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Preface

Technical Questions?

If you need technical assistance with your Data I/O product, our
Customer Resource Center (CRC) Support Engineers are available
between 6:00 AM and 5:00 PM Pacific Standard Time. To help us
provide quick and accurate assistance, please be at your programmer or
computer when you call, and have the following ready:

¢ Product version number

® Product serial number (if available)

Detailed description of the problem you are experiencing
* Error messages (if any)

¢ Device manufacturer and part number (if device-related)

Product manual

USA and Canada 800 247-5700
Fax: 206 882-1043

International

Data I/O Japan 03 432-6991

Data I/O Europe +31 (0)20 6622866

Data I/O

Intercontinental 206 881-6444
Written Inquiries Data I/O Corporation

10525 Willows Rd N.E.
P.O. Box 97046
Redmond, WA 98073-9746 USA
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Eustomer Support BBS

You can also call Data I/O’s Customer Support Bulletin Board System
(BBS). From the Customer Support BBS you can obtain a wide range of
information on Data I/O products, including current product
information, new revision information, known bugs (and
work-arounds), helpful application notes, and other miscellaneous
information. In addition, the BBS has a collection of DOS utilities you
can download.

The Customer Support BBS also has a message facility which allows
you to leave messages for Customer Support Personnel. For example,
you could request support for a specific device, or suggest how we can
improve our products. Or you could leave a message telling us what
you think of Data I/O product(s).

To learn more about the Data I/O Customer Support BBS, call it at
206 882-3211. The protocol is 1200/2400/9600 (Courier HST) baud,
8 data bits, 1 stop bit, and no parity. Online help files are available
throughout the BBS to help you learn more about the BBS.

End User Registration an

If your address has changed since you filled out your Warranty
Registration Card, please notify your nearest Data I/O representative.
This ensures that you receive information about product enhancements.
Be sure to include the product serial number, if available.

Description Data I/0 Corporation warrants its products against defects in materials
and workmanship for a period of ninety (90) days for software and one
(1) year for hardware unless specified otherwise. The warranty begins
when the product is shipped.

Warranty Service Data I/O maintains customer support centers throughout the world,

each staffed with factory-trained technicians to provide prompt, quality
service.

For warranty service, contact your nearest Data I/O Customer Support
Center. If you do not have a name or phone number for your nearest
office, refer to the list of Data I/O offices below.
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United States

Data I/O Corporation
Customer Resource Center
10525 Willows Road N.E.
P.O. Box 97046

Redmond, WA 98073-9746
Telephone: 800 247-5700
Fax: 206 882-1043

Telex: 152167

Data I/O San Jose

1701 Fox Drive

San Jose, CA 95131
Telephone: 408 437-9600
Fax: 408 437-1218

Data I/O New Hampshire
20 Cotton Road
Nashua, NH 03063
Telephone: 603 889-8511
800 858-5803 (NJ & NY only)
Fax: 603 880-0697

Data I/0 Intercontinental
10525 Willows Road N.E.

P.O. Box 97046

Redmond, WA USA 98073-9746
Telephone: 206 881-6444

Fax: 206 882-1043

Telex: 4740166

Data I/O Japan
Sumitomoseimei
Higashishinbashi Bldg. 8F
2-1-7, Higashi-Shinbashi
Minato-Ku, Tokyo 105, Japan
Telephone: 03 432-6991
Fax: 03 432-6094 (Sales)
03 432-6093 (Other)
Telex: 2522685 DATAIOJ

Data I/O Canada

6725 Airport Road, Suite 302
Mississauga, Ontario

L4V 1V2 Canada

Telephone: 416 678-0761
Fax: 416 678-7306

Data I/O-Instrumatic Electronic
Systems Vertriebs GmbH

Lochhammer Schlag 5a

D-8032 Grifelfing

West Germany

Telephone: 089 858580

Fax: 089 8585810

Data I/O Europe

World Trade Center
Strawinskylaan 633

1077 XX Amsterdam,

The Netherlands

Telephone: +31 (0)20 6622866
Fax: +31 (0)20 6624427
Telex: 16616 DATIO NL

Data I/O Customer Support is committed to providing you with the
support programs you need to keep your Data I/O products in
optimum operating condition and up to date with the latest,

state-of-the-art capabilities.

For more information, or to order a Service Agreement or Update
Agreement, call your nearest Data I/O representative. The name and
phone number of your nearest Data I/O office can be found in the
Warranty Service section of this chapter.
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Keyboard Keys

Key Combinations

Variable Input

Optional Input

Displayed Messages

Conventions

Throughout this manual different typographic conventions represent
different cases of input and output.

Keyboard keys may be shown in boxes (for example, [@] ) or as bolded
text.

The Enter key (or on some keyboards, the Return key) is shown as this
symbol [1] .

Key combinations, such as Control-Z, are shown as two key boxes
separated by a dash; for example, [Cul] -[Z].

A key combination like [Ctrl] - [T] means to press and
release , then press [Curl] and [T] at the same time.

Variable input is italicized and should be replaced with the requested
information. For example, enter copy filename.hex means type in copy
just as you see it and replace filename.hex with the name of your file.

Optional items of a command are shown in brackets; for example
[option1] [option2]...[optionn]

Items separated by a vertical bar (for example, ORIORI...) are
mutually exclusive; that is, only one of the options listed can be
specified.

Text that appears on the screen will be displayed in a typewriter-like
typeface; for example,

You will see this text displayed on the screen.

XX
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1 Understanding ABEL

This chapter explains the process used by ABEL software to create a
programmer load file from your design. First you must describe your
design in a source file, then the ABEL software processes the source file
to produce a programmer load file, and simulate and document your
design.

™ ABEL Features

The ABEL Design Environment provides an integrated approach to
processing your design.

ABEL Hardware Description Language (ABEL-HDL) allows you to

¢ describe your design with equations, truth tables, state diagrams,
or any combination of the three

® design, optimize and simulate your design without specifying a
device or assigning pins

Standard Format Output Files

The output files produced by ABEL are in standard formats to interface
with other tools:

¢ ABEL-PLA output files allow designs to be created, optimized
and simulated in ABEL, then moved directly to other software
tools, such as LCA and FPGA design tools (see "Open ABEL"
below).

* JEDEC format output files download directly to programmers.

¢ PROM format output files allow programming of PROMs.
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Automatic Device Selection and Fitting (SmartPart)

The optional SmartPart™ package for ABEL offers several options for
automatic device selection by user-selected criteria, and device fitting

and pin assignment. The standard ABEL-PLA format files can also be
used by custom fitters from other vendors.

Fault Grading (PLDgrade)

The optional PLDgrade™ package for ABEL provides fault grading and
testability analysis for your design.

The ABEL-HDL language is architecture-independent. This means that
you don’t have to specify a particular device in your design, and can
defer the implementation details and instead focus on the design itself.
The ABEL-HDL compiler and supporting software allow designs
written in the ABEL-HDL language to be functionally verified (through
simulation), and be implemented in programmable integrated circuits
(PICs) or transferred to other design environments through standard
format design transfer files. See Figure 1-1.

Figure 1-1
The Open ABEL Concept
Other
Tools
Architecture - Independent Device - Specific
Compile (AHDL2PLA) »{ Fit (SmartPart)
ABEL-HDL | Simulate (PLASiIm) Map (Fuseasm) JEDEC
—" Optimize (PLAOPpt) ABEL-PLA | | simulate (JEDSim) —>
Select (SmartPart) Grade (PLDgrade)
Other
_—>
Tools

095-0694-001

The ABEL-PLA file format is based on the Espresso PLA format
developed at the University of California at Berkeley. This format
provides a compact way to transfer logic descriptions between various
tools. Data I/O has added certain enhancements to the basic PLA
format. These enhancements allow for more PLD-specific information
and more complete design description of circuits that include flip-flops
and other elements not otherwise addressed in the standard format.
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The intent of Open ABEL is to allow device vendors to provide
specialized tools (typically device fitters) that interface directly to
ABEL. Many of the newer, more complex devices benefit from these
specialized tools, and the ABEL-PLA file format provides the link
between ABEL and these tools.

In addition to the specialized interface tools provided by device
vendors, some users may want to develop their own interfaces to
transfer design data into or out of the ABEL system. The ABEL-PLA
file can be used for this as well. For more information about the
ABEL-PLA format and Open-ABEL, contact Data I/0O.

Structure of AB].E.I.,

Figure 1-2 shows the ABEL design process, which consists of two parts.
The first part, shown in the upper portion of the diagram, consists of
architecture-independent design entry and optimization. Architecture
independence allows you to enter your design, compile that design into
an ABEL-PLA file (and optional test vector file), optimize the
ABEL-PLA file and use the resulting file as input to the SmartPart
device selector or other utilities as required, all before selecting a
device. The PLASim simulation module also allows you to verify
correct operation of your design before committing to a specific device
architecture.

The second part of the design process implements the optimized design
(in the ABEL-PLA file) into a target architecture. This part of the
design process can include the use of SmartPart device fitters, which
perform automatic pin assignment and other synthesis functions, or can
proceed directly to the PartMap module, which creates a programmer
load file (in JEDEC or other formats) for a specified device architecture.
The JEDSim device simulator can then be used to verify that the
programmed device will operate as expected.

Figure 1-2 also shows which functions are performed by basic ABEL
and the ABEL options, SmartPart and PLDgrade.

The entire design process can be controlled from within the ABEL
Design Environment, or can be invoked as stand-alone modules from
the command line or a batch file. Other utilities are provided with the
ABEL package that provide design documentation and translation
functions. These utilities are discussed in the chapter "Using ABEL
Processing Modules."

A summary of the functions that each ABEL language processor
performs are discussed in this chapter. For information on running the
ABEL software, refer to the chapter "Using ABEL Processing Modules."
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Figure 1-2
Program Flow

Architecture-Independent

ABEL SmartPart
ABL COMPILE T OPTIMIZE SELECT CANDIDATE
EDITOR |l ° —»{ (AHDL2PLA) | ° » (PLAOPT) (DEVSEL) DEVICES
AHDL Language PLA Espresso Device Selector SEL
Source Processor File
~—— ~— cmeemeeeceeeccecsecccsmaen
—— q SIMULATE PLA222? :
EQUATIONS . :
INC ALsT TMV | 1 PLASIM) Transiator of ?? '
RLA File Generator Transfer H
Include Vedtors Simulator Filo :
Library H
1]
SM# :
Simulation H
Results H
.
Device-Specific ,
.
SmartPart : ABEL
.
1 SIMULATE
' — < "ESSE?,. SIM
H JE| | Simulati
FIT Pl TT3 PARTMAP || JED | EDSIM) Resuls.
(FIT) 1 (FUSEASM) JEDEC File
' ) JEDEC Simulator
H PLA File File
] ' ~— . S
H H
Y ~cam— 1
: ——— | | |FauLTGRaDE
:AOno or H TMV DOC 4 (AFSIM)
o : - : Faut PLDgrade
Devices) E Vectors -DEV E Simirator 9
' Device H
E K—/ I— Library '
T 1]

095-0664-001C

éource File

The ABEL programs take high-level logic descriptions contained in
source files and convert them into programmer load files. Before you
can create a load file that contains the fusemap of a particular logic
design, you must create a source file that reflects that logic design. The
source file is an ASCII text file written according to the requirements of
the ABEL-HDL language.
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N

The ABEL processing modules synthesize and optimize logic
descriptions in the source file and then convert them to programmer
load files that can be downloaded to a logic programmer. The
processing modules

¢ check your logic description for proper ABEL-HDL language syntax
¢ synthesize your design

¢ simulate your equations

¢ perform logic reduction

® generate a programmer load file

* simulate the operation of the programmed device

¢ create design documentation

The following is a summary of each of the modules. The ABEL Design
Environment choice is given first, followed by the name of the
executable file that performs the function:

1. Compile (ahdl2pla) — Compiles the source file, checks for correct
syntax, expands macros, acts on directives, and synthesizes the
design. Converts the description to PLA format.

2. Simulate Equations (plasim) — Simulates equations using a PLA File
and test vector file.

3. Optimize (plaopt) — Performs logic reduction on the PLA File.

4. PartMap (fuseasm) — Creates the programmer load file and design
documentation from a PLA file.

5. Simulate JEDEC (jedsim) — Simulates the function of a design in a
device using JEDEC file and test vector file.

6. SmartPart (devsel and fit) — Optional module that selects candidate
devices and fits the design into the selected device(s), including
assigning pins.

7. PLDgrade (afsim) — Optional module that fault grades the design.

ABEL can be run through the ABEL Design Environment or by the
command line. A batch file (command script) runs a default pass of the
processing modules, or for more control over processing options, you
can run each module separately, or use the ABEL Design Environment.
The chapter "Using ABEL Processing Modules" discusses how to run
the ABEL software using the ABEL Design Environment or the
command line. This chapter gives an overview of what happens to
your design file during each of the steps listed above. Figure 1-2 shows
the processing flow of the modules.
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Compile Compilation is performed by the AHDL2PLA processing module. u
AHDL2PLA converts state diagrams and truth tables to Boolean
equations, translates test vectors, expands macros, and checks for
correct syntax. If any errors are found, the approximate place where
the error occurs and the type of error are written to a listing file (.Ist).

Simulate Equations Equations are simulated with the PLASim processing module. PLASim
applies inputs to the equations in the PLA file using the test vector file
produced by AHDL2PLA. This allows you to simulate your design
before you choose a device or assign pins. PLASim produces a
simulation results file (*.smn).

Optimize Optimization is performed by the PLAOpt processing module.
PLAOpt reduces your logic description so that fewer product terms are
used in the programmable logic device. PLAOpt reduces the equations
in the ABEL-PLA file and writes the reduced equations to the output
file, also in ABEL-PLA format.

PartMap The Fuseasm processing module uses PLA files to create a design
documentation file (*.doc) and programmer load files in various
formats (including JEDEC) that are loaded into a programmer to
program and test devices (*.jed or *.pxx).

Simulate JEDEC The device and design are simulated with the JEDSim processing
module. JEDSim uses design and device information in the JEDEC file ;
to simulate the operation of the design with a particular programmable U
device. JEDSIM can use any programmer load file conforming with the
JEDEC standard to simulate the operation of PALs, FPLAs, and FPLSs,
and a separate test vector file can be specified to simulate internal
device nodes.

JEDSim does not execute Boolean equations or apply inputs to
ABEL-HDL truth tables or state diagrams; it simulates the operation of
a device as though it were already programmed with the information
contained in the input file.

SmartPart The optional SmartPart package contains two modules that select
candidate devices for a design (Devsel) and fit the design into the
device (Fit).

Devsel accepts user-specified selection criteria such as power rating,
manufacturer and number of pins. The device database can be edited
to include price and 3 user-defined fields. Devsel produces a report of
devices and chips that meet the selected criteria (including a design file).

Fit fits a design into a device and assigns pins. Fitters are
device-specific. See the SmartPart User Manual for more information if
you have this option.

PLDgrade The optional PLDgrade package uses the JEDEC file for a particular
design and PLD to evaluate the fault coverage provided by the test
vectors in the file. This process is referred to as "fault simulation.” See u
the PLDgrade User Manual for more information if you have this option.
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Many types of output files are created during execution of ABEL
software. For complete information, see "Viewing Processing Results"
in the chapter "Using ABEL."

module_name.ttn
source_file.bat*
source_file.tmv
source_file.lst
module_name.fus

module_name.smn
device_id.sim

source_file.dmc
source_file.opt

device_id.jed
device_id.pxx
device_id.pof
device_id.doc

device_id.fts
module_name.sel
module_name.fit

module_name.eqn

module_name.pds

module_name.pin
module_name.bee

module_name.pla

PLA files used by ABEL programs.
AHDL2PLA output.

Test vector file.

Compiler listing file.

Fuses statement from AHDL2PLA.

Simulation output from PLASim (.smn) and
JEDSim (.sim).

Design manager control file that associates
source file with all ABEL software output files.

Options chosen for a file in the ABEL Design
Environment are stored in this file.

Programmer load files (default is JEDEC
format).

Design documentation from Fuseasm.

Fault grading results from the optional
PLDgrade fault simulator.

Device selector candidate list from the
optional SmartPart package.

Fitter pin assignments from the optional
SmartPart package or ad hoc fitter.

PLA2EQN equations output.

PLA2EQN ACTEL, PALASM II and XACT
output.

PLA2EQN Signetics Snap output.

PLA2EQN PLA file output (same as .ttn).

These working files can be removed after they are no longer needed
using the cleanup4 program provided with the ABEL package. See
"Utilities" in the chapter "Using ABEL Processing Modules" for more

information.

*Note: The .bat file is created on DOS and UNIX systems only. On
VMS-based systems, this file will have a .cmd extension.
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2 Tutorials

This chapter assumes you have installed ABEL and the ABEL Design
Environment as described in the Installation Guide. Not all aspects of the
ABEL Hardware Description Language (ABEL-HDL) or the ABEL
processing modules are described here; refer to the chapters "Language
Reference" and "Using ABEL Processors" for complete information.

™ Introduction to a Source File
Figure 2-1 shows the basic elements of an ABEL-HDL source file.
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Figure 2-1
Source File Structure

Module

The module
statement names
the module and
indicates if dummy
arguments are
used.

ABEL-HDL SourcgFile
/

T
Q
©
E Declarations
* Declarations
c associate names
-% ) with devices, pins,
E all, none, other PIN ISTYPE 'reg’ ; fr:'loa(::z,so::dstsa:tt:,
§ out = [all,none,other]; They also assigr{
attributes with
B Istype.
Equations
g out.clk = clk;
_(_)'g_ all = inl & in2 & in3 ;
g": none = !inl & !in2 & !in3 ;
-1 8 other = (inl & in2 & !in3) # (inl & !in2 & in3)
8 # (inl & !'in2 & !'in3) # (!inl & in2 & in3)
# ('inl & in2 & !in3) # (!inl & !in2 & in3) i E
o
[*]
3
>
:
-

Logic Description

End

You can use
Equations, State
Diagrams or Truth
Tables to describe
your logic design.

End

The end
statement ends
the module.

Bold denotes ABEL-HDL keywords.
denotes optional items.
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Ereating a Simple

The Source File

Figure 2-2
Source File: m6809a.abl

module M6809A

Designn

This session will step you through an architecture-specific design. You
may also want to look at the tutorials on processing a design, creating
architecture-independent designs, creating state descriptions, or
creating truth tables.

The source file for a memory decoder, m6809a.ab], is provided with the
ABEL package. If desired, you can enter the design using the ABEL
Design Environment editor, or using any ASCII editor. ABEL-HDL
keywords are shown in boldface.

If you want to view the existing m6809a.abl source file instead of
entering it, make sure m6809a.abl is in your working directory. Start
the ABEL Design Environment by entering

abeld4 m6809%a.abl

Main menu selections in the ABEL Design Environment are made by
pressing and the highlighted letter. Submenu selections are made
by pressing the highlighted letter.

The m6809a.abl source file is shown in Figure 2-2, then each part of the
file is discussed in detail.

title ’'6809 memory decode

Jean Designer

Al5,A
ROM1,

H,L,X

Data I/0 Corp Redmond WA’
m6809%9a device 'P1l4L4’;
14,A13,A12,A11,A10 pin 1,2,3,4,5,6;
I10,ROM2, DRAM pin 14,15,16,17;

= 1,0,.X.;

Address = [Al5,Al14,Al13,Al12, All1,Al0,X,X, X, X,X,X, X,X,X,X];

equations
!DRAM
'I0
!ROM2
!ROM1

test_vectors

end M6809A

(Address <= ~hDFFF);
(Address >= ~“hE000) & (Address <= “hE7FF):
(Address >= ~“hF000) & (Address <= "“hF7FF);
(Address >= ~hF800);

[ T T |

(Address -> [ROM1,ROM2,I0,DRAM])

~h0000 -> [ H, H, H, L J:
~h4000 -> [ H, H, H, L 1;
~h8000 -> [ H, H, H, L]
~hCc000 -> [ H, H, H, L J1;
~hEOOO0 -> [ H, H, L, H 1
~hE800 -> [ H, H, H, H J:
~hF000 -> [ H, L, H, H 1:
~“hF800 -> [ L, H, H, H 1;
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Module Statement

Title Statement

Device Declaration

Signal and Pin
Assignments

module M6809A

The module statement is a required element of the source file. It
defines the beginning of the module and must be paired with an end
statement. The module name given determines the name of the PLA
file and other output files created during processing by ABEL software.
Choose a name that is unique and descriptive; unique to avoid
overwriting existing files, and descriptive so that you can easily
remember what the files contain. Also, choose a name that is a valid
filename for your operating system.

title ’'6809 memory decode
Jean Designer Data I/0 Corp Redmond WA’

The title statement may be inserted in the source file to give a title to a
module. Although the title is not acted on by the language processor, it
will appear as a header in both the programmer load file and list file
created by the language processor. The title statement consists of the
keyword title followed by a string, which is the desired title for the
module. The string is opened and closed by an apostrophe. The title
statement and description are optional, and can be used to provide a
quick summary of the file contents.

m6809a device 'P14L4’;

The device declaration is used to associate the name of the device with
the type of programmable logic device the logic design will be
programmed into. This declaration is optional for the first three ABEL
processing modules (AHDL2PLA, PLAOpt and PLASim). The device
name and device type are separated by device, the keyword of the
Device declaration. For the example above, the identifier, m6809a, will
be the name of the programmer load file that is created during
processing.

Declaring a device does not restrict the design to the device specified.
The device selector and fitters can be used later in the design process to
retarget the design to a different device.

Al5,A14,A13,A12,A11,A10 pin 1,2,3,4,5,6;
ROM1, IO, ROM2, DRAM pin 14,15,16,17;

Note that each declaration line ends with a required semicolon (;). The
first declaration assigns the identifiers A15 through A10 to pin numbers
1 through 6, respectively. That is, A15 is assigned to Pin number 1, A14
to Pin 2, and so on. In the second declaration, the identifiers ROM],
10, ROM2 and DRAM are assigned to pins 14 through 17. Assignment
of pin numbers is optional for the first three processing modules, but
must be done before processing by Fuseasm. An optional Fitter
program can be used to do pin assignments automatically. See the
SmartPart User Manual for a tutorial on the fitter if you have this option
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Constant and Set
Declarations

Equations Section

Test Vector Section

H,L,X =1,0,.X.;
Address = [Al5,Al4,Al13,A12, All,Al0,X,X, X, X, X, X, X,X,X,X];

This entry assigns constant values to the identifiers H, L and X, and
assigns a set to the identifier Address. These identifiers can then be
used in the source file instead of the constants and set. Constant and set
declarations help to make source files more readable, and also allow
you to change constant values easily, since only the declaration needs
to be changed. Note that each declaration ends with a required
semicolon (;).

equations
! DRAM = (Address <= “hDFFF);
110 = (Address >= "“hE000) & (Address <= "hET7FF);
! ROM2 = (Address >= "~hF000) & (Address <= "hF7FF);
tROM1 = (Address >= "~hF800);

This application is easiest to describe with equations. The equations
use the logical operators ! (NOT) and & (AND), the combinatorial
assignment operator =, the relational operators >= (greater than or
equal) and <= (less than or equal) to describe the function of the circuit.

The first equation,
!DRAM = (Address <= "“hDFFF);

states that the signal DRAM goes low whenever the set Address is less
than or equal to the hex value DFFF. The signal DRAM and the set
Address have both been defined earlier in the source file.

Note that the equations end with required semicolons (;), and are fully
parenthesized to assure proper operation. The second equation states
that the signal IO goes low whenever Address is between the hex
values E000 and E7FF. Without the parentheses, the AND operator (&)
would be performed before the relational operators (<= and >=), and
the equation would be interpreted as if it were parenthesized as follows:

'I0 = Address >= ("hE0OOO & Address) <= "“hE7FF);
which is not the intended result and would cause errors when compiled.

You can also use truth tables and state descriptions in addition to or
instead of equations to suit your application. Note that each equation
ends with a required semicolon (;).

test_vectors

(Address —-> [ROM1,ROM2, IO, DRAM])
~h0000 -> [ H, H, H, L1
“h4000 -> [ H, H, H, L J1;
~h8000 -> [ H, H, H, L 1:
~“hC000 -> [ H, H, H, L 1;
~“hE0O00 -> [ H, H, 1L, H 1,
“hE800 -> [ H, H, H, H I1;
~hF000 -> [ H, L, H, H 1;:
~“hFg800 -> [ L, H, H, H 1
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These test vectors are used in the ABEL simulators, PLASim and
JEDSim to simulate the circuit description. Test vectors describe the
expected output conditions for various circuit inputs. Test vectors are
always written for pin-to-pin behavior. Nodes are considered to be
unattached pins. Note that each test vector ends with a required
semicolon (;).

End Statement end M6809A

The end statement indicates the end of the source file for the ABEL
programs.
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This section steps through the ABEL processing modules for the
device-specific design created in the first tutorial. The steps for an
architecture-independent design are exactly the same, except that a
device must be selected and pins assigned before the programmer load
file can be generated.

Processing a Desi

This section gives a sampling of options available from the ABEL
design environment; it does not demonstrate the use of all available
options.

Figure 2-3 shows the program flow.

Figure 2-3
Program Flow

Architecture-Independent

. .
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COMPILE i | oPTMIZE : SELECT CANDIDATE
EDITOR || ABL | | (AHDL2PLA) |—»1 -m §~ (PLAOPT) : (DEVSEL) DEVICES
Language PLA [ SEL
sﬁ«ol-lilli::l.e Processor il E Espresso E Device Selector
leccccccccacccanas ' H
H '
ﬂ, — S— SIMULATE : :
EQUATIONS : : PLA2722 272
INC .LST TIMV (PLASIM) H : Translator or .
PP PLA File H ' Netlist
Include Simulator : H Generator Transfer
Library M ' H File
— ; '
SM# : :
Simulation 4 !
Results ' !
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Device-Specific ,
SmartPart ; PartMa
[]
4 ) E r N\
~— : ~— SIMULATE
: JEDEC .SIM
(;::_) TT3 : PARTMAP || -JED »| (JEDSIM) Simulation
PLA Fil ] i—| (FUSEASM) JEDEC JEDEC File Resutts
° ' PLA File : File Simulator
H f
1]
—— : y FAULT GRADE
(One or TMV ' — (AFSIM)
More - H .DOC DEV Fault
Devices) Vectors H . Simulator
H Device
~— H Library
: N e

095-0664-001A

ABEL User Manual 2-7



Tutorials

Compiling the Design

The List File (.Ist)

Simulating the Design

The Simulation
Output File (.sm1)

Optimizing the
Design

The ABEL program AHDL2PLA checks your source file for syntax
errors and converts it into a PLA format file for processing by
subsequent programs.

1. To run the file m6809a.abl through AHDL2PLA, make sure the file is
in your current directory and start the menus by entering:

abel4 m6809a
2. Select the Compile menu.
3. Select Options... to call up the Compile Options dialog box.

4. Use or the arrow keys to place the cursor on Standard Listing
and press to select it. Then highlight <OK> and press [4] .

5. Select Compile to compile your design. A window will open to
display processing messages.

6. If there are any syntax errors during compilation, look at the output
file, m6809a.lst, by choosing the View menu and selecting Compile
Listing. This file will show error types and locations. Correct any
errors before continuing. A common error is the omission of a
required semicolon (;).

The ABEL package has two ways to simulate a design: by equations
using a PLA file and by device using a JEDEC file. The Simulate
Equations options in the Compile, Optimize and SmartPart menus
simulate design equations, and the simulation is of the design only. No
device information is used, even if provided. Because Simulate
Equations is architecture-independent, you can use it to simulate your
design before device selection and pin assignment. See later in this
tutorial for device simulation.

7. Select Trace options... from the Compile menu. The Simulate Trace
Options dialog box will appear.

8. Place the cursor on Wave format and press to select it.

9. Press[F5], then highlight Simulate Equations and press [] to start
simulation. Note that if you have changed the source file since
compilation, the ABEL Design Environment will automatically
update the compilation run before simulation.

10. Look at the m6809a.sm1 file produced by Simulate equations by
selecting Simulation results from the View menu.

11. Select Options... from the Optimize menu, then select Reduce
bypin, auto polarity by placing the cursor on this selection and
pressing . Then select <OK>.
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Generating a
Programmer Load File

12. When you are returned to the Optimize menu, select Reduce to start
reduction. The optimization program reduces the logic according to
options you selected. For more information on this option, see
"Using ABEL."

The PartMap menu selections are the only menu selections that are
device-specific. That is, you must select a device and assign pins before
processing your design with PartMap. In our example, we have
already selected a device and assigned pins. If we were to process an
architecture-independent design, or if we wanted to target a different
device, we would have to either manually select a device and assign
pins, or use the SmartPart menu (if you have the optional SmartPart
package) to do device selection and pin assignments. Refer to the
tutorial in the SmartPart User Manual for information on using these
optional programs.

Use the instructions below to generate and view a programmer load file
from your PLA format file using the program defaults

13. Select PLDmap Report from the View menu. ABEL'’s auto-update
feature will automatically run Fuseasm to create the report
requested. If you get a "file not found" message, check to make sure
Auto-Update is checked in the Defaults menu and try again.

The PLDmap selection from the PartMap menu creates a
programmer load file, m6809a.jed from the design. Different
formats for the programmer load file can be selected, but the default
is JEDEC format.

Simulating the
Device
Another method of simulation simulates a design and device together,
using a JEDEC format file.
Use the instructions below to simulate the m6809a design. The options
shown below are to use the macro trace format for Vector 1.
14. Select Trace Options... from the PartMap menu. The Simulate Trace
Options dialog box will appear.
15.Place the cursor on Macrocell format and press to select it.
16. Highlight the First Display Vector field and enter "1".
Then Highlight the Last Display Vector field and enter "1". This
limits the results file to the first vector.
17.Select <OK>. When you're returned to the PartMap menu, select
Simulate JEDEC (or ) to begin simulation.
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The Simulation Output 18. Look at the m6809a.sim file by selecting Simulation Results from

File (.sim)

Figure 2-4

the View menu. The Simulation Results selection always displays
the results from the last simulation. This file is also shown in Figure
2-4.

JEDEC Simulation Results:

m6809a.sim

Simulate ABEL 4.00 Date Mon Aug 13 11:12:46 1990
Fuse file: ’'m6809a.jed’ Vector file: 'm680%a.tmv’ Part: ’'P14L4’

ABEL 4.00 Data I/O Corp. JEDEC file for: P14L4 V8.0
Created on: Mon Aug 13 11:11:59 1990

6809 memory -decode
Jean Designer Data I/0 Corp Redmond WA

Vector 1
Vector In [000000......c00vuvn. ]

ROM1 Pin 14 I\
--| >0--—- H Vec=H

PT 336 [FFFF ]---1 OR =1 |

ROM2 Pin 16 I\
-=| >0--- H Vec=H
—————————— Y

PT 112 [FFFF ]-——| OR =1 |

--| >0--- H Vec=H

PT 224 [FFFF ]==-I OR =1L |

DRAM Pin 17 I\
--| >0--- L Vec=L

PT 0 [TTTF ]J-—| OR =H |

Vector Out [.......ccuvu... HHHL...]

8 out of 8 vectors passed.

Automatic Design

Updating
With automatic design updating, you can set all of your options, then
select your target function. All prerequisite functions will be
performed automatically. An example of auto-updating was used in
"Generating a Programmer Load File" above.

2-10
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For another example of auto-updating, load a different source file (for
example, regfb.abl), and select Optimized Equations from the View
menu. The ABEL Design Environment will do the prerequisite steps to
produce the requested file (Compile and Optimize).

This section shows you some of the differences between
architecture-specific and architecture-independent design, and presents
some of the considerations that need to be made when creating a
design that will map into many different architectures and devices.

Par_det.abl is a source file for a parity detector provided with the
ABEL package. This file is shown in Figure 2-5.

Figure 2-5
Source File: par_det.abl

module par_det
title ’'Architecture independent description of a serial parity detector
Jeff Davis Data I/O Corp. May 17,1990 '

declarations
clock pin ;
serial_in pin ;
odd_even pin ;
shift pin ;
parity pin istype ‘reg’;
obD = 1;
EVEN = 0;
equations

parity.clk = clock; "Describe clocked input to register

"toggle parity when odd/even = EVEN and serial in = 0
" and when odd/even = ODD and serial_in =1
parity := ((serial in !$ odd_even) & shift) $ parity.FB ;

tost_yoctors([clock,serial_in,odd_even,shift]->[parity])
[ .c., 0 , EVEN , O 1->[ .X. 1:
[ .c. , 1 , EVEN , 1 1]1->[ EVEN 1;
[ .c. , 0 , EVEN , 1 1]1->[ ODD 1];
[ .c. 1 , EVEN , 1 1->[ ODD 1:
[ .c. , 1 , EVEN , 1 ]->[ ODD 1:
[ .c. , 0 , EVEN , 1 ]->[ EVEN 1];
[ .c. , 1 , ODD , 1 1->[ ODD 1]:
[ .c. , 0 , ODD , 1 1->[ ODD 1;
[ .c. ., 1 , ODD , 1 1->[ EVEN 1];
[ .c., 0 , ODD ’ 1 ]1->[ EVEN 1;
[ .c. 1 , ODD , 1 1->[ OoDD 1:
[ .c. , 1 , EVEN , 0 J]1->[ .X. 1;

end
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Declarations

Pin and node numbers do not need to be assigned in an
architecture-independent design. However, assigning pin and node
numbers does not mean your design is not architecture-independent,
since pin numbers can be reassigned manually or with the optional
SmartPart program.

clock pin
serial_in pin
odd_even pin
shift pin

e we e we

Note that no device declaration was made as in the architecture-specific
design, and the pin number assignments have been left blank. Your
design can be compiled (Compile), simulated (Compile or Optimize:
Simulate equations) and reduced (Optimize) before pin number
assignments are made.

A device must be declared and pin number assignments must be
specified before processing by Fuseasm and JEDSim. Device selection
and pin assignments can be done manually, or the SmartPart menu can
be used to do automatic device selection, pin assignments and device
fitting if you have the optional SmartPart package. Refer to the
SmartPart User Manual if you have this option.

The last pin declaration
parity pin istype ’'reg’;

declares the signal parity as a clocked memory element. The reg
assignment is an architecture-independent attribute and allows most
device architectures to be used for this design.

Equations

The behavior of the signal parity is described in terms of the desired
output at the pin for the various input conditi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>