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Telephone 4081739· 7700

May 5, 1982

DATA I/O
10525 willows Road N.E./C-46
Redmond, WA 90852

ATTENTION: STE.VEWITTEN

Dear Steve:

Attached is a proposal for a different method of implementing
Boolean Equation Entry for IFL. I believe that it solves the user interface
problems that I have encountered using the current input method.

Please evaluate the proposal and contact me for a time at which we
can discuss what it will mean for your equipment. You may contact me
directly at (408) 746-3407.

Yours truly,

~w~~
BILL WILEY SMITH
Applications Manager
Bipolar Memory Division

BWS:vjo
cc
Enc.
I.D. #2334B
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PROPOSED REVISIONS TO BOOLEAN ENTRY FORMAT

The current format for Boolean Equation Entry in support of IFL
as proposed by Signetics in 1980 has some difficulties in use. This
proposal addresses these problems. It may be used as an addition to
work already completed or substituted for the previous submission in
its entirety. The format given here for the FPLS should be
considered as a minimum.

The problems that I have encountered with the present format
relate to the ease of use and the structure of the entry method.
This proposal is much more "user friendly" and is recognizable by
logic designers as the equation structure that is normally used. I
have underlined the user responses. to the computer generated prompts.

HEADER: Same as p~evious proposal.

PIN LIST: Same as previous format except in the programming of
multi-function pins. As the user changes the function associated
with a pin in the PIN LIST, the fusing required is automatically
done. Using the bidirectional pins of the 82S153 as an example:

PIN LIST:
PIN FUNCT
9 B

LABEL
(MNEUMONIC)

INTERMEDIATE TERMS: (MNEUMONIC)

The user now has the option of making the function either an
input, I, an output, 0 or /0, or leaving it a bidirectional port,B or
lB. The change to an I would cause all of the of the fuses in the DO
term to be left intact. A change to an 0 or /0 would cause all fuses
in the DO term to be blown. Leaving the function as a B or IS would
create the requirement that the programmer prompts the user in the
EQUATION BLOCK for an equation for the DO term. This prompting will
eliminate the possible error mode of not properly programming the
direction control term for the various conditions.

The INTERMEDIATE TERM shown in the e>:ample would be where the
name for a common logic block is specified. The equation for the
common term would be entered with a prompt in the EQUATION BLOCK and
could then be used in any other equation. This will reduce the time
required for entry of equations.

EQUATION BLOCK: This is totally different from the previous format.
For the FPLS, this format allows entry in either equation or state
machine modes. The level of computer prompts is also shown at a more
interactive level.
EQUATION BLOCK:

EQUATION, EQ, OR STATE MACHINE ENTRY, SM, MODE ? ~

----------------------------------------------------------------------



TRANSITION 0:
IF PS=: (EXPRESSION)
& INPUT=: <EXPRESSION)
THEN NS=: (EXPRESSION)
& OUTPUT=: (EXPRESSION)

----------------------------------------------------------------------
TRANSITION 1:

This input structure would then continue for all transitions
until a NULL line is entered to terminate the entry mode.

The structure for the FPLA device would be:

COMMON (MNEUMONIC)=: (EXPRESSION)

OUTPUT B9=: (EXPRESSION)

TERM B8=: (EXPRESSION)
CONTROL 08=: (EXPRESSION)

A null entry in response to an equation prompt would result in
that ouput being left unprogrammed with all fuses intact. The entry
would continue through all outputs or until the user exits via a
control entry. Each output expression could contain input variables
and/or intermediate variables as presented in the PIN LIST and
defined in the EQUATION BLOCK.

\
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OBJECTIVES:
1. To ENABLE A DESIGNER TO ENTER INTO AN IFL

DESIGN FROM WHATEVER LEVEL IS COMFORTABLE.

2. To PROVIDE A "USER FRIENDLY ENVIRONMENT" IN
WHICH A DESIGNER CAN ACHIEVE MAXIMUM EFFICIENCY
WITH MINIMUM RELEARNIN~.

STRATEGY:
ESTABLISH UPWARDLY COMPATIBLE PROGRAMS THAT ARE
FUNDED BY SIGNETICS (IF NECESSARY) AND SUPPLIED
BY A THIRD PARTY (IF POSSIBLE). RELEASE THE
PROGRAMS IN A HIGHLY TRANSPORTABLE FORMAT TO ALLOW
THE USER TO ENTER THE PROGRAM ON "ANY" MACHINE
IN HIS COMPANY. THESE PROGRAMS COULD BE DEVELOPED
IN PARALLEL WITH MODULAR PROGRAMMING.

~Signetics-------------'



LOWER LEVEL

BOOKKEEPING (HAND HOLDING) - PROGRAMMER ENTRY FROM
BOOLEAN EQUATIONS OR STATE MACHINES. THIS COULD
BE RESIDENT IN THE PROGRAMMER BUT SHOULD BE DESIGNED
INTO A }1 COMPUTER WITH INTERFACE TO A PROGRAMMER.
THE MOST USEABLE INTERFACE WOULD BE ON THE TRUTH-
TABLE LEVEL WITH His AND Lis. THE PROGRAMMER
COULD BE TOTALLY OR PARTIALLY "DUI"1B".

~Signetics----------~



LOGIC SIMULATION

SIMILAR IN FUNCTION AND STRUCTURE TO TEGAS AND
PHILSYM. IT WILL ACCEPT INPUTS FROM INPUT
LISTINGS OR FROM THE GRAPHICS ENTRY PACKAGE.
WILL OUTPUT TEST PATTERNS FOR COMBINATIONAL
CIRCUITS AND WILL GRADE SUBMITTED PATTERNS FOR
SEQUENCERS.

GRAPHICS ENTRY

~~CROS WILL BE SELECTED AND PLACED ON THE
TERMINAL FOR A "BOARD MOCK-UP". CONNECTIONS
ON THE SCREEN AND NEW MACROS MAY BE DEFINED
AT THE TERMINAL.

~Signetics------------'



HIGHER LEVEL

LOGIC ~INIMIZATION

HILL PERFORM PARALLEL MIMINIZATION WITH LARGE
(DEPENDING ON MACHINE) NUMBER OF INPUTS AND
OUTPUTS. IT WILL BE ABLE TO MINIMIZE COMBINA-
TIONAL EQUATIONS AND SEQUENTIAL LOGIC IN

EQUATION OR STATE MACHINE FORMAT.

~Signetics------------'"


