


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































| PLDS-MAX & PLS-MAX

Data Sheet

Package
Contents

Ordering
Information

PLDS-MAX

The complete MAX+PLUS development system includes:

o0 OdooddoodooC

Graphic, Symbol, and Text Editors

AHDL

MAX+PLUS TTL MacroFunction Library

Compiler support for all Altera MAX 5000 EPLDs

Simulator

Waveform Editor

Timing Analyzer (MTA)

SNF2GDF Converter

Documentation

Master Programming Unit (MPU)

Programming card (LP6 for IBM PC-AT or compatible; LP5 for IBM
PS/2 Model 50 or higher or compatible)

Programming adapters (PLED5016, PLED5032, PLEJ5064, PLE]5128)
Sample EPLDs

PLS-MAX
The complete MAX+PLUS software includes:

ool oood

Graphic, Symbol, and Text Editors

AHDL

MAX+PLUS TTL MacroFunction Library
Compiler support for all Altera MAX 5000 EPLDs
Simulator

Waveform Editor

Timing Analyzer (MTA)

SNF2GDF Converter

Documentation

PLDS-MAX (IBM PC-AT or compatible)
PLDS-MAX/PS (IBM PS/2 Model 50 and higher or compatible)
PLS-MAX (IBM PC-AT, PS/2, or compatible)
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Data Sheet PLDS-MAX & PLS-MAX

System Minimum System Configuration

Requirements IBM PC-AT, PS/2 Model 50 or higher, or compatible computer

a

O DOS version 3.1 or higher

0 640 Kbytes of memory

O 1 Mbyte of expanded memory with version 3.2 or higher of Lotus/
Intel/Microsoft (LIM) Expanded Memory Specification

0 20 Mbytes free disk space

O VGA or EGA graphics display

Q 1.2-Mbyte, 5 1/4-inch or 1.44-Mbyte, 3 1/2-inch floppy disk drive

0 3-button serial-port mouse or 2-button Microsoft-compatible serial-
port or bus mouse (plus a serial port for a serial-port mouse)

Q  Full-length 8-bit slot for programming card

[ Parallel port

Recommended System Configuration

33-MHz 386- or 486-based IBM PC-AT, PS/2 Model 70 or higher, or
compatible computer

DOS version 3.3 or higher

640 Kbytes of memory

2 Mbytes of expanded memory with LIM 3.2-compatible driver
20 Mbytes free disk space

VGA graphics display

1.2-Mbyte, 5 1/4-inch or 1.44-Mbyte, 3 1/2-inch floppy disk drive
Serial port and 3-button serial-port mouse

Full-length 8-bit slot for programming card

Parallel port
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PLCAD-SUPREME &

A =1 D) A PLS-SUPREME
- n A+PLUS Programmable Logic
Development System & Software
l September 1991, ver. 1 Data Sheeﬂ
Features [ High-level support for Altera’s general-purpose Classic EPLDs
1 Multiple design entry methods

- LogiCaps schematic capture
-  Boolean equation and netlist
—  State machine and truth table
J  Complete symbol library of basic gates and over 120 TTL macro-
functions
Support for user-defined macrofunctions with ADLIB software
Fast and efficient design processing to ensure rapid design cycles
- Elimination of unused gates
—  Automatic pin and part assignments
—  SALSA logic minimization
—  Device Fitter to optimize Classic EPLD resources
[  Functional simulation for quick design verification
—  Easy definition of inputs with state tables, vector patterns, or
predefined patterns
— State table or graphic waveform output formats (on-screen or
hard-copy)
Access to buried nodes within the design
d Runs on IBM PC-AT, PS/2, or compatible computers
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| PLCAD-SUPREME & PLS-SUPREME Data Sheet |

General
Description

A+PLUS is a comprehensive CAE system for designing logic with Altera
Classic EPLDs. A+PLUS provides multiple design entry methods, including
LogiCaps schematic capture, Boolean equation, state machine, truth table,
and netlist design entry. These entry methods can be combined, allowing
the designer to choose the methods that best suit each design. Figure 1
shows a block diagram of A+PLUS.

A+PLUS includes the Altera Design Processor (ADP), which consists of
integrated modules that produce an industry-standard JEDEC File (.JED)
for EPLD programming. The ADP implements logic minimization,
automatic EPLD selection, architecture optimization, and fitting. The ADP
also produces documentation that shows minimized logic and EPLD
utilization.

A+PLUS also includes a Functional Simulator (FSIM) to verify designs,
and LogicMap II software to program EPLDs. A+PLUS runs on an IBM
PC-AT, PS/2, or compatible computer and offers comprehensive support
for Altera’s Classic EPLDs.

PLCAD-SUPREME is a complete development system that includes
A+PLUS software, all hardware required to program Classic EPLDs, and
device samples. PLS-SUPREME is a software-only package. See “Package
Contents” later in this data sheet for more information.

Figure 1. A+PLUS Block Diagram

Third-Party
Converter
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PLCAD-SUPREME & PLS-SUPREME

Design Entry

A+PLUS provides the following design entry methods: LogiCaps schematic
capture, Boolean equation, netlist, state machine, and truth table design

entry.

LogiCaps Schematic Capture

Logic schematics are created with LogiCaps, which allows the user to
quickly construct a wide range of logic circuits. LogiCaps provides two
libraries that can be supplemented with libraries created by the user:

d  The A+PLUS Primitive Library includes basic logic gates and flip-
flops.

0 The A+PLUS TTL MacroFunction Library has more than 120 TTL-
equivalent macrofunctions, including counters, decoders, and
comparators. This library also includes A+PLUS-specific macrofunc-
tions that are optimized for the Classic EPLD architecture. See Table 1.

[  User-defined libraries can be created easily with the Altera Design
Librarian (ADLIB), which allows custom development of new
macrofunction elements.

Table 1. Partial List of A+PLUS Macrofunctions

Type Macrofunctions

Adder 7480, 7482, 7483, 74183, 8FADD

Comparator 7485, 74158, 74518, SMCOMP

Converter 74184, 74185

Counter 7493, 74160, 74161, 74162, 74163, 74190, 74191, 74393, 74160T, 74161T, 74162T,
74163T, 74190T, 74191T, 74192T, 74193T, 8SCOUNT, 4COUNT, 16CUDSLR,
UNICNT2, GRAY4

Decoder 7442,7443, 7444, 7445, 7446, 7447, 7448, 7449, 74138, 74139, 74154, 74155, 74156

Flip-Flop 7470, 7471, 7472, 7473, 7474, 7476, 7478, 74173, 74174, 74175, 74273, 74374

Frequency Divider

FREQDIV

Latch

7475, 7477,74116, 74259, 74279, 74373, NANDLTCH, NORLTCH

Multiplier

74261, MULT2, MULT24, MULT4

Multiplexer

74147, 74148, 74151, 74153, 74157, 74158, 74298, 21MUX

Parity Generator

74180, 74280

Shift Register

7491, 7494, 7496, 7499, 74164, 74165, 74166, 74178, 74179, 74194, 74198,
BARRELST, UNICNT2

SSI Function 7400, 7402, 7404, 7408, 7410, 7411, 7420, 7421, 7427, 7430, 7432, 7486, INHB, CBUF
Storage Register 7498, 74278

True/Comp Element |[7487

ALU 74181

Altera Corporation
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PLCAD-SUPREME & PLS-SUPREME Data Sheet I

LogiCaps features easy-to-use mouse and keyboard command entry. Tag-
and-drag editing with orthogonal rubberbanding, multiple zoom levels,
and a dual-window display mode simplifies schematic entry. See Figure 2.
Schematics can be printed on Epson FEX- and LQ-series printers, and
HP7475A, and 7585B, and 7495A drafting plotters. An Altera Design File
(.ADF) is generated when a design is saved and can be linked with other
design files or processed directly with the ADP to generate a JEDEC File

(JED).

Figure 2. Schematic Design Entry with LogiCaps
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Boolean Equation Entry

The ADF syntax supports Boolean equation design entry and features free-
form entry of all syntactical elements. Boolean equations need not be
entered with a minimized sum-of-products form because the ADP
automatically minimizes the equations before generating the JEDEC File
(.JED) for programming. An ADF is created with any standard text editor
(in non-document mode). Once a design has been entered, it can be linked
with schematic or state machine files, or directly processed by the ADP.

State Machine and Truth Table Entry

State machine designs are entered in Altera’s State Machine File (.SMF)
format (see Figure 3). This high-level language description features

| Page 302
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PLCAD-SUPREME & PLS-S UPREMﬂ

IF-THEN statements, CASE statements, and truth tables. Outputs of state
machines may be defined conditionally or unconditionally, allowing flexible
output structures to be merged with other portions of the design. SMF
syntax also allows multiple state machines to be defined in a single file.
Truth tables may also be used to specify random logic. Once a design has
been entered, A+PLUS automatically generates state equations and
transforms state machine descriptions, automatically choosing D or T flip-
flops for the state variables to ensure the most efficient use of EPLD
resources.

Figure 3. State Machine Diagram and Partial State Machine File

S1
/DROPCUP
/POURDRINK

S2
DROPCUP
/POURDRINK

COINDROP

MACHINE: dispenser

/COINDROP

CLOCK: CLK

STATES: [DROPCUP POURDRNK]

Si [ 0 0 ]

S2 [ 1 0 ]

S3 [ 0 1 1
S1:

/CUPFULL IF COINDROP THEN S2

% No outputs %
S2:
S3
S3:
IF CUPFULL THEN S1

CUPFULL

S3
/DROPCUP
POURDRINK

Design
Processing

The Altera Design Processor (ADP) consists of a series of modules that
automatically transforms the design into a JEDEC File (JED) used to
program the EPLD. First, the Flattener module “flattens” the high-level
macrofunctions to low-level gate primitives. Next, the ADP analyzes the
complete logic circuit and removes unused gates and flip-flops. This
“MacroMunching” feature enables the designer to freely use macrofunctions
without worrying about optimizing the logic.

When the ADP detects macrofunctions with unconnected inputs, it assigns
“intelligent” default values: active-high inputs default to GND, active-low
inputs default to Vcc. Thus, the ADP enhances productivity by
automatically performing some of the designer’s “busy work.”

The Translator module checks the design for logical completeness and
consistency. For example, it ensures that no two logic function outputs are
tied together and that all logic nodes have an origin. Also, if AUTO is
entered as the EPLD name, the Translator automatically selects the EPLD
best suited to the logic requirements of the design.

Altera Corporation
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PLCAD-SUPREME & PLS-SUPREME Data Sheet |

Simulation

Device
Programming

The Expander module expands the Boolean equations into sum-of-products
form, checks for evidence of combinatorial feedback, and removes
redundant factors from product terms.

Logic minimization of designs is performed by the Minimizer module.
Minimization tools include Boolean minimization with SALSA (Speedy
Altera Logic Simplifying Algorithm), which yields results that are superior
to other heuristic reduction techniques. The Minimizer uses algorithms
that select equations best represented by a complemented AND/OR function.
This feature reduces product-term demands generated by complex logic
functions. Moreover, for Altera EPLDs with programmable flip-flops, the
Minimizer determines which type of flip-flop yields the most efficient
solution and, if necessary, converts the architecture to D or T flip-flops.

The fully minimized design is then transferred to the Fitter module. The
fitting routine relies on algorithms based on artificial intelligence software
techniques to place and route the logic into the specified EPLD. If a pin
assignment is specified, the Fitter matches the request. If no pin assignments
are specified, the Fitter automatically finds the best fit for all pins.

Regardless of whether a fit is achieved, the Fitter generates a Utilization
Report (.RPT) that documents macrocell and pin assignments, input and
output pin names, and buried registers, as well as any unused resources.
At the end of design processing, the Assembler module generates an
industry-standard JEDEC programming file.

The Functional Simulator (FSIM) is a convenient and easy-to-use tool for
testing design logic before it is committed to silicon. FSIM uses the JEDEC
File (JED) generated by the ADP. Input logic values with state tables,
vector patterns, or predefined patterns may be defined with any standard
text editor. Design debugging is aided with the BREAK, FORCE, SAVE, and
RESTORE commands; buried nodes can also be accessed. Interactive
simulation results are displayed either graphically with the Virtual Logic
Analyzer (VLA) or in a tabular format. The results may be printed in either
format with an Epson or compatible printer. Figure 4 shows the output of
the VLA. The designer can simulate interactively from the keyboard, or a
Command File (.(CMD) can be generated to perform batch-mode simulation.

LogicMap II programming software is included in the A+PLUS package.
The software uses the Altera Super-Adaptive Programming (ASAP)
algorithm, which significantly reduces the time required to program an
EPLD. LogicMap II uses the JEDEC File (.JED) created by A+PLUS and
Altera programming hardware to program the target EPLD. LogicMap II
also reads and produces JEDEC Files from programmed EPLDs and verifies
programmed devices.
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Figure 4. Virtual Logic Analyzer Output
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PLCAD-SUPREME provides all hardware necessary for programming
and verifying Classic EPLDs. The hardware includes an add-on card for
IBM PC-AT, PS/2, or compatible computers that drives the Altera Master
Programming Unit (MPU). If the Security Bit of a device is off, the designer
can also read the contents of a Classic device and use this information to
program additional EPLDs.

Data I/O and several other third-party manufacturers also provide
programming support for Altera EPLDs.

PLCAD-SUPREME

The complete A+PLUS development system includes both hardware and
software:

LogiCaps schematic capture

Boolean equation, netlist, state machine, and truth table design entry
Altera Design Processor (ADP)

Functional Simulator (FSIM)

Virtual Logic Analyzer (VLA)

LogicMap II programming software

Documentation

Master Programming Unit (MPU)

Programming card (LP6 for IBM PC/AT or compatible; LP5 for IBM
PS/2 Model 50 or higher or compatible)

Programming adapters (PLED610, PLED910, PLE]1810)

Sample EPLDs

o0 odoocddoodd
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PLCAD-SUPREME & PLS-SUPREME Data Sheet

Ordering
Information

System
Requirements

PLS-SUPREME

The complete A+PLUS software includes:

coodoooo

LogiCaps schematic capture

Boolean equation, netlist, state machine, and truth table design entry
Altera Design Processor (ADP)

Functional Simulator (FSIM)

Virtual Logic Analyzer (VLA)

LogicMap II programming software

Documentation

PLCAD-SUPREME (IBM PC-AT or compatible)
PLCAD-SUPREME/PS (IBM PS/2 Model 50 and higher or compatible)
PLS-SUPREME (IBM PC-AT, PS/2, or compatible)

Minimum System Configuration

o0 doddodd

IBM PC-AT, PS/2 Model 50 or higher, or compatible computer

DOS version 3.1 or higher

640 Kbytes of memory

20 Mbytes free disk space

VGA or EGA graphics display

1.2-Mbyte, 5 1/4-inch or 1.44-Mbyte, 3 1/2-inch floppy disk drive
3-button serial-port mouse or 2-button Microsoft-compatible serial-
port or bus mouse (plus a serial port for a serial-port mouse)
Full-length 8-bit slot for programming card

Parallel port

Recommended System Configuration

cdododoo o O

20-MHz or higher 386-based IBM PC-AT, PS/2 Model 70 or higher, or
compatible computer

NOS version 3.3 or higher

640 Kbytes of memory

20 Mbytes free disk space

VGA graphics display

1.2-Mbyte, 5 1/4-inch or 1.44-Mbyte, 3 1/2-inch floppy disk drive
Serial port and 3-button serial-port mouse

Full-length 8-bit slot for programming card

Parallel port

Page 306

Altera Corporation




A

D
=1 A SAM+PLUS Programmable Logic

PLDS-SAM & PLS-SAM

Development System & Software

September 1991, ver. 1

Data Sheet |
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aeneral
Jescription

Cc od0D O oodod O

Software support for Altera’s EPS448 Stand-Alone Microsequencer
(SAM) EPLDs

Altera State Machine Input Language (ASMILE) entry method
Assembly Language (ASM) entry method

User-definable macros

SAM Design Processor (SDP) that generates industry-standard JEDEC
Files (.JED)

SAMSIM interactive functional simulator with Virtual Logic Analyzer
(VLA) user interface

Disassembler to examine assembly code during simulation

Full support for horizontal cascading of multiple EP5448 EPLDs
Device programming with LogicMap II software and Altera
programming hardware

Runs on IBM PC-AT, PS/2 and compatible computers

SAM+PLUS provides a complete software solution for implementing state
machine and microcoded applications in Altera’s EPS448 SAM EPLD.
SAM+PLUS is a comprehensive, easy-to-use system that includes state
machine and assembly language design entry, design processing with the
SAM Design Processor (SDP), and design debugging with SAMSIM. The

Altera Corporation
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PLDS-SAM & PLS-SAM , Data Sheet

EPS448 EPLD is programmed with Altera’s LogicMap II software and
programming hardware. Figure 1 shows a block diagram of SAM+PLUS .

The PLDS-SAM Development System includes SAM+PLUS software, all
hardware required to program SAM EPLDs, and device samples. PLS-
SAM is a software-only package. See “Package Contents” later in this data
sheet for more information.

The SDP accepts two forms of design entry-—state machine and assembly
language—and automatically generates an industry-standard JEDEC File
(JED) for simulation and programming. SAMSIM is an interactive
functional simulator created especially to verify state machine and
microcoded designs implemented in EPS448 EPLDs.

Designs are entered in either the Altera State Machine Input Language
(ASMILE) or the Altera Assembly Language (ASM). A standard text editor
is used to create the input file with either method. If ASMILE is used, the
State Machine File (.SMF) is processed by a converter to produce an ASM
file. The various modules of the SDP then process the ASM file. The SDP
produces three outputs: a JEDEC File used to simulate and program the
EPS448 EPLD, an error log file, and a utilization report file that shows how
resources within the EPLD are used.

After the JEDEC File is created, the user can simulate the design with the
SAMSIM functional simulator, which provides an interactive design-
debugging environment. The disassembler converts object code back into
the original ASM source code during simulation, and the Virtual Logic
Analyzer (VLA) provides on-screen examination of input and output
waveforms.

Figure 1. SAM+PLUS Block Diagram
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State Machine
Jesign Entry

Horizontal cascading (i.e., using multiple EPS448 EPLD:s to increase the
number of outputs) is fully supported in design entry, processing,
simulation, and programming. Multiple EPS448 EPLDs are listed in a
single source file, but separate report and JEDEC Files are created for each
device.

Finally, the EPS448 EPLD is programmed with LogicMap II software and
Altera programming hardware.

SAM+PLUS software supports high-level state machine design entry
through ASMILE. A designer can use this language with any standard text
editor to create a file describing a state machine. The State Machine File-to-
Assembly Language File (SMF2ASM) Converter translates the SMF into an
equivalent ASM file before sending it to the SDP.

ASMILE provides a simple yet comprehensive means of converting a
conceptual state diagram into a simple text description. Figure 2 shows the
state diagram for a 68020 bus arbiter. Each circle represents a state; the
values within the circles represent the output values for that state; and the
expressions adjacent to the arrows represent the conditional branches
between states.

Figure 2. State Diagram for a 68020 Bus Arbiter

Bus request input /R/IA
Bus grant acknowledge input

Bus grant output

Tri-state control to bus-control logic
Don't care
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Data Sheet

Assembly
Language
Design Entry

Figure 3 shows the ASMILE description of the state machine shown in
Figure 2. The states and their respective outputs have been defined in the
States Section with a truth table, and the transitions between states have
been defined with simple TF-THEN constructs. Once this file is created, it
can be submitted to the SDP without any further modifications.

Figure 3. State Machine File

DESIGNER NAME

COMPANY NAME

9/1/91

68020 Bus Arbitration Controller for EPS448 SAM EPLD

PART': EPS448

INPUTS: REQUEST ACK
OUTPUTS: GRANT TRISTATE
MACHINE: BUSARBITER
CLOCK: CLK

% The state table defines the outputs for each state %

STATES: [ GRANT TRISTATE ]
s0 [ 0 0

S1 [ 1 1 1
S2 [ 1 1 ]
s3 [ 1 1 ]
S4 [ 1 1 1
S5 [ 0 1 ]
S6 [ 0 1 ]

% Transition specifications %
S0: IF REQUEST*/ACK THEN S1
IF ACK THEN S5

S0

Sl: 82

S2: IF /REQUEST */ACK +ACK THEN S6
S2 % IMPLIED ELSE %

S3: IF /REQUEST THEN S6
IF REQUEST*/ACK THEN S2
S3

S4: S3

S5: IF /REQUEST*/ACK THEN SO
IF REQUEST THEN S4
S5

S6: S5

ENDS$

Direct ASM design entry is also available for those who prefer to use
EPS448 EPLDs for microcoded controller designs. This entry method
provides access to the advanced features of the EPS448 device, including
the on-chip stack and loop counter. Thirteen instructions directly control
such functions as multiway branching, subroutines, nested FOR-NEXT
loops, and dispatch calls (i.e., jumping to an externally specified address).

| Page 310
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User-defined macros that allow users to define their own instruction
mnemonics are also available, providing a higher-level design entry
approach. Macros can also be used to define values for various output
fields so that the designer does not have to work at the binary level.

Figure 4 shows an example of an ASM file in which macros have been used
to define the seven new instructions GOTOS0 through GOTOS6.

Figure 4. Assembly Language File

DESIGNER NAME

COMPANY NAME

9/1/91

68020 Bus Arbitration Controller for EPS448 SAM EPLD

PART': EPS448
INPUTS: REQUEST ACK
OUTPUTS: GRANT TRISTATE

MACROS :

GOTOSO0 = "[00] JUMP SO*
GOTOS1 = "“[11] JUMP S1"
GOTOS2 = "[11] JUMP S2"
GOTOS3 = *[11] JUMP S3*
GOTOS4 = "[11] JUMP S4"
GOTOS5 = "[01] JUMP S5"

GOTOS6 = "[01] JUMP S6"

PROGRAM:

% BUSARBITER %
% CLK %
0D: GOTOSO0;

S0: IF REQUEST*/ACK THEN GOTOS1;
ELSEIF ACK THEN GOTOS5;

ELSE GOTOSO;
8l: GOTOS2; 9
§2: IF /REQUEST*/ACK+ACK THEN GOTOS6;
ELSE GOTOS2; o
§3: IF /REQUEST THEN GOTOS6; v 2
ELSEIF REQUEST*/ACK THEN GOTOS2; 33
ELSE GOTOS3; o0
S4: GOTOS3; cC T
S5: IF /REQUEST*/ACK THEN GOTOSO; o3
ELSEIF REQUEST THEN GOTOS4; © o
ELSE [01] JUMP S5; -~
S6: GOTOSS;
ENDS$
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Design
Processing

Simulation

Device
Programming

The SDP takes an ASM file and creates an optimized JEDEC File for the
target EPLD. This process includes the following steps:

O  The user-defined macros are expanded.

0 The design is parsed, and any syntax or connection errors are listed in
an error log file.

0 The Boolean expressions that define the transition conditions are
minimized.

0 The design is fitted into the EPS448 EPLD and an industry-standard
JEDEC programming file is generated. A utilization report that shows
how the design is implemented in the EPS448 EPLD is also created.

Once a design has been processed, it can be simulated with the SAMSIM
Functional Simulator. SAMSIM provides a comprehensive design
debugging environment. The Virtual Logic Analyzer (VLA) displays the
input and output waveforms interactively, providing multiple zoom levels,
split screens, and differential time displays (see Figure 5). The internal
state of the EPS448 EPLD, including the stack and counter, can be examined
and modified. An online disassembler can convert the actual object code
back into the original ASM source code.

Figure 5. Virtual Logic Analyzer
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Range: 8 to 74 Name: 688ZB6ARB.JED Cycle: 1 Signals: 11

LogicMap II programming software is included in the SAM+PLUS package.
The software uses the Altera Super Adaptive Programming (ASAP)
algorithm, which significantly reduces the time required to program an
EPLD. LogicMap II uses the JEDEC File created by SAM+PLUS and Altera
programming hardware to program the EPS448 EPLD. LogicMap 1II also
reads and produces JEDEC Files from EPS448 EPLDs and verifies
programmed devices.
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PLDS-SAM provides all hardware necessary for programming and verifying
the EPS448 EPLD. The hardware includes an add-on card for IBM PC-AT,
PS/2, or compatible computers that drives the Altera Master Programming
Unit (MPU). If the Security Bit of a device is off, the designer can also read
the contents of an EPS448 device and use this information to program
additional EPLDs.

Data I/O and several other third-party manufacturers also provide
programming support for Altera EPLDs.

Dackage PLDS-SAM

sontents The complete SAM+PLUS development system includes both hardware
and software:

Altera State Machine Language (ASMILE)
Assembly Language (ASM)

SAM Design Processor (SDP)

Functional Simulator (SAMSIM)
Disassembler

Virtual Logic Analyzer (VLA)

LogicMap II programming software
Documentation

Master Programming Unit (MPU)
Programming card (LP6 for IBM PC-AT or compatible; LP5 for IBM
PS/2 Model 50 or higher or compatible)
Programming adapter (PLED448)

Sample EPLDs

o0 ooodooodoo

PLS-SAM
The complete SAM+PLUS software includes:

Altera State Machine Language (ASMILE)
Assembly Language (ASM)

SAM Design Processor (SDP)

Functional Simulator (SAMSIM)
Disassembler

Virtual Logic Analyzer (VLA)
Documentation
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)rdering PLDS-SAM (IBM PC-AT or compatible)
g PLDS-SAM/PS  (IBM PS/2 Model 50 and higher or compatible)
nformation PLS-SAM (IBM PC-AT, PS/2, or compatible)
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System
Requirements

Minimum System Configuration

ocooooood

IBM PC-AT, PS/2 Model 50 or higher, or compatible computer
DOS version 3.1 or higher

640 Kbytes of memory

20 Mbytes free disk space

VGA or EGA graphics display

1.2-Mbyte, 5 1/4-inch or 1.44-Mbyte, 3 1/2-inch floppy disk drive
Full-length 8-bit slot for programming card

Parallel port

Recommended System Configuration

cooddood O

20-MHz or higher 386-based PC-AT computer; PS/2 Model 70 or
higher, or compatible computer

DOS version 3.3 or higher

640 Kbytes of memory

20 Mbytes free disk space

VGA graphics display

1.2-Mbyte, 5 1/4-inch or 1.44-Mbyte, 3 1/2-inch floppy disk drive
Full-length 8-bit slot for programming card

Parallel port

| Page 314

Altera Corporation




\ PLDS-ENCORE
A D _b D A MAX+PLUS, A+PLUS & SAM+PLUS

n
Programmable Logic Development System

September 1991, ver. 2 Data Sheet

PLS-MAX—MAX+PLUS Programmable Logic Software
PLS-SUPREME—A+PLUS Programmable Logic Software
PLS-SAM—SAM+PLUS Programmable Logic Software
PL-ASAP—Altera Stand-Alone Programmer:
—  Software-controlled Logic Programmer interface card
-~ Master Programming Unit (MPU)
J Programming adapters:

- PLED5016 - PLEJ5128 - PLEJ1810

- PLED5032 - ©PLED610 - PLED#48

- PLEJ5064 - PLED910
1  Sample EPLDs for evaluation

>ontents

oo

seneral PLDS-ENCORE supports design entry, logic optimization, design
verification, and design programming for all Classic, MAX 5000, and SAM

Jescription EPLDs.

MAX 5000 (Multiple Array MatriX) EPLD designs are implemented with
PLS-MAX—MAX+PLUS Programmable Logic Software. Designs can be
entered with any combination of hierarchical schematic files, and
hierarchical text files containing Boolean equations, state machines, and
truth tables in the Altera Hardware Description Language (AHDL). Over

T
Y c
o2
S 0
c T
23
n o

5

=
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Package
Contents

three hundred 7400-series TTL and special-purpose macrofunctions are
available for design entry. MAX+PLUS also includes a fast and efficient
design compiler, automatic error location, delay prediction, interactive
timing simulation, timing analysis, and device programming applications.

Classic EPLD designs are implemented with PLS-SUPREME (A+PLUS
Programmable Logic Software). PLS-SUPREME supports schematic
capture, Boolean equation, state machine, truth table, and netlist desigr
entry methods. It includes LogiCaps schematic capture, TTL MacroFunction
Library, Altera Design Librarian (ADLIB), State Machine Entry, Altere
Design Processor, Functional Simulator (FSIM), and LogicMap Il software

SAM (Stand-Alone Microsequencer) EPLD designs are implemented witt
PLS-SAM (SAM+PLUS Programmable Logic Software). SAM+PLUS
includes state machine and microcode design entry, the SAM Desigr
Processor, the SAMSIM Functional Simulator, and LogicMap II software.

The PLDS-ENCORE Development System includes all necessary
hardware—a Logic Programmer card, Master Programming Unit, and ¢
range of programming adapters—to program Classic, MAX 5000, anc
SAM EPLDs at the designer’s desktop.

Individual PLDS-ENCORE components can be purchased separately
However, PLDS-ENCORE provides a full range of EPLD logic developmen!
support at a significant savings compared with the cost of purchasing eact
individual software application separately.

See the individual data sheets for PLDS-ENCORE components (in this
data book) for additional information on Altera software and hardware.

PLDS-ENCORE

The PLDS-ENCORE Development System includes both hardware anc
software:

PLS-SUPREME development software

PLS-MAX development software

PLS-SAM development software

Documentation

Programming card (LP6 for 386- or 486-based IBM PC-AT o
compatible, LP5 for IBM PS/2 Model 50 or higher or compatible)
Master Programming Unit (MPU)

Programming adapters (PLED5016, PLED5032, PLEJ5064, PLE]5128
PLED610, PLED910, PLEJ1810, PLED448)

Sample EPLDs

o o0 ooooo
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Data Sheet PLDS-ENCORE |
)rdering PLDS-ENCORE (IBM PC-AT or compatible)

- PLDS-ENCORE/PS (IBM PS/2 Model 50 and higher or compatible)
nformation
;ystem Minimum System Configuration
39qUiI’ementS IBM PC-AT, PS/2 Model 50 or higher, or compatible computer

co0 OO0 dOoddo

DOS version 3.1 or higher

640 Kbytes of memory

1 Mbyte of expanded memory with version 3.2 or higher of Lotus/
Intel/Microsoft (LIM) Expanded Memory Specification

20 Mbytes free disk space

VGA or EGA graphics display

1.2-Mbyte, 5 1/4-inch or 1.44-Mbyte, 3 1/2-inch floppy disk drive
3-button serial-port mouse or 2-button Microsoft-compatible serial-
port or bus mouse (plus a serial port for a serial-port mouse)
Full-length 8-bit slot for programming card

Parallel port

Recommended System Configuration

cooodooodod o

33-MHz 386- or 486-based IBM PC-AT, PS/2 Model 70 or higher, or
compatible computer

DOS version 3.3 or higher

640 Kbytes of memory

2 Mbytes of expanded memory with LIM 3.2-compatible driver
20 Mbytes free disk space

VGA graphics display

1.2-Mbyte, 5 1/4-inch or 1.44-Mbyte, 3 1/2-inch floppy disk drive
Serial port and 3-button serial-port mouse

Full-length 8-bit slot for programming card

Parallel port

Altera Corporation
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PLS-EDIF

—1 D
A I:I = A Bidirectional EDIF Netlist Interface
to MAX+PLUS Software

September 1991, ver. 3 Data Sheit]
Featu res Q Provides a bidirectional netlist interface between MAX+PLUS and

other major CAE software packages

[ Supports the industry-standard Electronic Design Interchange Format
(EDIF) version2 00

O  Allows MAX 5000 EPLD designs to be created with workstation CAE

tools and transferred to MAX+PLUS for compilation; compiled designs

can be returned to the workstation for device- or system-level
simulation

Altera EDIF netlist reader imports EDIF netlists into MAX+PLUS.

Altera-provided Library Mapping Files convert basic gate and many

common TTL functions from Mentor Graphics, Valid Logic, and

Viewlogic CAE tools to equivalent MAX+PLUS functions.

0  Altera EDIF netlist writer produces post-synthesis logic and delay
information used during device- or board-level simulation with
popular CAE tools.

d  PLS-EDIF runs on IBM PC-AT, PS/2, or compatible computers.

oo

General The Altera PLS-EDIF toolkit is a bidirectional EDIF netlist interface between
. . PC- or workstation-based CAE software packages and the Altera
Descr'ptlon MAX+PLUS Programmable Logic Development System. See Figure 1.

Sigure 1. PLS-EDIF Block Diagram Shading indicates items provided with PLS-EDIF.

9

CAE Workstation/ - Logic Entry PC Platform - Logic Entry - Device Simulation O
PC Platform - Device Simulation - Logic Synthesis - Programming ) f<°
- Board Simulation o ®
Q0
. i |l o]
Library Mapping Files Q3
EDIF200 ™ L Ty Y t';;m
Exchange Format 3
Ment: User
lentor " N LMF
Graphics (vslﬁ\:l?a
(HP/Apoallo) ’ 7
EDIF
L g Input
File
N——
Valid Logic MAX+PLUS
e |
EDIF
. Output [—
File
N’
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Data Sheet

Altera EDIF
Netlist
Reader

PLS-EDIF (Bidirectional EDIF Netlist Interface to MAX+PLUS Software)
allows designers to enter and verify logic designs for Altera MAX 500(
EPLDs with third-party CAE tools. The EDIF 2 0 0 netlist exchange formai
provides a two-way bridge between MAX+PLUS and third-party schematic
capture and simulation tools. PLS-EDIF runs on an IBM PS/2, PC-AT, o1
compatible computer.

Any CAE software package that produces EDIF 2 0 0 netlists can use the
PLS-EDIF interface to MAX+PLUS. EDIF netlists are imported intc
MAX+PLUS with the Altera EDIF Netlist Reader (EDF2CNF Converter).
Library Mapping Files (.LMF) are used with the EDIF Netlist Reader tc
map library functions from third-party CAE tools to the MAX+PLUS
library functions. LMFs are provided for Mentor Graphics, Valid Logic
and Viewlogic software, but designers can create their own LMFs to mar
any CAE software library.

After a design is imported into MAX+PLUS, it is compiled with the
sophisticated MAX+PLUS Compiler, which uses advanced logic synthesis
and minimization techniques together with heuristic fitting rules to optimize
the design for MAX 5000 EPLD architecture. MAX 5000 devices are then
programmed with a Programmer Object File (POF) created by the
MAX+PLUS Compiler and standard Altera or third-party programming
hardware.

EDIF netlists can be exported from MAX+PLUS with the Altera EDIk
Netlist Writer (SNF2EDF Converter). This EDIF Netlist Writer generates
an EDIF output file from a compiled MAX+PLUS design. The EDIF file
contains the post-synthesis information used by CAE simulators to perform
device- or board-level simulation.

PLS-EDIF provides an open environment that allows designers to use
popular third-party CAE tools to create and simulate MAX 5000 EPLL
designs. The designer may use a preferred workstation schematic capture
package to enter a logic design, quickly convert it with the Altera EDIE
Netlist Reader, and compile it with MAX+PLUS. Likewise, designs compiled
in MAX+PLUS and converted with the Altera EDIF Netlist Writer can be
transferred to a workstation for simulation. Together, the PLS-EDIF netlist
reader and writer allow MAX 5000 EPLD designs to be entered and
simulated with the CAE software and platform of choice.

The Altera EDIF Netlist Reader generates one or more MAX+PLUS
Compiler Netlist Files ((CNF) from an EDIF input file. For each CNF, ¢
Hierarchy Interconnect File (.HIF) and a Graphic Design File (.GDF) are
also created. See Figure 2. The CNF contains the logic and connectivity
data for a design file, while the HIF defines the hierarchical connections
between design files. The GDF is a token symbol that represents the actua.
design data in the CNF. This symbol—and the underlying logic—may be
used in a logic schematic in the MAX+PLUS Graphic Editor.

| Page 320
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PLS-EDIF

WVorkstation
nformation

Figure 2. Altera EDIF Netlist Reader

Workstation
EDIF Netlist
Writer

> MAX+PLUS
Compiler

One or more
Library Mapping |~ One or more sets of
Files may be CNF, HIF and GDF
used as inputs. File files are generated.

The Altera EDIF Netlist Reader can convert any EDIF 20 0 netlist with the
following characteristics:

@ EDIF level 0

1 keyword level 0

1 view type NETLIST
3 cell type GENERIC

The Altera EDIF Netlist Reader gives designers the flexibility to design
logic solely with workstation CAE tools, or to mix design inputs from a
variety of platforms and software packages. For example, a third-party
workstation CAE schematic converted with the EDIF Netlist Reader may
be combined with an Altera Hardware Description Language (AHDL)
state machine in MAX+PLUS. Designers can choose the entry methods
and platforms that best meet their needs.

LMFs are used with the Altera EDIF Netlist Reader to convert functions of
third-party CAE tools to equivalent MAX+PLUS functions. This direct
substitution is beneficial because MAX+PLUS functions are optimized for
both logic utilization and performance in MAX 5000 EPLD designs.

The Altera EDIF Netlist Reader has been specifically tested for use with
Mentor Graphics, Valid Logic, and Viewlogic CAE software packages.
LMFs for these products are also provided with the PLS-EDIF toolkit.

Altera Corporation
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| PLS-EDIF Data Sheet

Mentor To design logic and create an EDIF file with Mentor Graphics software, the
. following applications are required:
Graphics

O NETED (Mentor Graphics graphics editor) version 7.0 or higher

d EXPAND (Mentor Graphics schematic file translator) version 7.0 o
higher

1 EDIENET (Mentor Graphics EDIF netlist writer) version 7.0_2.5 o1
higher

Table 1 lists the Mentor Graphics basic functions that are mapped tc
MAX+PLUS-compatible functions.

Table 1. Mentor Graphics Library Mapping File (Basic Functions)

Mentor Graphics Function MAX+PLUS-Compatible Function
AND# AND# (#=2,3,4,5,6)
BUF SCLK
DELAY MCELL
DFF DFF2
INV NOT
JKFF JKFF2
LATCH MLATCH
NAND# NAND# (#=2,3,4,5 6,9)
NOR# NOR# (#=2,3,4,6,8,16)
OR# OR# (#=2,3,4,6,8)
XFER TRI
XNOR2 XNOR
XOR2 XOR

NTnkae £ nindn il Albacn Amealiantinwmn £am Sl vvanod 11 & H m i
LNOWE: LOiiadt Aundia Appailaaons 107 il most up to-date list of mappings.
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falid LogiC To design logic and create an EDIF file with Valid Logic software, the
following applications are required:

O  ValidGED (Valid Logic graphics editor) version 10.4 or higher

0  ValidCompiler (Valid Logic compiler) version 1.4 or higher

O WEDIFNET (Valid Logic EDIF netlist writer) version 1.1 (SUN4-P1) or
higher

Table 2 lists the Valid Logic basic functions that are mapped to MAX+PLUS-
compatible functions.

Table 2. Valid Logic Library Mapping File (Basic Functions)
Valid Logic Function MAX+PLUS-Compatible Function

INV EXP

LS00 NAND2

LS02 NOR2

LS04 NOT

LS08 AND2

LS10 NAND3

LS11 AND3

LS20 NAND4

LS21 AND4

LS27 NOR3

LS28 NOR2

LS30 NANDS8

LS32 OR2 9

LS37 NAND2

LS40 NAND4 <
Y <

LS74 DFF2 3o

LS86 XOR 2 0
€T

LS126 TRI Q3
n o

LS386 XOR i

—~

Note: Contact Altera Applications for the most up-to-date list of mappings.
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| PLS-EDIF Data Sheet

ViGWlogic To design logic and create an EDIF file with Viewlogic software, the
following applications are required:

d  Viewdraw (Viewlogic graphics editor) version 3.25 or higher
[  EDIFNETO (Viewlogic EDIF netlist writer) version 4.0 or higher

Table 3 lists the Viewlogic BUILT-IN functions that are mapped t
MAX+PLUS-compatible functions.

Table 3. Viewlogic Library Mapping File (BUILT-IN Functions)

Viewlogic Function MAX+PLUS-Compatible Function
AND# AND# (#=2,3,4,8)
ANDNOR22 2A2NOR2
BUF SOFT
DAND# DAND# (#=2,3,4,8)
DELAY MCELL
DOR# DOR# (#=2,3,4,8)
DXOR# DXOR# (#=2,3,4,8)
JKFFRE JKFFRE
MUX41 MUX41
NAND# NAND# (#=2,3,4,8)
NOR# NOR# (#=2,3,4,8)
NOT NOT
OR# OR# (#=2,3,4,8)
TRIAND# TAND# (#=2,3,4,8)
TRIBUF TRIBUF
TRINAND# TNAND# (#=2,3,4,8)
TRINOR# TNOR# (#=2,3,4,8)
TRINOT TRINOT
TRIOR# TOR# (#=2,3,4,8)
UBDEC38 DEC38
UDFDL UDFDL
UJKFF UJKFF
XNOR2 XNOR
XNOR# XNOR# (#=3,4,8)
XOR2 XOR
XOR# XOR# (#=3,4,8)

Note: Contact Altera Applications for the most up-to-date list of mappings.
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MF Support In addition to mapping the basic functions listed above, Altera-provided
‘ LMFs map various TTL macrofunctions from Mentor Graphics, Valid
or TTL Logic, and Viewlogic to their MAX+PLUS-compatible equivalents. Table 4
- shows macrofunction mappings that are either included in an LMF provided
Mlacrofunctions with PLS-EDIF or available from Altera Applications.

Table 4. TTL Function Mappings in Altera-Provided LMFs (Part 1 of 3)

MAX+PLUS Mentor Graphics Valid Logic Viewlogic
7400 74LS00 LS00 74LS00
7402 74LS02 LS02 741802
7404 74LS04 LS04 74LS04
7408 741808 LSo8 74LS08
7410 74LS10 LS10 74L810
7411 74LS11 LS11 74LS11
7420 74LS20 LS20 74LS20
7421 74LS21 Ls21 74LS21
7427 74L827 LS27 74827
7428 741828 LS28 741828
7430 741830 LS30 74LS30
7432 74L832 LS32 74832
7437 741837 LS37 741837
7440 741840 LS40 74LS40
7442 74LS42 LS42 74842
7451 741851 LS51 741851
7454 74LS54 LS54 741854
7455 741855 LS55 74LS55
7473 74LS73A LS73 74LS73A
7474 74LS74A LS74 74LS74A 9
7475 74LS75 LS75 74LS75
7476 74LS76A LS76 74LS76A o
7477 74LS77 — 74LS77 0l
7478 — LS78 74L.S78A o e
7483 74LS83A LS83 74LS83A 2 -8
7485 74LS85 LS85 74585 % %
7486 741586 LS86 741586 =1
7490 74L890 LS90 741890
7491 74LS91 LS9t 74LS91
7492 74LS92 LS92 74892
7493 74LS93 LS93 741993
7495 74L.S95B LS95 74LS95B
7496 74LS96 LS96 74LS96
74107 74LS107A LS107 74LS107A
74109 74LS109A LS109 74LS109A
74112 74LS112A LS112 74LS112A
74113 74LS113A LS113 74LS113A
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Table 4. TTL Function Mappings in Altera-Provided LMFs (Part 2 of 3)

MAX+PLUS Mentor Graphics Valid Logic Viewlogic
74114 74LS114A LS114 74LS114A
74133 7415133 LS133 74LS133
74138 74LS138 LS138 74LS138
74139 74LS139A LS139 74LS139
74147 748147 LS147 74LS147
74148 745148 LS148 74LS148
74151 74LS151 LS151 74LS151
74153 74LS153 LS153 74L8153
74154 7418154 LS154 —

74155 74LS155A — 74LS155A
74156 74LS156 — 7418156
74157 74L5157 LS157 74L8157
74158 74LS158 LS158 74LS158
74160 74LS160A LS160 74LS160A
74161 74LS161A LS161 74LS161A
74162 74LS162A LS162 74LS162A
74163 74LS163A LS163 74LS163A
74164 748164 LS164 74LS164
74165 74LS165 LS165 74LS165
74166 7415166 LS166 74LS166
74168 74LS168A — —

74169 74LS169A LS169 74LS169
74173 74LS173A LS173 74LS173A
74174 748174 LS174 74LS174
74175 74L8175 LS175 74L8175
74181 7415181 LS181 7415181
74183 7415183 LS183 7418183
74190 74LS190 LS190 74LS190
74191 74LS191 LS191 74LS191
74192 7418192 LS192 74LS192
74193 7415193 LS193 74LS193
74194 74LS194A LS194A 74LS194A
74195 74LS195A LS195 74LS195A
74196 7415196 LS196 74LS196A
74197 74L5197 Ls197 74L8197
74240 74L.S240 LS240 7415240
74241 74LS241 LS241 7418241
74244 7418244 LS244 7418244
74251 7418251 LS251 74LS251
74253 7415253 LS253 7418253
74257 7418257 LS257 7418257
74258 74LS258A LS258 74LS258
74259 — LS259 74LS259
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Data Sheet PLS-EDIF
Table 4. TTL Function Mappings in Altera-Provided LMFs (Part 3 of 3)
MAX+PLUS Mentor Graphics Valid Logic Viewlogic
74260 74LS260 LS260 74LS260
74261 — LS261 -
74273 74LS273 LS273 7415273
74279 7418279 LS279 74L8279
74280 74L5280 L8280 7415280
74283 74L.5283 LS283 7418283
74290 74LS290 LS290 74L.S290
74293 7415293 LS293 74L8293
74299 74LS299 LS299 74LS299
74348 74LS348 LS348 74LS348
74353 74L.S353 LS353 74L.S353
74365 74LS365A LS365 74LS365A
74366 74LS366A LS366 74L.S366A
74367 74LS367A LS367 74LS367A
74368 74LS368A LS368 74LS368A
74373 7418373 LS373 7418373
74374 74LS374 LS374 74L.S374
74377 74LS377 LS377 74L8377
74379 7418379 LS379 7418379
74381 7418381 LS381 74L.8381
74390 74L.S390 LS390 74LS390
74393 74L.S393 LS393 7418393
Note: Contact Altera Applications for the most up-to-date list of mappings.
Sustom Designers can map their gommonly usec.l third-party functioqs to
. MAX+PLUS-compatible equivalents by modifying an LMF or creating a
_Ibral‘y new one. If no equivalent function currently exists in MAX+PLUS, the
i applng designer can create the function with the MAX+PLUS Graphic Editor or
Siles Text Editor and then map it in an LMF. Figure 3 demonstrates this process.
-1
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| PLS-EDIF Data Sheet

Figure 3. Creating an LMF Mapping
Step 1: Select a third-party function for mapping.

A C—

H—
BD—'—":D JD —>Z
D

Step 2: Design an equivalent circuit with the MAX+PLUS Graphic Editor.

ALTR_AO05
................ I Anpz c
A-IN Tl —*’_Di
..
.han"'.: !‘DRB"":
BUIN BT | ) o STIamamz out |
oo T L
ANDZ2 C T "
................ —
£L£-IN LI T s — . ..

Step 3: Map the third-party function to the MAX+PLUS function in an LMF.
LIBRARY new_lib
$User Library Mapping File%

BEGIN
FUNCTION ALTR_A05 (A_IN, B_IN, C_IN)
RETURNS (7_OUT)

FUNCTION "A05" ("A", "B", "C")
RETURNS ("Z")

END
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\Itera EDIF The Altera EDIF Netlist Writer creates an industry-standard level 0 EDIF
. . file from a MAX+PLUS Simulator Netlist File (SNF). The SNF, which is
letlist Writer optionally generated during compilation of a MAX 5000 EPLD design,
contains all post-synthesis functional and delay information for the
completed design. This design-specific information is also contained in the
EDIF output file after conversion, so it can be integrated into a workstation
environment for simulation. The user can customize the EDIF output file
for various workstation environments with an optional command file that
renames certain constructs, or changes the EDIF level or keyword level.

See Figure 4.

Figure 4. Altera EDIF Netlist Writer

Workstation
Mé:rﬁ';ﬁgs > . EDIF Netist
Reader
=
Optional MAX+PLUS
Command .CFG | Configuration
File File

The EDIF output file may have one of two formats. The first format
expresses all delays with special EDIF property constructs. The second
expresses combinatorial delays with port-delay constructs and registered
delays with path-delay constructs—a format that is especially useful for
behavioral simulators. Figure 5 shows an example in both formats.

Figure 5. EDIF File Formats
Format 1: Combinatorial delays expressed with property constructs

( instance xor2_5
( viewRef viewl
( cellRef XOR2
( property TPD ( integer 20 ) ( unit TIME ) ) )

5
Y <
o
2 0
c T
23
n O
=]
=

Format 2: Combinatorial delays expressed with port-delay constructs

( instance xor2_5
( viewRef viewl
( cellRef XOR2
( portInstance &1
( portDelay
( derivation CALCULATED
(delay (e 20 -10) ) ) ) )
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Package
Contents

Ordering
Information

System
Requirements

]

PLS-EDIF software for IBM PC-AT, PS/2, or compatible computers

—  EDIF Netlist Reader

—  EDIF Netlist Writer

- Library Mapping Files for Mentor Graphics, Valid Logic Systems
and Viewlogic Systems functions

—  MAX+PLUS macrofunctions for Mentor Graphics, Valid Logi
Systems, and Viewlogic Systems libraries

- Sample files

Documentation

PLS-EDIF (IBM PC-AT, PS/2, or compatible)

cocoodoD dooo

IBM PC-AT, PS/2 Model 50 or higher, or compatible computer
DOS version 3.1 or higher

640 Kbytes of memory

1 Mbyte of expanded memory with version 3.2 or higher of Lotus,
Intel/Microsoft (LIM) Expanded Memory Specification

VGA or EGA display

20-Mbyte free disk space

1.2-Mbyte, 5 1/4-inch or 1.44-Mbyte, 3 1/2-inch floppy disk drive
MAX+PLUS version 2.71 or higher

Workstation-to-PC network hardware and software with the ability t
transfer ASCII files
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T PLS-WS/HP
A\ [

1 D A .
MAX+PLUS Il Programmable Logic
Software for HP/Apollo Workstations

September 1991, ver. 3 Data Sheﬂl
:eatu res [ Software support for Classic, MAX 5000, MAX 7000, and STG EPLDs
[d  Runs on Hewlett Packard/Apollo Series 3000, 3500, 4000, 4500, and

HP400 computers with Domain/OS SR 10.3 operating system

Provides hierarchical design entry for graphic and text designs

—  Schematic capture with Mentor Graphics’ NETED software

—  AHDL supporting state machines, Boolean equations, truth tables,
and arithmetic and relational operations

Full Altera/Mentor Graphics cross-compatibility viabidirectional EDIF

2 0 0 netlist interface

Logic synthesis and minimization for efficient device utilization with

the MAX+PLUS II Compiler

Partitioning to automatically split large designs among multiple EPLDs

Generates post-synthesis timing simulation data for use with Logic

Automation’s SmartModels and Mentor Graphics’ QuickSim simulator

Produces EPLD programming files for use with an Altera PC-based

programmer (PL-ASAP) or third-party programming hardware

(W

O do0 O O

seneral The Altera PLS-WS/HP package brings the MAX+PLUS II development
. i software to HP/Apollo Series 3000, 3500, 4000, 4500, and HP400
)escrlptlon workstations (see Figure 1). PLS-WS/HP includes Altera Hardware

igure 1. PLS-WS/HP Block Diagram Shading indicates items provided with PLS-WS/HP.

Mentor Graphics MAX+PLUS Il for HP/Apollo Workstations
- Schematic Capture - Device Simulation - AHDL Design Entry - Compilation (Logic Synthesis, Minimization, Partitioning)
- EDIF Netlist Writer - Board Simulation - Bidirectional EDIF Netlist Interface

LSTTL
L:brary

EDIF
Mentor Input File
edf

—» Graphlcs

Library
Mapping
Files

| MAX+PLUS Il TTL MacroFunction
Library, including primitive
functions and over 300 TTL

and custom macrofunctions

&
U<
ot
2 0
€ o
23
o 0
5
L d

V

Programming
jed | File

AHDL

Input File
put Output

Mapping
Files

EDIF
utput File

A

.snf

Automation
—| smartModel |[€—
(optional)

| Oi
Logic — .edo |<
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Design Entry

Mentor
Graphics/
EDIF

Description Language (AHDL) design entry, bidirectional EDIF netlisi
interface, Mentor Graphics library support, advanced logic synthesis
automatic partitioning, and design fitting in the HP/Apollo computei
environment. Together, MAX+PLUS II and Mentor Graphics software
provide the tools to quickly and efficiently create, compile, and verify logic
designs for Classic, MAX 5000, MAX 7000, and STG EPLDs.

PLS-WS/HP supports both schematic and text design entry options
Hierarchical schematic designs are entered with the Mentor Graphics
NETED schematic capture program. Hierarchical Text Design Files (.tdf
created in AHDL can be used separately or mixed with NETED schematic
designs.

NETED schematics are converted into EDIF 2 0 0 netlist files with the
Mentor Graphics EDIENET netlist writer. The MAX+PLUS II Compiles
automatically processes these EDIF Input Files (.edf) when the design is
compiled (see Figure 2). In addition, symbols from the Mentor Graphics
generic and LSTTL libraries can be mapped to corresponding primitive
and TTL functions in the MAX+PLUS II TTL MacroFunction Library witt
a Library Mapping File (Imf). Table 1 shows the generic functions anc
Table 2 shows the LSTTL functions mapped in the LMF provided witt
PLS-WS/HP. Users can add to this LMF or create a new LMF.

Figure 2. Design Entry with PLS-WS/HP

Mentor Graphics
LSTTL and Generic
Libraries

EDIF
{ NETED Input File

AHDL
Input File

Adf
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Table 1. Mentor Graphics Library Mapping File—Primitives

Mentor Graphics Generic Function

MAX+PLUS Il Primitive Function

AND#
BUF
DELAY
DFF
INV
JKFF
LATCH
NAND#
NOR#
OR#
XFER
XNOR2
XOR2

AND# (#=2,3,4,5,6)
SCLK

MCELL

DFF2

NOT

JKFF2

MLATCH

NAND# (#=2,3,4,5 6,9)
NOR# (#=2,3,4,6,8,16)
OR# (#=2,3,4,6,8)
TRI

XNOR

XOR

Note: Contact Altera Applications for the most up-to-date list of mappings.

(Part 1 0f 3)

Table 2. Mentor Graphics Library Mapping File—Macrofunctions

Mentor Graphics 74LSTTL Function

MAX+PLUS Il TTL Macrofunction

74L.S00
74LS02
74LS04
74L.S08
74L810
74LS11
74L.S20
74L821
74L827
741528
74LS30
741832
741837
74LS40
741842
74L.S51
74L.S54
74L855
74LS73A
74LS74A
74L.8S75

7400
7402
7404
7408
7410
7411
7420
7421
7427
7428
7430
7432
7437
7440
7442
7451
7454
7455
7473
7474
7475
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Table 2. Mentor Graphics Library Mapping File—Macrofunctions

(Part 2 of 3)

Mentor Graphics 74LSTTL Function

MAX+PLUS Il TTL Macrofunction

74LS76A
74L877
74L.S83A
74L.S85
741.586
74LS90
74LS91
741592
74LS93
74LS95B
741896
74LS107A
74LS109A
74L.S112A
74LS113A
74LS114A
74LS133
7415138
74LS139A
74L5147
7415148
74LS151
74LS153
74LS154
74LS155A
74LS156
74LS157
7415158
74L.S160A
74LS161A
74LS162A
74L.S163A
74LS164
74L5165
74L5166
74LS168A
74LS169A
74LS173A
74L8174
74LS175
74LS5181
74LS183

7476

7477

7483

7485

7486

7490

7491

7492

7493

7495

7496

74107
74109
74112
74113
74114
74133
74138
74139
74147
74148
74151
74153
74154
74155
74156
74157
74158
74160
74161
74162
74163
74164
74165
74166
74168
74169
74173
74174
74175
74181
74183
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Table 2. Mentor Graphics Library Mapping File—Macrofunctions
(Part 3 of 3)
Mentor Graphics 74LSTTL Function MAX+PLUS Il TTL Macrofunction
74LS190 74190
74LS191 74191
74LS192 74192
74LS193 74193
74LS194A 74194
74LS195A 74195
74LS196 74196
74LS197 74197
7415240 74240
7415241 74241
7418244 74244
7415251 74251
7415253 74253
74LS257 74257
74L.S258A 74258
7415260 74260
7418273 74273
74LS279 74279
7415280 74280
7415283 74283
74LS290 74290
7415293 74293
7415299 74299
741.5348 74348
7418353 74353 9
74LS365A 74365
74LS366A 74366 o
74LS367A 74367 v 2
74L.S368A 74368 oD
7418373 74373 23
7418374 74374 Q3
7418377 74377 » o
7418379 74379 ~
745381 74381
74LS390 74390
7418393 74393

Note: Contact Altera Applications for the most up-to-date list of mappings.
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To create a new mapping between a Mentor Graphics symbol and ¢
MAX+PLUSII primitive or macrofunction, the designer follows the proces:
shown in Figure 3. First, the designer selects a NETED function to map. I
no equivalent function currently exists in the MAX+PLUS II TTI
MacroFunction Library, the designer can create the function in a TDF
Finally, the designer maps the Mentor Graphics function to the
MAX+PLUS II function in an LMF.

Figure 3. Creating an LMF Mapping

Step 1: Select a Mentor Graphics function for mapping.
=

A jj—“

B>—9 | ) —) > =z

Y
c> L)

Step 2: Design an equivalent circuit in AHDL if no equivalent function exists
in the MAX+PLUS Il TTL MacroFunction Library.

TITLE "ALTR_A05" ;
DESIGN IS "ALTR_AQ05" ;
SUBDESIGN ALTR_A05
( A_IN, B_IN, C_IN : INPUT ;
Z_OUT : OUTPUT ;
)
VARIABLE
X1, X2, X3 : NODE ;
BEGIN
Z_OUL = (XL # x2 # X3) ;
X1 A_IN & B_IN ;
X2 A_IN & C_IN ;
X3 B_IN & C_IN ;
END ;

ionon

Step 3: Map the Mentor Graphics function to the AHDL function in an LMF.

LIBRARY user_lib
% User Library Mapping File %

BEGIN

FUNCTION ALTR_AQ05 (A_IN, B_IN, C_IN)
RETURNS (Z_OUT)

FUNCTION "AQ5" ("A“, "B", "C")
RETURNS ("z")

END
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AHDL

AHDL is a high-level, modular language used to create logic designs for
Altera EPLDs. AHDL files can be created with any standard text editor. See
Figure 4 for a sample AHDL file.

AHDL supports state machines, truth tables, and Boolean equations, as
well as arithmetic and relational operations. It is hierarchical, so that
frequently used functions such as TTL and bus macrofunctions can be
incorporated into a design. AHDL also supports complex arithmetic and
relational operations—such as addition, subtraction, equality, and
magnitude comparisons—with the automatically generated logic functions.
Standard Boolean functions, including AND, OR, NAND, NOR, XOR, and XNOR

‘igure 4. Sample AHDL
‘ile

TITLE "Timed Add and Compare Function";
DESIGN IS "add_cmp" DEVICE IS "EPM5128-2";

FUNCTION 74161 (LDN,A,B,C,D,ENT,ENP,CLRN, CLK)
RETURNS (QA,QB, OC, QD, RCO) ;

SUBDESIGN add_cmp (

al7..0], % inputs for adder/comparator $%
bl7..0],

cmpen,

clock, reset : INPUT;

result[7..0],
elapse[3..0],

equal,
less_than,
grtr_than,
done :OUTPUT;
)
VARIABLE
timer : 74161; % timer is 74161 counter %
register([7..0] : DFF; % register is an octal FF %
flag : NODE:;
BEGIN
% set up accumulate register %
result[] = registerl[];

register[].clrn = reset;
register[].clk = clock;

% this is the actual addition %
register(] = all + bll;

% set flag high if register is not empty %
flag = (register([] != 0);
done = flag;

% connect inputs for timer (74161) %
timer.enp = cmpen & flag;
timer.clk = clock;
timer.clrn = reset;

% elapse is the number of clock cycles it takes to do addition %

elapse[3..0] = (timer.QA,timer.QB,timer.QC, timer.QD) ;
% the comparator section %
equal = ( al]l == bl[]);

less_than = (a[] < b[1);
grtr_than = (al] > bl]):
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Design
Processing

are also included. Groups are fully supported so operations can be
performed on byte- or word-wide functions as well as on single variables.
AHDL also allows the designer to specify the location of resources (e.g.,
latches, flip-flops, and pins) within Altera EPLDs. Together, these features
make it easy to implement complex designs in a concise, high-level
description.

The MAX+PLUS II Compiler processes designs for all Altera general-
purpose EPLDs, including the Classic, MAX 5000, MAX 7000, and STG
EPLD:s (see Figure 5).

Compiler options simplify design processing and analysis. The user can
specify up to two LMFs for the Compiler to use in processing EDIF Input
Files, and can choose to create an EDIF Output File (.edo) for use with
Mentor Graphics simulation tools. Other options specify the degree of
detail of the Report File (.rpt) that shows how EPLDs have been utilized
and the target EPLD family for the design.

The first module of the Compiler, the Compiler Netlist Extractor, extracts
the netlist used to define the design from the EDIF Input Files (.edf) and
AHDL Text Design Files (.tdf). At this time, design rules are checked for
any errors. If errors are found, they are displayed by the Message Processor.
A successfully extracted design is built into a database and passed to the
Logic Synthesizer.

The Logic Synthesizer module translates and optimizes the user-defined
logic for the target architecture. The design is first minimized with SALSA
(Speedy Altera Logic Simplification Algorithm), which removes any unused
logic within the design. The Logic Synthesizer uses expert synthesis rules
based on the target architecture (Classic, MAX 5000, MAX 7000, STG) to
factor and map logic within the chosen EPLD structure.

Figure 5. MAX+PLUS Il Compiler

to workstation to Altera or
tools third-party
programmer
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‘rogramming

It then uses advanced synthesis algorithms that ensure the most efficient
use of silicon resources.

For large system-level designs, the Partitioner is invoked. The Partitioner
uses a sophisticated “Min-Cut” algorithm to separate the logic design into
multiple EPLDs from the same family, relieving the designer of the time-
consuming task of manually splitting a large design into smaller designs.
The user can control the design’s partitioning by entering specific chip
assignments for flip-flops and pins in the source design files.

After partitioning, the Fitter applies heuristic rules to optimally place the
synthesized design into one or more EPLDs. In devices with Programmable
Interconnect Array (PIA) structures—i.e., larger MAX 5000 and MAX 7000
EPLDs—or with local/ global bus structures such as the EP1810 EPLD, the
Fitter also automatically routes signals across this interconnect to relieve
the designer of tedious place-and-route tasks. The Report File (.rpt) issued
by the Fitter shows design implementation as well as any unused resources
in the EPLDs.

The Simulator Netlist Extractor optionally generates a Simulator Netlist
File (.snf) that contains logic and timing information. This SNF is used by
the EDIF Netlist Extractor to create EDIF Output Files (.edo).

The EDIF Netlist Extractor optionally writes an EDIF 2 0 0 netlist that
contains all post-synthesis function and delay information for the completed
design, so that it can be integrated into the workstation environment. An
EDIF Output File is created for each device used in the design. An Altera-
provided or user-created Output Mapping File (.omf) can be used to map
MAX+PLUS II functions to Mentor Graphics functions in the EDIF OQutput
File. (Detailed specifications and samples of Altera’s EDIF output are
available from Altera Applications.)

Finally, the Assembler module creates one or more Programmer Object
Files (.pof) and /or JEDEC Files (jed) from the compiled design. These files
are used with standard Altera hardware to program the desired EPLDs.
Third-party programming support is also available.

After compilation, the user can simulate the design or program EPLDs
directly. The Logic Automation SmartModels for Classic and MAX 5000
EPLDs can convert the EDIF Output Files generated by the MAX+PLUS II
Compiler into a behavioral model for use with the Mentor Graphics
QuickSim simulator. See Figure 6.

The POFs or JEDEC Files produced by the Compiler can be used with an
Altera PC-based programmer or third-party programming hardware. (See
the PL-ASAP Data Sheet in this data book for more information about the
Altera Stand-Alone Programmer.)
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Figure 6. Simulation with PLS-WS/HP

Output
Mapping
Files

A4

s Mentor
SmartModels Grgphlgs
(optional) QuickSim

a

Quarter-inch cartridge tape (QIC-24, 9 track) containing all

PLS-WS/HP programs and files:

- MAX+PLUS II Compiler (includes Altera EDIF Netlist Reader
and Writer)

- MAX+PLUS I TTL MacroFunction Library

- Library Mapping File for mapping Mentor Graphics functions to
MAX+PLUS 1II functions

—  Output Mapping File for mapping MAX+PLUS II functions to
Mentor Graphics functions

- Sample files

Documentation

PLS-WS/HP (HP/Apollo workstations)

Note: MAX+PLUS software that supports MAX 5000 EPLDs is available
now. MAX+PLUS I software that supports Classic, MAX 5000, MAX 7000,
and STG EPLDs will be available in February 1992.

Qa

oo

HP/ Apollo Series 3000, 3500, 4000, 4500, or HP400 workstation with

20 Mbytes of free disk space

Domain/OS SR 10.1 or 10.3 operating system

Quarter-inch cartridge (QIC-24, 9 track) 60-Mbyte tape drive

Schematic capture and EDIF conversion software:

—  Mentor Graphics NETED (graphics editor) version 7.0 or higher

- Mentor Graphics EXPAND (schematic file translator) version 7.0
or higher

—  Mentor Graphics EDIFNET (EDIF 2 0 0 netlist writer) version
7.0_2.5 or higher

EDIF conversion and simulation software:

- Logic Automation SmartModels for Classic and MAX 5000 EPLDs
(optional)

—  Mentor Graphics QuickSim version 7.0 or higher
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- n MAX+PLUS Il Programmable Logic
Software for Sun Workstations

September 1991, ver. 1 Data Sheeﬂ
:eatu res [ Software support for Classic, MAX 5000, MAX 7000, and STG EPLDs
[ Runs on Sun SPARCstations with SunOS version 4.1.1 or higher
[ Provides hierarchical design entry for graphic and text designs

—  Schematic capture with Valid Logic’s ValidGED or Viewlogic’s
Viewdraw software

—  AHDL supporting state machines, Boolean equations, truth tables,
and arithmetic and relational operations

Full Altera/Valid Logic and Altera/Viewlogic cross-compatibility via

bidirectional EDIF 2 0 0 netlist interface

Logic synthesis and minimization for efficient device utilization with

the MAX+PLUS Il Compiler

Partitioning to automatically split large designs among multiple EPLDs

Generates post-synthesis timing simulation data for use with the

Valid Logic RapidSIM or Viewlogic Viewsim chip- and board-level

simulators or with Logic Automation’s SmartModels

QO  Produces EPLD programming files for use with an Altera PC-based
programmer (PL-ASAP) or third-party programming hardware

oo o0 o

seneral The Altera PLS-WS/SN package brings the MAX+PLUS II development
. . software to Sun Microsystems SPARCstations (see Figure 1). PLS-WS/SN
Jescri ption includes Altera Hardware Description Language (AHDL) design entry,

bidirectional EDIF netlist interface, Valid Logic and Viewlogic library

‘igure 1. PLS-WS/SN Block Diagram Shading indicates items provided with PLS-WS/SN.

Valid Logic/Viewlogic MAX+PLUS il for Sun Workstations

- Schematic - EDIF Netlist Writer -~ Device Simulation ~ AHDL Design Entry - Compilation (Logic Synthesis, Minimization, Partitioning)
Capture - EDIF Netlist Reader - Board Simulation - Bidirectional EDIF Netlist Interface

o
v 2
oo
Q0
C T
Q3
w o
3
—

Library
User Mapping
mf | Files

MAX+PLUS Il TTL MacroFunction
Library, including primitive
functions and over 300 TTL

.} and custom macrofunctions

_pof Programming !
jed File

ﬁEDIF
Valid Input File
—Pi Logic ry | .edf

_>

X AHDL

u Input File

- EDIF
Logic "
i Output File
¢ Automation edo \ 4 snf

{optional) ' h
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support, advanced logic synthesis, and design fitting in the Sun computer
environment. Together, MAX+PLUS II and Valid Logic or Viewlogic
software provide the tools to quickly and efficiently create, compile, and
verify logic designs for Classic, MAX 5000, MAX 7000, and STG EPLDs.

PLS-WS/SN supports both schematic and text design entry options.
Hierarchical schematic designs are entered either with ValidGED by Valid
Logic or with Viewdraw by Viewlogic (see Figure 2). Hierarchical Text
Design Files (.tdf) are created in AHDL and can be used separately or
mixed with schematic designs.

Valid Logic/EDIF

ValidGED schematics are converted into EDIF 2 0 0 netlist files with the
Valid Logic WEDIENET netlist writer. The MAX+PLUS II Compiler
automatically processes these EDIF Input Files (.edf) when the design is

Figure 2. Design Entry with PLS-WS/SN

Valid Logic Interface

£
Valid Logic Library
LSTTL| LSTTL Library l,‘__/{:lappmg
fles

I~—"EDIF
Valid Logic

ValidGED |[|——P»| .edf Input File
WEDIFNET

AHDL
Input File

Viewlogic Interface

Viewlogic 74L.STTL Library
and BUILT-IN Libraries Mapping
Files

f~——-- EDIF

Viewlogic Input File
Viewdraw |{[—————p»| .edf i
EDIFNETO

[~ AHDL
Input File
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compiled. Symbols from the Valid Logic LSTTL library can be mapped to
corresponding primitive and TTL functions in the MAX+PLUS I TTL
MacroFunction Library with the Altera-provided Library Mapping File
(Imf) for Valid Logic users. Table 1 shows the primitive mappings and
Table 3 shows the macrofunction mappings provided in this LMF.

Table 1. Valid Logic Library Mapping File—Primitives
Valid Logic Primitive Function MAX+PLUS Il Primitive Function

INV EXP
LS00 NAND2
LS02 NOR2
LS04 NOT
LS08 AND2
LS10 NAND3
LS11 AND3
LS20 NAND4
LS21 AND4
LS27 NOR3
LS28 NOR2
LS30 NANDS8
LS32 OR2
LS37 NAND2
LS40 NAND4
LS74 DFF2
LS86 XOR
LS126 TRI
LS386 XOR

Note: Contact Altera Applications for the most up-to-date list of mappings.

Viewlogic/EDIF

Viewdraw schematics are converted into EDIF 2 0 0 netlist files with
Viewlogic’s EDIFNETO netlist writer. The MAX+PLUS II Compiler
automatically processes these EDIF Input Files (.edf) when the design is
compiled. Symbols from the Viewlogic 74LSTTL and BUILT-IN libraries
can be mapped to corresponding primitive and TTL functions in the
MAX+PLUS I TTL MacroFunction Library with the Altera-provided LMF
for Viewlogic users. Table 2 shows the primitive mappings and Table 3
shows the macrofunction mappings provided in this LMF.

Altera Corporation
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Table 2. Viewlogic Library Mapping File—Primitives
Viewlogic BUILT-IN Function MAX+PLUS Il Primitive Function

AND# AND# (#=2,3,4,8)
ANDNOR22 2A2NOR2
BUF SOFT
DAND# DAND# (#=2,3,4,8)
DELAY MCELL
DOR# DOR# (#=2,3,4,8)
DXOR# DXOR# (#=2,3,4,8)
JKFFRE JKFFRE
MUX41 MUX41
NAND# NAND# (#=2,3,4,8)
NOR# NOR# (#=2,3,4,8)
NOT NOT
OR# OR# (#=2,3,4,8)
TRIAND# TAND# (#=2,3,4,8)
TRIBUF TRIBUF
TRINAND# TNAND# (#=2,3,4,8)
TRINOR# TNOR# (#=2,3,4,8)
TRINOT TRINOT
TRIOR# TOR# (#=2,3,4,8)
UBDEC38 DEC38
UDFDL UDFDL
UJKFF UJKFF
XNOR2 XNOR
XNOR# XNOR# (#=3,4,8)
XOR2 XOR
XOR# XOR# (#=3,4,8)

Note: Contact Altera Applications for the most up-to-date list of mappings.
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Table 3. Valid Logic & Viewlogic Library Mapping Files—Macrofunctions
(Part 1 0f 3)
Valid Logic LSTTL Viewlogic 74LSTTL MAX+PLUS Il TTL
Function Function Macrofunction
LS00 74LS00 7400
LS02 74LS02 7402
LS04 74LS04 7404
LS08 74L508 7408
LS10 74LS10 7410
LS11 74LS11 7411
LS20 74L520 7420
Ls21 74LS21 7421
Ls27 74827 7427
LsS28 741828 7428
LS30 74LS30 7430
LS32 741832 7432
LS37 741837 7437
LS40 74LS40 7440
LS42 74LS42 7442
LS51 74LS51 7451
LS54 74LS54 7454
LS55 741855 7455
LS73 74LS73A 7473
LS74 74LS74A 7474
LS75 74LS75 7475
LS76 74LS76A 7476
— 74L877 7477
LS78 74LS78A 7478
LS83 74LS83A 7483
LS85 741885 7485 g
LS86 74L.586 7486 I <
LS90 74LS90 7490 s 2
LSo1 74LS91 7491 5 ‘g
LS92 741592 7492 7 o
LS93 741593 7493 =
LS95 74LS95B 7495
LS96 74LS96 7496
LS107 74LS107A 74107
LS109 74LS109A 74109
LS112 74LS112A 74112
LS113 74LS113A 74113
LS114 74LS114A 74114
LS133 748133 74133
LS138 745138 74138
LS139 74LS139 74139
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Table 3. Valid Logic & Viewlogic Library Mapping Files—Macrofunctions
(Part 2 of 3)

Valid Logic LSTTL Viewlogic 74LSTTL MAX+PLUS Il TTL
Function Function Macrofunction
LS147 74LS147 74147
LS148 7415148 74148
LS151 74LS151 74151
LS153 74LS153 74153
LS154 — 74154
— 74LS155A 74155
— 74LS156 74156
LS157 74L8157 74157
LS158 74LS158 74158
LS160 74LS160A 74160
LS161 74LS161A 74161
LS162 74LS162A 74162
LS163 74LS163A 74163
LS164 74LS164 74164
LS165 74L8165 74165
LS166 74LS166 74166
LS169 74L5169 74169
LS173 74LS173A 74173
LS174 74LS174 74174
LS175 74LS175 74175
LS181 74LS181 74181
LS183 74L5183 74183
LS190 74LS190 74190
LS191 74LS191 74191
LS192 74L5192 74192
LS193 7418193 74193
LS194A 74LS194A 74194
LS195 74LS195A 74195
LS196 74LS196A 74196
LS197 74LS197 74197
LS240 74LS240 74240
LS241 74LS241 74241
LS244 7415244 74244
LS251 74LS251 74251
LS253 74LS253 74253
LS257 74LS8257 74257
LS258 74L.5258 74258
L5259 74LS259 74259
L.S260 74L.5260 74260
LS261 — 74261
LS273 74LS273 74273
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Table 3. Valid Logic & Viewlogic Library Mapping Files—Macrofunctions
(Part 3 of 3)
Valid Logic LSTTL Viewlogic 74LSTTL MAX+PLUS Il TTL
Function Function Macrofunction
LS279 7418279 74279
LS280 7415280 74280
LS283 7415283 74283
LS290 74L.5290 74290
LS293 74L.8293 74293
LS299 74L.8299 74299
LS348 7415348 74348
LS353 741.5353 74353
LS365 74LS365A 74365
LS366 74LS366A 74366
LS367 74LS367A 74367
LS368 741 S368A 74368
LS373 741.8373 74373
LS374 7418374 74374
LS377 74L8377 74377
LS379 74L.8379 74379
LS381 74158381 74381
LS390 74L.S390 74390
LS393 741.5393 74393
Note: Contact Altera Applications for the most up-to-date list of mappings.
Custom Designers can add to the Altera-provided LMFs or create a new LMF. To
. create a new mapping between a Valid Logic or Viewlogic symbol and a
Li brary MAX+PLUSII primitive or macrofunction, the designer follows the process

Mapping Files

shown in Figure 3. First, the designer selects a Valid Logic or Viewlogic
function to map. If no equivalent function currently exists in the
MAX+PLUS II TTL MacroFunction Library, the designer can create the
function in a TDF. Finally, the designer maps the Valid Logic or Viewlogic
function to the MAX+PLUS I function in an LMF.
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Figure 3. Creating an LMF Mapping
Step 1: Select a Valid Logic or Viewlogic function for mapping.
A= [D—
Bro>—9 r\r ] e - Z

AHDL

c D_

Step 2: Design an equivalent circuit in AHDL if no equivalent circuit exists in
the MAX+PLUS Il TTL MacroFunction Library.

TITLE "ALTR_AO05" ;
DESIGN IS "ALTR_AQ05" ;
SUBDESIGN ALTR_AQS5
(
A_IN, B_IN, C_IN : INPUT ;
7Z_0OUT : OUTPUT ;
)

VARIABLE

X1, X2, X3 : NODE ;
BEGIN

Z_OUT = (X1 # X2 # X3) ;

X1 = A_IN & B_IN ;
X2 = A_IN & C_IN ;
X3 = B_IN & C_IN ;
END ;

Step 3: Map the Valid Logic or Viewlogic function to the AHDL function in an
LMF.

LIBRARY user_lib
% User Library Mapping File %

BEGIN

FUNCTION ALTR_AOS5 (A_IN, B_IN, C_IN)
RETURNS (Z_OUT)

FUNCTION "A05" ("A", "B", "C")
RETURNS ("2")

END

AHDL is a high-level, modular language used to create logic designs for
Altera EPLDs. AHDL files can be created with any standard text editor.

AHDL supports state machines, truth tables, and Boolean equations, as
well as arithmetic and relational operations. It is hierarchical, so thal
frequently used functions such as TTL and bus macrofunctions can be
incorporated into a design. AHDL also supports complex arithmetic and
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relational operations—such as addition, subtraction, equality, and
magnitude comparisons—with the automatically generated logic functions.
Standard Boolean functions, including AND, OR, NAND, NOR, XOR, and XNOR
are also included. Groups are fully supported so operations can be
performed on byte- or word-wide functions as well as on single variables.
AHDL also allows the designer to specify the location of resources (e.g.,
latches, flip-flops, and pins) within Altera EPLDs. Together, these features
make it easy to implement complex designs in a concise, high-level
description (see Figure 4).

Figure 4. Sample AHDL File
TITLE "Timed Add and Compare function.";
DESIGN IS "add_cmp" DEVICE IS "EPM5128-2";

FUNCTION 74161 (LDN,A,B,C,D,ENT,ENP,CLRN,CLK)
RETURNS (QA, OB, QC,QD,RCO) ;

SUBDESIGN add_cmp (

al7..0], % inputs for adder/comparator %
b[7..01,
cmpen,

clock, reset : INPUT;

result[7..0],
elapse[3..0],

equal,
less_than,
grtr_than,
done :OUTPUT;
)
VARIABLE
timer : 74161; % timer is 74161 counter %
register(7..0] : DFF; % register is an octal FF %
flag : NODE;
BEGIN w)
% set up accumulate register % (o)
result[] = register[]; 3 (<'D
register|[].clrn = reset; 8_ 6
register([].clk = clock; c o
% this is the actual addition % Q3
register[] = al[] + b[l; n o0
% set flag high if register is not empty % 2
flag = (register[] != 0);

done = flag:;
connect inputs for timer (74161) %
timer.enp = cmpen & flag;
timer.clk = clock;
timer.clrn = reset;
% elapse is the number of clock cycles it takes to do add %

o0

elapse[3..0] = (timer.QA,timer.QB, timer.QC, timer.QD) ;
% the comparator section %

equal = ( all == b[]);

less_than = (al] < bl]):

grtr_than = (afl] > bl]);
END;
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Design
Processing

The MAX+PLUS II Compiler processes designs for all Altera general-
purpose EPLDs, including the Classic, MAX 5000, MAX 7000, and STG
EPLDs (see Figure 5).

Figure 5. MAX+PLUS Il Compiler

to workstation to Altera or
tools third-party
programmer

Compiler options simplify design processing and analysis. The user can
specify up to two LMFs for the Compiler to use in processing EDIF Input
Files (.edf), and can choose to create an EDIF Output File (.edo) for use with
Valid Logic, Viewlogic, or other third-party simulation tools. Other options
specify the degree of detail of the Report File (.rpt) that shows how EPLDs
have been utilized and the target EPLD for the design.

The first module of the Compiler, the Compiler Netlist Extractor, extracts
the netlist used to define the design from the EDIF Input Files (.edf) and
AHDI, Text Design Files (.tdf). At this time, design rules are checked for
any errors. If errors are found, they are displayed by the Message Processor.
A successfully extracted design is built into a database and passed to the
Logic Synthesizer.

The Logic Synthesizer module translates and optimizes the user-defined
logic for the target architecture. The design is first minimized with SALSA
(Speedy Altera Logic Simplification Algorithm), which removes any unused
logic within the design. The Logic Synthesizer uses expert synthesis rules
based on the target architecture (Classic, MAX 5000, MAX 7000, STG) to
factor and map logic within the chosen EPLD structure. It then uses
advanced synthesis algorithms that ensure the most efficient use of silicon
resources.
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simulation

For large system-level designs, the Partitioner is invoked. The Partitioner
uses a sophisticated “Min-Cut” algorithm to separate the logic design into
multiple EPLDs from the same family, relieving the designer of the time-
consuming task of manually splitting a large design into smaller designs.
The user can control the design’s partitioning by entering specific chip
assignments for flip-flops and pins in the source design files.

After partitioning, the Fitter applies heuristic rules to optimally place the
synthesized design into one or more EPLDs. In devices with Programmable
Interconnect Array (PIA) structures—i.e., larger MAX 5000 and MAX 7000
EPLDs—or with local/global bus structures such as the EP1810 EPLD, the
Fitter also automatically routes signals across this interconnect to relieve
the designer of tedious place-and-route tasks. The Report File (.rpt) issued
by the Fitter shows design implementation as well as any unused resources
in the EPLDs.

The Simulator Netlist Extractor optionally generates a Simulator Netlist
File (.snf) that contains logic and timing information. This SNF is used by
the EDIF Netlist Extractor to create EDIF Output Files.

The EDIF Netlist Extractor optionally writes an EDIF 2 0 0 netlist that
contains all post-synthesis function and delay information for the completed
design, so that it can be integrated into the workstation environment. An
EDIF Output File (.edo) is created for each device used in the design. An
Altera-provided or user-created Output Mapping File (.omf) can be used
to map MAX+PLUS II functions to Valid Logic or Viewlogic functions in
the EDIF Output File. (Detailed specifications and samples of Altera’s
EDIF output are available from Altera Applications.)

Finally, the Assembler module creates one or more Programmer Object
Files (.pof) and /or JEDEC Files (.jed) from the compiled design. These files
are used with standard Altera hardware to program the desired EPLDs.
Third-party programming support is also available.

Valid Logic users can convert the EDIF Output File (.edo) with the Valid
Logic EDIF reader (REDIFNET) for chip- or board-level simulation with
the Valid Logic RapidSIM simulator. Viewlogic users can convert the EDIF
file with Viewlogic’s EDIF reader (EDIFNETI) for chip- and board-level
simulation in the Viewsim simulator. See Figure 6.

Valid Logic and Viewlogic users can also use the Logic Automation
SmartModels for Classic and MAX 5000 EPLDs to directly convert the
EDIF Output File (.edo) into a behavioral model for chip- or board-level
simulation with RapidSIM or Viewsim.
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PLS-WS/SN Data Sheet
Figure 6. Simulation with PLS-WS/SN
Valid Logic Interface
Output
Mapping
Files
Valid Logic Valid Logic
EDIF Reader Simulator
< < Logic
Aut i
oo | | REDIFNET | 9 | Rapidsim
(optional)
Viewlogic Interface
Output
Mapping
Files
Viewlogic Viewlogic
EDIF Reader Simulator
— < Logic
Automation Viewsim
snf SmartModsis | [P | EDIFNETI > Viewwave
(optional)

Device
Programming

Package

The POFs or JEDEC Files produced by the Compiler can be used with an
Altera PC-based programmer or third-party programming hardware. (See
the PL-ASAP Data Sheet in this data book for more information about the
Altera Stand-Alone Programmer.)

B Quarter-inch cartridge tape (QIC-24, 9 track) containing all
PLS-WS/SN programs and files:

Contents ~  MAX+PLUS 1I Compiler (includes Altera EDIF Netlist Reader

and Writer)

- MAX+PLUS II TTL MacroFunction Library

-~ Library Mapping File for mapping Valid Logic functions to
MAX+PLUS II functions

- Library Mapping File for mapping Viewlogic functions to
MAX+PLUS II functions

-~ Output Mapping File for mapping MAX+PLUS 1II functions to
Valid Logic functions

—  Output Mapping File for mapping MAX+PLUS 1II functions to
Viewlogic functions

- Sample files

0 Documentation
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Jdrderi ng PLS-WS/SN (Sun SPARCstations)

nformation Note: MAX+PLUS software that supports MAX 5000 EPLDs is available
now. MAX+PLUS I software that supports Classic, MAX 5000, MAX 7000,
and STG EPLDs will be available in December 1991.

'System 0 Sun Microsystems SPARCstation with 20 Mbytes of free disk space
. [ SunOS version 4.1 or higher operating system
:‘eql"rements Q  Quarter-inch cartridge (QIC-24, 9 track) 60-Mbyte tape drive

Valid Logic Users:

[ Schematic capture/EDIF conversion software:
—  ValidGED (graphics editor) version 10.4 or higher
- ValidCompiler (compiler) version 1.4 or higher
—  Valid WEDIENET (EDIF netlist writer) version 1.1 or higher
0 EDIF conversion/simulation software:
—  Valid REDIENET (EDIF netlist reader) version 1.1 or higher
— Valid RapidSIM version 1.1 or higher
— Logic Automation SmartModels for Classic or MAX 5000 EPLDs
(optional)

Viewlogic Users:

Schematic capture/EDIF conversion software:

- Viewlogic Viewdraw (graphics editor) version 3.25 or higher

—-  Viewlogic EDIFNETO (EDIF netlist writer) version 4.0 or higher
d  EDIF conversion/simulation software:

—  Viewlogic EDIFENETI (EDIF netlist reader) version 4.1 or higher

—  Viewlogic Viewsim version 4.0 or higher

- Viewlogic Viewwave (optional) version 3.01 or higher

— Logic Automation SmartModels for Classic or MAX 5000 EPLDs

(optional)
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A I___I E,'R A Software Utility Programs

September 1991, ver. 2 Application Brief 73 ‘

ntroduction Altera provides a variety of software utility programs that complement the
MAX+PLUS II, MAX+PLUS, A+PLUS, SAM+PLUS, and MCMap
development systems.

These programs are available via Altera’s electronic bulletin board service
(BBS) from the EAU (Electronic Application Utilities) directory. The BBS
telephone number is (408) 249-1100; operation of the BBS is described in
this data book and Altera software manuals. These utility programs can
also be obtained by calling Altera Applications at 1 (800) 800-EPLD.
Customers outside North America can obtain copies of these programs
from their local Altera representative or distributor. All utility programs
operate on an IBM PC-AT, and on IBM PS/2 Model 50 or higher, or
compatible computers with DOS version 3.1 or higher.

JAL2EPLD (EAU002) The PAL2EPLD utility converts 20-pin PAL c?lesigns into EP320
or EP330 designs. It directly converts PAL JEDEC Files into EP320/EP330
JEDEC Files.

310-t0-320 /30 (EAU003) The EP310-to-EP320/EP330 JEDEC File Converter automatically
converts EP310 JEDEC Files to EP320/EP330-compatible JEDEC Files.

-onverter
i (EAU004) An Altera customer has written an interface program between
-ogiCaps prog
5 LogiCaps and Houston Instruments plotters. This EAU provides
lotter information on how to obtain the interface program. 8
LY
nterface 38
Qo
g T
JEDPACK (EAUO005) The JEDPACK utility compacts the size of JEDEC Files, freeing [y (BD
up space on the computer’s hard disk while retaining EPLD programming, 2
information. This utility is handy for archiving JEDEC Files generated by
MAX+PLUS II, A+PLUS, SAM+PLUS, and MCMap.
Address (EAU006) The DECODER utility automatically generates Boolean
equations for address decoding applications. The program accepts a user-
Jecoder specified address bus width with upper and lower address bounds. It

generates equations that can be placed into a MAX+PLUS/MAX+PLUS II-
compatible Text Design File ( TDF) or an A+PLUS-compatible Altera Design
File (ADF).
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JEDSUM

AVEC

BACKPIN

LEF2ABEL

PAL2ADF

LCA2ADF

LEF2AHDL

PLD2EQN

ABEL2MAX

(EAU007) The JEDSUM utility calculates the EPROM data checksum, file
transmission checksum, and number of programmed architecture bits in
the JEDEC File for a Classic, SAM, or Micro Channel EPLD. The EPROM
data checksum is often useful for documenting programming files.

(EAU008) The AVEC utility adds functional test vectors to Classic EPLD
JEDEC Files. AVEC translates the table output files generated by the
A+PLUS Functional Simulator into JEDEC-standard test vectors. Third-
party programmers (e.g., Data I/O 29B and UniSite 40 machines) have
built-in hardware drivers that can apply these vectors to the programmed
EPLD. Note, however, that Altera EPLDs are 100% generically tested
before they leave the factory, so post-programming functional testing is
not required.

(EAU009) The BACKPIN utility extracts the pin assignments—assigned
during design fitting—contained in an A+PLUS-generated JEDEC File and
places them into the corresponding LogiCaps schematic drawing. If the
Altera Design Processor (ADP) is set up to make pin assignments
automatically, BACKPIN can then place the ADP’s pin assignments back
into the LogiCaps schematic drawing. The same pin assignments are then
retained even if additional changes are made to the circuit design.

(EAU012) The LEF2ABEL utility translates a Logic Equation File (.LEF)
generated by the Altera Design Processor (ADP) to ABEL format. A+PLUS
users may thus take advantage of the ADP’s SALSA Minimizer to generate
an optimized ABEL input file.

(EAU013) The PAL2ADF utility converts PALASM 1 or 2 files to the
A+PLUS-, MAX+PLUS-, and MAX+PLUS II- compatible ADF input format.

(EAU016) The LCA2ADF utility converts LCA design files for XC2000-
and XC3000-series devices into the A+PLUS-, MAX+PLUS-, and
MAX+PLUSII- compatible ADF format. The target device may be a larger-
size EPLD, such as the EP1810, EPM5064, EPM5128, EPM5130, or EPM5192.

(EAU017) The LEF2AHDL utility converts an A+PLUS-generated Logic
Equation File (.LEF) to a MAX+PLUS/MAX+PLUS II-compatible Texi
Design File (.TDF) in the Altera Hardware Description Language (AHDL).

(EAU018) The PLD2EQN utility converts JEDEC Files from a variety of
20- and 24- pin PAL and GAL devices (e.g., 16V8,20V8,22V10, 16L8, 16R8,
2358) into the A+PLUS-compatible ADF and MAX+PLUS/MAX+PLUSII-
compatible AHDL Text Design File (TDF) formats. This utility allows
users to combine multiple PALs and GALs into a single Altera EPLD.

(EAU019) The ABEL2MAX utility converts ABEL version 4.0 design files
(with the extension .TT2) into the MAX+PLUS/MAX+PLUS Il-compatible
Text Design File (. TDF) format.
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PL-ASAP

NERA

= N Altera Stand-Alone Programmer
September 1991, ver. 2 Data Sheet |
= O Independent programming station
eatures O Programming support for all Altera EPLDs
O Hardware extension to existing Altera systems
0  Included in the price of PLDS-HPS, PLDS-MAX, PLCAD-SUPREME,
PLDS-SAM, PLDS-ENCORE, and PLDS-MCMAP systems
seneral The Altera Stand-Alone Programmer, PL-ASAP, provides the hardware
. ax and software needed for programming Altera EPLDs. PL-ASAP is designed
)esc"ptlon for customers who wish to program Altera devices at a “programming

station” separate from their design station, or who require a hardware
extension to existing Altera systems. It includes only the materials required
for EPLD programming; software tools for design entry, processing, and
verification are sold separately.

PL-ASAP includes the software-controlled LP5 or LP6 Logic Programmer
card. The LP6 interfaces with IBM PC-AT or compatible computers; the
LP5 interfaces with IBM PS/2 Model 50, 60, 70, 80, or compatible computers.

The Master Programming Unit (MPU) programs Altera 20-pin EP310,
EP320, and EP330 DIP devices directly; all other Altera EPLDs can be
programmed with optional plug-in adapters. The Logic Programmer card
generates all programming waveforms and voltages, so the MPU requires
no additional power supply.
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DL-ASAP: Altera Stand-Alone Programmer Data Sheet

The MPU automatically tests for continuity between the device and
programming socket before programming. In addition, the MPU can alsc
be used with the MAX+PLUS II Waveform Editor for functional testing
and verification of programmed EPLDs. Test vectors can be created witt
the Waveform Editor, applied to the EPLD, and the resulting EPLD outputs
can be viewed within the Waveform Editor. However, functional testing i
supported only with adapters with the prefix PLM-. (See the PLED/J/G/S/(
& PLMDY/J/G/S/Q Programming Adapters Data Sheet in this data book for
more information.)

0 Software-controlled Logic Programmer interface card
Pac kage 0 Master Programming Unit (MPU)
Contents O Device programming software for all Altera EPLDs

progr &
J Documentation
i PL-ASAP (IBM PC-AT or compatible)

orderlng_ PL-ASAP/PS (IBM PS/2 Models 50, 60, 70, 80, or compatible)
Information
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1 b PL-MPU

= N EPLD Master Programming Unit

A

September 1991, ver. 1

Data SheetJ

~eatures

aeneral
Jescription

o OO0 oood

Master Programming Unit for all Altera EPLDs

Direct programming of Altera EP310, EP320, and EP330 DIP EPLDs
Support for all other Altera EPLDs via optional plug-in adapters
Pin-to-socket continuity testing verifies proper EPLD contact with
programmer socket

Allows test vectors to be applied to programmed device for functional
testing and verification

START programming button makes programming successive EPLDs
easy and efficient

Indicator LED shows when unit is active

Included in the price of PLDS-HPS, PLDS-ENCORE, PLDS-MAX,
PLDS-SAM, PLCAD-SUPREME, PLDS-MCMAP, and PL-ASAP

packages

The Altera Master Programming Unit (MPU) is a hardware module that
programs all Altera EPLDs. The MPU directly supports the 20-pin EP310,
EP320, and EP330 EPLDs (DIP packages only), and serves as the base unit
for programming all other Altera EPLDs. Programming adapters that
support each EPLD (DIP, J-lead, PGA, QFP, and SOIC packages) plug
directly into the MPU.

Altera Corporation
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PL-MPU: EPLD Master Programming Unit Data Sheet

Ordering
Information

The MPU can test for continuity between the device and programming
socket before programming. In addition, the MPU can also be used with
the MAX+PLUS II Waveform Editor for functional testing and verification
of programmed EPLDs. Test vectors can be created with the Waveform
Editor, applied to the EPLD, and the resulting EPLD outputs can be
viewed within the Waveform Editor. However, continuity and functional
testing are supported only with adapters with the prefix PLM-. (See the
PLED/J/G/S/Q & PLMD/]/G/S/Q Programming Adapters Data Sheet in this
data book for more information.)

The MPU includes a 45-inch ribbon cable terminated with a 25-pin D-type
connector that interfaces with an Altera Logic Programmer card.
Programming or functional test information is transmitted from the
programming card (installed in any full expansion slot of the computer)
through the ribbon cable to the MPU. A programming indicator LED on
the MPU lights up when the unit is active. The Logic Programmer card
generates all programming waveforms and voltages, so the MPU requires
no additional power supply.

PL-MPU (IBM PC-AT, PS/2, or compatible)
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PLED/J/G/S/Q &

Al

DYA PLMD/J/G/S/Q

Programming Adapters

September 1991, ver. 1

Data Sheet]

-eatures

aeneral
Jescription

Jrdering
nformation

Q  Programming adapters for Altera EPLDs
[  Adapters plug directly into Master Programming Unit (MPU)
[ Zero-insertion-force sockets for easy device insertion and extraction

The PLED, PLMD, PLE], PLM], PLEG, PLMG, PLES, PLMS, PLEQ, and
PLMQ are socket adapters for programming Altera EPLDs that are not
directly supported by the MPU. All adapters with the PLM- prefix allow
functional test vectors to be applied to and read from EPLDs. Test vectors
can be created with the MAX+PLUS Il Waveform Editor and applied to the
EPLD. The resulting EPLD outputs can be viewed in the Waveform Editor.

Each adapter contains a zero-insertion-force dual in-line package (DIP),
J-lead (JLCC and PLCC), pin-grid array (PGA), small-outline IC (SOIC), or
quad flat pack (WQFP and PQFP) socket. The adapters plug directly into
the MPU, which supplies programming waveforms and voltages to the
adapters. Table 1 gives a complete list of available adapters.

Order by the adapter part number shown in Table 1.
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PLED/J/G/S/Q & PLMD/J/G/S/Q: Programming Adapters Data Sheet
Table 1. EPLD Adapter Support
EPLD Package Part Number
EP330 J-Lead PLEJ330
SOIC PLES330
EP600/610/610A/610T/630 DIP PLED610
J-lead PLEJ610
SOIC PLES610
EP900/910/910A/910T DIP PLED910
J-lead PLEJ910
EP1800/1810/1810T/1830 J-lead PLEJ1810
J-lead PLMJ1810 (1)
PGA PLEG1810
EPM5016 DIP PLED5016
J-lead PLEJ5016
SOIC PLES5016
EPM5032 DIP PLED5032
DIP PLMD5032 (1)
J-lead PLEJ5032
SOIC PLES5032
EPM5064 J-lead PLEJ5064
EPM5128 J-lead PLEJ5128
J-lead PLMJ5128 (1)
PGA PLEG5128
EPM5130 J-lead PLEJ5130
J-lead PLMJ5130 (1)
PGA PLEG5130
QFP PLEQ5130
EPM5192 J-lead PLEJ5192
J-lead PLMJ5192 (1)
PGA PLEG5192
EPS448 DIP PLED448
J-lead PLEJ448
EPS464 J-lead PLEJ464
J-lead PLMJ464 (1)
QFP PLEQ464
EPB2001 J-lead PLEJ2001
Notes:

(1) Supports functional testing and continuity checking.

| Page 362

Altera Corporation




A\ [

PLAESW-HPS, PLAESW-MAX
=1 A PLAESW-SUP & PLAESW-WS

- n
Extended Software Warranties

September 1991, ver. 1

Data Sheet I

-eatures

aeneral
Jescription

Jrdering
nformation

Software and documentation update service for registered owners of
Altera’s development systems

Access to Altera Applications telephone support hotline

Discounts on additional software options

Design assistance from Altera Applications via the electronic bulletin
board service (BBS)

Access to Altera Electronic Application Utilities, Notes, and Briefs

O oooQ O

PLAESW-HPS, PLAESW-MAX, PLAESW-SUP, and PLAESW-WS are
software warranty and customer-support products that provide access to
the latest EPLD development information. The Extended Software Warranty
ensures that customers receive all new software and documentation when
development software is upgraded to provide new features and to support
new EPLDs. Customer-support services include a telephone hotline to
Altera Applications Engineers for assistance with design work. A 24-hour
electronic bulletin board and design upload service is available via modem.
The Extended Software Warranty also guarantees discounts on future
Altera development software purchases.

PLAESW-HPS  (for PLDS-HPS, PLS-HPS, PLS-ES & PLS-OS)
PLAESW-MAX (for PLDS-MAX & PLS-MAX)

PLAESW-SUP  (for PLCAD-SUPREME & PLS-SUPREME)
PLAESW-WS (for PLS-WS/HP & PLS-WS/SN)

o
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A I:] B o)/ Third-Party Development
=N & Programming Support

September 1991, ver. 3 Data Sheet |

atroduction Altera recognizes the importance of third-party support tools and works
closely with many third-party vendors to ensure high-quality support for
EPLDs. Tables 1 through 4 provide an overview of third-party design
entry tools, logic compilers, simulators, and device programmers. Current
support (at the time of printing) is shown; contact Altera’s Applications
Department at 1 (800) 800-EPLD for the most up-to-date information.
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Third-Party Development & Programming Support Data Sheet
Table 1. Third-Party Design Entry Tools
Company Product Design EPLDs Supported
Entry
Format
Accel Technologies, Inc. |Tango-Schematic | Schematic |Classic (1);
MAX 5000 (1)
Tango-PLD Text Classic
Cadence Design Amadeus Schematic | Classic;
Systems, Inc. EPM5016, EPM5032
PLD Solution Text Classic;
EPM5016, EPM5032
Capilano Computing MacABEL Text Classic;
Systems Ltd. EPM5016, EPM5032
Data /O Corp. ABEL-4 Text Classic;
EPM5016, EPM5032
FutureNet DASH | Schematic | Classic;
EPM5016, EPM5032
Dazix ACE Schematic { MAX 5000(7)
ISDATA GmbH LOG/C Text Classic;
EPM5016, EPM5032
Logical Devices, Inc. CUPL Text Classic
MacCUPL Text Classic
Mentor Graphics Corp. NETED Schematic | Classic (1),
MAX 5000 (1)
Minc Inc. PLDesigner Text Classic
PGADesigner Text MAX 5000 (7)
OrCAD Systems Corp. SDT IV Schematic | Classic;
MAX 5000 (1)
PLD Text Classic
Racal-Redac Visula Schematic | Classic;
MAX 5000 (7)
Valid Logic Systems, Inc. |ValidGED Schematic | Classic (1);
MAX 5000 (1)
SystemPLD Text Classic
SystemPGA Text MAX 5000 (1)
Viewlogic Systems, Inc. | Viewdraw Schematic | Classic (1);
MAX 5000 (1)

Note:

(1) Information exchange occurs via EDIF 2 0 0 netlist format.
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Data Sheet

Third-Party Development & Programming Support

Table 2. Third-Party Logic Compilers

Company Product EPLDs Supported
Accel Technologies, Inc. Tango-PLD Classic
Cadence Design Systems, Inc. | PLD Solution Classic;
EPM5016, EPM5032
Capilano Computing Systems | MacABEL Classic;
Ltd. EPM5016, EPM5032 (7)
Data 1/O Corp. ABEL-4 Classic;
EPM5016, EPM5032 (7)
ISDATA GmbH LOG/C Classic;
EPM5016, EPM5032
Logical Devices, Inc. CUPL Classic
MacCUPL Classic
Mentor Graphics Corp. Autologic Classic;
MAX 5000
PLDSynthesis Classic
Minc inc. PLDesigner Classic
PGADesigner MAX 5000 (2)
OrCAD Systems Corp. PLD Classic
Racal-Redac System Expert Classic (2);
MAX 5000 (2)
Synopsys, Inc. Design Compiler Classic (2)
MAX 5000 (2)
Valid Logic Systems, Inc. SystemPLD Classic
SystemPGA MAX 5000 (2)

Notes:

(1) This compiler directly supports the EPM5016 and EPM5032 EPLDs. Multi-LAB
devices (EPM5064, EPM5128, EPM5130, EPM5192) are supported by the ABEL-
FPGA package and the Altera-supplied ABEL2ZMAX Converter.

(2) Information exchange occurs via EDIF 2 0 0 netlist format.

\ltera Corporation

Page 367 ]

3
I <
o2
S 0
c o
Q3
o
S
=1




I Third-Party Development & Programming Support Data Sheet
Table 3. Third-Party Logic Simulators
Company Product EPLDs Supported

Acugen Software, Inc. ATGEN, AADELAY Classic
(Test Vector Generation) AAMAX MAX 5000
Aldec, Inc. Susie Classic
Cadence Design Systems, Inc. | Verilog Classic (1), (2);

MAX 5000 (1), (2)
Capilano Computing Systems |MacABEL Classic;
Ltd. EPM5016, EPM5032
Data I/O Corp. ABEL-4 Classic;

EPM5016, EPM5032
ISDATA GmbH LOG/iC Classic
Logic Automation Inc. SmartModel Classic;

MAX 5000 (2)
Logical Devices, Inc. CUPL Classic

MacCUPL Classic
Mentor Graphics Corp. QuickSim MAX 5000 (1), (2)
Minc Inc. PLDesigner Classic
PGADesigner MAX 5000 (2)

OrCAD Systems Corp. VST IV Classic
Racal-Redac CADAT Classic
Valid Logic Systems, Inc. RapidSim Classic (2);

MAX 5000 (2)
Viewlogic Systems, Inc. Viewsim Classic (2);

MAX 5000 (2)

Notes:

(1) Supported by Logic Automation SmartModels.
(2) Information exchange occurs via EDIF 2 0 0 netlist format.
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Table 4. Third-Party Programming Hardware
Company Product EPLDs Supported
Advin Systems Inc. PILOT Classic
American Advantech Corp. PC-UPROG Classic
BP Microsystems, Inc. CP-1128 Classic
PLD-1128
BYTEK Corp. MULTIPROGRAMMER | Classic
Data I/O Corp. 29B/LogicPak Classic
2900 Classic;
MAX 5000
60 A/H Classic
UniSite 40 Classic;
MAX 5000;
SAM, STG
Digelec, Inc. UP-803 Classic
DigiPack Classic
Logical Devices, Inc. ALLPRO Classic
Japan Macnics Corp. PROMAC P3 Classic
SMS GmbH SPRINT Expert Classic;
MAX 5000
Stag Microsystems Ltd. Z1.30, ZL30A Classic
PPZ Classic
SYSTEM3000 MAX 5000
Sunrise Electronics, Inc. T-10 Classic

Note:

The companies listed above as well as several other manufacturers are continually
developing support for Classic, MAX 5000, MAX 7000, and STG EPLDs. Altera strongly
recommends that you contact specific manufacturers to determine the most current
support status.
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| Third-Party Development & Programming Support

Data Sheet

Third-Party

Vendors

Table 5 lists telephone numbers for third-party vendors. Altera strongly
recommends direct contact with manufacturers for specific details ox
product features and availability. Altera can accept no responsibility fo:
the suitability or accuracy of third-party development software o
programming hardware.

Table 5. Manufacturers of Third-Party Tools

Company Telephone Number

Accel Technologies, Inc.
Acugen Software, Inc.

Advin Systems Inc.

Aldec, Inc.

American Advantech Corp.

BP Microsystems, Inc.

BYTEK Corp.

Cadence Design Systems, Inc.

Capilano Computing Systems Ltd.

Data I/0 Corp.

Digelec, Inc.

ISDATA GmbH

Logic Automation Inc.
Logical Devices, Inc.
OrCAD Systems Corp.
Mentor Graphics Corp.
Minc Inc.

Japan Machnics Corp.
Quadtree Software Corp.
Racal-Redac

SMS GmbH

Stag Microsystems Ltd.
Sunrise Electronics, Inc.
Valid Logic Systems, Inc.
Viewlogic Systems, Inc.

(619) 554-1000
(603) 891-1995
(408) 243-7000
(805) 499-6867
(408) 293-6786
(713) 461-9430
(407) 994-3520
(408) 943-1234
(604) 669-6343
(800) 247-5700
(818) 701-9677

Germany (49) 7 21/69 30 92

(503) 690-6900
(800) 331-7766
(503) 690-9881
(503) 626-7000
(719) 590-1155

Japan (81) 45 939 6150

(913) 597-5995
(201) 848-8000

Germany (49) 7522 5018

(408) 988-1118
(818) 914-1926
(408) 432-9400
(800) 422-4660

[ Page 370

Altera Corporation




A t| =R Contents

=N
September 1991 |
5ection 10 Military Products
Military Products ...ttt 373
Source Control Drawings for Military-Qualified EPLDs ............ccccco.... 377
Total-Dose Radiation Hardness of Altera EPLDs .......ccceeeieuncncnvnnncncne 379
o
=
o=
5B
o<
Altera Corporation Page 371







A\ [

Military Products

September 1991, ver. 2

Data Sheet I

ntroduction

Tables 1 through 7 provide information on military-temperature-range,
MIL-STD-883B-qualified, and DESC EPLDs. For detailed information, refer
to individual data sheets in this data book, or call Altera Marketing at
(408) 984-2800.

MIL-STD-883-compliant product specifications are provided in military
product drawings (MPDs) that are available on request from Altera
Marketing. An MPD is prepared in accordance with the appropriate military
specification format and should be used for preparing Source Control
Drawings (SCDs). Refer to Source Control Drawings in this data book for a
description of SCD generation.

Table 1. Classic Military-Temperature-Range EPLDs
EPLD Package (7) t pp1 (ns)
EP320 D 45
EP610 D,J 35
EP910 D,J 40
EP1810 J,G 45
Table 2. MAX 5000 Military-Temperature-Range EPLDs
EPLD (2) Package (7) t pp1 (nS)
EPM5032 D,J 25
EPM5064 J 35
EPM5128 J,G 35
EPM5130 G 35
EPM5192 J, G 35
Notes to tables 1, 2, 3, 4, 5, 6, and 7 are listed on page 375.
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Military Products Data Sheet
Table 3. SAM Military-Temperature-Range EPLDs
EPLD Package (7) f max

EPS448 D,J 20 MHz

Table 4. Classic MIL-STD-883B-Qualified EPLDs

EPLD Package (7) | tpps (ns) Altera Military
Drawing

EP310DM883B D 50 02D-00179
EP320DM883B D 45 02D-00209
EP600DM883B D 55 02D-00194
EP600JM883BX J 55 02D-00194
EP610DM883B D 35 02D-00522
EP610JM883BX J 35 02D-00522
EP900DM883B D 60 02D-00521
EP900JM883B J 60 02D-00521
EP910DM883B D 40 02D-00935
EP910JM883B J 40 02D-00935
EP1800GM883B G 75 02D-00509
EP1800JM883B J 75 02D-00509
EP1810GM883B G 45 02D-00782
EP1810JM883B J 45 02D-00782

Table 5. MAX 5000 MIL-STD-883B-Qualified EPLDs

EPLD Package (7) | tpps(ns) Altera Military
Drawing

EPM5032DM883B D 25 02D-00828
EPM5032JM883B J 25 02D-00828
EPM5128GM883B G 35 02D-01015
EPM5128JM883B J 35 02D-01015

Notes to tables 1, 2, 3,4, 5, 6, and 7 are listed on page 375.
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Table 6. Classic DESC EPLDs

EPLD Package (7)| tppg(ns) DESC Order
Number
EP310DM883B D 50 8863501RA
EP600DM883B D 55 8686401LA
EP600JM883BX J 55 8686401XX
EP610DM883B D 35 8947601LX
EP610JM883BX J 35 8947601XX
EP900DM883B D 60 8854801QA
EP900JM883B J 60 8854801XX
EP1800GM883B G 75 8854902YC
EP1810GM883B G 45 8946901YC
EP1810JM883B J 45 8946901XX

Table 7. MAX 5000 DESC EPLDs

EPLD Package (7)| teo1(nS) DESC Order
Number
EPM5032DM883B D 25 90611XXLA
EPM5032JM883B J 25 90611XXXA
EPM5128GM883B G 35 89468XXYC
EPM5128JM883B J 35 89468XXXA

Note to Tables 1,2,3,4,5,6 & 7:
(1) Package configurations:
D: Windowed ceramic dual in-line package (CerDIP)
J: Windowed ceramic J-lead chip carrier (JLCC)
G: Windowed ceramic pin-grid array (PGA)
(2) These MAX 5000 EPLDs are still being qualified. Contact Altera Marketing for
current information.
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A t] =N Source Control Drawings

=N for Military-Qualified EPLDs
September 1991, ver. 2 Data Sheet |
Jeneral Source Control Drawings (SCDs) are documents created by military
. a subcontractors for documentation control. An SCD can be generated for
)escnpt'on commercial EPLDs that are or will be qualified for MIL-STD-883B.

An SCD should be based on a Military Product Drawing (MPD) provided
by Altera. When an MPD is not available, the user should contact Altera’s
Marketing Department for current data. An SCD generated from
information in Altera’s commercial data book is not acceptable. Altera’s
MPDs contain information on the scope, reference documents,
MIL-STD-883B requirements, quality assurance provisions, and preparation
of delivery for EPLDs. Characteristics of device screening—such as burn-
in testing, AC/DC electrical properties, timing waveforms, and package
dimensions—are also detailed in MPDs. These specifications may differ
from those for Altera’s commercial EPLDs. Altera will not approve an SCD
from a military subcontractor until the described MPD requirements are
met.

Figure 1 shows the process flow for generating an SCD for Altera’s military
products.

igure 1. Generation of a Source Control Drawing

l

A Submit SCD to
Obtain military Altera for review
product data from Does

- 40
Altera Marketing MPD exist? Edit SCD :

v

Use current data

Altera
approves

to generate SCD SCD?

v v
Submit SCD to Obtain MPD from o =
Altera for review Altera Marketing g— =

+ * s 3

";;' <
Altera generates Use MPD to F_
MPD for EPLD > generate SCD
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Application Brief 51 ]

ntroduction

classic
=PLDs

Altera has measured the EPROM process in a series of tests, for both
Classic and MAX 5000 EPLDs. This application brief summarizes the
results of these tests.

Tests for the Classic EPLDs were performed under the following conditions:

1 Tested in conformance with Method 1019.2 of MIL-STD-883C
[ Radiation hardness to 14 krad (Si) under worst-case conditions

For the Classic EPLDs, the EP600DM was used for evaluation. Based on the
failure mechanisms determined by the tests, results for this product are
expected to be typical of all Altera Classic EPLDs.

The EP600 functions properly at the worst-case military power-supply
range (Vcc = 5.5 V) until total doses in excess of 10 krad (Si) are reached.
Conditions that are not worst-case provide total-dose tolerance far in
excess of 10 krad (Si).

The experiments were conducted with a Cobalt-60 isotope source with a
dose rate of 750 krad (Si) per minute (£10%). Test units were powered up
with Ve = 5.0 V and all other pins connected to ground, both during and
after the irradiation, until measurements were made. All conditions of
temperature control, dose rate, and electrical bias conformed to Method
1019.2 of MIL-STD-883C.

Numerous key parameters were measured. The margin of programmed
EPROM cells, as indicated by the maximum V¢ value for error-free
verification and functional operation of the part, proved to be the most
important. The following five parameters were monitored:

Programmed cell margin (from V¢ maximum)
Erased cell margin (from V¢ minimum)

AC timing (from tpp)

Icc standby vs. input voltage level
Output-high and output-low drive currents

coo0oDo

These measurements made it possible to monitor the extent of EPROM-cell
programming, and to detect changes in junction leakage and transistor
threshold voltage.
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Total-Dose Radiation Hardness of Altera EPLDs Application Brief 51

MAX 5000
EPLDs

Conclusion

Degradation of programmed EPROM cell margins was the first cause of
failure in all experiments. The rate of this degradation—and thus the total-
dose radiation tolerance—was observed to be a strong function of
irradiation. If the control (top) gate was biased at V¢ during the irradiation,
the tendency for the cell to lose charge was greatly reduced. In this case,
total-dose radiation tolerance observed was greater than 30 krad (Si) for
5.5 V operation, and greater than 40 krad (Si) for 5.0 V operation. If, on the
other hand, the control gate was grounded during the irradiation, the total-
dose radiation tolerance was reduced to about 14 krad (Si) for 5.5 V
operation, and to about 18 krad (Si) for 5.0 V operation. This behavior
suggests that energetic holes created in the bulk silicon by the radiation
and attracted toward the floating gate by its negative (programmed)
charge are the dominant cause of cell charge loss.

‘When the control gate of these EPROM cells is grounded during irradiation,

the worst-case result of about 14 krad (Si) for 5.5 V operation is the best
estimate of the radiation tolerance of these products. Most radiation-
tolerance experiments on EPROM technologies include control gates that
are biased at V¢ during at least part of the irradiation.

Tests for the MAX 5000 EPLDs were performed at radiation hardness tc
6.5 krad (Si) under worst-case V.

For the MAX 5000 EPLDs, the EPM5032DC was used for evaluation. The
tests were conducted with a Cobalt-60 isotope source with a dose rate of
117 rad (SI)/s. All irradiation was performed at room temperature (25° C,
+3°), while device-under-test (DUT) V¢ was set to 5.5 V. Nine input pins
were pulled to V¢ through 1-kQ resistors and three were tied directly tc
GND. All output pins were pulled up to V¢ through 1-kQ resistors, while
the reserved I/O pins were left open. These specifications provided &
realistic control-gate bias distribution for a typical design.

Total-dose-induced functional failure thresholds are highly sensitive tc
measurement voltage. Under the worst-case military power-supply range
(Vcc =5.5V), the EPM5032 test devices function properly until total doses
in excess of 6.5 krad (Si) are reached. For V¢ = 5.0 V, proper functioning
occurs above 13.0 krad (Si) and 17.5 krad (Si) for Vo =45 V.

Timing parameters were measured using Vcc = 5.0 V. No significan
change in maximum operating speed or propagation-delay times occurrec
at levels as high as 10 krad (Si).

The differences in the test results between the EP600 and EPM5032 EPLDs
indicate that actual device types used in a final design should be separately
evaluated to verify total-dose effects. The evaluation should include ¢
complete functional test at the expected operating supply-voltage extremes
as well as extensive parametric measurements. More complex devices may
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show greater increase in response to irradiation if additional features that
have not been checked in these test devices—such as the Programmable

Interconnect Array (PIA)—are included.

Programmed cell margin fell linearly with increasing total radiation dose.
Therefore, to maximize radiation hardness, it is important to program an
adequate cell margin into the EPLD before irradiation. Designers are
advised to use Altera-approved programming systems that provide

optimized cell programming,.
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ntroduction Altera provides an electronic bulletin board service (BBS) for continuous
access to up-to-date EPLD and development tool information, electronic
application notes and briefs, data sheet updates, customer newsletters,
and useful utility programs. The BBS also supports file transfers to and
from the Altera Applications Engineering Department. Owners of A+PLUS,
MAX+PLUS, and MAX+PLUS II software can refer to their user manuals
for detailed information on using the BBS.

- The telephone number for the BBS is (408) 249-1100. To connect to the BBS
via modem, the following equipment and configuration are required:

0 1200 or 2400 baud rate
Q  Bell Standard 212A or compatible modem

Modem Number: 1 Data format: 8 data bits, 1 stop bit, no parity
(408) 249-1100

The following file transfer protocols are supported:

1 Xmodem (Checksum) d  Ymodem-G (1K-Xmodem-G)
1 Xmodem-CRC (CRC) 2 ASCII (Non-Binary)
3 Ymodem (1K-Xmodem) O Kermit

-Og gi n g o n After the BBS connection has been established, the user can choose between
graphic (for EGA or VGA displays) or non-graphic display mode. The user
is then prompted for his or her name; a new user can also choose a
password. Each name and password are recorded for future log-ons.

A series of screens appears automatically: the Altera News screen, the
Personal Mail screen, and the Settings screen. The Main Menu, from which
all functions are accessed, appears next. The most commonly used functions
are: F)ile Directories, U)pload a File, and D)ownload aFile. On-line help
is available with the H)elp Functions command. The F)ile Directories
command displays a list of directories containing files that can be
downloaded. (Uploaded files are stored in a private directory.)

~ile The File Upload service is available for uploading files that require analysis
. or correction by an Altera Applications Engineer. All files that are uploaded
J pl oadin g to the Altera BBS are automatically stored in a private directory. When a

file is uploaded, the file description should include the name of the Altera
Applications Engineer who has been asked to examine the file.
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| Electronic Bulletin Board Service

File
Downloading

Files can be copied from the following six directories:
1. From-Altera File Directory

This directory is a general directory for downloading files from Altere
Applications, for example, after a problem or question has been analyzed

2. Electronic Application Briefs

This directory contains Electronic Application Briefs (EABs) and Notes
(EANs), which provide up-to-date information on using Altera EPLDx
effectively.

3. Electronic Application Utilities

This directory contains Electronic Application Utilities (EAUs) tha
complement Altera software and aid EPLD design. Three commonly usec
utilities are described below. All available utilities are described ir
Application Brief 73 (Software Utility Programs) in this data book.

PLD2EQN The PLD2EQN utility converts common PAL/GAL/PLA
JEDEC Files to Altera Hardware Description Language (AHDL) files tha
are compatible with the MAX+PLUS and MAX+PLUS II software. This
utility can also produce an Altera Design File (ADF) that is compatible
with A+PLUS software.

JEDSUM The JEDSUM utility calculates the EPROM data checksum, file
transmission checksum, and the number of programmed architecture bit:
contained in an EPLD JEDEC File.

ABEL2MAX The ABEL2MAX utility converts .TT2 files generated by
Data I/O’s ABEL software (version 4.0 or higher) into Altera Hardwarse
Description Language (AHDL) files that are compatible with the

MAX+PLUS and MAX+PLUS I software.
4. Altera Customer Newsletters

This directory contains Altera newsletters that provide current news or
EPLDs and development tools, and a Question & Answer forum tha
answers many common questions asked by Altera customers.

5 & 6. A+PLUS and MAX+PLUS Macrofunction Exchange Libraries

These directories are used to publicly exchange A+PLUS, MAX+PLUS
and MAX+PLUS II macrofunctions. Customers can download anj
macrofunctions in this directory. Macrofunctions that have been uploadec
to be shared with other users are also placed here by the system operato:

(”Sysop”)-
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Jrderin g Figure 1 shows how an EPLD part number is constructed. For information [
- on specific package, grade, and speed combinations, refer to individual
:PLDS EPLD data sheets or the Product Selection Guide in this data book, or

telephone the Altera Marketing Department at (408) 984-2800.

MIL-STD-883-compliant product specifications are provided in Military
Product Drawings (MPDs) that are available on request from Altera
Marketing. These MPDs should be used for the preparation of Source

Control Drawings (SCDs).
‘gure 1. EPLD Package
)rdering Codes EP 910 L C 30 T
‘amily Signature: L Turbo:
P:  General-purpose Classic EPLD (Optional) Turbo Bit has been preset at the factory.
PM: MAX 5000 & MAX 7000 EPLD This option is only available for plastic EPLDs.
PS: STG & SAM EPLD
PB: Micro Channel EPLD Speed Grade:
See the Product Selection Guide or individual EPLD

levice Type: data sheets in this data book for speed/product
P: 310, 320, 330, 600, 610, 610A, 630, relationships (e.g., -15, -20, or blank).

900, 910, 910A, 1800, 1810, 1830 :
PM: 5016, 5032, 5064, 5128, 5130, 5192 — Operatmg Temperature/Military Processing:
PS: 448, 464 Commercial temperature (0° C to 70° C)
PB: 2001, 2002A I: Industrial temperature (—40° C to 85° C)

M: Military temperature (-55° C to 125° C). This

ackage Type: temperature range applies to all military

Windowed ceramic dual in-line package (CerDIP) EPLDs, i.e., all EPLDs with a code that

One-time-programmabile plastic dual in-line package (PDIP) contains the letter M.

Windowed ceramic J-lead chip carrier (JLCC) M883B: Processed to MIL-STD-883, current revision
: One-time-programmable plastic J-lead chip carrier (PLCC) M883BX: Processed to MIL-STD-883, current revision
it Windowed ceramic pin-grid array (PGA) with modified J-lead package dimension
: One-time-programmable plastic small-outline integrated MB: Fully compliant with deviation to

circuit (SOIC) MIL-STD-883, current revision (consult
/: Windowed ceramic quad flat pack (WQFP) Altera on specific deviations)
¥ One-time-programmable plastic quad flat pack (PQFP) M5962: DESC Standard Military Drawing (SMD)
xamples:

EP610PC-25T EP610 in a plastic dual in-line package, commercial temperature range, -25 speed

grade (tpp, = 25 ns), turbo-only operation.

EP1810GI-45 EP1810 in a windowed ceramic pin-grid array package, industrial temperature range,
-45 speed grade (tppq = 45 ns).

EPM5032DM883B EPM5032 in a windowed ceramic dual in-line package, MIL-STD-883B-qualified.

EPS448L.C-25 EPS448 in a plastic J-lead chip carrier package, commercial temperature range, -25
speed grade (fysax = 25 MHz E)’

Altera Corporation Page 387 |




I Ordering Information

Ordering
Software &
Hardware

This section provides the ordering codes for Altera development system:
and software, programming hardware, and adapters. Refer to individua
data sheets in this data book for detailed information on software anc
hardware products.

Development Systems & Software

Table 1 lists the ordering codes for the basic development system anc
software configurations.

Table 1. Altera Development Software Packages | Altera EPLDs Supported
Systems & Software
Q)
5
$
0/ /% g $ g
N
7 /8 /8 /S s S E/E
. SIS/ SIS/ E
Platform: Ordering Code: A VA TLTATA VL TASTETETE TS
PC/Windows 3.0 |PLDS-HPS v viv|iv|v vi v
PLS-HPS v viviv| v v
PLS-0OS v Vi iv| v v v
PLS-ES v 2)|v
PC/DOS PLDS-ENCORE viv| v v|v v v
PLDS-MAX v v 4
PLS-MAX v v
PLCAD-SUPREME v v v
PLS-SUPREME v v
PLDS-SAM v v v
PLS-SAM v v
PLDS-MCMAP v v v
PLS-MCKIT v v
PLS-EDIF v v
Workstation PLS-WS/HP v vViviviv v
PLS-WS/SN v Vi iv| iviv v
Notes:

(1) Development systems are available with programming hardware that supports IBM PS/2 and compatible computer:
Simply add “/PS” to the end of the product designation (e.g., PLDS-HPS/PS).
(2) PLS-ES supports only the following MAX 5000 EPLDs: EPM5016 and EPM5032.
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Software Warranty

The renewable, one-year software warranty agreements for development
products provides software and documentation updates for all registered
owners of Altera development systems. The software warranty should be
ordered with one of the following codes:

=1
-t
(=}
-
3
Q
=4
o
S

PLAESW-HPS  (for PLDS-HPS, PLS-HPS, PLS-OS & PLS-ES)
PLAESW-MAX (for PLDS-MAX & PLS-MAX)

PLAESW-SUP  (for PLCAD-SUPREME & PLS-SUPREME)
PLAESW-WS (for PLS-WS/HP & PLS-WS/SN)

ocooo

Programming Hardware & Adapters

The LP6 Logic Programmer card interfaces with IBM PC-AT (or compatible)
computers. It should be ordered by the following code:

Q PLP6

The Master Programming Unit (MPU) can directly program EP320 and
EP330 DIP EPLDs; adapters are required to program all other EPLDs. The
MPU should be ordered by the following code:

Q PL-MPU

PL-ASAP includes programming software, a Logic Programmer card, and
the MPU. It should be ordered by the following code (to order a package
with programming hardware that supports IBM PS/2 and compatible
computers, simply add “/PS” to the end of the ordering code):

Q PL-ASAP

Table 2 lists the part numbers for programming adapters.
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Table 2. EPLD Adapter Support
EPLD Package Part Number (7)
EP330 J-Lead PLEJ330
SOIC PLES330
EP600/610/610A/610T/630 DIP PLED610
J-lead PLEJ610
SOIC PLES610
EP900/910/910A/910T DIP PLED910
J-lead PLEJ910
EP1800/1810/1810T/1830 J-lead PLEJ1810
J-lead PLMJ1810 (2)
PGA PLEG1810
EPM5016 DIP PLED5016
J-lead PLEJ5016
SOIC PLES5016
EPM5032 DIP PLED5032
DIP PLMD5032 (2)
J-lead PLEJ5032
SOIC PLES5032
EPM5064 J-lead PLEJ5064
EPM5128 J-lead PLEJ5128
J-lead PLMJ5128 (2)
PGA PLEG5128
EPM5130 J-lead PLEJ5130
J-lead PLMJ5130 (2)
PGA PLEG5130
QFP PLEQ5130
EPM5192 J-lead PLEJ5192
J-lead PLMJ5192 (2)
PGA PLEG5192
EPS448 DIP PLED448
J-lead PLEJ448
EPS464 J-lead PLEJ464
J-lead PLMJ464 (2)
QFP PLEQ464
EPB2001 J-lead PLEJ2001
Notes:

(1) Refer to the PLED/]/S/Q & PLMD/]/S/Q Data Sheet for more information.

(2) Supports functional testing and continuity checking.
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ntroduction This data sheet provides package outlines for all Altera EPLDs. Table 1
oduct shows the type of packages, lead materials, and lead finishes available.

Table 1. EPLD Packages
Package Type Package | Lead Lead Finish
Code | Material
Ceramic dual in-line D Alloy 42 [ Solder dip over tin flash (Military)
Matte tin plate

Plastic dual in-line P Copper | Solder dip (60/40)
Ceramic J-lead J Alloy 42 | Solder dip (60/40)
Plastic J-lead L Copper | Solder plate (60/40)
Ceramic pin-grid array G Alloy 42 | Gold over nickel plate
Plastic small-outline IC S Copper | Solder plate (60/40)
Ceramic quad flat pack w Alloy 42 | Matte tin plate
Plastic quad flat pack Q Copper | Solder plate (60/40)

Package outlines are listed here in ascending size order. The dimensions
shown are nominal with a tolerance of 0.020 in (0.51 mm) unless otherwise
indicated. Maximum lead coplanarity is 0.004 in. (0.10 mm).

20-Pin Ceramic Dual In-Line Package (CerDIP)

For military-qualified product, see case outline D-8 in Appendix C of MIL-M-38510.

DO rrrn
"

Window 0 O 300

1 10 .280
A R
005_, | F .080

Min. .960 ™~ Max.
840 320
210 290
170 r‘_”
I ]
_'0351 I Seating
0155 —I Plane e o2
008
- | > > i q45 —
o
:100 020 065 o5 395
BSC 016 050 -365
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20-Pin Plastic Dual In-Line Package (PDIP)

2055
.045
.020
—.. — »‘ (320
) o s o O s s s s s N s I
o ‘
Pin 1 | D Sy N [ Ny S S [y Ny | %
1.035 170 270
1.025 a0 o1
) 020
145 I \ Typ-
A2 Y [ ‘ _v 'S>Ieating [
ane 012
f t A2 -
- e e t
.020_, | .100 020 135
Min. BSC 016 125 330
310
20-Pin Plastic J-Lead Chip Carrier (PLCC) See
.048
1045 x 45° Pin 1 oap — Detail
042
l .
‘/.I_I.IJ.IGI.I_I.I_I_. 048 ! | 7
=28 T A
¢ 042 / }
j e t ./ 230
390 55 o 02 S
i i ; 013
] I 092 v
“ .026 T )
355 l <— .025 Min.
«— 3% —» LN ':”—?g Detail B
L aw |
.165
20-Pin Plastic Small-Outline IC (SOIC)
- 496
512
EHHHEHHHBH
=291
.299
Vo le
HHEEEHBEHEH 394
Pin1 419
—»| j«5°Typ. 093 N34
087 : / \ =3 10° Typ. > \
044 —? * - l ‘
L etine —F e
Je . o e
013 .050 012 -050
020 Typ.
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24-Pin Ceramic Dual In-Line

Package (CerDIP) ilnfnininininisinlalnlil
Window —L24 O 181 1 300
For military-qualified product, see 1 12| | 28 5
case outline D-9 in Appendix C of 0 L g o
.005 .
MIL-M-38510. Min |1+ 1260 —|l+ 050 §
1.240 20 g‘.
210 .290 [}
L
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28-Pin Ceramic Dual In-Line Package (CerDIP)
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)8-Pin Ceramic J-Lead Chip Carrier (JLCC)

For military-qualified product, see case outline in Altera Military Product Drawing 02D-00194.
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40-Pin Ceramic Dual In-Line Package (CerDIP)

For military-qualified product, see case outline D-5 in Appendix C of MIL-M-38510.
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H4-Pin Ceramic J-Lead Chip Carrier (JLCC) For military-qualified product, see case outling J-11
in Appendix C of MIL-M-38510. poce.
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44-Pin Plastic Quad Flat Pack (PQFP) 210
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in Appendix C of MIL-M-38510.
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38-Pin Plastic J-Lead Chip Carrier (PLCC)
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Detail B

38-Pin Ceramic Pin-Grid Array (PGA)

For military-qualified product, see case outline in Altera Military Product Drawing 02D-00205.
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84-Pin Ceramic J-Lead Chip Carrier (JLCC)
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34-Pin Plastic J-Lead Chip Carrier (PLCC)
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100-Pin Ceramic Pin-Grid Array (PGA)
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100-Pin Plastic Quad Flat Pack (PQFP)
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ntroduction Tables 1 and 2 give thermal resistance data for Altera Classic and MAX
5000 EPLDs. All thermal characteristics are measured using the Temperature
Sensitive Parameter (TSP) test method described in MIL-STD-883C, Method
1012.1. Thermal resistance values were measured with the package at
25° C ambient temperature with no backplane or heat sink, and are accurate

to£5°C/W.
Table 1. Thermal Resistance of Classic EPLDs
EPLD Number of Pins Package 0,4 (°CW) | 8yc (°C/W)
EP330 20 PDIP 68 19
SoiC 88 17
EP610 24 CerDIP 60 10
PDIP 55 18
SoIC 77 17
EP610 28 JLCC 90 12
PLCC 74 13
EP630 24 PDIP 50 17
soiC 77 17
EP630 28 PLCC 65 13
EP910 40 CerDIP 40 12
PDIP 49 23
EP910 44 JLCC 67 5
PLCC 58 10
EP1810 68 JLCC 47 12
PLCC 44 13
PGA 38 6
EP1830 68 PLCC 39 10
Note:

(1) The formula for determining 8y is 8;x = (Tj ~ T,)/PD, where Tj = die junction
temperature; T, = ambient temperature; and PD = power being dissipated in the
device causing a temperature rise at the die junction. Tj is determined by
characterizing the relationship between the forward-biased voltage and temperature
of the isolation diode between the power and ground pins of the IC.
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Thermal Resistance (°C/W) Data Sheet
Table 2. Thermal Resistance of MAX 5000 EPLDs
EPLD Number of Pins Package 0,4 (°C/W) | 04c(°C/W)

EPM5016 20 CerDIP 62 10
PDIP 61 27
PLCC C.F. C.F.
SOIC C.F. C.F.

EPM5032 28 CerDIP 44 12
PDIP 48 19
JLCC 69 9
PLCC 59 10
SOIC C.F. C.F.

EPM5064 44 JLCC 62 15
PLCC C.F. C.F.

EPM5128 68 JLCC 39 11
PLCC C.F. C.F.
PGA 32 2

EPM5130 100 WQFP C.F. C.F.
PQFP C.F. C.F.
PGA 26 4

EPM5192 84 JLCC 30 4
PLCC C.F. C.F.
PGA 27 2

Notes:

(1) The formula for determining 8y is 8jx = (Tj — T,)/PD, where T; = die junction
temperature; T, = ambient temperature; and PD = power being dissipated in the
device causing a temperature rise at the die junction. T} is determined by
characterizing the relationship between the torward-biased voltage and temperature
of the isolation diode between the power and ground pins of the IC.

(2) C.F.=Consult factory.
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A |:| 51 D)/A Selecting Sockets for

J-Lead Packages

September 1991, ver. 4

Application Brief 46 |

ntroduction

Mechanical
Considerations

EPLDs solve many of the problems designers face today. They offer low
cost, low power, high reliability, and most importantly, high integration
density. Altera offers windowed ceramic and one-time-programmable
(OTP) plastic J-lead chip carrier (JLCC/PLCC) versions of many EPLDs to
further reduce the “real estate” demands of a system. These small packages
are generally intended for surface mounting. This application brief discusses
the following topics:

Types of sockets available for J-lead EPLDs

Criteria for selecting burn-in or production sockets

Carrier boards for use with wire-wrap panels and J-lead packages
Results of Altera’s evaluation of 44-, 68-, and 84-pin production sockets
for use with windowed ceramic J-lead EPLDs

coocod

Despite recent advances, the acceptance of surface-mounting technology
has been slower than expected, although considerable research and use
have proved its feasibility. Most industrial applications still use traditional
through-hole soldering. Surface-mount assembly places unique demands
on the development and manufacturing processes by requiring different
CAD symbols for PC board layout, different test and reliability procedures
for buried vias within PC boards, and a different soldering process for
production (vapor phase vs. wave solder). Bonding EPLDs to a PC board
also removes the possibility of convenient erasure and reprogramming,
which are particularly important during development.

A popular compromise that preserves the advantages of J-lead packages
without the complications of surface mounting is to socket the J-lead
EPLD. Conventional mounting techniques can then be used, either by
through-hole soldering to a PC board or by mounting in a socketed carrier
board for wire wrap.

There are two distinct types of sockets: burn-in and production sockets.
Burn-in sockets are zero-insertion-force sockets. Since they will not deform
the device’s leads, they are the preferred carrier for an EPLD during the
prototyping phase of a design. Older model burn-in sockets had the
disadvantage of being significantly larger than production sockets. Newer
burn-in sockets are now available with dimensions similar to those of
production sockets. Using a burn-in socket during prototyping is the best
way to prolong the life of a windowed ceramic EPLD.

Altera Corporation
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Selecting Sockets for J-Lead Packages Application Brief 46 |

Socket
Evaluation

Once a design enters the production phase, cost becomes a major concern.
Low-cost production sockets, designed to hold a device permanently and
securely, are widely available. Obviously, they must exert a reasonable
force on the leads to prevent the device from popping out. After several
insertions, this force can deform the leads, and eventually the leads can
short out or fail to make contact, making the EPLD unusable. Therefore,
Altera strongly recommends using a burn-in socket during the design and
development phases of a project.

Production sockets must be chosen carefully. If the EPLD needs to be
removed many times for reprogramming, low-insertion-force sockets that
will not significantly deform the device pins for as many as 10 insertions
are preferable. For high-stress environments (e.g., strong G-forces, thermal
shock, high humidity), sockets with high insertion forces and optional
retention clips are available. To further reduce the possibility of deforming
device pins, most manufacturers of high-quality sockets include a stand-
off inside the socket that prevents a device from being forced too far into a
socket and having its pins bent.

Altera has tested several production sockets for use with 44-, 68-, and
84-pin windowed ceramic J-lead EPLDs. Each socket underwent three
tests:

0 The change in the gap between the corner pins of each device was
measured before and after each of 10 insertions.

[ Each pin of the socket was wired in series and tested for open or short
circuits lasting longer than 10 ps. This opens-and-shorts test was
performed while the socket was attached to a vibration block. The
amplitude of vibration was 3.0 mm peak-to-peak at a frequency that
varied from 10 Hz to 55 Hz to 10 Hz, in 1-minute cycles for 2 hours.
The vibration test was performed on all three axes at a temperature of
70°C.

Q  The actual point of contact between the socket pin and the device lead
was photographed to determine the direction of the forces between
them and the amount of surface contact.

Sockets from seven manufacturers were tested. Tables 1, 2, and 3 show the
results of the opens-and-shorts tests for the 44-, 68-, and 84-pin production
sockets that passed the tests. Ranking was determined by the socket’s
ability to maintain the EPLD’s pin integrity after multiple device insertions.
For more information about these socket tests, call Altera Applications at
1 (800) 800-EPLD.
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Table 1. Summary of 44-Pin Production Socket Analysis

Vendor and Part Number Comments
Augat Inc. Least pin deformation. Contact force has a
PCS-044A-1 downward component. No retainer clip option.
AMP, Inc. Large pin deformation. Contact force has a
8215751 downward component. No retainer clip option.

Table 2. Summary of 68-Pin Production Socket Analysis

Vendor and Part Number Comments
Augat Inc. Least pin deformation. Contact force has a
PCS-068A-1 downward component. No retainer clip option.

ITT/Cannon Corporation
LCS-68-2

Low pin deformation. Contact force has a
downward component. Has a retainer clip option.

3M/Textool Corporation
2-0068-06234-070-038-077

Moderate pin deformation. Contact force is lateral.

Has a retainer clip option.

AMP, Inc.
821574-1

Moderate pin deformation. Contact force has a
downward component. No retainer clip option.

Table 3. Summary of 84-Pin Production Socket Analysis

Vendor and Part Number Comments
Augat Inc. Least pin deformation. Contact force has a
PCS-084A-1 downward component. No retainer clip option.

ITT/Cannon Corporation
LCS-84-2

Moderate pin deformation. Contact force has a
downward component. Has a retainer clip option.

Burndy Corp. Large pin deformation. Very tight fit. No retainer
QILE-84P-410T clip option.
AMP, Inc. Large pin deformation. Very tight fit. No retainer
821573-1 clip option.
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[ Selecting Sockets for J-Lead Packages Application Brief 46

Vendors may provide additional information about their products, such as
material selection, prevention of solder ingress during wave soldering, o1
lead shape. Altera recommends qualifying sockets before committing to a
particular vendor.

Table 4 shows the contact distance for Altera EPLDs. These measurements
should be used to select a socket (preferably with internal stand-offs) for

use with Altera EPLDs.
Table 4. EPLD Contact Distances
EPLD (1) Pin Contact Distance (mils)
Count
Minimum | Maximum
EP330L, EPM5016L 20 385 395
EP610J, EPM5032J, EPS448J 28 485 495
EP610L, EP630L, EP610AL 28 485 495
EPM5032L, EPB2002AL, EPS448L
EP910J, EP910AJ, EPM5064J, EPS464J 44 685 695
EP910L, EP910AL, EPM5064L, EPS464L 44 685 695
EP1810J, EPM5128J 68 985 995
EP1810L, EP1830L, EPM5128L 68 985 995
EPB2001J, EPM5192J 84 1180 1200
EPB2001L, EPM5192L 84 1185 1195
Note:
(1) J = Windowed ceramic J-lead chip carrier JLCC)
L = One-time-programmable plastic J-lead chip carrier (PLCC)
Packag i ng Wire-wrap applications require a through-hole mount compatible with
. the J-lead package. The sockets specified do not typically mechanically
OpthnS for conform to most wire-wrap panels. Wire-wrap cards have machine
Wi re_wrap receptacles in rows with 100-mil spacing between receptacles and 300-mil
. . spacing between rows.
Applications

Carrier boards provide an effective way to bridge the gap. Mounting a
socket to a carrier board provides the convenience of wire wrap with only
a small real estate penalty. Some carrier boards have signal routing with
shorter paths or 45-degree bends to minimize signal reflection.
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Manufacturers TableS5 lists corporate offices of the vendors noted in this application brief.
Contact the appropriate vendor for additional information.

Table 5. Manufacturers :g:‘
3
Company Product Telephone Number %’_
3M/Textool Corporation Production Sockets (800) 225-5373 =
AMP, Inc. (800) 552-6752
Augat Inc. (800) 999-9863
Burndy Corporation (408) 245-2590
ITT/Cannon Corporation (714) 261-5300
3M/Textool Corporation Test and Burn-In Sockets| (800) 225-5373
AMP, Inc. (800) 552-6752
Advanced Interconnections (401) 823-5200
Corporation
Dai-Ichi Seiko Co., Ltd. 011-81-0482-53-3131
(Japan)
Emulation Technology, Inc. (408) 982-0660
Advanced Interconnections |Carrier Boards and (401) 823-5200
Corporation Wire Wrap Adapters
Emulation Technology, Inc. (408) 982-0660

Information in this application brief is based on tests performed by Altera
and information provided to Altera by various vendors, and is believed to
be accurate. Altera assumes no liability for the use of third-party products
mentioned in this publication.
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Wyle Laboratories

ALABAMA

Montgomery Marketing, Inc.
1910 Sparkman Drive
Huntsville, AL 35816

(205) 830-0498

ARIZONA

Qasis Sales, Inc.

301 E. Bethany Home Road #A135
Phoenix, AZ 85012

(602) 263-9352

ARKANSAS

Technical Marketing, Inc.
3320 Wiley Post Road
Carrollton, TX 75006
(214) 387-3601

CALIFORNIA
Exis, Inc.

11223 Welty Lane
Auburn, CA 95603
(916) 885-3062

Exis, Inc.

2841 Junction Ave., Suite 202
San Jose, CA 95134

(408) 456-1650

QuadRep Southern, Inc.

28720 Roadside Drive, Suite 227
Agoura, CA 91301

(818) 597-0222

CALIFORNIA (continued)
QuadRep Southern, Inc.
4 Jenner Street, Suite 120
Irving, CA 92718

(714) 727-4222

QuadRep Southern, Inc.

7585 Ronson Road, Suite 100
San Diego, CA 92111

(619) 560-8330

COLORADO

Lange Sales, Inc.

1500 W. Canal Court, Bldg. A, Suite 100
Littleton, CO 80120

(303) 795-3600

CONNECTICUT
Technology Sales, Inc.
237 Hall Avenue
Wallingford, CT 06492
(203) 269-8853

DELAWARE

BGR Associates
Evesham Commons
525 Route 73, Suite 100
Marlton, NJ 08053
(609) 983-1020
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DISTRICT OF COLUMBIA
Robert Electronic Sales

5525 Twin Knolls Road, Suite 325
Columbia, MD 21045

(301) 995-1900

FLORIDA

EIR, Inc.

1057 Maitland Center Commons
Maitland, FL. 32751

(407) 660-9600

GEORGIA

Montgomery Marketing, Inc.

3000 Northwoods Pkwy., Suite 110
Norcross, GA 30071

(404) 447-6124

IDAHO

Lange Sales, Inc.

5440 Franklin Street, Suite 110
Boise, ID 83705

(208) 345-8207

Westerberg & Associates, Inc.
12505 NE Bel-Red Road, Suite 112
Bellevue, WA 98005

(206) 453-8881

ILLINOIS

AEM, Inc.

11520 St. Charles Rock Road, Suite 131
Bridgeton, MO 63044

(314) 298-9900

Oasis Sales Corporation
1101 Tonne Road

Elk Grove Village, IL 60007
(708) 640-1850

INDIANA

Electro Reps, Inc.

7240 Shadeland Station, Suite 275
Indianapolis, IN 46256

(317) 842-7202

IOWA

AEM, Inc.

4001 Shady Oak Drive
Marion, IA 52302
(319) 377-1129

KANSAS

AEM, Inc.

8859 Long Street
Lenexa, KS 66215
(913) 888-0022

KENTUCKY

Electro Reps, Inc.

7240 Shadeland Station, Suite 275
Indianapolis, IN 46256

(317) 842-7202

LOUISIANA

Technical Marketing, Inc.
2901 Wilcrest Drive, Suite 139
Houston, TX 77042

(713) 783-4497

MAINE

Technology Sales, Inc.
332 Second Avenue
Waltham, MA 02154
(617) 890-5700

MARYLAND

Robert Electronic Sales

5525 Twin Knolls Road, Suite 325
Columbia, MD 21045

(301) 995-1900

MASSACHUSETTS
Technology Sales, Inc.
332 Second Avenue
Waltham, MA 02154
(617) 890-5700

MICHIGAN

Rathsburg Associates, Inc.
34605 Twelve Mile Road
Farmington Hills, Ml 48331
(313) 489-1500

MINNESOTA

Cahill, Schmitz & Cahill, Inc.
315 N. Pierce

St. Paul, MN 55104

(612) 646-7217

MISSISSIPPI

Montgomery Marketing, Inc.

3000 Northwoods Parkway, Suite 110
Norcross, GA 30071

(404) 447-6124

MISSOURI

AEM, Inc.

11520 St. Charles Rock Road, Suite 131
Bridgeton, MO 63044

(314) 298-9900

=1
=
o
=
3
Q
=
(o}
=]

MONTANA

Lange Sales, Inc.

1500 W. Canal Court, Bidg. A, Suite 100
Littleton, CO 80120

(303) 795-3600

NEBRASKA

AEM, Inc.

4001 Shady Oak Drive
Marion, IA 52302
(319) 377-1129

NEVADA

Exis, Inc.

2841 Junction Avenue, Suite 202
San Jose, CA 95134

(408) 456-1650
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U.S. Sales
Representatives

(continued)

NEW HAMPSHIRE
Technology Sales, Inc.
332 Second Avenue
Waltham, MA 02154
(617) 890-5700

NEW JERSEY

BGR Associates
Evesham Commons
525 Route 73, Suite100
Marlton, NJ 08053
(609) 983-1020

ERA, Inc.

354 Veterans Memorial Highway
Commack, NY 11725

(516) 543-0510

NEW MEXICO

Nelco Electronix

3240 C Juan Tabo Blvd. NE
Albugquerque, NM 87111
(505) 293-1399

NEW YORK

ERA, Inc. (New York Metro)

354 Veterans Memorial Highway
Commack, NY 11725

(516) 543-0510

Technology Sales, Inc.

470 Perinton Hills Office Park
Fairport, NY 14450

(716) 223-7500

Technology Sales, Inc.
903 Hanshaw Road
Ithaca, NY 14850
(607) 257-7070

NORTH CAROLINA
Montgomery Marketing, Inc.
P.O. Box 520

Cary, NC 27512

(919) 467-6319

Montgomery Marketing, inc.
1200 Trinity Road

Raleigh, NC 27607

(919) 851-0010

NORTH DAKOTA

Cabhill, Schmitz & Cahill, Inc.
315 N. Pierce

St. Paul, MN 55104

(612) 646-7217

OHIO

The Lyons Corporation

4812 Frederick Road, Suite 101
Dayton, OH 45414

(513) 278-0714

The Lyons Corporation
4615 W. Streetsboro Road
Richfield, OH 44286

(216) 659-9224

OHIO (continued)

The Lyons Corporation
248 N. State Street
Westerville, OH 43081
(614) 895-1447

OKLAHOMA

Technical Marketing, Inc.
3320 Wiley Post Road
Carrollton, TX 75006
(214) 387-3601

OREGON

Westerberg & Associates, Inc.
7165 SW Fir Loop

Portland, OR 97223

(503) 620-1931

PENNSYLVANIA

BGR Associates
Evesham Commons
525 Route 73, Suite 100
Mariton, NJ 08053
(609) 983-1020

The Lyons Corporation

4812 Frederick Rd., Suite 101
Dayton, OH 45414

(5613) 278-0714

PUERTO RICO
Technology Sales, Inc.
Edificio Rali 219

San German, PR 00753
(809) 892-4745

RHODE ISLAND
Technology Sales, Inc.
332 Second Avenue
Waltham, MA 02154
(617) 890-5700

SOUTH CAROLINA
Montgomery Marketing, Inc.
1200 Trinity Road

Raleigh, NC 27607

(919) 851-0010

SOUTH DAKOTA

Cabhill, Schmitz & Cahill, Inc.
315 N. Pierce

St. Paul, MN 55104

(612) 646-7217

TENNESSEE

Montgomery Marketing, Inc.
1910 Sparkman Drive
Huntsville, AL 35816

(205) 830-0498

TEXAS

Technical Marketing, Inc.
3320 Wiley Post Road
Carrollton, TX 75006
(214) 387-3601
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TEXAS (continued)

Technical Marketing, Inc.
2901 Wilcrest Drive, Suite 139
Houston, TX 77042

(713) 783-4497

Technical Marketing, Inc.

1315 Sam Bass Circle, Suite B-3
Round Rock, TX 78681

(512) 244-2291

UTAH

Lange Sales, Inc.

1864 S. State, Suite 295
Salt Lake City, UT 84115
(801) 487-0843

VERMONT
Technology Sales, Inc.
332 Second Avenue
Waltham, MA 02154
(617) 890-5700

VIRGINIA

Robert Electronic Sales

5525 Twin Knolls Road, Suite 325
Columbia, MD 21045

(301) 995-1900

WASHINGTON

Westerberg & Associates, Inc.
12505 NE Bel-Red Road, Suite 112
Bellevue, WA 98005

(206) 453-8881

WEST VIRGINIA

Robert Electronic Sales

5525 Twin Knolls Road, Suite 325
Columbia, MD 21045

(301) 995-1900

WISCONSIN

Cahill, Schmitz & Caiill, Inc.
315 N. Pierce

St. Paul, MN 55104

(612) 646-7217
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Oasis Sales Corporation
1305 N. Barker Road
Brookfield, Wi 53005
(414) 782-6660

WYOMING

Lange Sales, Inc.

1500 W. Canal Court, Bldg. A, Suite 100
Littleton, CO 80120

(303) 795-3600

= ALBERTA ONTARIO
Ca nad ian Kaytronics Kaytronics
6815-8 Street NE, Suite 179 331 Bowes Road, Unit 1
Sales Calgary, Alberta T2E 7H7 Concord, Ontario L4K 1J2
. Canada Canada
Representatwes (403) 275-7000 (416) 669-2262
BRITISH COLUMBIA Kaytronics
Kaytronics 300 March Road, Suite 603
#102-4585 Canada Way Kanata, Ontario K2K 2E2
Burnaby, BC V5G 4L6 Canada
Canada (613) 564-0087
(604) 294-2000
QUEBEC
Kaytronics
5800 Thimens Boulevard
Ville St. Laurent, Quebec H4S 1S5
Canada
(514) 745-5800
H ARGENTINA AUSTRALIA
International YELSRL. Veltek Pty. Ltd.
. . Virrey Cevallos 143 22 Harker St.
Distributors 1077 Buenos Aires Burwood, Victoria 3125
Argentina Australia
TEL: (54) 1-45-7140/7163 TEL: (61) 3-808-7511
TLX: (390) 18605 (YEL AR) FAX: (61) 3-808-5473
FAX: (54) 1-440-1533
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H AUSTRIA HONG KONG
International Hitronik RT Industries Co. Ltd.
. . St.-Veit-Gasse 51 A19 10/F Proficient Industrial Center
Dlst" butO rs 1130 Wien 6 Wang Kwun Road
. Austria Kowloon
(continued) TEL: (43) 222-824-199 Hong Kong
TLX: (847) 134404 (HIT) TEL: (852) 795-7421
FAX: (43) 222-828-557-2 FAX: (852) 795-7839
BELGIUM INDIA
D&D Electronics Sritech Information Technology (P) Ltd.
Vlie Olympiadelaan 93 744/51, 2nd Floor, Chintal Plaza
2020 Antwerpen 33rd Cross, 10th Main
Belgium 4th Block, Jayanagar
TEL: (32) 3-827-7934 Bangalore 560 011
TLX: (846) 73121 (DDELEC BU) India
FAX: (32) 3-828-7254 TEL: (91) 812-640-661
TLX: (953) 08458162 (SRIS IN)
BRAZIL FAX: (91) 812-643-608
Uniao Digital Ltda.
Rua Texas 622 ISRAEL
Brooklin Novo 04557 Vectronics Ltd.
Sao Paulo SP 60 Medinat Hayehudim Street
Brazil P.O. Box 2024
TEL: (55) 11 533-0967 Herzlia B 46120
FAX: (65) 11 5633-6780 Israel
TEL: (972) 52-556-070
DENMARK TLX: (922) 342579 (VECO IL)
E.V. Johanssen Elektronik A/S FAX: (972) 52-556-508
Titangade 15
2200 Koebenhavn N Active Technologies
Denmark 2200 Marcus Avenue
TEL: (45) 31 8390 22 New Hyde Park, NY 11402
TLX: (855) 16522 (EVICAS DK) USA
FAX: (45) 31 83 92 22 TEL: (516) 488-1226
FAX: (516) 488-1245
FINLAND
Telercas ITALY
P.O. Box 73 Inter-Rep S.p.A.
Luomannotko 6 Via Orbetello 98
SF-02201 Espoo 10148 Torino
Finland Italy
TEL: (358) 0-452-1622 TEL: (39) 11/29191
TLX: (857) 123212 (YLEQY SF) TLX: (843) 221422 (IRTO )
FAX: (358) 0-452-3337 FAX: (39) 11/2165915
FRANCE JAPAN
Tekelec Airtronic SA Altima Corporation
Cité des Bruyeres Hakusan High-Tech Park
Rue Carle Vernet 1-22-2 Hakusan, Midori-Ku
92310 Sevres Yokohama City 226
France Japan
TEL: (33) 146232425 TEL: (81) 45-939-6113
TLX: (842) 634018 (TKLEC A F) FAX: (81) 45-939-6114
FAX: (33) 1 4507 21 91
Paltek Corporation
GERMANY 5-2-12 Kamiyoga
Electronic 2000 Setagaya-Ku
Vertriebs-AG Tokyo 158
Stahlgruberring 12 Japan
8000 Miinchen 82 TEL: (81) 33-707-5455
Germany TLX: (781) 02425205 (PALTEK J)
TEL: (49) 89/42001-0 FAX: (81) 33-707-5338
TLX: (841) 522561 (ELEC D)
FAX: (49) 89/42001-209
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KOREA

MJL Korea, Ltd.

Samwhan Camus Bldg.
17-3 Youido Dong
Yeungdeungpo Ku

Seoul, 150-010

Korea

TEL: (82) 2-784-8000
TLX: 843457 (MJL MORV)
FAX: (82) 2-784-4644

NETHERLANDS
Koning en Hartman

1 Energieweg

2627 AP Delft
Netherlands

TEL: (31) 15 609906
TLX: 38250 (KOHA NL)
FAX: (31) 15619194

NORWAY

Eltron A/S

Aslakveien 20 F

0753 Oslo 7

Norway

TEL: (47) 2-500650

TLX: (856) 77144 (ELTRO N)
FAX: (47) 2-502777

SINGAPORE

Serial System Marketing
21 Moonstone Lane

Poh Leng Building #02-01
Singapore 1232

TEL: (65) 293-8830
FAX: (65) 291-2673

SPAIN

Selco

Paseo de la Habana, 190
28036 Madrid

Spain

TEL: (34) 1-326-4213

TLX: (831) 45458 (EPAR E)
FAX: (34) 1-259-2284

SWEDEN

Nordisk Elektronik AB
Torshamnsgatan 39
7th Floor

16493 Kista

Sweden

TEL: (46) 8 703 46 30
FAX: (46) 8 703 98 45

SWITZERLAND
Eljapex AG
HardstraBe 72

5430 Wettingen
Switzerland

TEL: (41) 56 27 57 77
FAX: (41) 56 26 14 86

SWITZERLAND (continued)
Stolz AG

TafernstraBe 15

5405 Baden-Dattwil
Switzerland

TEL: (41) 56 84 90 00

TLX: (845) 825088 (SAG CH)
FAX: (41) 56 84 91 74

TAIWAN

Galaxy Far East Corp.

8F-6, 390 Sec. 1

Fu Hsing South Road

Taipei

Taiwan R.O.C.

TEL: (886) 2-705-7266

TLX: (785) 26110 (GALAXYER)
FAX: (886) 2-708-7901
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Jeritron Ltd.

5F, 1182 Cheng-Teh Road
Taipei

Taiwan R.O.C.

TEL: (886) 2-882-0710
FAX: (886) 2-882-3154

THAILAND

Nu-Era Co. Ltd.

2077/8 Ramkhamhang 37
Huamark, Bangapi
Bangkok 10240

Thailand

TEL: (66) 2-318-6453
FAX: (66) 2-318-6454

UNITED KINGDOM

Ambar Cascom Ltd.

Rabans Close

Aylesbury, Bucks HP19 3RS
England

TEL: (44) 296 434141

TLX: (851) 837427 (AMBAR G)
FAX: (44) 296 29670

Thame Components Ltd.
Thame Park Road

Thame, Oxfordshire 0X9 3UQ
England

TEL: (44) 844 261188

TLX: (851) 837917 (MEMEC G)
FAX: (44) 844 261681
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A+PLUS
design entry 301
design processing 303
EPLD programming 304
functional simulation 304
overview 299
ABEL2MAX Converter 356
adapters (see PLED/J/G/S/Q & PLMD/J/G/S/Q adapters)
ADP (see Altera Design Processor)
AHDL (see Altera Hardware Description Language)
Altera Assembly Language (ASM) 30, 213, 310
Altera Design Processor (ADP) 303
Altera Hardware Description Language (AHDL) 29, 273, 287, 337, 348
Altera State Machine Input Language (ASMILE) 309
Apollo workstations (see HP/ Apollo workstations)
ASM (see Altera Assembly Language)
ASMILE (see Altera State Machine Input Language)
assembly language design entry 30, 213, 310
BBS (see electronic bulletin board service)
Boolean equation entry (see also Altera Hardware Description
Language) 30, 302
branch-control logic 209
bulletin board service (see electronic bulletin board service)
cell margin 13
Classic EPLDs
EP330 18,39
EP610 18, 49,59
EP610A 18,65
EP610T 18,69
EP630 18,73
EP910 18,77,87
EP910A 18,91
EP910T 18,95
EP1810 18,99, 107
EP1810T 18,113
EP1830 18,117
military 21, 373, 374, 375
overview 37
selection guide 18
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Classic EPLDs (continued)
thermal resistance 405
total-dose radiation hardness 379
CMOS EPROM technology 11
compilation (see design processing)
converters
ABEL2MAX 356
general (software utility programs) 355
PLD2EQN 356
SNF2GDF 294
delay prediction
MAX+PLUS 292
MAX+PLUSII 280
DESC EPLDs 375
design entry
Altera Assembly Language (ASM) 30, 213, 310
Altera Hardware Description Language (AHDL) 29, 273, 287,
337,348
Altera State Machine Input Language (ASMILE) 309
Boolean equation 30, 302
EDIF support 276, 319, 332, 342, 343
graphic/schematic capture 29, 272, 285, 301
microcode 30, 213, 310
netlist 31, 276, 319, 332, 342, 343
state machine & truth table (see also Altera Hardware Description
Language) 29,273,287, 302, 309
table 30
third-party support 365
waveform 29,274
design files
Altera Design File (ADF) 302
EDIF Input File (EDF) 319, 332, 342, 343
Graphic Design File (.GDF) 284
State Machine File (SMF) 273
Text Design File (TDF) 273, 284, 287
Waveform Design File (WDF) 274
design partitioning (see partitioning)
design processing
A+PLUS 303
MAX+PLUS 289
MAX+PLUS II (HP/ Apollo workstations) 338
MAX+PLUSII (PCs) 277
MAX+PLUS II (Sun workstations) 350
overview 30
SAM+PLUS 312
third-party support 367
design security 14, 45, 58, 86, 106, 132, 195, 218
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design simulation (see design verification)
design verification
A+PLUS 304
MAX+PLUS 291
MAX+PLUSII 279,280
SAM+PLUS 312
third-party support 368
development products
A+PLUS 27,299
EDIF interface 31, 276, 319, 332, 342, 343
Master Programming Unit (MPU) 33, 357, 359, 389
MAX+PLUS 27,283
MAX+PLUSII 26, 269, 331, 341
MAX+PLUS II (HP/ Apollo workstations) 26, 331
MAX+PLUSII (PCs) 26, 269
MAX+PLUSII (Sun workstations) 27, 341
MCMap 28,225
overview 23-34
programming adapters 33, 361, 390
SAM+PLUS 28, 307
selection guide 23
software warranty 32, 363, 389
Stand-Alone Programmer (PL-ASAP) 32, 357
third-party support 365
utility programs 355
devices (see EPLDs)
device verification (see testing)
distributors 414, 417
EDIF support
EDIF interface (PC-based) 31, 276, 319
MAX+PLUS (workstation-based) 31, 319
MAX+PLUS II (workstation-based) 31, 332, 342, 343
electronic bulletin board service 355, 385
electrostatic discharge 15, 266
EPLD programming
A+PLUS 304
design security 14, 45, 58, 86, 106, 132, 195, 218
Master Programming Unit (MPU) 33, 357, 359, 389
MAX+PLUS 294
MAX+PLUSII 280
programming adapters 33, 361, 390
SAM+PLUS 312
Stand-Alone Programmer (PL-ASAP) 32, 357
technology overview 12-14
third-party support 369
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EPLDs (see also Classic, MAX 5000, MAX 7000, STG, SAM, and Micro
Channel EPLDs)
functional testing (device verification) 280, 358, 360, 361
functional testing (generic testing) 45, 57, 85, 105, 134, 197, 218
military/DESC 21, 22, 373
operating requirements 265
overview 3
package outlines 391
selection guide 17
sockets for J-lead EPLDs 407
total-dose radiation hardness 379
EPROM cell margin 13
erasure time for EPLDs 266
expander product terms
EPS464 (STG) 194
MAX 5000 EPLDs 130
MAX 7000 EPLDs 183
FSIM (see functional simulation, A+PLUS)
functional simulation
A+PLUS (FSIM) 304
MAX+PLUSII 279
SAM+PLUS (SAMSIM) 312
functional testing (MAX+PLUS II) (see testing)
generic testing  (see testing)
Graphic Editor
MAX+PLUS 285
MAX+PLUSII 272
Hierarchy Display
MAX+PLUS 285
MAX+PLUSIT 275
HP/Apollo workstations, MAX+PLUS II Compiler & Mentor Graphics
EDIF interface (see also EDIF support) 332
170 architecture
EP330 42
EP610, EP610A, EP610T & EP630 53
EP910, EP910A & EP910T 81
EP1810, EP1810T & EP1830 101
EPS464 (STG) 195
MAX 5000 EPLDs 130
overview 10
LAB (see Logic Array Block)
latch-up 14, 266
Logic Array Block (LAB)
MAX 5000 EPLDs 128
MAX 7000 EPLDs 182
logic expanders (see expander product terms)
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Logic Programmer cards 33, 357, 389
LogiCaps schematic capture 301
LogicMap II programming software 304
low-power operation (see zero-power operation)
LP5 and LP6 (see Logic Programmer cards)
macrocell architecture
EP330 41
EP610, EP610A, EP610T & EP630 51
EP910, EP910A & EP910T 79
EP1810, EP1810T & EP1830 101
EPS464 (STG) 193
MAX 5000 EPLDs 128
MAX 7000 EPLDs 182
overview 8
Macrofunction Library
A+PLUS 301
MAX+PLUS 289
MAX+PLUSII 275
Master Programming Unit (MPU) 33, 357, 359, 389
MAX 5000 EPLDs
EPM5016 19,137
EPM5032 19,143
EPM5064 19,149
EPM5128 19,155
EPM5130 19, 161
EPM5192 19,169
introduction 125
military 22, 373, 374, 375
overview 123
selection guide 19
thermal resistance 405
total-dose radiation hardness 379
MAX 7000 EPLDs 179
MAX+PLUS
design entry 285
design processing 289
design verification 291
EPLD programming 294
overview 283
MAX+PLUS II
design entry 272
design processing 277, 338, 350
design verification 279, 280
EPLD programming 280
overview 269
MCMap software 28, 225
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Mentor Graphics

EDIF interface (PC-based) 276, 322

MAX+PLUS II Compiler & EDIF interface (HP/Apollo

workstation-based) 331
Message Processor MAX+PLUSII) 278

Micro Channel EPLDs

EPB2001 20,225
EPB2002A 20, 225

overview 225

selection guide 20
microcode design entry 30, 213, 310
military EPLDs 21, 22, 373

MPLDs

design for testability 230
introduction 229

MP1810 235

MPM5032
MPM5064
MPM5128
MPM5130
MPM5192

239
243
247
251
255

MPS464 259

MPU (see Master Programming Unit)

MTA (see Timing Analyzer)

multiway branching (SAM EPLDs) 217

N-to-1 option 229, 231

netlist design entry (EDIF) 31, 276, 319, 332, 342, 343
noise precautions for EPLDs 16, 265

operating requirements for EPLDs 265

ordering information 387

package outlines for EPLDs 391

partitioning 278, 339, 351

PL-ASAP 32,357

PL-MPU 33, 357, 359, 389
PLAESW-HPS 32, 363, 389
PLAESW-MAX 32, 363, 389
PLAESW-SUP 32, 363, 389
PLAESW-WS 32, 363, 389
PLCAD-SUPREME 28, 299
PLD2EQN Converter 356
PLDS-ENCORE 24, 315, 388

PLDS-HPS 26, 269
PLDS-MAX 27,283

PLDS-MCMAP 28,225

PLDS-SAM 28, 307
PLED/J/G/S/Q & PLMD/]/G/S/Q programming adapters 33,

361, 390
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PLS-EDIF 24, 319
PLS-ES 26,269
PLS-HPS 26,269
PLS-MAX 27,283
PLS-MCKIT 29
PLS-OS 26,269
PLS-SAM 28, 307
PLS-SUPREME 28, 299
PLS-WS/HP 26, 331
PLS-WS/SN 27,341
probes 292 12
Product Selection Guide 17
Programmable Interconnect Array (PIA)

MAX 5000 EPLDs 131

MAX 7000 EPLDs 184
Programmable Logic Overview 3
Programming (see EPLD programming)
radiation hardness of EPLDs 379
representatives 414
sales offices 413
SAM Design Processor (SDP) 308, 312
SAM EPLDs

EPS448 20,205

military 374

overview 189

selection guide 20
SAM+PLUS

design entry 309

design processing 312

EPLD programming 312

functional simulation 312

overview 307
SAMSIM Functional Simulator 312
SCD (see Source Control Drawings)
schematic capture design entry

LogiCaps (A+PLUS) 301

MAX+PLUS Graphic Editor 285

MAX+PLUS II Graphic Editor 272

overview 29
SDP (see SAM Design Processor)
security (see design security)
simulation

A+PLUS (FSIM) 304

MAX+PLUS 291

MAX+PLUSII 280

SAM+PLUS (SAMSIM) 312
SNE2GDEF Converter 294

Xapuj
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sockets for J-lead EPLDs 407
software utility programs 355
software warranty 32, 363, 389
Source Control Drawings (SCDs) 373, 377
speed vs. power control 185
Stand-Alone Microsequencer (see SAM EPLDs)
state machine design entry (see also Altera Hardware Description
Language) 29,273, 287, 302, 309
STG EPLDs
EPS464 20,191
overview 189
selection guide 20
Sun workstations (see also EDIF support)
MAX+PLUS II Compiler & Valid Logic EDIF interface 342
MAX+PLUS Il Compiler & Viewlogic EDIF interface 343
switching waveforms
EP330 44
EP610, EP610A, EP610T & EP630 55
EP910, EP910A & EP910T 83
EP1810, EP1810T & EP1830 104
EPS448 (SAM) 219
EPS464 (STG) 196
MAX 5000 EPLDs 133
Symbol Editor
MAX+PLUS 285
MAX+PLUSII 272
Synchronous Timing Generator (see STG EPLDs)
system noise 16, 265
table design entry (MCMap) 30
testing
design for testability 230
functional testing (design verification) 280, 358, 360, 361
functional testing (generic testing) 45, 57, 85, 105, 134, 197, 218
Text Editor
MAX+PLUS 287
MAX+PLUSII 273
thermal resistance 405
third-party development & programming support 365
Timing Analyzer
MAX+PLUS (MTA) 293
MAX+PLUSII 280
timing model
EP1810, EP1810T & EP1830 105
EPS464 (STG) 195
MAX 5000 EPLDs 131
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timing simulation
MAX+PLUS 291
MAX+PLUSII 279
total-dose radiation 379
truth table design entry (see also Altera Hardware Description
Language) 29,273,287, 302
TTL macrofunctions (see macrofunction library)
Turbo Bit 11, 58, 86, 106, 265
Valid Logic
EDIF interface (PC-based) 276, 323
MAX+PLUS II Compiler & EDIF interface (Sun workstation-
based) 342
Viewlogic .
EDIF interface (PC-based) 276, 324
MAX+PLUS II Compiler & EDIF interface (Sun workstation-
based) 343
Virtual Logic Analyzer (VLA) (see also Waveform Editor)
A+PLUS 304
SAM+PLUS 312
warranty (see software warranty)
waveform design entry 274
Waveform Editor (see also Virtual Logic Analyzer)
MAX+PLUS 291
MAX+PLUSII 274
waveforms (see switching waveforms)
Windows 3.0 Operating System 23, 269
workstation support
EDIF interface (PC-based) 276,319
MAX+PLUS II for HP/ Apollo workstations 331
MAX+PLUS II for Sun workstations 341
zero-power operation 11, 58, 86, 106, 265
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