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NOTICE 

EIA Engineering Standards and Publications are designed to setve the public interest 
through eliminating misunderstandings between manufacturers and purchasers, facilitating 
interchangeability and improvement of products, and assisting the purchaser in selecting 
and obtaining with minimum delay the proper product for his particular need. Existence 
of such Standards and Publications shall not in any respect preclude any member or non- 
member of EIA from manufacturing or selling products not conforming to such Standards 
and Publications, nor shall the existence of such Standards and Publications preclude 
their voluntary use by those other than EIA members, whether the standard is to be used 
either domestically or internationally. 

Recommended Standards and Publications are adopted by EIA without regard to whether 
their adoption may involve patents on articles, materials, or processes. By such action, 
EIA does not assume any liability to any patent owner, nor does it assume any obligation 
whatever to parties adopting the Recommended Standard or Publication. 

This ?IA Specification is considered to have Intemational Standardization implication, but 
the International Electrotechnical Commission activity has not progressed to the point 
where a valid cornpanson between the EIA Specification and the IEC document can be 
made. 

This Specification does not purport to address all safety problems associated with its use 
or all applicable regulatory requirements. It is the responsibility of the user of this 
Specification to establish appropriate safety and health practices and to determine the 
applicabiïty of regulatory limitations before its use. 

(From Standards Proposal No. 2229 and 2229-A formulated under the cognizance of the 
VHDL Modelling Standards Committee) 
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ELA COMMERCIAL COMPONENT MODEL SPECIFICATION 

1.0 SCOPE; The purpose of this specification is to defíne the contens and acceptance criteda of 
VHDL behavid models for commercial electronic components. Full function VHDL models are! 
addressed herein. Any subset models (i.e. those which do not incorporate all of the functions that 
the underlying component is capable of performing in accordance with its data sheet) are excluded. 

2.0 APPLICABLE DOCUMENTS; 

2.1 Professional. 

2.1.1 

2.1.2 

2.1.3 

2.1.4 

2.1.5 

2.1.6 

2.1.7 

2.1.8 

Institute of Electrical and Electronic Engineers, Inc. Standard 10761987: VHDL Language 
Reference Manuai (VHDL LRM). 

JEDEC Standard Number 3-A, Standard Data Transfer Format Between DataPreparation 
System and Programmable Logic Device Programmer, May 1986 

ANSUEEE Standard 91-1984, Graphic Symbols for Logic Functions, adopted 10 May 
1984. 

JEDEC Standard Number 99, Glossary of Microelectronic Tem, Definitions, and 
Symbols, June 1985. 

JEDEC Standard Number 100, Tenns, Deñnitions, and Letter Symbols for Microcomputer 
and Memory Integrated Circuits, October 1982. 

JEDEC Standard Number 12-4, Method of Specification of Performance Parameters for 
CMOS Semicustom integrated Circuits, A m  1987. 

J3ATimin~andE nvuonm- Data SDecifican 'on P N - m  

EIA Blank Detail Specification for Commercial Component Models, PN-2773. 

2.2 Governmerit 

22.1 Data Item Description entitled Electronic Hardware Description of the VHSIC Hardware! 

22.2 MIGSTD-454 Standard General Requirements for Elecwnic Equipment, Revision L or 

Desaiption Language (VHDL), Identincation Number DI-EGDS-80811. 

later versions when issued. 

: The foilowing paragraphs define the contents of the models and 2oEEEEs: with appiicaion requirements: 

3.1 VHDL VERSION: Models shall be written Using the latest version of VHDL. The IEEE 
Standard 1076-1987 VHDL Language Reference Manual (per section 2.1.1 above) provides this 
definition. Axeas of ambiguity 8ie to be resolved by the IEEE VHDL Analysis and Standardization 
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Group, which is responsible for maintaining the VHDL 1076 standard. 

3.2 MODEL TYPES: Full function behavioral ( Procedurai or Data How) models at the 
architechmi level are required. Since this model type incorporates a VHDL entity declaration and a 
behavioral VHDL body (both of which must be readable by the user), it is also defined as a leaf 
level module in accordance with Section 10.2.1.1 of the VHDL DID. Jn acknowledgement of the 
fact that most simulations in the past have used structural models rather than behavioral, such 
models rewritten in VHDL are acceptable if they are authorized for release by the semiconductor 
company who originated the component design and as an objective they do not incur major 
simulator run time penalties. Moreover, mixtures of smicftual and behavioral models are 
acceptable for the same ~easons, and such mixtures are especially applicable to Program Logic 
Devices, per Section 3.4.1 1, which contain fixed structural elements nomially disclosed on dam 
sheets. 

3 3  MODEL CONTENTS: The component's functionality shall be accurately repxesented. The 
capabilities of the component and associated data incorporated in each model shall conform to the 
current version of referenced Government speciñcations for design and documentation purposes. 
It shaii additionally incorporate modei features needed by enginems for simuhion umv-ce as 
identified in the following paragraph% 

3.3.1 E"W DECLARATION. information appearing in the Entity Declaration shall include but 
not be limited to the following (in accordance with Section 102.2.1 of the refennced DID): Items 
1. through 4. are declarations within the VHDL language, which 
programs. items 5. through 13. are required comments that may also be used by software 
programs and represent additional i n f o d o n  needed by the user and the government They shall 
either be included in the model itseíforin apackage to faciiitate appiicability to families of c o m p  
nents for e f i e n t  model development and maintenance: 

1. Component name. To avoid conflicts with simulators that ham a limitation on the length 
of names accepted, the component name shali uniquely identiQ the component in the first 
24 characters used (per Section 10.2.2.4 of the referenced DID). In fact, names might 
be longer than 24 chatactefi, but the simulator wiil in such casesrecognize only the nrSt 
24. 

analyzable by software 

2. ïnmfaze Declamion. Ail input andautputportsshailbe listed as- logic signal 
names @on-vectaredl and cornlatexi withpackagepinnumbezs (m accordance with 
Section 10.22 of the refemced DID). niiS information may be in the form of port 
mapping statements (or port amibutes for unique dtclararions). Both signal names and 
pin numbers can be accommodatedm an external table per Rekmme 2.1.7. and interfaced 
with the model via a VHDL package. See Note 6.4. Linkage mode ports dedarations 
shali not be used. 

3 .  TimingandElectridRequirements. Timingparamemnames,unit andtypesshallbe 
identiñed as generics (in accordance with section 10.22.2 of the DID), as weil as 
applicable boundary conditions (e.g. setup and hold times or power supply voltage 
extremes). The acnialtimingvaiues shall be in aseparate data file per section 3.4.1 of this 
document The names shall be those of the component manufaUurerunless an illegal 
name has been assigned which would violaîe rules associated with certined (or vaüdated) 
v H D L s i m u l a t o r s o r w h i c h w o u l d i n ~ ~ w i t h b a c k ~ o ~ ~ .  Whemmmthanone 
manuf~rproducesexactlythesamepsnt,th~thetimingparameternanaes,uMts, 

the entity deciaration along with the names of the other manufacuuers who make that same 
paxt Any exceptions should be flagged. The operating conditions comqonding to 
worst case times shall also be included, such as voltage level, temperatm. load, etc. 

values and types shall be those of one selected manufatalm, which shall be identined in 

4. Operating Conditions. Fbthent component data shall be reurde4 such as elecalcal 
ï/O speufications, maximum power dissipation, RAD effects, signai excursions 
allowable, logic voltage level &fínitions, te- range, etc. (in accorbance with 
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Section 10.2.2.3 of the referenced DID). VHDL package declarations should be used 
whenever characteristics are common across a class of similar components. 

different model if behavior is altered. The cumulative revision history of the model itself, 
once released, and reasons for change shail be recorded. The revision history shaii 
include changes that affect the model inte* as weli as changes that affect performance. 
While not a pan of the Entity Declaration, changes to architecturai bodies shaii also incor- 
porate version designatos and revision histories. Such infomation shail be readable by 
the user. 

5. Revision Designator for e m r  corrections in models. Hardware changes require a 

6. Component manufacturer. The model shall be written for the primary manufacnxer's 

7. Component description (including timing version or versions for cemin temperame 

8. Data book, data sheet or military specification reference (unless or until the model replaces 

9. Names of all associated files, i.e. the model code file, the timing value file and test 

product identified. If multiple sources exist, they shall be Referenced. 

ranges, such as commercial vesus miliary, and physical package type). 

such paper references). 

suite files. 

10. Point of contact (name, address, telephone number). Name can be either for an individual 

11. Dates of model &sign completion, ñnai tests by the model builder and completion of 

12. Type of model (e.g. behaviorai (or procedural), structural, data flow full functional 

13. Annotations. in accordance with Section 10.2.7 of the referenced DID other user 

or for an organization. 

vaiidarions by an independent body. 

model). 

information shaU be shown where it is necessary to augment the formal VHDL text in 
order to make the intent of the model clear (including instantiation procedures, e m  
message philosophy, assumptions foliowed in the writing of the model, quaiifications, 
exceptions, etc.). Items that must be identified are: a. Disuepancies between the 
submitted description and applicable requirements. b. Any factors resuicting the general 
use of the model description to represent the subject hardware. c. General approaches 
taken and decisions regarding modeling fidelity. d. Any infonnation which the 
originaring activity considers vital to subsequent users. 

332 BEHAVIORAL BODY: The behavioral body (per section 1023 of the referenced DID) is 
an abstract, high-level VHDL description of the functions perfoxmed by hardware. Jt shaii be 
written in two  arts as identified in 3.4.1 belo w l  User accessible built-in test or maintenance 
functions that 8fe incorporated in the hardware, or those that affect functionality whether accessible 
or not, shail also be encoded as part of the b e h a v i d  body. 

3.4 MODEL FEATURES: Models shall be written in such a way as to contain a i i  of the following 
capabilities and charactehics and to avoid the pitfaiis identifid 

3.4.1 CONTROL OF ï"G: Timing data must be user-controlied, user- selectable and 
user-modifiable without losing original values which are under configuration management. 
Moreover, the models shaii be writsen in such a way that minimum cost logic simulations can be 
performed without timing-related error messages. Therefore, VHDL models shaii be capable of 
having throughput times appiied when the model is simulated (in accordance with Section 10.2.32 
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of the referenced DD). Such times shall be inserted without reanalysis via an extemai timing 
module, as indicated in the figure below. The external timing module shaii provide the capability 
to select nominal, minimum, maximum or generic times and to derate aii times in accordance with 
system design requirements via the scaling factor. The scaling factor shall be the main mechanism 
by which the user can alter timing vaiues, although it shall be possible for the user to override an 
existing value as wananted by his simulation requirements. Variable names (identified in the 
manuf-r's data book or selected in accordance with EM JEDEC Council recommen- 
dations) shall be used in place of scalars in the model code itself. These variable names should have 
timing values assigned to them in the extemai timing module as shown in the manufacturer's data 
book. Also, by means of scaling factors, it should be possible for the user to derate any of the 
selected set of times prior to simulaûon ~11s. The default timing values shall be the minimum time 
unit (1 femtosecond). 

In order to minimize the n d t y  to vary timing data in accordance with system characmistics (and 
to improve productivity), known voltage and temperahxe dependencies shall be incorporated in the 
timing section of the model where feasible. Such capabilities shall be identified in the Entity 
Dedamion. 

Throughput times, including unsymetrical rise and fall times, are required in order to provide a 
good approximation of hardware performance. However, VHDL logic simulatm are not timing 
analyzers, and analog-type timing infoxmation (i.e. voltage levels versus times) is specifically not 
required. Detection of "glitches" or race conditions may result from this level of timing definition, 
but such detections are not ovemding objectives, especially for behavioral simulations. Timing 
accuracies shaii be in accordance with the manufacmerk data book, but adjustments to timing 
values for voltage and temperature variarions in the timing module wii i  improve accmcy. 

1 BebavioraiModel. 'ihemodelisconcepaiallydivided 

withouttimingorenormesages. ?hesecondseaion 

messages which repon inpa/owput timing violations. 
The T i g  Module is to be included with the model. 
Rovisions are to be made for varying input port times 
(and if necessary outpis port times) for an external Back 
Annotation Module that is not included with the model. 

into two sections. nie fim sectim repmfsts the pure 
logic functions, and is to be used for simulatitms 

adds thropigirput timing capability togefhm with error 

3.42 LOGIC STATES: Pure behavid  models of commercial components can be written 
exclusively with logic states identified in the table below. The enumeration type in VHDL shaîl be 
useú to d e c h  logic states in aseparate declarano n called LûGIC-MV. States are denned in such 
a way as to convey a maximum amount of hardware design infomuion while minimizing the 

A superset of logic states, mngths and levels has been i&ntiñed in fie combination of tables 

EFS D- with the Blgok Deu interoucralniitv bv usine the EM BASICD 
al mues a~ used for internal modelmg, a ~ackatze defnuw these N D ~ S  
1. To e-ce mabtlitv. urachus shown IM teh RIA VHi)L Mo&& 

uld be follo we& The standard subset of logicai states and 
currently meci to pmáuce commercial components is 

' 

mom of coduigrequired. 
. .  

achieve .. 
.. 

. .  

identified in this section, in 3.43 below and in the Blank Detail Specification. A VHDL package 
shall map the actual states and strengths used to a given VHDL simulator. See Note 65. 
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