = (doubl e *)&s¢
#defli ne DBL_QNAN (*dcm QNANDP)

# i|fdef __cpl usplus

cl ass DCM Rul eScope_Z;
# defi ne DCM Rul eScope DCM Rul eScope_
cl ass DCM STD_STRUCT_Z;

# defi ne DCM STD _STRUCT DCW¥

/**********ii*** EEE R S SR EA X EEEA R EREEEEEEEEEEREEEEEEEEEEEEEEEEEEEEE & X5

** Here ar \ FI NI TI ONS
** These def i cific to a platform but are common
** gcross a

R s Rk i R R RV SR Ik Sk b Sk b S S S I I S **/

/*** R IR I R R I I b S I S I 3R
*x I X style platfornmns.

* % % A ER R R R I O I R I I S I R R R R S I R I R I R R **/
#i f d

#def VINT ((int )Ox80000000) /* Smallest integer. */
#endi

#i fdef | NTEL

#i fndef INT_MN
#include <linmts. h>

#endi f
#define DCM M N_INT (INT_MN) /* Smal | est integer. */
#endi f
/ * ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::*/

#endi f /* _H _DCMPLTFM x|
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8.26 Standard state variables (dcmstate.h) file

This section liststhedcnst at e. h file.

#i fndef _H_DCVSTATE
#define _H DCVSTATE 1

/***********************************************************************

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

* %

NCLUDE NAME. . ... denstate. h

PURPCSE. . ........
Add the DCM state vari abl es.

A

L

[

SSUMPTIONS. . ... ..

RESTRI CTIONS. . . ..
THE DECLARATI ONS | NCLUDED BELOW ARE NOT
AS PART OF THE I NTERFACE. DO NOT' REFER
APPLI CATI ON CODE. THEY MAY CHANGE Oy
TO TH S DECLARATI ON W LL NOT BE CONf
AN APAR OR ANY OTHER KI ND OR FORJ
SUGGESTI ON!

IMTATIONS. ... ..

kAkWhkkhkkhhkhkkhkhhkhhhkhhkhhxdrxhrhxdxhhhkkhxk*x*k*

EEE R R R R I I I I R R S R I O

/* Hands OFF!
/* Hands OFF!
/* Hands OFF!
/* Hands OFF!
/* Hands OFF!

*dcm_l_scape; /* Hands OFF!

void *TEeServedas; ~Hands OFF!
short dcmitf; /* Hands OFF!
unsi gned short stateFl ags; /* Hands OFF!
unsi gned int dcnDepth; /* Hands OFF!
void *olist; /* Hands OFF!
void **dcm cdb_dat a; /* Hands OFF!
voi d *reserved6; /* Hands OFF!
voi d *reserved7; /* Hands OFF!
voi d *reserveds; /* Hands OFF!

} DCM _ St at eBl ock; /* Hands OFF!

**/

* % %

**/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
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/***********************************************************************

** Macros for ** OFFICIAL DCM CODE ONLY ** to access mmgic fields.
***********************************************************************/
#def i ne DCM_GET_NODE_TREE() \

((DCM_tree *)(std_struct->dcntt at es- >dcnNodeTr ee) )

#def i ne DCM _GET_ANYI N_TREE() \
((DCM_tree *)(std_struct->dcntt at es- >dcnmAnyi nTree))

#defi ne DCM GET_ANYOUT_TREE() \
((DCM_tree *)(std_struct->dcntt at es- >dcmAnyout Tr ee) )

#defli ne DCM _SET_NODE_TREE(t) \
(gt d_struct->dcntt at es- >dcnNodeTree=(voi d *)(t))

#defli ne DCM_SET_ANYI N TREE(t) \
(qtd_struct->dcnft at es- >dcmAnyi nTree=(voi d *

#defli ne DCM_SET_ANYOUT_TREE(t) \
(9t d_struct->dcntt at es- >dcmAnyout Tr ee=(voi/d\ *)

#defli ne DCM _CB_PTR() \
( (|DCM _Consi st encyBl ock **)

#def]
(*

#def
((
#defli
(*

#defli
((

ine DCM CB() \

#defimeDEM-SET _TF(Std, )
((std)->dcntStates->dcmitf = (x))

#defi ne DCM STATE_FLAGS(std) \
((std)->dcntt at es- >st at eFl ags)

#define DCM DEPTH(std) ((std)->dcnftat es->dcnDept h)
#defi ne DCM GET_OLI ST(std) ((DCM list *)((std)->dcnfttates->o0list))

#define DCM SET_OLI ST(std, 1) (((std)->dcnStates->olist)=(void *)(l))
#endi f /* _H DCVSTATE. * |
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8.27 Standard table descriptor(dcmutab.h)
This section lists the demutab.h file.
#i f ndef _H DCMUTAB

#define _H DCMUTAB 1
#i f ndef DCM GUTS

/***********************************************************************

** | NCLUDE NAME. . ... dcrnut ab. h
* %
** PURPOSE. .. .......

** This is but a partial declare for the DCMrabl eDescri ptof.

* %

** NOTES.............

** The full content of the data block is H DDEN from

** The first few words are exposed for use by DC
g

** dener at ed code.

* %

** ASSUVPTIONS. ......
* %

** RESTRICTIONS. .. ..
** DO NOT MODI FY OR ACCESS THESE FI EL

* %

** UIMTATIONS. ... ..

* %

** DEVIATIONS. . ... ..

* %
**  AUTHOR( S) r C. El%orf
* %

**  (CHANGES:

* %

*kk Ak Kk xkkkk

typgdef str

vagid *nmrr; /* Do not mnodify!
i /* Do not nodify!
ur /* Do not nodify!
} Iq
#endi

4

#endi /* _H DCMUTAB.

EE R R R R R R R R R R R R R R R EE R R R R R REE

**/
*/

*/
*/

*/
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9. Parasitics

C:2001(E)

This section describes the parasitics used within the DPCS. The formal syntax is described using Backus-
Naur Form (BNF). The following conventions are used:

a)

b)

d)

f)

9)

h)

)

K)

Lowercase words, some containing embedded underscores, are used to denote syntactic categories

(terminals and non-terminals), e.g.,

name_map_entry

Syntactic categories have no special fonts when used in the BNF, but are italicized when defined or

referred to in the text.

Boldface words are used to denote reserved keywords, operators, and pun tuatioﬁx<ks

it stands for itself, e.g.,
suffix_bus delim =]} 1) |

it appears in boldface, in which case it stands for itsel
e repetitions occur from left to right as with an equi

cnumber \= (number number)

as a

arsto
mple,

. The
alent

iface,

in an

Angle brackets enclose items when no spacing is allowed between the items, such as with

rdentfrer—trrthefotowmgexampte:

identifier ::= <identifier_char>{ <identifier_char>}
the actual character(s) of the identifier cannot have any spacing.
A hyphen (-) is used to denote arange. For example:

upper :=A-Z

indicates that upper can be an uppercase |etter (from A to Z).

The main text uses nbnospace font for examples, file names, and references to constants such as

0, 1, or x values.
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9.1 Introduction

The Standard Parasitic Exchange Format (SPEF) provides a standard medium to pass parasitic information
between EDA tools during any stage in the design process. Parasitics can be represented on anet by net basis
in many different levels of sophistication from asimple lumped capacitance, to afully distributed RC tree, to
amultiple pole AWE representation.

9.2 Targeted applications for SPEF

SPEF is suitable for use in many different tool combinations. Because parasitics can be represented in vari-
ousle rstrcatiom, SP i i Jijom i fout th gn flow

procs Drma-
tion s w the
paragtics were generated. A diagram of how SPEF interfaces with various exa yn in
Figune 9-1.

Interconnect (Hard Macros)

Estimation
wﬁ QA

Floorplanning <« .|

efay Calculation

/ Rule Checks (e.g.
>

Place & Route

max|oad)
Power Calculation

Crosstalk Analysis

9.3 §

This

9.3.1

K eywords, Tdentifiers, tharacters and ombers are defimited-by syntax characters, whitespace, or rewline.
Syntax characters are any nonalphanumeric characters required by the syntax. Alphanumeric characters
include upper and lowercase alphabetic characters, al numbers, and the underscore (_) character. White
space (space and tab) and newline may be used to separate lexical tokens, except for hierarchy separatorsin
pathnames, pin delimiters or bus delimiters, where no white space or newline is allowed. All keywords in
SPEF start with an asterisk (*) and are composed of all capital letters (for example, * SPEF).

9.3.1.1 Alphanumeric definition

The syntax for alphanumeric characters and numbers in SPEF is given in Syntax 9-1.
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alpha::= upper | lower

upper :=A-Z

lower ::=a-2Z

digit:=0-9

sign ::= pos_sign | neg_sign

pos sign =+

neg_sign:.=-

integer ::= [sign]<digit>{ <digit>}

decimal ::=[sign]<digit>{ <digit>} {<digit>}

fraction ::= [sign].<digit>{ <digit>}

exp ::= <radix><exp_char><integer>

radix ::= decimal | fraction

exp char :=E |e

float ::= decimal | fraction | exp

number ::= integer | float

pos_integer ::= <digit>{ <digit>}
pos_decimal ::= <digit>{ <digit>} .{ <digit>}
pos fraction ::= .<digit>{ <digit>}
pos_exp ::= <pos_radix><exp_char><in
pos_radix ::= pos_integer | decimal
pos_float ::= pos_decimal (i
pos_number ::= pos_integer |

9.3.1

Thel

asic gram pntax 9-2.
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path ::=[<hier_delim>]<bit_identifier>{ <partial_path>}[<hier_delim>]
hier_delim ::= hchar
hchar = |/ |||
bit_identifier ::=

<identifier>

| <identifier><prefix_bus_delim><digit>{ <digit>} [<suffix_bus_delim>]

identifier ::= <identifier_char>{ <identifier_char>}
identifier_char ::= <escaped_char> | <alpha> | <digit>| _
escaped_char ::= \<escaped_char_set>

escaped_char_set ::= <specia_char> |
special_char ::= . \
}i?llm"l/ol&l LCOT* T+ =15 <= AN@ N INDI

prefix_bus delim:=[|{| (|<]|:].

suffix_bus delim:==1]1}1)|>

partial_path ::= <hier_delim><bit_identifier>
physical_ref ::= <physical_name>{<partial_physi
physical_name ::= name
name ::= qgstring | identifier

gstring ::=“{ gstring_char
gstring_char ::= specia_ch
white_space ::= space | tab

9.3.2

This

9.3.2

The g

File syntax

&_dé [name_map] [power_def] [external_def] [define_def] internal_def

Syntax 9-3—Syntax for base SPEF _file definition

9.3.2.2 Header definition

The syntax for the header definition is given in Syntax 9-4.
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header_def ::=
SPEF_version design_name date vendor program_name program_version
design_flow hierarchy_div_def pin_delim_def bus_delim_def unit_def

SPEF version ::= * SPEF gstring

design_name ::= *DESI GN gstring

date ::= * DATE gstring

vendor ::=*VENDOR gstring

program_name ::= *PROGRAM qstring

program_version ::= *VERSION gstring

design_flow .= * DESIGN_FLOW gstring { ostringy

hierarchy_div_def ::=*DIVIDER hier_delim

pin_delim def :=*DELIMITER pin_delim

pin_delim ::= hchar

bus delim_def ::=*BUS DELIMITER prefix_bus ¢

The

\\
pition \/
yntax for the unit definition is given in ntax@

unit_def ::=time_scale cap res_Scaedndus, scale
time scale::=*T_UNIT pos | er thaeunit
) ¢ : S C It

9.3.

The 3 mapping definition is given in Syntax 9-6.

name_map ::=*NAME_MARP name_map_entry { name_map_entry}
name_map_entry ::= index mapped_item

index ::= * <pos_integer>

mapped_item ::= identifier | bit_identifier | path | name | physical_ref

Syntax 9-6—Syntax for name map definition
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9.3.2

.4 Power and ground nets definition

The syntax for power nets and ground nets definition is given in Syntax 9-7.

power_def ::= power_net_def [ground_net_def] | ground_net_def
power_net_def ::=* POWER_NET S net_name { net_name}
net_name ::= net_ref | pnet_ref

net_ref ::= index | path

pnet_ref ::= index | physical_ref

ground_net_def = *GROUND _NETSnel_name { nel_name} A
AN

9.3.2

The

Syntax 9-7—Syntax for power and ground definition

.5 External definition

yntax for the external definition is given in Syntax 9-8. /\

The

\ \iy}ax 9-8—Syntax for external definition
yntaxfor (port (conneetion) attributes definition is given in Syntax 9-9.

CUINI I_aLtl ..— CUUI dll Ia‘LCD i L,ap_i uad i dIUVVD i dl iViI IU_\,UI=

coordinates ::= * C number number

cap_load ::=*L par_value

par_value ::=float | <float>: <float>: <float>

slews ::= * Spar_value par_value [threshold threshold]

threshold ::= pos_fraction | <pos_fraction>:<pos_fraction>: <pos_fraction>
driving_cell ::=*D cell_type

cell_type::=index | name

Syntax 9-9—Syntax for connection attributes definition
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9.3.2.6 Hierarchical SPEF (entities) definition

The syntax for the entities definition supporting hierarchical SPEF is given in Syntax 9-10.

define_def ::= define_entry { define_entry}
define_entry ::=
*DEFINE inst_name {inst_name} entity
| *PDEFINE physical_inst entity
entity ::= gstring

9.3.2

The g

Syntax 9-10—Syntax for entities definition

.7 Internal definition

yntax for the internal definition isgivenin Syntax 9-11.

internal _def ::= nets { nets}
nets::=d_net|r_net|d_pnet|r_pnet
d_net::=
*D NET net_ref total_
[routing_conf] [conn_

r net::=*R_NET net_reft
d_pnet ::=
*D_PNET pn

9.3.2

The g

net =
Nr \D\_K?ET net_ref total_cap

[rduting_conf] [conn_sec] [cap_sec] [res sec] [induc_sec] *END
total “Cap ::= par_value

1 Uutil IH_LUI If . & \VI CUI If

conf ::= pos_integer

conn_sec ::= * CONN conn_def { conn_def} {internal_node_coord}
cap_sec::=*CARP cap_elm{cap_elem}

res sec ;.= *RESres elem {res elem}

induc_sec ::=*INDUC induc_elem {induc_elem}

Syntax 9-12—Syntax for d_net definition
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a)

The syntax for the d_net connectivity section definition is given in Syntax 9-13.

conn_sec ::= * CONN conn_def { conn_def} {internal_node_coord}
conn_def ::=
*P external_connection direction { conn_attr}
| * | internal_connection direction { conn_attr}

external_connection ::= port_name | pport_name
internal_connection ::= pin_name | pnode_ref
pin_name ::= <inst_name><pin_delim><pin>

b

~

pHT-=tncexit—fcentifrer

pnode_ref ::= <physical_inst><pin_delim><pnode>

pnode ::= index | name

internal_node _coord ::=* N internal_node_name coordinates

internal_node_name ::= <net_ref><pin_delim><pos i nteg?r\
N

Syntax 9-13—Syntax for d_net connectivity/sect iKution

cap_sec::=*CAPcap €
cap_elem::=

| cap_id node_name nade | p
cap_id ::= pos igteger

c)

\ W-M—Syntax for d_net capacitance section definition

The'syntax Ter the d_net resistance section definition is given in Syntax 9-15.

res sec ;.= *RESres elem {res elem}
res_elem::=res id node_name node_name par_value
res id::= pos_integer

Syntax 9-15—Syntax for d_net resistance section definition
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d) Thesyntax for the d_net inductance section definition is given in Syntax 9-16.
induc_sec ::=*INDUC induc_elem {induc_elem}
induc_elem::=induc_id node_name node_name par_value
induc_id::= pos_integer

Syntax 9-16—Syntax for d_net inductance section definition
9.3.r72TTretdefimition
The gyntax for the r_net definition is given in Syntax 9-17.

r_net :=*R_NET net_ref total_cap [routing_conf] {dri
driver_reduc ::= driver_pair driver_cell pie_model |
driver_pair ::=*DRIVER pin_name

driver_cell ::=*CELL cell_type

pie model ::=*C2 R1 C1 par_vaue par (value par_v
load_desc ::=*L OADS W{rc

The

ieon

residue_desc

mponent ::= number

imaginary _component ::= number

\value [pole_residue_desc]

residue_desc ::= *K pos_integer residue { residue}
residue ::= complex_par_value

Syntax 9-18—Syntax for r_net load descriptions definition

9.3.2.7.3 d_pnet definition

The syntax for the d_pnet definition is given in Syntax 9-19.
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d_pnet ::=

*D PNET pnet_ref total_cap

[routing_conf] [pconn_sec] [pcap_sec] [pres_sec] [pinduc_sec] *END
pconn_sec ::= * CONN pconn_def { pconn_def} {internal_pnode_coord}
pcap_sec ::= * CAP pcap_elm {pcap_elem}
pres sec ::= *RES pres elem {pres elem}
pinduc_sec ::=*NDUC pinduc_elem { pinduc_elem}

Syntax 9-19—Syntax for d_pnet definition

The syntax for the d_pnet connectivity section definition is givenin S\/r&x

pconn_sec ::= * CONN pconn_def { pconn_def} {intern n

pconn_( def
*p pexternal_connectlon direction { conn_attr
| * | internal_connection direction { conn

pexternal_connection ::= pport_name
internal_pnode _coord ::=* N internal
internal_pnode_name ::= <

b

~

The syntax for thewdta\e N
I\N

et_ref><pin_delim><pos integer>
<pnet_ref2><pin_delim><pos_integer>

2 — nnat

nnat raof rof
Pt rer=——prcc

c)

Syntax 9-21—Syntax for d_pnet capacitance section definition

The syntax for the d_pnet resistance section definition is given in Syntax 9-22.
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pres sec ;.= *RES pres elem {pres_elem}
pres_elem ::=res_id pnode_name pnode_name par_value

Syntax 9-22—Syntax for d_net resistance section definition

d) Thesyntax for the d_pnet inductance section definition is given in Syntax 9-23.

pinduc_sec ::= *INDUC pinduc_elem { pinduc_elem}

pinduc_elem::= induc_id pnode_name pnode_name par_value (\ x

Syntax 9-23—Syntax for d_pnet inductance secfion defigitio.

9.3.2.7.4 r_pnet definition

The gyntax for the r_pnet definition is given in Syntax 9-24.

AL

r_pnet::=*R_NET pnet_ref to [routingl canf] { pdriver_reduc} *END
pdriver_reduc ::= pdriver_pair-eriver el Npiewmodel load_desc

pdriver_pair ::=*DRIVE int?n% nestion

Wnet definition

nerics and underscore (_) shall be escaped when used in an identifigr in a

I#ES%& )()*+,-. /1, <=>2@[\]"{|}~

Th U AL W G+ ol acl Ao P T byt 14 K cadl o HPA| 11 it ol U 'y h
ecuUlC\ } ToOTIUL AITUVVCU VVILhmTT abpu |||u, Ut it Ldam VT USCU Wit Al TUCTirier Ut Uit TUtCIr el V\I er'

escaped. Exceptions to the escaping rules are:

— thepin_delim between an instance and pin name, suchas: inl\ $481: X

— thehier_delim character, suchas/ in/ t op/ cor ebl k/ cpul/ i nreg0/ |\ $481

— aprefix_bus delim or suffix_bus _delim being used to denote a bit of a logical bus or an arrayed
instance, such as DATAQUT[ 12]
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9.3.3.2 Character escaping mechanism for identifiers in SPEF

Escape a character by preceding it with a backslash (\). An alphanumeric or underscore preceded with a
backdash islegal, and merely maps to the unescaped character. For example, \ Aand A in an SPEF fileare
both interpreted by an SPEF reader as A. Some characters shall not be included in an identifier under any cir-
cumstances, such as whitespace like space or tab, and control characters such as newline, carriage return,
formfeed, etc.

9.3.4 Comments

/1 begins a single-line comment anywhere on the line, which is terminated by a newline /*_begins a multi-
line gomment, terminated by */. No nesting of comments is allowed; / / appearing etweew *is

treatgd as characters within the multi-line comment.

An application may ignore comments and is not required to pass them forward.

9.3.9 File semantics

This section describes the semantic intent underlying each construct.
a)
b)

S Cre-

d)

€)

f)

9)
esénts the name of the program used to generate this SPEF _file.

h) : e KN/ DCOLAVN] oot
ProgramT—_verSon.. = vV EIN\NOoromN gty

gstring represents the version number of the program used to generate this SPEF file.
i)  design_flow::=*DESIGN_FL OW gstring { gstring}

This construct gives information about the content of this SPEF_file and/or at which stage in the
design flow this SPEF_file was generated. It may save processing time to not have to determine if
the SPEF_file contains certain information. The construct can identify where certain information
being absent from the SPEF _file carries meaning.

The application reading the SPEF_file isthus able to correctly interpret the SPEF_file and determine
whether its content is appropriate for the design flow being used or for this stage in the design flow.
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specific design flows. The predefined values shown in

Table 9-1 provide standard interpretation of common design flow information.

Table 9-1—Design flow values

Value

Definition

EXTERNAL_LOADS

External loads, if any, are fully specified in the SPEF_file.
Absence of EXTERNAL_L OADS means they either are not
specified or are not fully specified in this SPEF_file; if the

anplicationreauiraecthic infarmation thaAnaNaati an chal|
PPt O EqUHESTHSHRHOH RS B tHePPH HOR-SHcy|

have some other means of getting externa load informetifon,

EXTERNAL_SLEWS

or if noneis available, shall issue ag’err rne&s%ge d ekit.

FULL_CONNECTIVITY

T %

i ssing/information, such as merging missing logical ni
itics from another source or reading the netlist and

information to be present in the SPEF _file, it shall issue
error message and exitif M SSI NG_NETS is present. It hall
be a semantic error for both FULL_CONNECTI VI TY

M SSI NG_NETS to belisted in the same SPEF _file. Pr
ence or absence of physical nets (pnets) and power and/
ground nets does not affect M SSI NG_NETS; the value per-
tainsto logical netsrelated to the design function

NETL W\IM{G

The SPEF _file uses Verilog type naming conventions. It shall
be a semantic error for more than one netlist type to be ligted
for the same SPEF file.

o o e oo
NET ST YPE-VHDLS7

Fhe SPEFfiteuses VB ES7mammgconventions—ttsheat! be
asemantic error for more than one netlist type to belisted for
the same SPEF file.

NETLIST_TYPE_VHDL93

The SPEF_file uses VHDL93 naming conventions. It shall be
asemantic error for more than one netlist type to belisted for
the same SPEF file.

NETLIST_TYPE_EDIF

The SPEF_file uses Edif type naming conventions. It shall be
asemantic error for more than one netlist type to belisted for
the same SPEF file.
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Table 9-1—Design flow values (continued)

Value

Definition

ROUTING_CONFIDENCE conf

This specifies a default routing confidence value for all the
nets contained in the SPEF_file. ROUTI NG_CONFI DENCE
is further described under d_net semantics.

conf ::= pos_integer

ROUTING_CONFIDENCE_ENTRY conf string

This DESI GN_FLOWCconstruct defines routing confidence
values to supplement the predefined routing confidence val-
ues. The conf value shall be consistent wi tﬁpr\edeﬁ ned values

tescribedrthed et sementics:
conf ::= pos_integer
string ::= <gstring_char>{ <qstrin)q char>} (\

NA

M E_SCOPE scope

This DESI GN_FL OWconstru ifi }s)

SPEF_file) or FLAT (relei

design). See“define_def

1on

aa‘]_
this

gi-
ets,

SLH

W_THRESHOL DS threshold thrsho}

is\\con ruct ecifl&es%i t input slew thresholds for fthe
ign, wheretheXirst threshold isthe low input thresholfl as
f the e level for the input pin, and the

is the high input threshold as a percentdge
level for theinput pin. threshold isasingld or

PIN

| CAP cap_calc_metho

%

ﬂs{co Uct specifies what type of pin capacitances arg¢
included in the total_cap entriesfor all netsin the SPEF _file.

> designates no pin capacitances are included in the
t

al_cap entries, | NPUT_OUTPUT (the default value) des-
gnates both input and output pin capacitances are included,
and | NPUT_ONLY designates only input pin capacitancgs
(no output pin capacitances) are included.
cap_calc_method ::=
NONE | INPUT_OUTPUT | INPUT_ONLY

)

k)

= *DIVIDER hier_delim
archy delimiter. Legal characters are the hchar set: ., /, &, or |.
“=*DELIMITER pin_delim

pi n_riplim is the delimiter between an instance name and pin name. | pgal characters are the

hchar

set: ., /, :, or |. To alow for naming conventions having the pin_delim being the same character as
the hier_delim, the application reading the SPEF _file needs to distinguish between the two based on

context.

bus delim def ::=*BUS DELIMITER prefix_bus delim [suffix_bus_delim]

prefix_bus delim denotes the opening of designation of a bus bit or arrayed instance number;
suffix_bus_delim denotes the closing of the designation of the bus bit or arrayed instance, such as|

and ] in DATA[ 2] . It shall be a semantic error if a bus delimiter character is the same as the
hier_delimor pin_delim. Legal charactersfor prefix_bus delimare[,{, (, <, :, or ., whilelegal char-
actersfor suffix_bus delimare], }, ), or >. It shall be a semantic error if the suffix_bus_delim s not
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the corresponding closing character for a prefix_bus_delim of [, {, (, or <. There normally is not a

suffix_bus_delimif the prefix_bus delimis : or.

Examples

A SPEF _file produced from a Verilog netlist would normally specify
*BUS DELIM TER [ ]

sodunmy[ 21] would be alegal SPEF hit_identifier with no escaping. If
*BUS_DELI M TER :

is used instead, then bit identifier dumy: 21 islegal.
unit_def ::=time_scale cap_scaleres scaleinduc_scale
This section defines the units for this SPEF _file.

time_scale::=*T_UNIT pos_number time_unit

This specifies the time unit used throughout the SPEF _file. ¢ \ i {ng point nymber

and time_unit is NS for nanoseconds or PS for picoseco
cap_scale::=*C_UNIT pos_number cap_unit

This specifies the capacitive unit used throughe
number and cap_unit is FF for fe

i€ Thefirst part of a name map entry is the index (hash id

ésent the name and the second part is the name being mapp

point

num-

point

ay be
used

bd, as

—power _def——=power et _deffground et def} [groano—Tet_uel

This optional section identifies logical and physical net name(s) which are power or ground nets.
These logical and physical nets may or may not havei nt er nal _def entriesand may or may not
be captured in the design’s netlist. These net names are commonly used in logical netlists to tie cell

inputs high (power) or low (ground).
power_net_def ::= * POWER_NET Snet_name { net_name}

This specifies the power net name(s) used in the SPEF _file. net_name can be areference to a net or

pnet,

where


https://iecnorm.com/api/?name=8475fb11c2aa4aef5f20bd0c31f32e77

10

15

20

25

30

35

50

61523-1 © IEC:2001(E) - 329 -

v)

net_name ::= net_ref | pnet_ref
net_ref ::= index | path

is a path, or an index to a path, which represents the logical hierarchy name of, or refer-

enceto, alogical net.

pnet_ref ::= index | physical_ref

is aphysical reference, or an index to a physical reference, which represents the physical

hierarchy name of, or reference to, a physical net.

Example

*PONER_NETS /top/core_0/vdd2 VDD *34

ground_net_def ::= * GROUND_NET Snet_name { net_name}

This specifies the ground net name(s) used in the SPEF _file. net 4
cal net or to a pnet.

dethfough these ports
itive loads on the ports. If
is recommended.

The tion shall bel, B, or O (input, bidirectional, or output, respectively).

logi-

b par-
This
A port

shall
n the

bein

vning
ntifier

o

ravil CUNMT_attl dlEU[JLIUIId.I andareshowT i Tapte 9-2:
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Table 9-2—conn_attr types

Type Definition
*C number number Coordinates for the geometric location of the logical or physical
port
*L par_value The capacitiveload isin terms of the C_UNI T. The par_value can

be asingle float or atriplet float:float:float.
/

||
*S [lar_val ue par_value [threshold threshold]

5

oS
7]

=gy
cQ
[vl=x

*D ¢ell_type b Oof

ion
determining what action to take whenlit
R, whether or not the library has a cel
e. For example, an approximation of the output

an unknown drlvmg cell type might be inferfed

s for the SPEF_ file. Information shown in| the
shall be consistent with that in the* CONN section of applica-
brtes snown in the two sections are cumulative. If an application determines

s5ing from both sections, the application shall issue an error message and

port_entfy ::= pport_name direction { conn_attr}

The pport_name 1s defined as
pport_name ::= [<physical_inst><pin_delim>]<pport>

physical_inst isaphysical_ref or an index to aphysical_ref denoting the physical instance
of the entity owning the pport, pin_delim is the hchar defined by *DELIMITER and
pport isaname or an index to a name denoting the port of the physical entity. In atop-level
SPEF_file, thereis usually no physical_inst and pin_delim

(eg., * PHYSI CAL_PORTS “My_Desi gn”/” mai n power”).

The direction shall be |, B, or O (input, bidirectional, or output, respectively).

All conn_attr are optional. They are the same as shown in Table 9-2.
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y)

define_def ::= define_entry { define_entry}

This optional section specifies entity instances within the current SPEF_file which are actually para-
sitic SPEF_file partitions described in one or more other SPEF_file(s). The application thus knows
to read and merge the multiple SPEF files in order to find the parasitics for the overall design.
Example applications include package parasitics added around a chip design, pre-routed blocks
being included in adesign, dividing a large design into regions for parasitic extraction, or partition-
ing the design into sections which are at different stages of the design, floorplanning, or physical
design process.

Nesting is alowed. Each parent SPEF _file shall be read before its child SPEF_file(s). The applica-
tion shall know separately the searchpaths and SPEF _file names for the multiple SREF files.

There shall be a separate define_entry for each child SPEF _file referencedhin the curcent ;Larent

SPEF file of the form:

define_entry ::= *DEFINE inst_name {inst_name} entity
| * PDEFINE physical_inst entity

1) Anentity isagstring whose value shall correspond to theqst 'ng for i child
SPEF _file. Logical nets within a physical partition may conhe sysical ports, sincefthose

D

physical ports may not exist in the logical netlist. pretseanalso Beco ed Ao physical ports.

each
con-
than

does
hdary

n the
refor
FLAT.

arent
- _file may be either instance pins or pnodes. Likewise, logical net connectiong from
the child to the parent in the child SPEF file may be either logical or physical portd This
allows, but does not require, correspondence between the logical and physical hierarchy
for any portion of the boundary between the two files.

2) A pnet within a SPEF_file may only connect to physical ports; it shall be a semantic error if a
pnet is connected to a logical port. However, a pnet may connect to both pins and pnodes for
logical and physical objects, including child SPEF entities.

It shall be a semantic error if alogical net in one SPEF _file is connected to a pnet in the other;
i.e., nets being merged across the boundary between SPEF _files shall be of a consistent type,
either logical or physical. Because reduction cannot be performed until all parasiticsfor anet or
pnet are known, any logical net crossing the boundary between parent and child SPEF_files
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shall be in d_net form in both files, and any pnet crossing the boundary between parent and
child SPEF _files shall be in d_pnet form in both files. Any net or pnet crossing the boundary
between parent and child SPEF_fileswhichisinr_net or r_pnet form shall constitute a seman-
tic error; r_netsand r_pnets are not allowed to connect to logical or physical ports, or to pins or
pnodes of child SPEF entities.

When merging SPEF _files, it shall be asemantic error if the child SPEF_file logical or physical
port and parent SPEF_file instance pin or pnode directions do not correspond; e.g., a connec-
tion between the parent and child cannot be called an output in both files or an input in both
files, but abidirectional in one SPEF_file may be connected to an input, output, or bidirectional
in the other SPEF_file.

3

eg., if e|ther the parent or child has M
M SSI NG_NETS.

[roting~conf] [conn_sec] [cap_sec] [res_seq] [induc_sec] *END

dns distributed parasitic information for alogical net. The parasitic network mgy be

defived from an estimation, global route, extraction, or some other source, or it may be a gartial

reduction (using AWE or some other means) of a more detailed parasitic network. If the parasitic val-
ues are small enough to yield an insignificant RC delay, the d_net can be simplified to a lumped
capacitance form.

1

The net_ref can either be a path or anindex to apath. Thetotal_capisapar_vaueandissimply
the total of all capacitances on the net, not an equivalent capacitance, and a so includes cross-
coupling capacitances and external loads (from the * CONN and/or *PORT S sections).
Whether it includes pin capacitances is determined by the * DESI GN_FLOW value for
PI N_CAP. Cross-coupling capacitances are assumed to be to ground for this calculation. The
total_cap isasimple lumped capacitance if thereisno cap_sec.
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2) Therouting_conf allows atool to record a confidence factor specifying the accuracy of the par-

asitics for the net. This routing_conf field allows different netsin a SPEF_file to have different
levels of accuracy, such as when some nets in a design have been extracted while others were
estimated. The default parasitic confidence value for the SPEF_file can be set in the
DESI GN_FL Owstatement by use of the ROUTI NG_CONFI DENCE construct.

The routing_conf is optional for both R_NET and D_NET and follows total_cap

routing_conf ::=*V conf
conf ::= pos_integer

Predefined values for conf are

10 Statistical wire load model

20 Physical wire load model

30 Physical partitions with locations, no cell }
40

50
60
70
80

for conf other than provided in the predefingd set,
in the DESI GN_FLOW construct using the
e. Room is provided between predefined conf Jalues
CE_ENTRY conf value can be consistent with predefined
5 can designate an estimate whose accuracy is bettef than
Qdels bubnot as good as physical partitions with locations, less cell place-

.= *P external_connection direction { conn_attr}
| *| internal_connection direction { conn_attr}

external_connection ::= port_name | pport_name

Internal_connection ;.= pin_name | pnode_ret
internal_node_coord ::=* N internal_node_name coordinates

This section defines the connections on anet. A connection begins with a* P if it isexternal (a
port or pport), and with a* | if it isinternal (a pin of alogical instance or a pnode of a physical
object). The d_net can be connected to a physical port (pport) only if the current SPEF _file
describes a child physical partition; otherwise it can only connect to logical ports. Similarly, the
d_net can be connected to a pnode only if the SPEF _file describes a parent with one or more
physica partition child SPEF _files; otherwise it can only connect to logical pins. If the optional
* CONN section is missing, an application which requires all connectivity information to be
present in the SPEF _file shall issue an error message and exit.
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i) Theport_nameisdefined as
[<inst_name><pin_delim>]<port>
where inst_name is a path or an index to a path denoting the instance of the logical entity
owning the port, pin_delim is the hchar defined by *DELIMITER, and port is a
bit_identifier or an index to a bit_identifier denoting the name of the scalar or bus bit port
of thelogical entity. In atop-level SPEF _file, thereisusually no inst_name and pin_delim.
ii) Thepport_nameisdefined as
<physical_inst><pin_delim><pport>
wherephysical—thstisaphysical—referanthrdedo-aphysical—+ef+el thetepof the
design, denoting the physical instance of the current SPEF physieal tion SPEF file
owning the port, pin_delim is the hchar defined by *DELI and~pgort is a
name or an index to a name for the port. It shall be a semant{C exyok for ad (et in >top—
level SPEF file orinalogical partition child SPEF _file to.be ed to'appont
iii) The pin_nameisdefined as

<inst_name><pin_delim><pin>

type
ntifier
pe or

Df the
- file
an index to a name denoting the physi callnode
/1t shall be a semantic error for ad_net to bg con-
tition child SPEF file.

ernal_node_coord enables coordinates to be specified for internal rjodes,
for other items listed in the node_name (described below in part 4,

he internal_node_nameis defined as

internal_node name ::= <net_ref><pin_delim><pos _integer>

4)

Information shown in the * CONN section shall be consistent with that in the * PORT S sec-
tion; conn attributes shown in the two sections are cumulative. If an application determines
reguired information is missing from both sections, the application shall issue an error message
and exit.

The cap_sec is defined as

cap_sec::=*CAP cap_elm{cap_elem}
cap_elem ::= cap_id node_name par_value | cap_id node_name node_name2 par_value
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In the first cap_elem definition, the capacitance is assumed to be between node _name and
gr ound. The second definition is typically used for cross-coupling capacitance. A cross-cou-
pling cap_elem shall appear in the * CAP sections for both nets to which it is connected,
whether they are d_nets, d_pnets, or a mixture, and the value shall be the same in both loca-
tions.

i) Thecap_idisapos integer used to uniquely identify the capacitor. Because the cap_idis
unique within the scope of the current net, the same cap_id can be repeated in another net

without collision.
ii) The node_name can be one of the following:

node name::=

external_connection | internal_connection | internal_node_n

correspondence to physical partition child SPEF_fi
panion PDEF file.

iii) node_name2 can be one of the following:

| <pnet_ref><pi
| <net_ref2><pi

hition

Nts on
Citor.

hique
thout

value
ecified in units of resistance defined inthe R_UNI T definition.

6)

Theinduc_sec isdefined as follows:

induc_sec ::=* NDUC induc_elem {induc_elem}
induc_elem ::=induc_id node_name node_name par_value

Theinduc_idisapos_integer used to uniquely identify the inductor. Because it is unique within
the scope of the current net, the same induc_id can be repeated in another net without collision.
The node_name has the same definition asin the cap_sec. The par_valueis specified in units of
inductance defined inthe L_UNI T definition.
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ab) r_net:=*R_NET net_ref total_cap [routing_conf] {driver_reduc} *END

10

15

20

25

30

35

An r_net is a net which has been reduced from a distributed model to an electrical equivalent
through AWE or some other similar method. Because al parasitics for a net shall be known before
reduction, a portion of a net which crosses the boundary between a parent and child SPEF _file can-
not beinr_net form and an r_net cannot connect to alogical or physical port or to a pnode or pin of
a child SPEF _file. If the parasitic values are small enough to yield an insignificant RC delay, the

r_net can be simplified to alumped capacitance form.

There shall be one driver_reduc section for each driver that anet has. If anet has four different driv-

ers, then there shall be four different driver_reduc sections in the r_net definition.

H—TFhenetref-can-eitherbe-apath-er-anhrdeie-apath—Fhe total—eaps-apaf—vakde-aneHs Ssim-
ply the total of all capacitances on the net, not an equivalent capacita ingludes
cross-coupling capacitances. Whether it includes pin capacitan i by the

*DESI GN_FLOW value for PI N_CAP. Cross-coupling capacita
ground for this calculation.

2)
3

4)

se to

meis

IMITER and pinisabit_identifier or an
e of the scalar or bus pin of the cell type f

het cannot be connected to a port, UNKNOWN_DRIVER

plication which requires al connectivity information to be present i
file shall issue an error message and exit.

iii) The pie_model is defined as

jo a path denoting the instance of the drivi nI cell,

i ndex
r the

or an index to a name which gives the cell type of the driving cell.

S not

mi ss-
h the

pie model ::=*C2 R1 C1 par_value par_value par_value

The pie_model is an electrical description of the admittance model seen by the driving
cell. Thefirst par_value, C2, is the capacitor closest to driving cell. The third par_value,
C1, isthe capacitor furthest away from the driving cell. They are connected by the resistor
R1, which isthe second par_valuein the above description.

iv) Theload descisdefined as
load_desc ::=*L OADS rc_desc {rc_desc}
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There shall be an rc_desc for each load or input connection on anet. Therc_desc can con-
tain a single pole Elmore delay (given as par_value) or a single pole Elmore delay fol-

lowed by additional poles and residues.

rc_desc ::= *RC pin_name par_value [pole_residue_desc]
pole residue desc ::= pole_desc residue_desc

The pin_nameis as described abovein part i, driver_pair. A pole_desc is defined as

pole_desc ::=*Q pos_integer pole { pole}
pole ::= complex_par_value

The pos _integer specifies the number of poles to be defined. The complex par_value is

capacit@or Q.
1) e\priel/ xef

just like a par_value except the numbers can either be a number or a cnumb:
cnumber is defined as

cnumber ::= (number number)

A cnumber is arepresentation for a complex number. T

syntax.

A residue_desc is defined as

mpo-
Df the

lueis

work
A par-

ance,
ind/or

ed by

be to

logi-

4) pconn_sec isdefined as

pconn_sec ::= * CONN pconn_def { pconn_def} {internal_pnode_coord}

pconn_def ::= * P pexternal_connection direction { conn_attr}
| *| internal_connection direction { conn_attr}

pexternal_connection ::= pport_name
internal_connection ::= pin_name | pnode_ref
internal_pnode_coord ::= *N internal_pnode_name coordinates
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This section defines the connections on a pnet. The connection beginswith a* P if it is external
(a pport), and with a * | if it is internal (a pin of a logical instance or a pnode of a physical
object). The d_pnet can be connected only to physical ports (pport); it shall be a semantic vio-
lation if connected to alogical port. Internally, the d_pnet can be connected to either a pnode or
apin of alogical instance.

i) Thepport_nameis defined as
<physical_inst><pin_delim><pport>

where physical_inst isaphysical_ref or an index to aphysical_ref, relativeto the top of the
deﬂgn denoting the physcal instance of the current SPEF physcal partltlon SPEF f|Ie

nameoranlndexto anamefor the port. Itshall beasemantlcerror radJon to'he
nected to alogical port.

ii) Thepin_nameisdefined as

<inst_name><pin_delim><pin>

where inst_name is a path or an index to a path type
or entity, pin_delim is the hchar defined by *D ntifier
or an index to a bit_identifier denoting the na pe or

entity.
iii) The pnode ref is defined 3

ohysical_ref, relative to the top pf the
sical object within the SPEF_file oyvning
name denoting the physical node pf the

coord enables coordinates to be specified for internal rodes,
er items listed in the pnode_name described below in gart 5,

atign shown in the *CONN section shal be consistent with that i

shall issue an error message and exit.

5) Thepcap_secisdefined as
pcap_sec ::= * CAP pcap_elm {pcap_elem}

pcap_elem ::=cap_id pnode_name par_value
| cap_id pnode_name pnode_name2 par_value

In the first pcap_elem definition, the capacitance is assumed to be between pnode_name and
ground. The second definition is typically used for cross-coupling capacitance. A cross-
coupling pcap_elem shall appear in the * CAP sections for both nets to which it is connected,
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