PAPER: CREATING A DEFINITION FILE FOR THE Am29203 4-BIT SLICE
RALU ' '

AUTHOR: Donnamaie E. White

PART OF BOOK (TITLE): Structured Microprogramming

PUBLISHER: McGRAW-HILL (TENTATIVE)-

CHAPTER: TBA

DATE: MAY 19, 1981

TO BE INCLUDED IN SEMINAR (NUMBER): ED2900B/C
| ‘ EDSYS29
ED29203
EDSYS29-TRACE

SUBJECT COVERED:

This paper covers the approach used to create a master
definition file for the Am2900 family RALUs (Am2901, Am2903,
and the new Am29203) and related CPU-oriented parts. The
created file, AM29CPU.DEF, and its associated source file,
AM29203.SRC, were assembled using the beta-site AmSYS29/10, as
part of the testing procedure.

Both Qf the files are included for reference. The files are
available from the AMD Customer Education Center.



e




Application Note - AmSYS29/10 | PAGE 1
AMDASM
Am29203

CREATING A DEFINITION FILE FOR THE Am29203 4-BIT SLICE RALU

by
Donnamaie E. White

An integral part of structured microprogramming is
documentation. The largest piece of this 1is a properly
created definition file. For the AmSYS29/10 development
system, this is an AMDASM ".DEF" file.

The ".DEF" file is the file that assembles a symbol table for
the use of the phase 2 assembly. The phase 2 assembly is the
actual assembly of the source céde statements. The symbol
table is created by a phase 1 assembly of a user-created file

of equates and format definitions.

A symbol table entry in microprogramming consists of a
mnemonic and its paired bit pattern. The mnemonic, which is
user generated, should be selected such that it is a key to

what the particular field will cause the hardware to do.

As an example of the process involved, this paper will develop
the .DEF file for the Am29203 4-bit slice RALU. A definition
file already exists for the Am2903 and the Am2901,
predecessors to the newest bit-slice RALU. These existing
mnemonics will be taken into consideration as new ones are

assigned to the Am29203 instruction set.
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The following pages present part of the existing AM29FAML.DEF
file, an updated version of the AM2903.DEF and the original
AM2900.LIB files. The purpose of these large files is to
provide a pre-created set of instructions for all of the
Am2900 family parts which might appear in a CPU design. A
separate master file exists for Am29116-based controller

designs.

A designer or programmer can load in a master file, edit out
parts as necessary, add definitions for fields unigue .to the
curent design, create definition (format description)
statements and size the microword, all with a minimum of time
and effort. The master files are all'preassembled, working
.DEF files, which is of further assistance. The master files
serve as reference files for the novice, providing a guide to
error-free definitions. And finally, the master files are
well-structured and commented, which is useful to the final

documentation effort.

Given an existing master file, the task is to add the new
RALU, while providing a minimum of impact on the existing
mnemonics. The assumption is that éeveral source files
(f.SRC") exist which reference the existing master .DEF file.
The approach used in the AM29FAML.DEF file for conflicting
mnemonics is to tag the mnemonic on the less powerful part

with a part number.
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The Am2901 RALU uses ADD in its function definitions as
does the Am2903. When the AM29FAML.DEF file was created,
the Am2901 definition appeared as:

ADD.O1: EQU Q#0
and the Am2903 definition appeared as:
ADD: EQU H#3

Since the Am29203 also has an add function, and because of
certain other factors discussed later, the Am29203 will

appear as:
ADD: EQU H#3
and the Am2903 will bé changed to be:
ADD.03: EQU © H#3

The tagging of the less powerful or older parts meané that
their definitions can be left unchanged when the more
power ful, newer parts are the ones used in the design. The
tagging approach was also chosen because of the relative
ease with which it can be edited out when-a tagged part is

the one of interest.
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By "killing" or by tagging-out the Am29203 définitions, for
example, the Am2901 equates can be un-tagged and still remain
unique. Removing or adding tags can be done using the normal
AmSYS29/10 editor, ED, or with WORDMASTER, a video editor
which contains ED commands as a subset. (WORDMASTER is not
available from AMC nor is it currently supported by AMC.)

The tagging method was chosen for the three RALUs, Am2901,
Am2903, and Am29203. It was also used for the Am2930-Am2932
program control units and the Am2940-Am2942 DMA addressing
units to resolve their mnemonic conflicts. The Am2910 and
Am29811 seduencer and next—addressvcontrol units have no
conflict. A mere redefinition of the H#F instruction is all
that is required to allow the file to service both cases.

A definition file can have several mnemonics for any one
bit-pattern. The only overall requirement is uniqueness.
AMDASM runs under CP/M (AMDOS 2.1 is a CP/M 2.2 compatible 0S)
and therefore eight-character names are the limit. More
characters can appear in a mnemonic (name) but only the first

8 are deciphered and the first 8 must be unique.
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On examining the Am29203 function tables, the differences
between the Am2903 and the Am29203 are seen to be slight
but significant. There are a number of approaches that can
be used to create mnemonic-compatible definitions. The one
chosen was selected because of the existing source files
which refer to the Am2903 mnemonics, the desire to maintain
these and to also allow these same files, with minimal
alteration, if any, to refer to the Am29203 mnemonics.

Table 1 in the Am29203 data sheet éhoWS'no change in the
operand source selection bit patterns. Tables 2A and 2B
are different in only three encodings, but these are
special. It was decided to not change the operand source
eqguate field from 3 bits (EA, 10, OEB) from the Am2903
(two-address, non-expanded scratchpad memory) , but to share

the equates.

NOTE: USE

x * % *x *

e We We We Ws we No Ne e wo

’
RAMAB:

FOR BOTH THE Am2903 AND THE

% *x %k % % k %k * *k * * *x *

ALU SOURCE OPERANDS (EA,
16 REGISTER - TWO ADDRESS VERSION

Io,

OEB)

* % *x *x * %k *x *x * * *x *x * *x *x *k Kk *k *k *x *k * *x k *k * * * *k *

Am29203 * * *

* % % % % * %k *x k *k *

EQU Q#0 ; RAM A PORT, RAM B PORT
RAMADB : EQU Q#1 ; RAM A PORT, DATA BUS B
RAMAQ: EQU Q#2 ; OR Q#3 - RAM A PORT, Q REGISTER
DARAMB: EQU Q#4 ; DATA BUS A, RAM B PORT
DADB: EQU Q#5 ; DATA BUS A, DATA BUS B
EQU Q#6 i OR Q#7

DAQ:

’

- DATA BUS A, Q REGISTER
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The function field would not change from four bits (I4, I3,
I2, I1) to five bits (14, I3, I2, I1, I0), but would
instead be rearranged to flag the user as to the companion
source field requirements. Special-function codes are
differentiated and reserved codes are called out for easier
insertion when they are eventually defined.

The normal functions then become (using the same mnemonics
as used previously for the Am2903, ‘which are now tagged as
.03):

} * * THE FOLLOWING DO NOT HAVE RESTRICTIONS ON THE SOURCE SELECTION * *

SUBR: EQU H#l ; Fi = 81 - Ri1 - 1 + Cin
SUBS: EQU H#2 ; F1i = Ri - Si - 1 + Cin
ADD: EQU H#3 ; Fi = Ri 4+ Si + Cin
INCRS: EQU H#4 ; Fi = Si + Cin
INCRSNON: EQU H#5 ; Fi = “Si 4+ Cin

NOTRS: EQU H$#9 ; Fi = NOT Ri AND Si
EXNOR: EQU H#A : Fi = Ri EXNOR Si

EXOR: EQU H#B ; Fi = Ri EXOR Si

AND: EQU H#C ; Fi = R1 AND Si

NOR: EQU H#D ; Fi = Ri NOR Si

NAND: EQU H$E ; Fi = Ri NAND Si

OR: EQU H#F ; Fi = Ri OR Si .

.
’

; * * THE FOLLOWING REQUiRE THAT RAMAQ OR DAQ BE THE SELECTED SOURCE * *

HIGH: EQU  H#0

; Fi = HIGH
INCRR: EQU H#6 ; F1 = Ri + Cin
INCRNON: EQU H#7 ; Fi = "Ri + Cin
; Fi = LOW

LOW: EQU H#8

1

; * * THE FOLLOWING REQUIRE THAT Q IS ** NOT ** IN THE SELECTED SOURCE * *

SPECL: EQU H#0

; SPECIAL FUNCTIONS
RESRVD.1: EQU H$6 ; RESERVED FOR LATER USE
RESRVD. 2: EQU H#7 ; RESERVED FOR LATER USE

SPECIL.2: EQU H#8 SPECIAL FUNCTIONS (MULTI-BCD)

‘
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The destination table is the same as before, therefore, the
existing destination mnemonics were not tagged and the equates

apply to either part.

The last major concern is the special function table, table 4
on the Am29203 data sheet. The Am2903 special functions are a
proper subset of those of the Am29203. However, to avoid
possible confusion, and since special attention needed to be
given to the two special function encodings of I4 through IO
(where one existed for the Am2903), a separate set of equates
was created. To anticipate a question, yes, the file could be
reduced by deleting the tagged Am2903 special function codes,
but it would be less clear as to which spec1a1 function
belonged to which RALU. Clarity was chosen as the objective.

The special function table is shown on the following page.
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The final step in modifying the master file is to create

the definition of the microinstruction format. B}

AM2903: DEF 19X, 3VO#0, 4AVH4F, 4VH#C, 2VB#00, 4VH#0, 4VH#0, 1vB#0, 1VB#0, 22X
; DEFAULTIS X RAMAB OR YBUS NOCin RO RO IEN OEY.EN X

already existed. Copying this closely,

AM29203: DEF 19X, 3VQ#0, 4VH#F, 4VH4C, 2VB#00, 4VH#0, 4VH#0, 1VB#0, 1VB#0, 22X
; DEFAULTS - X RAMAEB OR YBUS NOCin RO RO IEN CEY.EN X

The differences between these two is merely the label. For
those who breadboarded an Am29203 design using the Am2903,
this is not the final physical layout. This is the conceptual
microword. AMSCRM can be used to "fix" the proper physical
layout. AMSCRM translates the human-readable conceptual

microword into a user-defined physical microword.

The following pages present the new master CPU file,
AM29CPU.DEF, which is 20k bytes unassembled, 27k bytes

assembled.

To prove that an existing Am2903 source file would assemble
against the new Am29203 symbol table, AM2903.SRC, a sample
code file, was assembled against AM29CPU.DEF as it is listed.

The results follow the definition file listing.
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The following changes were all that were required:
1. Using substitute (S)
*2552903Zc29203%c
2. Rename the file AM29203.DEF

Several additions were made:
1. The Single-length-normalize example was completed

2. All code after label 28. was added
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PARTIAL SYMBOL TABLE
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