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PREFACE

The new Am2900 family members which require microprogramming,
the 16-bit bipolar microprocessor, the Am29116, and the new
registered-arithmetic unit (RALU), the Am29203, are supported
by the AmS8YS29/10 development system, TRACE29 and all ¢of the
bipolar support software.

The Am29116 has attracted attention due to the 1l6-bit
instruction field and the two-microcycle immediate data
instructions, as well as the intended speed of operation. The
Am29203 adds BCD operations to a chip (the Am29%903A) which
already supports binary (2's complement) operations and
provides aides for floating point arithmetic.

In both cases, the richness of the instruction set provides a
feature and a problem. Both parts require some standard set
of mnemonics to facilitate the exchange of microroutines
between various users and between AMD customer support and the
customer, Both parts have enough instructions to require the
creation of some "master" AMDASM definition file, .DEF, to
reduce the effort required to create microprograms.

The Am29116 instruction set, along with those of several other
parts (that may or may not be present in a given controller
design), is given such a master file in "CONTROLR.DEF". A
complete controller design, created with this file as a
reference, is provided in "DISKCTLR.DEF". Source-code files
(.SRC) are provided for both of the definition files. The
mnemonics for the Am29116 were created directly from the data
sheet.



The Am29203 instruction set, along with instruction sets for
the other RALUs, the Am2903 and the Am2901, and several other
parts {(that may or may not be present in a given CPU design),
is given a master file in "AM29CPU.DEF". A sample code source
file is also provided. The mnemonics for the Am29203 were
selected for readability. Duplicate mnemonics for the Am2901
and Am2903 were "tagged" with ",01" and ".03" respectively.

The purpose and intent of these files is to reduce the effort
required for the designer either to become familiar with the
individual parts or to create microcode for a design based
around one or more of them. The user of these files is
expected to edit them into a usable form for a particular

application. i: -

-
Donnamaie E. White, Ph.D.
Manager

Advanced Micro Devices, Inc.
Customer Education Center

2/22/82
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DISK.DOC

This diskette should contain 6 additional files:

CONTROLR.DEF - The "master" .DEF file for the Am29116
+ misc other parts in comma-positional
notation.

CONTROLR.SRC A test SRC file (partial microword).

DISKCTLR.DEF The .DEF file for the Am29116-Am9520

(BEP) based disk controller that is
discussed in the application note,

"A High Performance Intelligent Disk
Controller™ by 0. Tabler and B. Kitson.
This file is in DEF statement-overlay
format,

DISKCTLR.SRC The source code for the disk controller.
(This file assembles to a 92K P2L file,)

Am29CPU.DEF The "MASTER" .DEF file for RALU-based
designs (Am2901-2903 or 29203) RALUs
+ misc other parts in comma-positional
notation.

Am29203.SRC Sample source code for an Am29203 CPU
(Am2910 sequencer). (Uses Am29CPU,.DEF)

These AMDASM.DEF files are provided as a service to AmSYS29
customers. They are intended to provide a basis from which the
customer may select those equates, subs and definitions
appropriate to a given design problem, It is intended that the
customer edit a copy of one or more .DEF files to produce the

desired .DEF file.

The .SRC files are provided as a reference. The microword will
probably not match the customer's requirements,




CONTROLR.DEF

Originally created as a master file for study, it has been edited
into one application,"DISKCTLR.DEF". It is recommended that the
user compare these two ,DEF files for similarities and

differences.

The file includes a number of parts which may or may not appear
in a controller., The first page after the WORD declaration
Provides an effective index to the file, The various EQU groups
of the Am29116 instructions are indexed ([i]) for cross reference
by the DEF statements. Each instruction type has its own DEF

statement,

The Am2910 instructions, without any of the additional control
lines (OEy, RLD, CCEN) are presented with a SUB statement, The
Am2910, a 3-bit conditional MUX field, and a l1l2-bit variable
address field are part of each of the following DEF statements.
By editing the SUB statement, all of the other DEF statements can

be altered.

This means that any of the three fields can be altered or even
eliminated by editing one statement.

Control lines

Several of the control lines for the Am29116 are presented in a
second SUB statement. Note that not all of the Am29116 lines
appear (the T; lines, for example, were not input).

This manner of definition requires comma positional substitution
in the source file. These lines can be edited into DEF
Statements and the SUB deleted to convert the control line
Specification to overlays. The required usage and personal
preference are the deciding factors in the approach,

Instructions

Pages 8-20 are the Am29116 instructions. Each class is defined
by first defining the mnemonics and then the DEF statement. The
mnemonics are taken directly from the Am29116 data sheet. For
€Xample, SOR, the single operand-RAM instruction format (page 5
of the Am29116 data sheet) has a choice of word-byte mode ({m]),
1l of 4 op codes ([{1]), 1 of 10 source-destination pair selects
((2]1), and requires a RAM register address ([R]).

Am2914

The instruction set only is defined.



Am2940

The instruction set only is defined. The instruction set is
flagged by ".40" to avoid duplicate mnemonics with the Am2942.

Am2942

The instruction set only is defined.

Am2904

The Am2904 instruction set is very powerful and extensive. Some
ideas for mnemonics are given for shift control and various other

commands and some sample DEF statements are included.

The user must define the Am2904 by defining only what iIs required
for a given design. There are no standard mnemonics,

Am2925

Equates for cycle length codes plus place-holders (incomplete
definition) for control lines are provided., Again, DEF state-
ments may be used instead.

Am2950/51

A comment only.
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CONTROLR. SRC

This source file is for debug of the preceding .DEF file. It was
prepared primarily for study.

Page 3 provides calls to the single operand instructions. SONR
requires an immediate data word and it is provided via a free
format (FF) statement.

Example:

SOR ror W, MOVE, SORA, R1l0

SONR ,,, W, MOVE, SOI, NRS
FF H$E, 15X, H$0123, B#01000, 24X

Note the commas., This can be avoided by the use of overlays.

(Note that this is an incomplete microword.)

CONTROLR.DEF + CONTROLR.SRC MICROWORD

2910 COND BR 29116
INSTR MUX ADDR CTLs OPEN
4 3 12 16 24 = 64 bits
Note on address fields: To avoid problems, use $ as the

attribute in address field for AMDASM, i.e. 12V$X, 6V$X, etc.

Note on microword: This incomplete microword was laid out for

Study of the Am29116 and will not necessarily match an actual

microword format for a controller. The 24 don't cares would be

;zpéaced by other controls and the microword might be larger than
its.



DISKCTLR.DEF

An AMD application note is being prepared which discusses a high
performance disk controller. The .DEF file for the controller

was created by editing the "master" file.

The Am29116 instructions were left basically intact; the major
change was the deletion of the Am2%10 and ZZZZZ SUB statements.
The length of the microword was also increased from 64 to 80
‘bits. A global substitution (under ED, the editor) replaced
Am2910 by nothing and ZZ2ZZZ by 64X.

The instruction sets for all other parts were deleted, Beginning
on page 19, EQUs and DEFs were added according to the design
requirements., The choice here was to use overlay in the source
file; therefore, all Am2910 instructions were defined as DEF
statements rather than equates,

Immediate QOperand

The study file used FF statements in the .SRC file to provide
data for immediate data operand instructions. Here, IMME is a
DEF statement which can be overlayed with other DEF statements to

build a microword.

Control Lines

Control lines for the Am29116 are defined in DEF statements for
overlay.

Am2910

The Am2910 command» are defined in DEF statements., Note the use
of JS, JP, RTN, IF and IF NOT which have been added to the basic

16 instructions.

Misc Control Signals

All of the remaining control signals appear as DEF statements for
overlay in the source file.



The Microword - DISKCTLR.DEF

Bit Position ¥ Function

{r 0-15 16 Am29116 Instruction

: 0-15 16 Immediate Data Operand

gl 16-19 4 CT Multiplexer Control (T; Lines)
?1 20 1 Status Register Enable

21 1 Quput Enable - Yi

%: 22 1 Instruction Enable

) 23 1 Data Latch (D-I-Latch) Enable
Ijj 24-27 4 Am2910 Instruction
]5 28-37 10 Branch Address
' 38-42 5 Condition Code Selections
li 43 1 Parity

: 44 1 Address Mark Control
I, 45 1 Memory Bus from Drive Control Bus
lr 46 1 Memory Bus from Translate PROM
) 47 1 Memory Bus from 9403AS
[‘ 48 1 Memory Bus from Am29116

j 49 1 Memory Bus from Am9520 - LSB
» 50 1 Memory Bus from Am9520 - MSB

\ 51 1 {Disk) Bus Direction out from
; Controller

. 52 1 Memory Bus to 9403AS

4 53 1 Memory Bus to Am29116

- 54 1 Memory Bus to Am9520 - LSB

: 55 1 Memory Bus to Am9520 - MSB



Bit Position # Function
56 1 Memory Bus to Am9520 - Control
Information
57 1 Clock Enable Am9520 to Lower-
Byte Bus Int.
58 1 Clock Enable Memory Bus to
Am9520 Transfer
59 1 Clock Pulse (Actual Waveform)
for Am9520
60 1 Command Request
61 1 Input Serial Data to 9403AS
62-63 2 Jump Indirect Am29116 Register
62-63 2 No Indirect Jump
64 1 Memory Access
65 1 Memory Address
66 1 Memory Write
67 1 Output Serial Data from 9403AS
68 1 Parameter Enable
69 1 Set 9520 P Bits from 9520 PM Bits
70 1 Parallel Fetch from 9403AS
71 1 Parallel Load into 9403AS
72 1 Parameter Request
73 1 Read Gate -
74 1 Reset FIFO
75 1 Select/Attention Strobe
76 1 Write Gate
77-79 3 Translate Prefix

=-10-



Example Source Code Lines

SOR W, MOVE, SORY, R4 & NODLE & NOIEN
\ & OEY & NOSRE & MADR & NOJMPI & CONT

MOVE R4 TO MAR

-

SOR W, MOVE, S0ZR, R0 & NODLE & IEN
\ & NOOEY & NOSRE & NOJMPI & RTN
Load 0 into RO and return

-11-



DISKCTLR.SRC

This file, a very large one, was prepared for the AMD application
note, "A High Performance Disk Controller". The code is written
using overlaid DEF statements with positional substitutions
minimized (primarily appears in the Am29116 instructions). The

code is commented.

-12-
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Am29CPU,DEF

The original AmSYS29 software included a library file,
AM2900.L1IB, which provided the user with a source of predefined
mnemonics for various parts. The AM29CPU.DEF file is the latest
descendant of that original file.

The AM29CPU.DEF file provides mnemonics for a number of parts
considered to be likely to appear in a CPU design, as opposed to
a controller design. This includes the Am2901, Am2903 and

Am29203 RALUs, Flags are used to differentiate duplicate
mnemonics. (The Am29203 is given priority.)

The user must edit a version of this file to complete a .DEF file

for a particular application. Most of the equate groups are
indexed ([i]) for cross reference from DEF and SUB statements.

Am2901

The oldest RALU, the function and destination fields are flagged
by ",01". Example SUB statements are included following the
equates., The mnemonics are from the data sheet.

Am2914

Only_the instruction set is included.

Am2939

Only the instruction set is included.

Am2932

Only the instruction set is included. The instruction set is
flagged by ".32" to differentiate it from that of the Am2930.

Am2940

Only the instruction set is included.

-13-



Am2902 - Am29203

The instruction set is flagged by ".03" in cases where it
duplicates that of the Am29203., Certain equate groups (source
select and destination for example) are the same for the two
parts, The differences are in the function set and the special
functions. While many of the equates in these actually were the
same, there were enough differences to flag that separate
definitions were felt to be clearer.

Expanded Memory

The Am2903 and Am29203 have expandable registers. The Am29705/
29707 2-port memories allow groups of 16 registers to be added.
This changes the microword source fields, Example mnemonics are
provided for a particular diagram.

Register [R]
All RALUs use 4-bit addresses for the on-board registers.

Carry

A few not-inclusive definitions are provided. This is not
programming for the Am2904.

Am2910 - Am29811

The instruction set for the Am2910 is provided. The Am29811
differs only in the last mnemonic, substituting JP for TWB. An
example SUB statement is provided.

am2925

Cycle length codes and an indication of control lines are
provided. The control line definitions are incomplete.

Am2904

As in the CONTROLR.DEF file -- incomplete as far as total Am2904
capabilities, 1Intended to provide ideas. The customer must
create his or her own definitions for equates and DEF statements.
There are no standard mnemonics,

-14-



DEF Statements

Comma positional within the part and overlay are used to create
the microword. The DEF statements are intended to demonstrate
typical ALU and sequencer definitions. The balance of the micro-
word is undefined.

Note the use of commented default line plus the index reference
[i]. The reference identifies equate mnemonics which may be
substituted in a given variable field in place of the default
value,

DEF statements for the Am2904 are given as well as statements
specific to a particular .SRC file. This was done for
demonstration -- one DEF file may be used with more than one SRC
file. The .DEF file is then the main or master mnemonic
reference for a set of source programs,

-15=



Am29203,SRC

This file, developed from one that was originally prepared for
the Am2903 (AM2903.SRC) was prepared to demonstrate how to
program the Am29203.

The microword is in a conceptual, standard format:

INSTR MUX ADDR|{ A L U  IN ADDR ADDR en|
4 3 12 3 4 4 2 4 4 1 1

2910 | 2 9 2 0 3 B
2910 COND BR |SOURCE FUNC DEST CARRY Ra Rd Ien 0e§L shift sg °
4

47 bits + 17 don't cares = 64 bit word

Sample Code Lines
AM2910 RPCT, ;LB & AM29203 ,SPECL, ﬁULT, NOCARRY, Rl, RO

AM2910 & AM29202 RAMAB, ,RAM,,,Rl15,,0ENDIS
AM2910 & AM29203 ,ADD,RAMQUPA,NOCARRY,RZ,R2 & SHIFT SUR2Q2"

Since the code was prepared for study, it is more detailed than
might otherwise be necessary; i.e., defaults are resubstituted
occasiocnally, etc, Improvements in readability could be obtained
by the use of specialized DEF statements and increased use of

overlays.

-18-




CONTROLR .DEF & .SRC
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4 PAGE
* % % * AM29116.DEF FILE - D. E. WHITE - JANUARY 12, 1982 *

e WP ME Wy My wE e W My s WE W WP WE WE ME W WE WE WE W wWa

This file was created as a master file from which the user can create

a .DEF file for a particular application. Documentation on the Am29116
instruction set can be found in the data sheet and in "The Am29116",

a CUSTOMER EDUCATION CENTER publication, revised to include this file
and its companion, CONTROLR.SRC, a test file.

The file DISKCTLR.DEF was created by editing this file; DISKCTLR.SRC
provides an example of disk controller microroutines.

This file was created for use in AMD CUSTOMER EDUCATION CENTER seminars.
Advanced Micro Devices reserves the right to make changes in its product
without notice in order to improve design or performance characteristics.
The company assumes no responsibility for the use of any circuits or

programs described herein.

Am25116 Mnemonics Copyright (:) 1982 Advanced Micro Devices, Inc.
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
* ¥ * ¥ AM29116,.DEF FILE - D. E. WHITE - JANUARY 12, 1982 *

* * * * k & k k * % & % *x k¥ & * *x * & k * k x * *k * * % * &k

ORD 64 ; ASSUMED LAYOUT - CHANGE AS NEEDED

CREATED APRIL 21, 1981
UPDATED JAN 12, 1982 DEW

INDEX:
BYTE-WORD MODE SELECT [M]
-NUMBER [N]
RAM REGISTERS [R]
Parts included are: Am2910 (SUB STATEMENT)
Am29116 - ALL VALID COMBINATIONS
Am2914
Am2940
Am2942

Am2950

SING#E OPERAND [1]1, [2]1, [31, [

4]
TWO OPERAND [51, (61, [71, [8]
SHIFT {91, (101, [11]
ROTATE (121, (131, [14]

BIT-ORIENTED [15), f1e}l, [17]
ROTATE & MERGE [18)
ROTATE & COMPR [19]

PRIORITIZE [201, [21], [22], [23}, (241,
CYCLIC REDUNDANCY CHECKS

NOOP

STATUS [261, [27]

TEST STATUS [CT]

M T ma M NE M WE NG e WA NS e WME WE WS W ME ME WS WE WY wg e N e M S N e e M N Ve e z'n e ws W

This file contains the EQUs and DEFs for a “typical™ Am29116 controller

Am2904 - PARTIAL ONLY! (2**22 POSSIBLE VARIATIONS)
Am2925 - CYCLE SELECT, OTHER CONTROLS DRAFTED ONLY

INDEX TO Am29116 INSTRUCTIONS - [i] REFERS TO ALLOWED MNEMONICS GROUP

PAGE
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4

*¥ * * * AM29116.DEF FILE - D.

Z D0 we e we ome we W w

AL T T TR P Y
o
(1]

z 2
B

N3:
N4:
N5:
N6:
N7:
N8:
N9:
NA:
NB:
NC:
ND:
NE:
NF:

N SELECT [N]

EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

khkkhbkkhhhkkhkhkkhhhkkkhkhhkdththkitkk

BYTE - WORD MODE SELECT [M]}
LR T F R A3 2 YT YT YT I

1B#0
1B#1

H{O
Hil
Hi2
H#3
H$4
H#S
Hi6
H$7
HE8
H#9
H#A
H#B
HC
H#D
H§E
H}F

PAGE 4

E. WHITE - JANUARY 12, 1982 *

(2222 X XS 2R AR SRR RS R R R R 2R 22 2 R 2 A X R 2 2 L 2 X

GENERAL MNEMONICS
Khkhkdkhhhkhhkkhhkdhhhdhhhdhhhhhhhkhhrhhddhdhhrtrhrhh

; BYTE MODE
; WORD MODE

0

W WE Wy Sy W W WA WE M WP WP NE M Wy Wy W

hhkkhkhkhkhkhkhkkhkhhhkhkhhhhhhhhhhhhhhhkhkhkhkhkktrdthhhhkhhkhhihk

constant for Am29116
khkkkhkkhkkhkhkhhkhhkhkhkhkhkhkkkhkhkhkhkhkhkhdhhkhkhkkhkkhhthkhhkkhkhkhkhkikii
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4

* % * * AM29116.DEF FILE - D.

:Uw-. s mr w2 g
[y

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

‘EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

E. WHITE - JANUARY 12,

5D#0
5D#1
5D#2
5D#3
5D#4
5D#5
5D#6
5D#7
5D#8
5D#9
5D#10
5D#11
5D#12
5D#13
5D¢#14
5D#15
5D#16
5D#17
5D§18
SD#19
5D#20
5D#21
S5D#22
5D#23
5D#24
5D#25
5D#26
5D§27

5D#28 -

5D#29
S5D#30
5D#31

e We WP My WH WMp WE Wh

A WE uE MA WD WME % WM WME e W NS WM W WME N NS WE WE % N W g W

00000

1982 *

khkktdkhkkdhhkhhhhkhkhkhkrthhhhhhhdhkhkhkhkhhhhdthhhkkhhhkhhkidht

32 RAM REGISTERS [R]
S L Y s T i3

PAGE

5
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4 ' PAGE
* * % % AM29116.DEF FILE - D, E. WHITE - JANUARY 12, 1982 *

Cpme mp =mp we %
[
*n

O
[
45

JMAP:
CJP:

PUSH:
JSRP:
Cav:

JRP:

RFCT:
RPCT:
CRTN:
CJPP:
LDCT:
LOOP:
CONT:

*

-
=,
o

LU TR TR TR TR PR R Il

DEF

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

H#0
HE1
H#2
HE3
H#4
H$5
H$6
H$7
H#8
H$9
H#a
HiB
H$C
H#D
H{E
H{F

W e Wy We wE WE NF WMy W M Wy W N W we W

kkthkkhkkkkhkkkhkhkkhkhkhkhkhkhthkkx

Am2910 INSTRUCTION SET

Microprogram Controller
khkkhkhkkkhhkkhkhhkkhkkkkkkkkkdk

JUMP ZERO - RESET

COND JUMP SUBROUTINE - PIPELINE

JUMP MAP (DECODE)

COND JUMP PIPELINE

PUSH, COND LOAD CNTR & CONTINUE

COND JUMP SUBROUTINE - REGISTER OR PIPELINE

COND JUMP VECTOR MAP

COND JUMP REGISTER OR PIPELINE

REPEAT LOOP, ADDR ON STACK, COUNT DOWN COUNTER
REPEAT LOOP, ADDR IN PIPELINE, COUNT DOWN COUNTER
COND RETURN FROM SUBROUTINE

COND JUMP PIPELINE AND POP STACK

LOAD COUNTER AND CONTINUE

REPEAT LOOP UNTIL TEST TRUE; ADDR ON STACK
CONTINUE

DEAD-MAN TIMER, REPEAT LOOP, ADDR ON STACK, FAIL
ADDR IN PIPELINE, COUNT-DOWN COUNTER (3-WAY)

I I I I I L R I e SIS IITI I,
M2910: SUB

4VHEE, 3VX,12VSX ; AM2910-COND MUX-BRANCH/COUNTER. FIELDS

STATEMENTS.

khkhkhkdkkhddkhkhhdhhkhhhkhhhhhhkhthhdhhkhhhkdhhhhkhhhhkrhhhkhhdhkhkhkhhhhkhkhhhhhhhkhkhkkhkik

THE AM2910 FIELDS ARE GROUPED AS A SUB STATEMENT WHICH APPEARS IN ALL Am29116
THE ACTUAL FIELDS REQUIRED CAN BE ALTERED AS NEEDED
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4

PAGE 7
* * * * AM29116.DEF FILE - D. E. WHITE - JANUARY 12, 1982 *

* & % * k k x k X & % * k * * * %

Am29116 CONTROL LINES

16-Bit Bipolar Microprocessor
* & % % %k % % *k % * * * * k *x * %

s W W ws mg

r

OEYEN: EQU B§0 ; Y BUS ENABLE

OEYDIS: EQU B1

DLE.EN: EQU BE1 ; DATA LATCH ENABLE
DLE.DIS: EQU B0

H

OETEN: EQU B#1 ; T BUS ENABLE

OETDIS: EQU B#0

SRE.EN: EQU B30 . STATUS REGISTER ENABLE
SRE.DIS: EQU B§1 -

IEN: EQU B40 ; INSTRUCTION ENABLE
IDIS: EQU BE1
;*********************************
;

2222Z: SUB 1VB#0, 1VB#1, 1VB4#0, 1VB#0, 1VB#0, 24X

OEYEN DLE.EN OETDIS SRE.EN IEN MISC

% *k * % ¥ ¥ %k %k * k *x * % k * * k k &k * * k % k k k % & * % % *

THE "SLEEPER"™ CONTAINS THE Am29116 CONTROL LINES AND 24 DON'T CARE POSITIONS
WHICH THE USER CAN DEFINE TO BE WHATEVER NEEDED TO COMPLETE THE MICROWORD
THE "SLEEPER" APPEARS IN ALL Am29116 INSTRUCTION DEF STATEMENTS

W Wi WME My My My wg NP Wy
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4

* * ¥ * AM29116.DEF FILE - D. E.

@ Wy W Wy Ws W

MOVE:
COMP;
INC:
NEG:

-e W

r
SORA:
SORY:
SORS:
SOAR:
SODR:
SOIR:
SOZR:
SOZER:
S0OSER:
SORR:

OPCODES [1]

EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

hhkhkkkhkkkkhkkhhkkhkhhhthkhkhkhkhkdkkhkkk

SINGLE OPERAND INSTRUCTIONS
khkkkkhkhhhkkhhhhhhkhkkxAhrhxkk

H§C
HED
HEE
HiF

SOURCE-DESTINATION SELECT [2]

H#O0
HE2
Hi3
H#4
H$6
H#7
H$8
H$9
HEA
H$B

WHITE -

JANUARY 12, 1982 *

; 1100 MOVE

; 1101 COMP

; 1110 INC INCREMENT
; 1111 NEG INCREMENT COMP
: RAM ACC

: RAM Y BuUs

: RAM STATUS

; ACC RAM

; D RAM

;s 1 -RAM

; O RAM

; D{(OE) RAM

; D(SE) RAM

; RAM RAM

r
; KKK AR KA RA AR RN R R AR AR IR IR AR I R AR AR RAR RN AR IR R AR A R AR A ARk Ahhk
SOR: DEF AM2910,1V,

LI T T

B#10,4v, 4v,

5Vs, ZZZZZ;SINGLE OPERAND RAM

MODE , QUAD, OPCODE , SOURCE-DEST, REGISTER

[M]

1]

[2]

[R]

khhkkhhkhkhkhhkhhhkhkdhkhkhkhkhkhhkhkhkkhhkhhkhhhkkhkihkhhhhthhhhhhhkhkhhkhkhkhkhkhhhkhkk

PAGE
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; SOURCE (R/S) [3]

SOA: EQU
SOD: EQU
SOI: EQU
S0Z 3 EQU
SOZE: EQU

SOSE: EQU

DESTINATION [4]

e Ty W

NRY: EQU
NRA: EQU
NRS: EQU
NRAS: EQU

Hi#4
H#6
HE7
HE8
H#9
HiA

D#0
D#1
D#4
D#5

we Wi WwE WMF Wy W

e WE W W

ACC
D

I

0
D(OE)
D(SE)

Y BUS

ACC

STATUS
ACC,STATUS

s hkkkhkhkhkhkhkhkhkhkhhkhkhhkhkhkhkhkhkhkhihhhkhhkhkhhthkhkhkhhkhhkdhhkhhkhhhkhkhkhhkhhkhkhbhhkhikkk
4v,

r
SONR: DEF AM2910,1V,

[M]

e w3 Wi W

B#11,4vV,

1]

(3]

5V%, ZZZZZ ; SINGLE OPERAND NON-~RAM

MODE, QUAD, OPCODE, SOURCE, DESTINATION

f4]

khkkhhkhkthkhkhkhkhkhhkkikhhkhkhhhhkhkhhkhhkhhhkhhkhkhhkhkkhkhthhhkhkhkkkhhkhkkhkhkhihkhkkhkkk



AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4

*

LI T T TR L B T

* % * AM29116.DEF FILE - D. E. WHITE - JANUARY 12, 1982 *

*hkkkhkhkhkhhkhkhhhrtkhrhkhhhhkhkhhhhhhhhidk

TWO OPERAND INSTRUCTIONS
EREXKRRKNRARRNR AN Ak hhhhkhrhhhhhhhhhhh

OPCODES [5]
SUBR: EQU H#0 7 S minus R
SUBRC: EQU H}1l ; S minus R with carry
SUBS: EQU H$2 ; Rminus S
SUBSC: EQU HE3 ; Rminus S with carry
ADD: EQU H$4 ; R plus S
ADDC: EQU HES ; R plus S with carry
AND: EQU Hi6 ; R. S
NAND: EQU H$7 ; R.S
EXOR: EQU Hi8 : R s
NOR: EQU H$9 ;s R+ S
OR: EQU H$A ;s R+ S
EXNOR: EQU H#B : R s
; SOURCE-DESTINATION (6] ;: R S DEST
TORAA: EQU H$0 ; RAM ACC ACC
TORIA: EQU HE2 : RAM I ACC
TODRA: EQU HE3 ; D RAM ACC
TORAY: EQU H#8 ; RAM ACC Y BUS
TORIY: EQU HiA ; RAM I Y BUS
TODRY: EQU HiB : D RAM Y BUS
TORAR: EQU H}C : RAM ACC RAM
TORIR: EQU HiE : RAM I RAM
TODRR: EQU H#F : D RAM RAM

AERERRRRI LI RE X bk kA dhhhhhkdhdhhhhhkdhhkhbhhhkhkhhhhkkkkdhhdhhhhhhhhhd

TOR1: DEF AM2910,1V, B#00,4V, 4av, 5Vs, ZZZZZ ; TWO OPERAND RAM (1)

LI LI TR TR TR VI TR T TR Y

MODE, QUAD, SOURCE-DEST, OPCODE , REGISTER
(M] 6] [51] [R]

bR A SRS S R 2 22 d i L T T LT TR IE B R R O R I A gl R S A e

THE [i] IN THE COMMENT BELOW THE VARIABLE-FIELD REFERS TO THE ALLOWED
MNEMONIC GROUP. EXAMPLE: MODE REFERS VIA [M] TO THE BYTE-WORD SELECT.
EXAMPLE: THE ALLOWED OPCODE SUBSTITUTIONS IN TOR1 COME FROM GROUP [5]

WHILE THE ALLOWED SOURCE-DESTINATIONS COME FROM GROUP [6].

o - - _l ...: - - 0 - -~ - C - = - m - 5 . o ooy
LS — i —— —— N et e [N - ol

PAGE
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
* % % * AM29116.DEF FILE - D. E. WHITE - JANUARY 12, 1982 #

LU THR TR TR T I 1

SOURCE-DESTINATION [7] R S DEST
TODAR: EQU H#1l ; D ACC RAM
TOAIR: EQU H$2 ; ACC I RAM
TODIR: EQU H#5 ;i D I RAM

; khkkhdkhhkhhhhkhhhhhhhdhhkhkhhthdhhhrhhhhhhdhrbhhhkhhdhkhhhkdrs
TOR2: DEF AM2910,1V, B#10,4V, 4v, 5V%, ZZZZZ ; TWO OPERAND RAM (2)

MODE , QUAD, SOURCE-DEST, OPCODE , REGISTER
[M] (7] (5] (R]

AAkAIAIARAFTRATR AR A A AN R I hhhhkhkrhkrrhhhhhhhkhhhthkhkhkhkhhhhhdkhhkkhkhhikk

* W F Ms Wa ™o W)

SOURCE [8] R S
r
TODA: EQU Hel ; D ACC
TOAI: EQU H$2 ; ACC I
TODI: EQU HE5 ; D 1
: KhkAkkhkkhkkhhkhkkkkthkhrkrthhkkhkhhrkkhhkhkhkhdthhkhhkdhhkhkhkhkhrthrhkthkhkhhkhkhkhhkitkk
TONR: DEF AM2910,1V, B#11,4V, v, 5V%, ZZZZZ ; TWO OPERAND NON-RAM

MODE, QUAD,SOURCE,OPCODE,DESTINATION
(M] (8] (5] [4]

khkkhkhkkkkkkkkkhkdkkhkdhhhhhkhkhkhkkhkrhhkhhhhkhkrthhkthhkhhhkhhhhhkhhkkkk

e mp ms e

10
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AMDOS/29 AMDASM MICRC ASSEMBLER, V1.4 PAGE 11
* * ¥ * AM290116.DEF FILE - D. E. WHITE - JANUARY 12, 1982 *

khkkkkhkkhkhkrthkkhkkhkhkhkhhkhkhkhkhkhkkhhktrhhhkthhhhhhhkhhkhtihkk

SHIFT INSTRUCTIONS
hkkkkRARAkREhThh kb hihhhdhhhrhhkhrdhhhrrratd ik

DIRECTION AND INPUT {9]

4 W Wy W we W

SHUPZ : EQU H#0 : UP O

SHUP1: EQU H#1l ;s UP 1

SHUPL: EQU a2 ;: UP QLINK
SHDNZ : EQU H{A ; DOWN 0
SHDN1: EQU H#5 ; DOWN 1
SHDNL: EQU Hi6 ; DOWN OQLINK
SHDNC: EQU H$7 ; DOWN QC
SHDNOV: EQU H#8 ; DOWN QN QOVR

SOURCE [10]

LINR TR TR 1]

RAM RAM
D RAM

SHRR: EQU HE§6
SHDR: EQU H37

LT 1T

P32 T T T T T 2T T 2
HFTR: DEF AM2910,1V, B#10,4V, 4v, 5Vy, ZZ222Z ; SHIFT RAM

LY =0 =,

MODE, QUAD, SOURCE , DIRECT~INPT,REGISTER
(M3 [10] (9] {R]

khkhkkkkkhkhkhhkhkhkhkkhkkkhkhkhhhkhkkhkhkkhkhkhkkkrhhhhkrkkkhkkhkkkkkkk

SOURCE [11]

TN U™ = we we w0 we % wy

HA: EQU Hi6 ; ACC
HD: EQU H{7 : D

R L Ty T P TS
HFTNR: DEF AM2910,1V, B#1l,4vV, 4av, 5Ve, ZZZZZ ; SHIFT NON-RAM

U} e e =

MODE, QUAD, SOURCE, DIRECT-INP,DESTINATION

[M] [11] [91] [4] (NRY; NRA ONLY)
e L R R S YT T I L L T s

H ar W ws wmi Wy




-sz-

i

* * *x * AM29116.DEF FILE - D.

ROTATE INSTRUCTIONS

" ™S WM ma Me we

SOURCE-DESTINATION [12]

r

RTRA: EQU
RTRY: EQU
RTRR: EQU

AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4

e D ——= A ——— gy

) - L. -

E. WHITE - JANUARY 12, 1982 *

khAkAhhhhhhhhhhhhhhhhhhhhhdhhhhhkhhhhhhhhhdhdbhhhhhhkkx

khkdhkkkkhkkrthikthhhhhkhkhkhkhbhkhkhhhhkhhkhhhkhkhhhkhkkhkhhkhdhx

H#C ; RAM ACC
H#E ; RAM Y BUS
HEF ; RAM RAM

Ry T T L
OTR1: DEF AM2910,1V, B#00,4V,4V, 5vs, ZZZZZ

MODE , QUAD,N, SOURCE-DEST, REGISTER
(M] [N] [12] (R]

khkkhkkkhkkhkhkkhhhkdhkkhhhhhkhhkkkhrkhhhhkhkhkhhhhkkhhhhhhkhkhkkkk

SOURCE-DESTINATION [13]

LYRE YREEE PRE L TEE YIE v I U T T

ROTATE RAM (1)

RTAR: EQU H#0 ; ACC RAM

RTDR: EQU H#l i D RAM

;

; L L L L s 222 T T Ty T T

ROTR2: DEF AM2910,1V, B#01,4V, 4V, 5V%, ZZZZZ ; ROTATE RAM (2)

MODE , QUAD, N, SOURCE-DEST, REGISTER
[M] [(N] [13] [R]

kkkkhkkhhkhhkkhkkhkhkkkhkhkhkdkhhhkhhhkhkhhhhkhkhthohkhhkhhkhhkkhthhtrkhkk

SOURCE DESTINATION [14]

¢ "™y E We Wa Ws e

'

RTDY ; EQU D#24 ; D Y BUS

RTDA : EQU D$25 ; D ACC

RTAY: EQU D#28 ; ACC Y BUS

RTAA: EQU D§29 ; ACC  ACC

; khkhkhkhkhkhkikhhhhhkhktkhkhkkkkhhhhhkhkihkhkhkkkkhhhhhkhkkkkhkkkki®

ROTNR: DEF AM2910,1V, B#11,4V,H#C, 5V%, ZZZZZ ; ROTATE NON-RAM

MODE, QUAD,N,FIXED CODE,DESTINATION

[M] [N] [14]
khkkhhhhkkhhhkkhkhkrhhkkhkhkkkhkkkhhhkkkkkkhkkhkhkhkhhkhkhkhkkk

ma W ™a g

PAGE
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
* * % * AM29116.DEF FILE - D, E. WHITE - JANUARY 12, 1982 *

chkhkkkhhhhkhkhkhkkhhkhkhhhhhkhkkhkkkkhkkhhhkhhhkhkhkhkhkhhkhhkhkkkhhd

BIT ORIENTED INSTRUCTIONS
T e R R R e R R A 22 2

OPCODES [15]

wa we ws ws WS wa

SETNR: EQU H4D ; SET RAM, BIT N
RSTNR: EQU H4E ; RESET RAM, BIT N
TSTNR: EQU H#F ; TEST RAM, BIT N

hkkkkkhkkkhkhkhkhkhkhkhkhkkkhkkkhkkhhtkhhkhhkkkhkhkkhkhkihkhhrhkhkhhkkhhkhkikkkkkk

MODE, QUAD,N, OPCODE , REGISTER
[M] [N] [15] [R]

*******************************************************r

OPCODES [16]

 wE M) WE we wa wme W [T we W W

LD2NR: EQU H#C ; 2°"N -—-— RAM
LDC2NR: EQU H#D ;i 2N --- RAM
AZNR: EQU H{E ; RAM + 2"N - RAM
S2NR: EQU HEF ; RAM - 2°N - RAM

[+ ILTIE TR T

MODE , QUAD, N, OPCODE , REGISTER
[M] [N] [16] [R]

khhkhkhkhhkhdkhhhkhhhkhkhkkkhkhkhthkhdhhhhkrtddhhhkhhhhhkhkhhhkhhthhhhikdhi

- wmp W W

L Y L T L T T e T Y
OR2: DEF AM2910,1V, B#10,4V,4V, SV%, ZZZZZ ; BIT ORIENTED RAM (2)

ORl1: DEF AM2%10,1V, B#l1l,4V,4V, 5V$, ZZZZZ ; BIT ORIENTED RAM (1)

PAGE
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4

* * % * AM?29116.DEF FILE - D.

[ T TR TR T T T

L

TSTNA: EQU
RSTNA: EQU
SETNA: EQU
AZNA: EQU
S2NA: EQU
LD2NA: EQU
LDC2NA: EQU
TSTND: EQU
RETND: EQU
SETND: EQU
AZNDY: EQU
S2NDY: EQU
LD2NY: EQU
LDC2NY: EQU
i

H

’

BONR: DEF AM2910,1V,

LTI TIEL T B T

OPCODES [17]

L Ty YT 2 S 2.
5V%, ZZZZZ ; BIT ORIENTED NON-RAM

D#0
D41
D#2
D#4
D#5
H#6
D7
D#16
D17
D#18
D#20
D§21
D#22
D#23

B#11,4V,B#110,

My ma Ma We WE M W WE W W NE Ne W W

E. WHITE - JANUARY 12, 1982 *

TEST ACC, BIT N
RESET ACC, BIT N
SET ACC, BIT N
ACC + 2°N -- ACC
ACC - 2°N --ACC
2"N -- ACC

2°N -- ACC

TEST D, BIT N
RESET D, BIT N
SET D, BIT N

D + 2°N -~ Y BUS
D - 2°N -- Y BUS
2°N -~ ¥ BUS

2°N -- Y BUS

MODE, QUAD,N,FIXED CODE,OPCODE
[17]

(M]

kkkkhkkhkhhhhkhhkkhkhkhhkhkhkkhkhkhkhhkkhkhhkhhkhhkhkhkhhkhkhkhkkhhkkkkkhkkik

[(N]

———m——,

PAGE
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
* * % % AM29116.DEF FILE - D. E. WHITE - JANUARY 12, 1982 *

khkdkkhhhhkhkhhhhkhkhhhhkkhkhkhkhkhhkhkkkhkhhhkhkhhkhkhkhkhkkkkkkikhki

ROTATE AND MERGE
kkkkhkkhhhhhhhhhkhhhhhhhhhkhrhrhhhkhdhhhxhhhhdhddrdkx

SOURCE-DEST SELECT [U,S,MASK-DEST] [18]

I My ms WE wy W Wy

ROT NON-ROT MASK-DEST

MDAT : EQU H$7 ; D acc I
MDAR: EQU H#8 ; D ACC RAM
MDRI: EQU H$9 ; D RAM I
MDRA: EQU HiA ; D RAM ACC
MARI: EQU HiC ; ACC  RAM I
MRAT: EQU HEE ; RAM  ACC I

KhhkkkkhkkRkhhkhhhhhhhkhhkhhkhkhhhhhhhhhhhkhhhhkkhhhkhhhkhhhhdk
OTM: DEF AM2910,1V, B#01,4V,4V, 5V¥, ZZZZZ ;ROTATE AND MERGE

MODE, QUAD, N, SOURCE-DEST, REGISTER

M] [N] [18] [R]
LT Ty T Ty e L I T IS L

AERKERKXAXA XA L ARERAA AR A AR I AR AR TR AA Ak kAt hddthhth

ROTATE AND COMPARE
dkkdkkkhkkkhkhkhhhhkhhhhrhhhhhhkhhhhkkhhkrdhhhhhhhthx

ROT.SRC(U)-NON ROT.SRC(S)/DEST-MASK(S) [19]

S e e My I ME wE ws e W WE WE we e ws S0 me we we

CDAI: EQU H$2 ; D AcCC I
CDRI: EQU HE3 ; D RAM I
CDRA: EQU HE4 ; D RAM ACC
CRAI: EQU H#5 ; RAM  ACC I
Fhhkhhhhkhkhhkkkhkhhhhhkhhkkhhkrrhhrhkhhhkhhkhhkkrtdtx
OTC: DEF AM2910,1V, B#01,4V,4V, 5V%, ZZZZZ ; ROTATE AND COMPARE

MODE, QUAD,N, SOURCE-DEST-MASK, REGISTER

[M] [N] [19] [R]
LR L L A PR AP AR RSP

LU LR THE V- » L SO T
N

- - - - 4 - = N e —

e [ — [P, e .
o L — — L N |

PAGE
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
* ¥ * * AM?29116.DEF FILE - D. E. WHITE - JANUARY 12, 1982 *

khkkhkkhhhdhdhhkhhhkhkhkhhkbhhrhhhkkhhhhhkhkkhhhkkrdhkhhhihdk

PRIOCRITIZE
3R I e I R R R I T e LY

SOURCE [20]

-,y WME WA WP N we W

PRT1A: EQU H$7 ; ACC
PR1D: EQU H$9 : D

: DESTINATION [21]

PR1A: EQU H#8 ;: ACC
PR1Y: EQU HEA ; Y BUS
PRIR: EQU H#B ; RAM

; e Y Yy T ey T YIS R
PRT1: DEF AM2910,1V, B#l0,4vV, 4v, 5V%, ZZZZZ ; RAM ADDR MASK (S)

MODE, QUAD,DESTINATION, SOURCE, REG-MASK

M] [21] [20] (R]
AR RARR KRR AR RAR AR KRR AR AR AR KRR R AR AR RRRRRRKK

DESTINATION [23]

LelE TRE TR TR TR TR L L

R2A: EQU H#0 ; ACC
PR2Y: EQU H$2 ; Y BUS
;

; MASK (S) [22]

PRA: EQU H$S ; ACC
PRZ: EQU ° HEA ; O
PRI: EQU HiB ;1

O e e T Y F T I I R T I T
RT2: DEF AM2910,1V, B#10,4V, 4V, 5V%, ZZZZZ ; PRIORITIZE RAM

] s W ™

MODE, QUAD, MASK,DEST, REG-SOURCE

[M] [(22] [23] [R]
ARk E IRk kAR AR IRk RA A AR AR AR AR R AR Rk hhkk

e Wy we W

PAGE
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
* ¥ * * AM29116.DEF FILE - D. E. WHITE - JANUARY 12, 1982 *

SOURCE (R) [24]

S W Wy W W %

PR3R: EQU HE3 ; RAM
PR3A: EQU Hi4 ; ACC
PR3D: EQU H§6 ; D

khkkkhkhhhhkkhhkhRhkhhRAARRRRRAARRAARRARERA AR R AR dR
RT3: DEF aM2910,1Vv, B#10,4V, 4V, 5V, ZZZZZ ; PRIORITIZE RAM

M me ws =

MODE, QUAD,MASK, SOURCE , REG-DEST

[M] [22] [24)] {R]
R 2R L I R I I T T T L T T T

SOURCE (R) [25]

e M e ME N¢ Wy Wd Wy

PRTA: EQU H#4
PRTD: EQU H#6

ACC
D

- W

e Ly Y Y Y
RTNR: DEF AM2910,1V, B#l1,4v, 4V, 5V%, ZZZZZ ; PRIORITIZE NON-RAM

MODE, QUAD,MASK, SOURCE ,DESTINATION

[M] [22) [25] [4] (NRY,NRA ONLY)
R 2T T T P P T T T P T T T TP P

e ws wE e M v N we

PAGE
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
* * % % AM29116.DEF FILE - D. E. WHITE - JANUARY 12, 1982 *

kkhkhkkhkhkkhkkkhkkhkhkhkhkhkhkkkhkkkhhhkkhkkkhkhhkhkhkkkkkrkki

CYCLIC REDUNDANCY CHECK
FhkkkkkkhhhhkAAh kA khkkhkrkhhhhhhhkhkhkkhhhhhkkhthhdhhk

AKEKAXREKRRKRIEKAKXEEX Ak hkhhhkhkhkhkhkhhkhkhkhkhhkhihid

RCF: DEF AM2910,B#11001100011,5V%, ZZZZZ ; FORWARD
T T T I PR T P A R T T

kdkkhkkkkhkhkhhkhhkhhhkhhkhhkhhkhhhhkhkhkkrthhkhkkhkhkhkhhkhk ki

RCR: DEF AM2910,B#11001101001,5V%, ZZZZZ ; REVERSE
R L T I T R I L L R T

(Y™ e wa wms (C}Ne Mo WP Ne NE WA W ME e We W

khkkkkkhhhhkhkhhkhkhkkkhkhkthkhhhhkrhkhkhkhkhkhkhkkhhkkhkkkkkk

NOQP

khkkkkhkkhkkkhkkhkhkhkhkhkhkhkhkhkkkhkhkkkkkhkhkhhkhkhkkkhkkkhkk

OOP: DEF AM2910,H#7140, ZZZZZ ; NO OPERATION
P S A S S I

LTOE T - AL TIC TR T DL TR TR TR TR VR 5
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
E. WHITE - JANUARY 12, 1982 *

* * % ¥ AM29116.DEF FILE - D.

STATUS

OPCODE [26]

¢ W Wmp Wy Wy N

1

SONZC: EQU
SL: EQU
SF1l: EQU
SF2: EQU
SF3: EQU

OPCODE [27]

e WMo Wme %W wE we wa we ws () we W owe

RONCZ: EQU
RL: EQU
RF1: EQU
RF2: EQU
RF3: EQU

r

5D#3
5D#5
5D#6
5D#9
5D#10

OPCODE
[26]

khkkhkkhkhkhkkhkhkhkhkhkkdthhhhkhhhkkhkhkhkhkhhkhkkhkhkhkkhkthkkhkhhkkhkhd

D#3
D#5
D46
D#9
D#10

ZZ2722

my Wy WME Wy Wy

r

ws WMI WHF WH W

kkkkkkhkkkkkkkhkkhkkhkhkhkhkkhkkhhkhkhkhhhhkkkkkdddtdhhkkkkk

hkhkhkARAAhAA AR RA kXA hhkhkhkdhhhhkhkhhhhhhkhkkhkhkhrtihhhid

SET OVR,N,C,2Z
SET LINK

SET FLAG 1
SET FLAG 2
SET FLAG 3

T T L L T2 2L
ETST: DEF AM2910,B#011,H#BA,5V%,

SET STATUS

RESET OVR,N,C,2Z
RESET LINK
RESET FLAG 1
RESET FLAG 2
RESET FLAG 3

;***************************%*************************

RSTST: DEF AM2910,B#011,H#AA,5V%,

I T T T

OPCCDE

[27]

kFkhkkkhkhkkhhkhhkkkkhkkhhkkxhhkhhkhhkkdhkhkrhhkhkhhhhhkkhkihkkihhhd

222722

r

RESET STATUS

PAGE
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4 )
* * % * AM29116.DEF FILE - D. E. WHITE - JANUARY 12, 1982 *

T L Y T L e T Y T S TS LA i
VSTR: DEF AM2910,1V, B#10,H#7A, 5V%, 2227272 ; SAVE STATUS-RAM

I

MODE, QUAD,FIXED,RAM ADDRESS/DEST

[M] [R]
Tkdedkkdhkkkddk kR Rk ke kkkh Rk ddkhddhkkkkhkhkhhdddhhhkk

R Ty Py I Y ey
VSTNR: DEF AM2910,1V, B#l1l,H#7A, 5Vg, ZZZZZ ; SAVE STATUS NON-RAM

T ~e ~o me ~o ms ne we [0 we =y

MODE, QUAD,FIXED,DESTINATION

[M] [4] (NRY,NRA ONLY)
****************************************************

kxkkkhkhkhkkhkhkhkhhkhkhkhkhkikhkhkhhkkhhhkhkkkthkhhkhkhkhkkkhkkkkik

TEST STATUS
Thkkkdkhhkhkkhhkhhkohhhhhhhhhhhhhhhhhhhhhhhhkkkhkhktsk

OPCODE (CT)

® " WY Mg HE Ny % WE NE wE M N

r

TNOZ : EQU D#0 ; TEST (N OVR) + Z
TNO: EQU D#2 ; TEST N OVR
TZ: EQU D#4 ; TEST Z
TOVR: EQU D#6 : TEST OVR
TLOW: EQU D§8 ; TEST LOW
TC: EQU D#10 : TEST C

TZC: EQU D#12 ; TEST Z + C
TN: EQU D#14 ; TEST N

TL: EQU D#l6 : TEST LINK
TF1: EQU D#18 ; TEST FLAG 1
TF2: EQU D$#20 ; TEST FLAG 2
TF3: EQU D22 ; TEST FLAG 3

KAk kkhhhhhhhhkARhhhhhhhhdhhk R ARk rhh ket hh kAR hdhhhhhhhs
EST: DEF AM2910,B#011,H#9A,5V%, ZZZZZ ; TEST STATUS

FI1XED, OPCODE

[CT]
khkhkkhkkhkhkhkkkhkhkhkhkhkkhkhkhkkhkkhkkkhhkhkkhkkkkkkhhkkihhkkhkkkikhkitk®k

e me %l we v ws e
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
* x % * AM29116.DEF FILE - D. E. WHITE - JANUARY 12, 1982 *

& ™y WME ue N wg W

r
MCLR:
CLRIN:
CLRMB:
CLRMR:
CLRVC:
RDVC:
RDSTA:
RDM:
SETM:
LDSTA:
BCLRM:
BSETM:
CLRM:
DISIN:
LDM:
ENIN:

r

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

k * % k k¥ *¥ ¥ % k * %

H$0
H#l
H#2
H#3
H# 4
H#5
H#6
H7
H$8
H#9
H$A
H{B
H#C
H#D
HEE
HiF

[

Am2914 INSTRUCTION SET
Vectored Priority Interrupt Controller

*

Wy ME wMe ME WE W ME WE W WP Mg W W W Wy W

* & * % * ¥ *x kx * * *k * x %k *k %

* * * %

MASTER CLEAR

CLEAR ALL INTERRUPTS

CLEAR INTERRUPTS FROM M-BUS

CLEAR INTERRUPTS FROM MASK REGISTER
CLEAR INTERRUPT FROM LAST VECTOR READ
READ VECTOCR

READ STATUS REGISTER

READ MASK REGISTER

SET MASK REGISTER

LOAD STATUS REGISTER

BIT CLEAR MASK REGISTER

BIT SET MASK REGISTER

CLEAR MASK REGISTER

DISABLE INTERRUPT REQUEST

LOAD MASK REGISTER

ENABLE INTERRUPT REQUEST

PAGE
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
* * * * AM29116.DEF FILE - D. E. WHITE - JANUARY 12, 1982 *

k k k k * % k & * % *k & * * * ¥ & & *

Am2940 DMA CONTROL UNIT
DMA Address Generator

TO USE - DELETE THE .40 AND DELETE THE Am2942 INSTRUCTION SET
DUE TO DUPLICATE MNEMONICS

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

LINLTHE TR THE THE TR TR TR 1)

INSTRUCTIONS

WRCR.40: EQU 040 ; WRITE CONTROL REGISTER
RDCR. 40: EQU 0#1 ; READ CONTROL REGISTER
RDWC.40: EQU 042 ; READ WORD COUNTER
RDAC.40: EQU 043 ; READ ADDRESS COUNTER
REIN.40: EQU Q#4 ; REINITIALIZE COUNTERS
LDAD. 40: EQU Q#5 ; LOAD ADDRESS

LDWC.40: " EQU Q46 ; LOAD WORD COUNT
ENCT.40: EQU Q7 ; ENABLE COUNTERS

H
;CONTROL MODE BYTE
;NOTE - BITS 3 THROUGH 7 ARE DON'T CARE

WC1I.40: EQU 80#0% ; WORD COUNT EQUALS ONE, INCREMENT ADDR CNTR
WCCI.40: EQU 8Q#1% ; WORD COUNT COMPARE, INCREMENT ADDR CNTR
ADCI.40: EQU . 80%2% ; ADDR COMPARE, INCREMENT ADDR CNTR

WCOI.40: EQU 80#3% ; WORD CNTR CARRY OUT, INCREMENT ADDR CNTR
WC1D.40: EQU 8044% ; WORD COUNT EQUALS ONE, DECREMENT ADDR CNTR
WCCD.40: EQU 80#5% ; WORD COUNT COMPARE, DECREMENT ADDR CNTR
ADCD.40: EQU 80#6% ; ADDR COMPARE, DECREMENT ADDR CNTR

WCOD.40: EQU 8Q#7% ; WORD CNTR CARRY OUT, DECREMENT ADDR CNTR

PAGE
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
* % * * AM29116,.DEF FILE - D. E., WHITE - JANUARY 12, 1982 *

khkhkdkhkdhkhhkikhkhkhhkhkdhkkkrthkhhkhhkdhhkhhkidkhk
Am2942 INSTRUCTION SET P
Programmable Timer/Counter -

DMA Address Generator -
khhkrthkhkkikktihkhkhkEtikhkrtrthhkkkkkkkkk

DMA INSTRUCTIONS - ALSO REQUIRES INSTRUCTION ENABLE = LOW

e mE ME wa W we e N

WRCR: EQU H#O ; WRITE CONTROL REGISTER
RDCR: EQU H¥l ; READ CONTROL REGISTER
RDWC: EQU H$2 ; READ WORD COUNTER
RDAC: EQU H#3 ; READ ADDRESS COUNTER
REIN: EQU H{4 ; REINITIALIZE COUNTERS
LDAD: EQU H#5S ; LOAD ADDRESS

LOWC: EQU Hi6 ; LOAD WORD COUNT

ENCT: EQU H#7 : ENABLE COUNTERS

DMA INSTRUCTION - INSTRUCTION ENABLE = HIGH

ALL OF THE ABOVE BECOME INSTRUCTION DISABLE

o ™p Wy W wmg Wmp Ny

TIMER/COUNTER INSTRUCTIONS - INSTRUCTION ENABLE = LOW

L

WCRT: EQU H#8 ; WRITE CONTROL REGISTER, T/C

REAC: EQU H#9 ; REINITIALIZE ADDRESS COUNTER

RWCT: EQU H#a ; READ WORD COUNTER, T/C

RACT: EQU H#B ; READ ADDRESS COUNTER, T/C

RAWC: EQU H§C ; REINITIALIZE ADDRESS AND WORD COUNTERS
LDAT: EQU H#D ; LOAD ADDRESS, T/C

LWCT: EQU H#E ; LOAD WORD COUNT, T/C

REWC: EQU H#F ;7 REINITIALIZE WORD COUNTER

TIMER/COUNTER INSTRUCTIONS - INSTRUCTION ENABLE = HIGH

ALL OF THE ABOVE T/C INSTRUCTIONS BECOME INSTRUCTION DISABLE, T/C

g We W) we mp

PAGE
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4

¥ * % % AM23116.D3F FILE - D.

BUILD ONLY WHAT YOU NEED!!!
Status and Shift Control Unit

DOWN SHIFTING

$ WE RE WA NI wWE W Me Ny M m

r

SDZIRZQ: EQU H$0
SDOROQ: EQU H#l
SLN.RECOVER: EQU H§2
DDOR: EQU H$3
DDMCR : EQU H{4
DLN.RECOVER: EQU H{S
DDZR: EQU H{6
DDZRQMC: EQU Hi7
SDROTMC: EDY HisB
SDROTC: EQU H#9
SDROT: EQU HiA
SDIC: EQU H{B
DDROTC: EQU H#C
DDROTMC: EQU HED
DDINIOVR: EQU d4E
DDROT: EQU H{F

UP SHIFTING (INCOMPLETE)

URZQZ : EQU H$2

s )~ me ma ow,

E. WHITE - JANUARY 12,

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

W Ty Wy Ty W Mg WE Wy M Wy Wy WMy WE Ny W Wy

LY}

1982 *

**********************************k***************************************

% * * * %

Z->RN; Z->0ON

1->RN; 1->0N

0->RN; RO->Mc; MN->0ON
1->RN; RO->QN

Mc->RN; RO->QN

MN->RN; RO->0ON

0->RN; RO->0ON

0->RN; RO->QN; Q0->Mc
ROT.R; RO->Mc; ROT.Q
ROT.R WITH Mc; ROT.Q
ROT.R; ROT.Q

Ic—->RN; RO->QN

Mc->RN; RO->QN; QO0->Mc
QO0->RN; RO->QN; Q0->Mc

IN EXOR IOVR -> RN; RO->QN
DOUBLE PRECISION ROTATE DOWN

RO<—-0; Q0<-0
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AMDOS/29 AMDASM MICRO ASSEMBLER, v1.4 PAGE 25
* % % * AM29116.DEF FILE - D. E, WHITE - JANUARY 12, 1982 *

SHIFT ENABLES

éE.EN: EQU B#0O ; ENABLE SHIFTING
SE.DIS: EQU B#l : DISABLE SHIFTING

* * % * k k& %k k * k k * * * k x k k k& k *k k * * x k x k k * k & & ¥ * * *

Am2904 STATUS REGISTER INSTRUCTION CODES
* k %k k kX % k k &k k k k *k & k k ¥ *k * k * k k * k k k k k k *k k * * X % *

MACHINE STATUS REGISTER INSTRUCTION CODES
I5-I14-I13-I2-I11-I0 AND EZ-EC-EN-EOVR-CEM ENABLES

MICRO STATUS REGISTER INSTRUCTION CODES
I5-T4-13-I12-I1-I0 AND CEu ENABLE

THE FOLLOWING TAKES THESE ALL TOGETHER - YOU MAY WISH TO DO THIS ANOTHER WAY

ORDER: 543 210 ZCNOVR CEM CEu

N M WE WA WS ME WA wg W WE e Wy W WA M Wy W Wy

O#% Of HE B B#
ONELEVEL: EQU 12040000 ; Y -> MSR; MSR -> USR
SET.MSR: EQU 12040101 ; SET MACRO STATUS ONLY
SET.USR: EQU 12040176 ; SET MICRO STATUS ONLY
SWAP . REG: EQU 12040200 : MSR <--> USR
LOAD.MSR: EQU 120%2001 ; ALU STATUS -> MSR
; THE ABOVE IS ON OF SEVERAL CODES - YOU DON'T NEED THEM ALL!
LOAD.USR: EQU 12042076 ; ALU STATUS -> USR
; DITTO!
LOAD.BOTH: EQU 12042000 ; ALU -> MSR, USR

; AGAIN DITTO!

LDINVRTM: EQU 12043001 ; ALU -> MSR; Ic¢c INVERTED

LDINVRTU: EQU 12043076 ; ALY -> USR; Ic INVERTED

LOAD. INVERT: EQU 12043000 ; ALU -> MSR, USR; Ic INVERTED
- R - - - T
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
* ¥ * * AM29116.DEF FILE - D.

e g WE WP Wy W W

TESTMZ:
TESTMOVR:
TESTMC:
TESTMN:
TEST.IOVR:
TEST.IC:

3 e g Wy

TEST ENABLE

’
OECTEN:
OECTDIS:

INSTRUCTION

N W W W

IEN.O4:
IENDIS:

-
L4

EQU
EQU
EQU
EQU
£QU
EQU

EQU
EQU
ENABLE

EQU
EQU

E. WHITE - JANUARY 12, 1982 *

**********************7*******-

Am2904 CONDITION CODE OUTPUT INSTRUCTION CODES
* X k k k & x x * %k %

¥ ¥ * % % * ¥ * * k¥ * k %k * % %k % *

120%#4477
120%4677
120#5277
12045677
120%6677
12Q0%#7277

B#0
Bl

B#0
B#1l

*

caution! I5-I4-I3-I2-I1-I0 ARE ALSD USED FOR TESTING!!!!}
ENABLE TESTING VIA OEct ENABLE
X kK k k k kK &k & kK k k k kK * k k k k &

® * ¥ ¥ * & % % %

NO STATUS OPERATION
NO STATUS OPERATION
NO STATUS OPERATION
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
* ¥ & * AM29116.DEF FILE - D. E. WHITE - JANUARY 12, 1982 *

AM2904: DEF 42X, 12vQ#2001, 1VB#l, 1VB#0, 4VvX, 1VBE1,
; DEFAULTS LOAD.MSR OECTDIS OEYEN X SE.DIS
H

SHIFT.O04: DEF 56X, 4vVX, 1B#0, 3X

; SHIFT SE.EN

TEST.04: DEF 42X, 12vQ#7777, 1vB#0, 9X

; DISABLED OECTEN
STATUS.04: DEF 42X, 12v0#2001, B#l, 1VB#0, 4X, Bfl, 3X
; LOAD.MSR NO CT OEYEN SE.DIS

3X

PAGE
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
* % ¥ * AM29116.DEF FILE - D. E. WHITE - JANUARY 12,

4 WmMe WM WMy my W3 W WE Wy

r

CLA:
CLB:
CLC:
CLD:
CLE:
CLF:
CLG:
CLH:

wp Mg Wme s Wy

EQU
EQU
EQU
EQU
£QU
EQU
EQU
EQU

FIRST.25:

LAST.25:

I
HALT:
NOHALT:

I
SINGLSTP:

RUN:

WAITREQ:

NOWAITRQ:

r
READY:

NOTREADY:

I
INITIALZE:

NO.INIT:

.
r

THE FOLLOWING ARE THE

Q#0
Q#1
Q#5
Q#7
Q%3
Q#2
0#6
Q%4

EQU
EQU

EQU
EQU

EQU
EQU

EQU
EQU

EQU
EQU

EQU
EQU

Am2925 CYCLE LENGTH SELECT
System Clock Generator and Driver

CYCLE LENGTH CODES (PRELIM)

LT TR TR T T TR LT

3
4
5
6
7
8
9
1

OTHER CONTROL LINES FOR THE Am2925
INCOMPLETELY DEFINED AT

B#l
B#0

B#0O
B#00

B#00
B#00

B#0
B#1

B#0
B#l

B#0
B#1l

CLOCK PERIODS

0 CLOCK PERIODS
(max crystal frequency is 31MHz)

PRESENT (IN THIS FILE)

-y e LYEE T - W LTI 1)

-y W

LI 1)

100ns
160ns
200ns
200ns
280ns
320ns
300ns
322ns

AT
AT
AT
AT
AT
AT
AT
AT

1982 *

* & % % & * £ % * % %k k& * & * X * * % k *k £ k Kk * k * k k * * %k * *x *

* k %X % * * ¥ % % * % * % *x k %k % * % * * % *k * & k% *x * *k * k *x k *k %k

30MHzZz
25MHzZ
25MHzZ
30MHz
25MHz
25MHz
30MHz
31MHZ

PAGE
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
* * * * AM29116.DEF FILE - D. E. WHITE - JANUARY 12,

X k k k k Kk Kk k k k X k k & % k k % k Kk &
Am2950/51

Eight-Bit Bidirectional I/0 Ports

[T e %o wa ms we we wa W e
*
*
*

TOTAL PHASE 1 ERRORS = 0

1982 *

PAGE
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
DEMO SRC FILE FOR AM29116.DEF - D. E. WHITE - JAN 12, 1982 E

Bep Wp WMy Mg Wi WE W e

- WE WA M WM e WE Ws ME W M M we M Ma W N

D.E.WHITE oCcT. 17, 1980
EDITED DEC. 30, 1981
EDITED JAN, 12, 1982

This file was created just to debug the master file, CONTROLR.DEF. It
exercises the Am29116 DEF statements to demonstrate their usage.

Advanced Micro Devices reserves the right to make changes in its product
without notice in order to improve design or performance characteristics.
The company assumes no responsibility for the use of any circuits or
programs described herein.

Am29116 Mnemonics Copyright (:) Advanced Micro Devices, Inc,

PAGE
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
DEMO SRC FILE FOR AM29116.DEF - D. E. WHITE - JAN 12, 1982 E

FREE FORMAT CONSTANTS

e My ™ Wme e

000€E FFl: EQU 4H{E ; AM2910 CONTINUE
FF4: EQU 5B#01000 ; AM29116 ENABLES

Additional mnemonics may be defined in the .SRC file as needed so that the
.DEF file does not need to be re-assembled. This should be minimized for
proper documentation

mp WA WS W W e

NOTE: the below is a BLANK line - AMDASM accepts it

NO OPERATION

- g

0008
NQOP
0000

LT3

PAGE

2
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4 PAGE
DEMO SRC FILE FOR AM29116.DEF - D, E. WHITE - JAN 12, 1982 E

SINGLE OPERAND INSTRUCTIONS

ma WE me we W we

0001 SOR ,,, W, MOVE, SORA, R10 ; ACC <- R10

0002 SOR ,,, W, INC, SORA, R31 ; R31 <- R31 + 1

0003 SOR .., W, NEG, SORA, R31 . ACC <- NOT R31 + 1
0004 SOR .., W, COMP, SORA, R31 ; ACC <- NOT R31

0005 SONR ,,, W, MOVE, SOI, NRS ; STATUS <- NEXT WORD
0006 FF H$E, 15X, HE0123, B#01000, 24X : DATA FOR ABOVE

0007 SONR ,,, W, NEG, SOI, NRA ; ACC <~ NOT I + 1
0008 FF H$E, 15X, H#0000, B$#01000, 24X ; DATA FOR ABOVE

The above is an example of the free-format executable statement.
It supplies data for the two-microcycle immediate data instructions.

LTI TR 1
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4

DEMO SRC FILE FOR AM29116.DEF - D.

TWO OPERAND INSTRUCTIONS

- W Mg Wy W

0009 TOR1 ,+¢+ W, TODRR, SUBS, R3l
000A TOR1 +ss W, TORIY, AND, RO
0008 FF FFl, 15X, H$§ABCD, FF4, 24X
000C TOR1 +++ B, TORAA, ADD, R31
;

000D TOR2 ++s W, TODIR, SUBS, RO
000E FF FF1l, 15X, H$0002, FF4, 24X
00OF TOR2 +2+ W, TODAR, EXOR, R30
0010 TONR ,+s W, TOAI, ADDC, NRA
0011 FF FF1l, 15X, H§5555, FF4, 24X
0012 TONR ++s W, TODA, AND, NRA
0013 TONR +¢s B, TODA, SUBS, NRA

e

PAGE
1982 E

R31 <~ R31-<DATA LATCH>

-

Y <- RO AND IMMEDIATE
DATA FOR ABOVE

- Wy

ACC <- R31 + ACC

-

RO <- DATA -~ IMMEDIATE
DATA FOR THE ABOVE

-y W3

R30 <- D EXOR ACC

-

ACC <= ACC + I + CIN
DATA FOR ABOVE

-y Wy

ACC <- D AND ACC
ACC <~ D - ACC

N W
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4

DEMO SRC FILE FOR AM29116.DEF - D, E. WHITE - JAN 12, 1982 E

0014
0015
0016

0017

0018
0019

001A

00C1B
001C

001D
001E
001F

0020
0021

0022
0023

-y e e Wy

Wy ME ms wae Wy Wy

~

-y

S e me mE wr W

-e

-y

e

SINGLE BIT SHIFT INSTRUCTIONS

SHFTR  ,,, W, SHRR, SHUP1, R10
SHFTR  ,,, W, SHRR, SHUPL, R10
SHFTR  ,,, W, SHRR, SHDNZ, R10
SHFTNR ,,, W, SHA, SHDNOV,NRA

ROTATE INSTRUCTIONS
ROTRl  ,,, W, H§8, RTRA, RI10
ROTRl ,,, W, H§F, RTRR, R31
ROTR2 ,,, W, H§3, RTAR, RI10
ROTNR  ,,, W, H§5, RTAA
ROTNR  ,,, W, H$E, RTDA

BIT-ORIENTED INSTRUCTIONS
BOR1 +es W, H#6, SETNR, R10
BOR1 ++s W, H#8, RSTNR, R10
BOR1 .+, W, H§F, TSTNR, R31
BOR?2 ,,s W, HIC, S2NR, R31
BONR vee W, HE3, RSTNA
BONR s W, HEC, LD2NA
BONR vre W, HE3, RSTND

e W W

-

-e - wh

-y we

- e ws W

-y W ms

PAGE

SHIFT R10 <- 1
SHIFT R10 <- QLINK
SHIFT 0 -> R10

SHIFT QN XOR QOVR ->ACC

ACC <- R10
R31 <- R31l
R10 <~ ACC
ACC <- ACC

ACC <- DATA LATCH

SET BIT 6
RESET BIT 8
TEST BIT 15

R31 <- R31 - 2%%]12

RESET BIT 3 IN ACC
ACC <- 2%**]2

RESET BIT 3, DATA LATCH
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
DEMO SRC FILE FOR AM29116.DEF - D. E. WHITE - JAN 12, 1982 E

0024

0025
0026

0027
0028

0029

002A

002B
002C
002D

002E

-y Wi %y

; R6 <- ACC AND R6 OR NOT ACC AND D (ROTATED)

ROTATE AND MERGE INSTRUCTIONS

ROTM rr¢e W, HEG6, MDRA, R6
ROTM rrr W, H}B, MARI, R6
FF FF1, 15X, H#AAAA, FF4, 24X
;
; ROTATE AND COMPARE INSTRUCTIONS
H
ROTC r+¢+ W, H§6, CDAI, RS
FF FFl, 15X, H$1874, FF4, 24X
H
ROTC +rvr W, HEC, CRAI, R6
FF FFl, 15X, H#5656, FF4, 24X
; PRIORITIZE INSTRUCTIONS
H
PRT1 +rr W, PR1A, PRT1A, R6
PRT2 res W, PRA, PR2A, Ré
; .
PRT3 res W, PRA, PR3R, Ré6
;
PRTNR rrer W, PRA, PRTA, NRY

L]

’

D ACC I (R?)

PAGE

6
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4 )
DEMO SRC FILE FOR AM29116.DEF - D. E. WHITE - JAN 12, 1982 E

CRC INSTRUCTIONS (SINGLE CALL)

LY TR Y

002F CRCF rrs RO CRC FORWARD

L1}
-

0030 CRCR rrr RO CRC REVERSE

-

STATUS INSTRUCTIONS

e WA wE W e Wy

0031 SETST ,,, SONZC ; SET ALU STATUS
0032 SETST ,,, SF3 ; SET FLAG 3

0033 RSTST ,,, RF2 ; RESET FLAG 2
0034 RSTST ,,, RONCZ ; RESET ALU STATUS
0035 SVSTR ,,, W, R6 ; R6 <- STATUS
0036 SVSTNR ,,, W, NRA ; ACC <- STATUS

TEST STATUS INSTRUCTIONS

ma WE MR ™ we W

0037 TEST vee TZ ; TEST Z

0038 TEST rse TF1 ; TEST FLAG 1
0039 TEST , s+ TNO ; TEST N EXOR OVR
003A TEST res TC ; TEST C

LT3 s ms wg wy we W



AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4

DEMO SRC FILE FOR AM29116.DEF - D.

0000
0001
0002
0003
0004
0005
0006
0007
0008
0009
000A
000B
000C
000D
000E
000F
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
001A
001B
001C
001D
001E
001F
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
002A
002B
oo2c
002D
002E
002F
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039

1110XXXXXXXXXXXX
1110XXXXXXXXXXXX
1110XXXXXXXXXXXX
111 0XXXXXXXXXXXX
1110XXXXXXXXXXXX
111 0XXXXXXXXXXXX
1110XXXXXXXXXXXX
L11I0XXXXXXXXXXXX
111 0XXXXXXXXXXXX
1110XXXXXXXXXXXX
1110XXXXXXXXXXXX
1110XXXXXXXXXXXX
1110XXXXXXXXXXXX
1110XXXXXXXXXXXX
111 0XXAXXXXXXXXX
1110XXXXXXXXXXXX
1110XXXXXXXXXXXX
1110XXXXXXXXXXXX
111 0XXXXXXXXXKXXX
111 0XXXXXXXXXXXX
1110XXXXXXXXXXXX
111 0XXXXXXXXXXXX
111 0XXXXXXXXXXXX
111 0XXXXXXXXXXXX
111 0XXXXXXXXXXXX
1I11O0XXXXXXXXXXXX
1110XXXXXXXXXXXX
1110XXXXXXXXXXXX
1110XXXXXXXXXXXX
111 0XXXXXXXXXXXX
LI110XXXXXXXXXXXX
1110XXXXXXXXXXXX
1110XXXXXXXXXXXX
1110XXXXXXXXXXXX
111 0XXXXXXXXXXXX
1110XXXXXXXXXXXX
11 10XXXXXXXXXXXX
L1110XXXXXXXXXXXX
111 0XXXXXXXXXXXX
111 0XXXXXXXXXXXX
1110XXXXXXXXXXXX
J110XXXXXXXXXXXX
1110XXXXXXXXXXXX
1110XXXXXXXXXXXX
1110XXXXXXXXXXXX
JI1O0XXXXXXXXXXXX
L110XXXXXXXXXXXX
l1110XXXXXXXXXKXXX
L110XXXXXXXXKXXXX
L1I10XXXXXXXXXXXX
L110XXXXXXXXXXXX
T110XXXXXXXXXXXX
1I1IOXXXXXXXXXKXXX
11 10XXXXXXXXXXXX
L1110XXXXXXXXXXXX
111 0XXXXXXXXXXXX
111 0XXXXXXXXXXXX
1110XXXXXXXXXXKXX

XXX0111000101000
XXX1101100000001
XXX1101110000011
XXX1101111000011
XXX1101101000011
XXX1111100011100
XXX0000000100100
XXX1111111011100
XXX0000000000000
XXX1001111001011
XXX1001010011000
XXX1010101111001
XXX0000000010011
XXX1100101001000
XXX0000000000000
XXX1100001100011
XXX1110010010100
XXX0101010101010
XXX1110001011000
XXX01100010012000
XXX1100110000101
XXX1100110001001
XXX1100110010001
XXX1110110100000
XXX1001000110001
XXX1001111111111
XXX1010011000001
XXX1110101110011
XXX1111110110011
XXX1110110110101
XXX1111000111001
XXX1111111111111
XXX1101100111111
XXX1110011110000
XXX1111100110001
XXX1110011110100
XXX10101101l01000
XXX1011011110000
XXX1010101010101
XXX1010110001000
XXX0001100001110
XXX1011100010100
XXX0101011001010
XXX1101000011100
XXX1101000000000
XXX1101000001100
XXX1111000010000
XXX1100110001100
XXX1100110100100
XXX0111011101000
XXX0111011101001
XXX0111010101001
XXX0111010101000
XXX1100111101000
XXX1110111101000
XXX0111001101000
XXX0111001101010
XXX0111001101000

-54-

E. WHITE - JAN 12,

00001000XXXXXXXX
01001000XXXXXXXX
11101000XXXXXXXX
11101000XXXXXXXX
11101000XXXXXXXX
10001000XXXXXXXX
01101000XXXXXXXX
00101000XXXXXXXX
00001000XXXXXXXX
11101000XXXXXXXX
00001 000XXXXXXXX
10101000XXXXXXXX
11101000XXXXXXXX
00001000XXXXXXXX
01001000XXXXXXXX
11001000XXXXXXXX
00101000XXXXXXXX
10101000XXXXXXXX
00101000XXXXXXXX
00101000XXXXXXXX
D1001000XXXXXXXX
01001000XXXXXXXX
01001000XXXXXXXX
00101000XXXXXXXX
01001000XXXXXXXX
11101000XXXXXXXX
01001000XXXXXXXX
10101000XXXXXXXX
00101000XXXXXXXX
01001000XXXXXXXX
01001000XXXXXXXX
11101000XXXXXXXX
11101000XXXXXXXX
0101000XXXXXXXXX
1001000 XXXXXXXXX
0101000XXXXXXXXX
11001000XXXXXXXX
11001000XXXXXXXX
01001000XXXXXXXX
10101000XXXXXXXX
10001000XXXXXXXX
11001000XXXXXXXX
11001000XXXXXXXX
11001000XXXXXXXX
11001000XXXXXXXX
11001000XXXXXXXX
00001000XXXXXXXX
11001000XXXXXXXX
11001000XXXXXXXX
01101000XXXXXXXX
01001000XXXXXXXX
00101000XXXXXXXX
01101000XXXXXXXX
11001000XXXXXXXX
00101000XXXXXXXX
10002000XXXXXXXX
01001000XXXXXXXX
01001000XXXXXXXX

1982 E

XXXXXXXXXXXKXXXY
XXXXXXXXXXXXXXXX
XXXXXXXXAXXXXXXX
XXXXXXXXXKXXXXXXX
XXXXXXXXXXXXXXXX
XXXXXXXXXXXXKXXX
XXXXXXXXXXXXAXXX
XXXXXXXXXXXXXXAX
XEXXKXXXXXXXXXXX
XXXXAXXXXXXXXXXX
XXXXXXXXXXXXXXXX
XXXXXXXXXXX XX XXX
XXXXXXXXXXXXXXXX
XXXXXXKXXXXXXXAX
XXXAXXXXXXXXXXXX
XXXXXXXXXXXAXKXX
XXXXXXXXXXXXXXXX
XXXAXXXXXXXXXKXXX
XXXLXXXXXXXXX XXX
XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
KXXXXXXXXXXXKXXX
XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
XXXXXXXXXXXXX XXX
XXXXXXXXXXKXXXXX
XXXKXXXXXXXXX XXX
AXXXXXXXXXXXXXXX
XXXXXXXXXXXXXAAX
KXXXXXXXXXXXXXXX
XXXXXXKXXXXXXXXX
XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
KXXXXXXXXXXXX XXX
KEXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
AXXXXXXXXXXXXXXX
XXXXXXXXXKXXXXXX
AAXKXXXXXXXXKXXX
KXAXKXXXXXXXAKXXXX
KXXXXXXXXXXXXAXX
XXXXXXKXXXXXXXXXX
XXXXXXXXXXXXXXXX
XXXAXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
KEXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
XXXXXXXXKXXXXXKAX
XXXXXXXXXXXXX XXX
AXXXKXXXXXXXXX XXX
XXXXXXXKXKXXXXKXX
XXXXXXXXXXXXKKXX
XXKXXXXXXKXXXXKXX
XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX




AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
DEMO SRC FILE FOR AM29116.DEF - D. E. WHITE - JAN 12, 1982 E

0032 1110XXXXXXXXXXXX XXX0111001101001 Ol001000XXXXXXXX XXXXXXXXXXXXXXXX

-55-



AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
DEMO SRC FILE FOR AM29116.DEF - D. E. WHITE - JAN 12,

SYMBOLS

A2NA
A2ZNDY
A2NR
ADCD. 40
ADCI.40
ADD
ADDC
AND

B

BCLRM
BSETM
CDAI
CDRA
CDRI
CJP
CJPP
CJs

CJav

CLA

CLB

CLC

CLD
CLE

CLF

CLG

CLH
CLRIN
CLRM
CLRMB
CLRMR
CLRVC
COMP
CONT
CRAI
CRTN
DDINIOVR
DDMCR
DDOR
DDROT
DDROTC
DDROTMC
DDZR
DDZRQMC
DISIN
DLE.DIS
DLE.EN
DLN.RECO
ENCT
ENCT,. 40
ENIN
EXNOR
EXOR
FF1l

FF4
FIRST. 25
HALT

0004
0014
000E
0006
0002
0004
0005
0006
0000
000A
pooB
0002

0004.

0003
0003
000B
0001
0006
0000
0001
0005
0007
0003
0002
0006
0004
0001
000C
0002
0003
0004
000D
000E
0005
000A
000E
0004
0003
000F
ooocC
000D
0006
0007
000D
0000
0001
0005
0007
0007
000F
oooB
0008
000E
0008
0001
0000

-56-
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4

DEMO SRC FILE FOR AM29116.DEF - D.

IDIS

IEN
IEN.04
IENDIS
INC
INITIALZ
JMAP

JRP

JSRP

JZ

LAST. 25
LD2NA
LD2NR
LD2NY
LDAD
LDAD, 40
LDAT
LDC2NA
LDC2NR
LDC2NY
LDCT
LDINVRTM
LDINVRTU
LDM .
LDSTA
LDwC
LDWC.40
LOAD.BOT
LOAD, INV
LOAD.MSR
LOAD.USR
LOOP
LWCT
MARI
MCLR
MDAT
MDAR
MDRA
MDRI
MOVE
MRAT

NO

N1

N2

N3

N4

NS

N6

N7

N8

N9

NA

NAND

NB

NC

ND

NE

NEG

0001
0000
0000
0001
000E
0000
0002
0007
0005
0000
0000
0006
000C
0016
0005
0005
000D
0007
000D
0017
000C
0601
063E
000E
0009
0006
0006
0400
0600
0401
043E
000D
000E
oooC
0000
0007
0008
000A
0009
ooocC
000E
0000
0001l
0002
0003
0004
0005
0006
0007
0008
0009

000A

0007
000B
ooocC
000D
000E
000F

E. WHITE - JAN 12,

-57-
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NF
NO.INIT
NOHALT
NOR
NOTREADY
NOWAITRQ
NRA
NRAS
NRS
NRY
OECTDIS
OECTEN
OCETDIS
OETEN
OEYDIS
OEYEN
ONELEVEL
OR
PR1A
PR1D
PRIR
PR1Y
PR2A
PR2Y
PR3A
PR3D
PR3R
PRA
PRI
PRT1A
PRTA
PRTD
PRZ
PUSH
RO

R1

R10
R11
R12
R13
R14
R15
R16
R17
R18
R19

R2

R20
R21
R22
R23
R24
R25
R26
R27
R28
R29

R3

000F
0001
0000
0009
0001
0001
0001
0005
0004
0000
0001
0000
0000
0001
0001
0000
0000
000A
0008
0009
000B
000a
0000
0002
0004
0006
0003
0008
000B
0007
0004
0006
000A
0004
0000
0001
000A
ooo0B
000C
000D
000E
000F
0010
0011
0ol2
0013
pooz2
0014
0015
0016
0017
0018
0019
001a
001B
001C
001D
0003




R30

R31

R4

R5

R6

R7

RS

RO

RACT
RAWC
RDAC
RDAC. 40
RDCR
RDCR. 40
RDM
RDSTA
RDVC
RDWC
RDWC.40
REAC
READY
REIN
REIN. 40
REWC
RF1

RF2

RF3
RFCT
RL
RONC?Z
RPCT
RSTNA
RSTND
RSTNR
RTAA
RTAR
RTAY
RTDA
RTDR
RTDY
RTRA
RTRR
RTRY
RUN
RWCT
S2NA
S2NDY
S2NR
SDIC
SDOROQ
SDROT
SDROTC
SDROTMC
SDZRZQ
SE.DIS
SE.EN
SET.MSR
SET. USR

001E
001F
0004
0005
0006
0007
0008
0009
000B
000C
0003
0003
0001
0001
0007
0006
0005
0002
0002
0009
0000
0004
0004
0oOoF
0006
0009
000A
0008
0005
0003
0009
0001

.0011

000E
001D
0000
001cC
0019
0001
0018
goocC
000F
000E
0000
000A
0005
0015
000F
000B
0001
000A
0009
0008
0000
0001
0000
0041
007E

AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
DEMO SRC FILE FOR AM29116.DEF - D.

E. WHITE - JAN 12,
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SETM
SETNA
SETND
SETNR -
SF1
SF2
SF3
SHA
SHD
SHDN1
SHDNC
SHDNL
SHDNOV
SHDNZ
- SHDR
SHRR
SHUP1
SHUPL
SHUPZ
SINGLSTP
SL
SLN.RECO
SOA
SOAR
SOD
SODR
SOI
SOIR
SONZC
SORA
SORR
SORS
SORY
SOSE
SOSER
SOz
SOZE
SOZER
SOZR
SRE.DIS
SRE.EN
SUBR
SUBRC
SUBS
SUBSC
SURZQZ
SWAP.REG
TC
TEST. IC
TEST. I0V
TESTMC
TESTMN
TESTMOVR
TESTMZ
TF1
TF2
TF3
TL

0008

0002

0012

000D
0006

0009

oooa
0006

0007

0005

0007

0006
0008
0004
0007

0006
0001

0002
0000
0000

0005
0002
0004
0004
0006
0006
0007
0007
0003
0000
000B
0003
0002
000A
000A
0008
0009
0009
0008
0001
0000
0000
0001
0002
0003
0002
0080
000A
OEBF
ODBF
OABF
OBBF
O9BF
093F
0012
0014
0016
0010

E. WHITE - JAN 12,

-60-
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TLOW

TN

TNO
TNOZ
TOATI
TOAIR
TODA
TODAR
TODI
TODIR
TODRA
TODRR
TODRY
TORAA
TORAR
TORAY
TORIA
TORIR
TORIY
TOVR
TSTNA
TSTND

- TSTNR
TWB

T2

TZC

W
WAITREQ
WC1D. 40
WC11.40
WCCD, 40
WCCI, 40
WCOD.40
WCOI.40
WCRT
WRCR
WRCR. 40

TOTAL PHASE 2 ERRORS

0008
000E
0002
0000
0002
0002
0001
0001
0005
0005
0003
000F
000B
0000
thlile
0008
0002
000E
000A
0006
0000
0010
000F
000F
0004
000C
0001
0000
0004
0000
0005
0001
0007
0003
0008
0000
0000

0

E.

-61-
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e mE ME NI M Wy me mg mE e W WME NE Wa e WM e WE W WE e WS he NE WA NG WME WE WE WE e MR NE NE WS M we W

This .DEF file (DISKCTLR.DEF) was created by editing CONTROLR.DEF;

by adding DEF and EQU statements, deleting some others, and by

changing the basic microword format. The bulk of the effort required

to create such a file was considerably reduced by beginning from the
"master" file (CONTROLR.DEF) rather than typing a new file from scratch.

This particular .DEF file was created for a specific Am29116-Am9520
disk controller, described in the AMD application note:

"A High-Performance Intelligent Disk Contreoller,™ by Otis Tabler and
Brad Kitson, to be released by AMD in early 1982, The source file
is DISKCTLR.SRC.

The major difference between this DEF file and the CONTROLR.DEF file is
the approach to the microprogramming. This file makes heavy use of

DEF statement overlays while the other uses the comma-positional
notation. The choice is a matter of preference. THE Am29116 MNEMONICS
AND INSTRUCTION LAYOUT ARE IDENTICAL IN THESE FILES.

This file may also be used as a master file which the user can edit to
suit his/her application.

Anyone finding an error in this file is requested to send a marked listing

or portion thereof to: AMD APPLICATIONS or AMD CUSTOMER EDUCATION CENTER
PO BOX 453 MS#70 PO BOX 453 MS§#71
SUNNYVALE, CA 94086 490-A LAKESIDE DRIVE

SUNNYVALE, CA 94086

Advanced Micro Devices reserves the right to make changes in its product
without notice in order to improve design or performance characteristics.

The company assumes no responsibility for the use of any circuits or
programs described herein.

Am29116 Mnemonics Copyright (:) 1982 Advanced Micro Devices, Inc.
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o
pos
o

80

GENERAL MNEMONICS

BYTE - WORD MODE SELECT [M] <

EQU
EQU

N SELECT [N]

I~ A~ A - TR TR YY) -l R TI  A 2'-. -

0: EQU

1: EQU

2: EQU
N3: EQU
N4: EQU
N5: EQU
NG6: EQU
N7: EQU
N8: EQU
NO: EQU
NA: EQU
NB: EQU
NC: EQU
ND: EQU
NE: EQU

NF: EQU

iB#0
1B§1

H#0
Hi#l
H§2
HE3
H#4
H#5
H}6
H#7
H#8
H$9

H#A

H#B
H$C
H#D
H{E
H#F

-y e

e WM Wa We WE WA W WM WA Ny e W e W wp W

khkkhkhkkkhkhhhkhhhkdkhkhhkkthkhhhkhkhkhkkhkhkkthhkhkhhkhkhkkhkkkkk

hkkkkhkthkhkkhhkhkhkkkkhkhthkhhhkhkhhhhkhkhkhkhhhkhkhkhkhhkhkhkhkkrthhkkhkk

referenced by DEF statements

BYTE MODE
WORD MODE

dkhkkhhkhhkhkhkhkhkhkhkhhkhkhkhhkhhkkkhthkhkhkhkhkkhkkhkhrthkdkhkhkkhkkkkkk

2
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j»o B s ICTI DK PR
O

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

- EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU

5D§0
5D#1
5D#2
S5D#3
5D#4
5D#5
5D§6
5D#7
5D#8
5D#9
5D#10
5D#11
S5D#12
SD#13
5D#14
5D#15
5D#16
S5D#17
5D#18
5D#19
5D#20
5D#21
5D#22
5D#23
5D#24
5D#25
5D#26
5D#27
S5D#28
5D#29
SD#30
5D#31

W WE WS e W Wy ME WA N WE WG We e W NP NS W WD WS WM Me ME WA e W W NP Mg W wmy W W

kkkhkkkrthkkhktrhhkhkkkkkkhkhkkkhkrthdtdhkhkhihkhkrthkhhdrdhhrhhkhhkiik
32 RAM REGISTERS [R]

00000

PAGE

3



-19-

AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4

AM29116 / AM9520 DISK CONTROLLER 9/81 TABLER-KITSON

e WE WE W ME WM Wy W

khkrtkhkhhkhkkkkkthkthkhhhkkkhhkkkkik

SINGLE OPERAND INSTRUCTIONS

kkkhkkhkhkhkhkkrkkhhkhkdkdhkhhhhhkhkkkkkk

OPCODES [1]

MOVE: EQU
COMP: EQU
INC: EQU
NEG: EQU

S

SOURCE-DESTINATION SELECT [2}

ORA: EQU
SORY: EQU
SORS: EQU
SOAR: EQU
SODR EQU
SOIR: EQU
SOZR: EQU
SOZER: EQU
SOSER: EQU
SORR: EQU

SOR: DEF 1V,

e Wma We Wy

HiC
H#D
H}E
H#F

H#0
H#2
H$3
H$4
H6
HET
H$S8
H#9
H$A
H#B

LIBE T TR 1]

N %M WM WS W N W WE Wy W

1100 MOVE

1101 COMP

1110 INC INCREMENT
1111 NEG INCREMENT COMP
RAM ACC

RAM Y BUS

RAM  STATUS

ACC RAM

D RAM

I RAM

0 RAM

D(OE) RAM

D(SE) RAM

RAM  RAM

L Y P L E Y Ty Ty
5ViD#, 64X ; SINGLE OPERAND RAM

\

B#10,4VD$,

4ViD%,

\

\

\

MODE, QUAD, OPCODE, SOURCE~-DEST, REGISTER

(M]

(1]

[2]

[R] {---~ refer to proper EQU groups

X T Y I R P T I T R T
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.
r
-

1

SOURCE (R/S) [3]

I

SOA: EQU
S0D: EQU
S0I: EQU
S50Z: EQU
SOZE: EQU
SOSE: EQU

DESTINATION (4]

» Ny N

r

NRY: EQU
NRA: EQU
NRS: EQU
NRAS: EQU

’
s kkkkkkkkhhkkkkhhkh kR kkhhkkhh Rk hhhkh ko hkkhhhkhh Rk kR R A AR dhhhkd
B#11,4VED4,

SONR: DEF 1V,

[M]

LU T TR T

V1.4

H¥4
Hio6
Hi7
H#8
H§9
HEA

D#0
D#1l
D#4
D#5

4V3D%,

1]

31

W WE W WE W wmy

.| WM Wy W

ACC

D(OE)
D(SE)

Y BUS

ACC

STATUS
ACC,STATUS

5ViD#, 64X

MODE , QUAD, OPCODE, SOURCE, DESTINATION

[41]

khkkkkkkkkkhhhkkhkhkhkkhhkkkkkhkkkkkhkhkkkhkkkhhkhkkkhkkhkrhrhkhkhhthkhhkhhhhk

SINGLE OPERAND NON-RAM

PAGE

i
4

S
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OPCODES [5]

T M ME Me ME M W W m

r

SUBR:
SUBRC:
SUBS:
SUBSC:
ADD:
ADDC:
AND:
NAND:
EXOR:
NOR:
OR:
EXNOR:

T T

L
TORAA:
TORIA:
TODRA:
TORAY:
TORIY:
TODRY:
TORAR:
TORIR:

- TODRR:

.
’

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

SOURCE-DESTINATION (6]

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

khkkdhkdhhkhhkhkhhkhhkhkhkhkhhkhkhkkhkkthkhkhhtikkk

TWO OPERAND INSTRUCTIONS
khkkhkhkhkhkkhdhhhkhhhkhhhhkhkrkkhkthhhhk

H#0
Hil
H#2
H#3
H#4
H#5
H#6
H#7
H#8
H#9
H#A
H#B

HEO
Hi2
HE3
H#8
H§A
H#B
HiC
H{E
HAF

+
+

T OD OO W

e ME WM e W W e W WMy my W W

R

e

RAM
RAM
D
RAM
RAM
D
RAM
RAM
D

My Wy WME Ne ME Wy Ws Wy N

minus R
minus
minus S
minus
plus S
plus S with carry

momnnnmmnm

]

ACC
I
RAM
ACC
I
RAM
ACC
I
RAM

R with carry

S with carry

DEST

ACC
ACC
ACC
¥ BUS
Y BUS
Y BUS
RAM
RAM
RAM

H kkkhhhkhkhkhkhkhkkkhAhkhhkkhkkhhhhkhkhkhkhkhkhhkhkhhhkkhkhhkkkhkhkkhkhkkrhkhkkrhhkhkxk

TORl: DEF 1V,

™ My ™ WP

B#00,4ViD#,

MODE, QUAD, SOURCE-DEST, OPCODE , REGISTER

[M]

(6]

4ViD¢,

(5]

5VeD#, 64X

[R]

; TWO CPERAND RAM (1)

khkkhkkhkhkhkhkhkhhhhkdhhhhkhhhhhhkhkhkktrhdkthkhhkhhhhhkhkhdhhkhhhtddthhhhhk

PAGE

6
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; SOURCE-DESTINATION (7] R S DEST

i

TODAR: EQU H}l : D ACC RAM

TOAIR: EQU Hi2 ; ACC I RAM

TODIR: EQU H$5 ; D I RAM

; Ak kR AAR AR AR KA AR RARRANAR AR R ARk hhhkkhhhkhkkhrtkdhdk

TOR2: DEF 1v, B#10,4VsD$, 4V3D4, 5ViD$,64X ; TWO OPERAND RAM (2)
s MODE, QUAD, SOURCE-DEST, OPCODE, REGISTER

; [M] [7] [51 [R]

R e e e I R e e L e T

; SOURCE [8] R S

TODA : EQU : H{l ;3 D ACC

TOAI: EQU H§2 :+ ACC I

TODI: EQU HES ; D I

; Ik hhkhkkkhkAhkhhhhhkhhhhhkhhhhhhrhkhhhhhhhkdhhkhkrhhkhkhrrrdhhkrhhhdd

TONR: DEF 1V, B#11,4VeD$, 4vsD$, 5VED$,064X ; TWO OPERAND NON-RAM
: MODE, QUAD,SOURCE, OPCODE,DESTINATION

; [M] [8] [5] (4]

PR L s L e T I e T

N - - - s RS R

7
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LK YRR THE TR LIS

r

SHUPZ : EQU
SHUP1: EQU
SHUPL: EQU
SHDNZ : EQU
SHDN1: EQU
SHDNL: EQU
SHDNC: EQU

SHDNOV: EQU
i

; SOURCE [10]

SHRR: EQU
SHDR : EQU

-

i

DIRECTION AND INPUT [9]

H#0
H#1
H#2
H#4
H#5
H#6
H#7
H#8

Hi6
07

AhkhkhkAdkhtrhhdhhkhhhhhhhhhhhhhhkrrhhkthhhhhrrhhhithhd

SHIFT INSTRUCTIONS
L L P T YTy Y )

UP 0

UP 1

UP QLINK
DOWN O

DOWN 1

DOWN QLINK
DOWN QC

DOWN ON QOVR

LI THE T TR T T T T3

RAM RAM
b RAM

-y wmy

LR L I T e T T Py Y
SHFTR: DEF 1V, B#10,4V3D#,

[M]

SOURCE [11]

UY Ul™r we mp =0 we w3 me e

HA: EQU
HD: EQU

U) ~r ™2 ws

[M]

EYEE T TR 1Y

{10]

H$6

H$7

[11]

4VED#, 5VveD#,64X ; SHIFT RAM

MODE, QUAD, SOURCE,DIRECT-INPT,REGISTER

[9] [(R]

khkkhkhkhhkhhkkhkhkkkthhhhhhhhhkhkhkhkkhkhhkhhhkhkhkhkkhhkhhhhhhkhkhkikk

ACC

v}

khhkkhkhhhkhhhhhhkhhhdhhhkhrrthhhhkhkdhhhkdrrhhrhhhrddhhhhthtri

HFTNR: DEF 1V, B#11,4VvsD#, 4VyD#, 5v&D#, 64X ; SHIFT NON-RAM

MODE, QUAD, SOURCE, DIRECT-INP,DESTINATION

(2] [4] {NRY; NRA ONLY)

khkkrkhkhhhhkhkhkhrhkkhhhhakkhkhkdhhhhihhhkhkhhhhhkkhhhhkhhhd

8
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o+

khkkhkhhhkhhhhhkkhrhhhhhkhhhhhkhhkrhhhhhhhhkhhkkhhkhkhhhiik

ROTATE INSTRUCTIONS
Ak kk kA ARXRRRIAARKARRRK AR ARk hhkhhhhhhhhhhhhhhhhhdk

SOURCE-DESTINATION [12}

Wy Wy UF Wy We WS Wy

RTRA: EQU HiC ; RAM ACC
RTRY: EQU H}E ; RAM Y BUS
RTRR: , EQU HEF ; RAM RAM

L I E L T T Ty e T T YT I LY
OTR1: DEF 1V, B#00,4ViD#,4VeDE, 5ViD#,64X ; ROTATE RAM (1)

MODE, QUAD, N, SOURCE-DEST, REGISTER
[M] [N] [12] {R]

khkkhkhhkhkhkhhkhkhkkhkhhkhrkkhhhkhthhkrhkh Rtk ATkttt sk

SOURCE-DESTINATION [13]

ws me wma wE wme ws we T] we ws e

RTAR: ’ EQU H$0 ; ACC RAM
RTDR: EQU H#1l : D RAM
2

KA AR AR AR AR AR R AR A AR IR AR R R AR AR AR SRR AR AR AR kAR AN AR
OTR2: DEF 1V, B#01,4VsD#$,4VsD%, 5VeD#, 64X ; ROTATE RAM (2)

MODE , QUAD, N, SOURCE-DEST, REGISTER
[M] [N] [13] (R]

k22 2 2 222 R 22222 R 2R s 23 222X 22l s 22322228 S

LYRE TR TR PR« B TRETRE 1

PAGE




-c L-

SOURCE DESTINATION [14]

wg " W

RTDY: EQU D§24 ; D ¥ BUS
RTDA : , EQU D25 ; D ACC
RTAY: EQU D#28 .+ ACC Y BUS
RTAA: EQU D#29 ; ACC ACC

ARKRRRARERRR KR A RRRRRRR AR R ANRRRR R AR A Ak kR bbbk thhdd
OTNR: DEF 1V, B#l1,4VsD$, HC, 5veD$,64X ; ROTATE NON-RAM

MODE, QUAD,N, FIXED CODE,DESTINATION
{M] [(N] [14)

R R A e Y N Y Y 2L i 2232 S ITIIIIY

e W W e LI we W
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OPCODES [15]

4 W4 WE wma WP Wy

SETNR: EQU
RSTNR: . EQU
TSTNR: EQU

[M]

P ome ome we me g W s [J0 we we we

3 OPCODES [16]
LD2NR: EQU
LDC2NR: EQU
A2NR: EQU
S2NR: EQU

[(M]

e we we wr [TF % W

H#D
H{E
HEF

[N] [15}

HiC
HED
H$E
HEF

[N] [16]

kkhkhkkhkhkhkhkkhkkhhkhkhhkhkhkhkhkhkhkhkhkhhkhkkhhhhkhkhkkkhkkkkhkhkhkkhhk

BIT ORIENTED INSTRUCTIONS
KEKAKKRRRRRRAARRRRRNRNRERR AR KA b kb hhh kR hb Rk k

SET RAM, BIT N
RESET RAM, BIT N
TEST RAM, BIT N

ws W W

khkhkhkdkhkhhkhkhkhkhkhkhkithkhkhhhkhhhkhkkhkkhkthkhkrthhkhkhkhkhhhhkhhkhkhkhkhkhkhkhkkkrdh
OR1: DEF 1V, B#l1,4VsD4#,4VsD$,

5VeD#,64X 3 BIT ORIENTED RAM (1)

MODE, QUAD,N, OPCODE, REGISTER

[R]

kkkhkkhkhkhhhkhkhhkhkhkhkhkhhhhkhkhkkhkhhhhihhhhhhkkkhkkhkkhkkhkhkhhkkhkkhkkk

2°N --- RAM
2°N --- RAM
RAM + 2°N - RAM
RAM - 2°N - RAM

e We Wma e

R Y T Y Y P T e LT Ty ey
OR2: DEF 1v, B#10,4V3iD$,4ViD¢,

5VeD#, 64X ; BIT ORIENTED RAM (2)

MODE, QUAD,N, OPCODE ,REGISTER

[R]

Ahkkhkhhkkhhkhhhhhkhhkhrthhkhhhkhhhhhhkhkhhhhhhhhhkhhhkhhhhhhhhhhdhd

L i

PAGE

10
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OPCODES [17]

» ws wy

!

TSTNA: EQU D$0 ; TEST ACC, BIT N
RSTNA: EQU D#1 ; RESET ACC, BIT N
SETNA: EQU D§2 ; SET ACC, BIT N
A2NA: EQU D44 ; ACC + 2°N -- ACC
S2NA: EQU D#5 ; ACC - 2"N --ACC
LD2NA: EQU H#6 ; 2°N -- ACC
LDC2NA: EQU D#7 ; 2°N -~ ACC
TSTND: EQU D#16 ; TEST D, BIT N
RSTND: EQU D#17 ; RESET D, BIT N
SETND: EQU D#18 ; SET D, BIT N
A2NDY: EQU D§20 ; D+ 2°N —— Y BUS
S2NDY: EQU D§21 ; D - 2°N -- Y BUS
LD2NY: EQU D§22 ; 2°N -- Y BUS
LDC2NY: EQU D§#23 ; 2°N -- ¥ BUS

T e T o Ty L Y T T YT P LY
ONR: DEF 1V, B#11,4viD#,B#1100, 5VeD#,64X ; BIT ORIENTED NON-RAM

MODE, QUAD,N,FIXED CODE,OPCODE
(M] [N] (17]

kkkhkhkkhkhkhkhkhkhkhkhkdkhkhdkhhhhkhhkhkhrhdhhkhhhhkhkhkhkkhdthhkkhkhkhhkkhkkihkk

we we we we LI we W o
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$ W4 mp WM mp W W

¥

MDAI:
MDAR:
MDRI:
MDRA:
MARI:
MRAI:

T e wr =

Wh WE WF N WME NE R N g W W

CDATI:
CDRI:
CDRA:
CRAI:

“t we we ws T we we W

OTM: DEF 1V,

OTC: DEF 1V,

EQU
EQU
EQU
EQU
EQU
EQU

H#7
Hi8
H#9
H#A
H#C
HIE

SOURCE-DEST SELECT [U,S,MASK~-DEST] {[18]

g g e We WE WG

RAM

kkhkhkkhkkkhkkkhkhkhkhkhkhkkhkkhkkhkkkkhkhkhhkhhhhhhhhhhhhkhhhhdhk

ROTATE AND MERGE
hhRR AR KR RRRRRRARI AR A RRR AR AR AL dhhh kb hhhhkhhhkhhh s

NON-ROT MASK-DEST

ACC
ACC
RAM
RAM
RAM
ACC

5vVeD#, 64X

MODE, QUAD, N, SOURCE-DEST, REGISTER

[M]

EQU
EQU
EQU
EQU

MODE, QUAD, N, SOURCE-DEST-MASK, REGISTER
(R]

[M]

f18]

khkkktktkhkkhkhkkhkkhkhkhkhkkhthhkhkdthkhhkhhhkkhkhkhihhkkhkkkkkkkkhkkkkkkhk

H§2
H§3
Hi4d
H$5

=y W WmF Wy

[R]

ROT.SRC(U)-NON ROT.SRC(S)/DEST-MASK(S) [19]

D
D
D
RAM

RhkhkhhkhhhhkhkhhhhhhhhhhhhhhrhhbhrhhRhhhhhhidhd
B#01,4VID4#, 4VeDE,

Fhhkhkhkhhkhhhhhhhhkkhhhhhhkhhkhhkhrhhkhkhkhhkhkhtrhhhkkihk

khkrtkkdkhkkkhkktkhhdkhkhhkkrhrrrhhhrhhkhkhkkhhkhkkhhhkkhhkkhkihkkk

ROTATE AND COMPARE
R R s s Y T Y L Y Y Y

ACC
RAM
RAM
ACC

5ViD#, 64X

s T I T T I T T
B#01,4VeD#, 4ViD4,

;ROTATE AND MERGE

; ROTATE AND COMPARE

=

PAGE
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AM29116 / AM9520 DISK CONTROLLER 9/81 TABLER-KITSON

khkkkkhhhhhkhhhkddkhhkhhkhhkhhkhhkhkhhkhkhkhktrhhhhkhhhddhhrhhs

PRIORITIZE
X IR I I L A I I L R T T T R T T ey

SOURCE [20]

. WS M W W wm

PRT1A: EQU H$7 ; ACC

PR1D: EQU H#O ; D

i

; DESTINATION [21]

PR1A: EQU H#8 ; ACC

PR1Y: EQU HEA ; Y BUS

PRI1R: EQU H#B ; RAM

; hhhkhhhkrhhhhhhhkkhhhkhhhkddhhkhhdkhhhhhrhhdhkhhhk

PRT1: DEF 1V, B#10,4VsD§, 4V3Dh#, 5veD#, 64X

MODE, QUAD, DESTINATION, SOURCE, REG-MASK
M] [(21] [20] [R]

kkkkhkhkhhhkhkhkkhkhkhhkdhhhhkhkkhhkhkhkhkhkkkhrhhhkhkhhkhkkkhrhkk

DESTINATION [23]

Wb WA ME Ws M my ™me W

PR2A: EQU HEO ; ACC
PR2Y: EQU H§2 i ¥ BUS
; MASK (8) [22]

éRA: EQU H#8 ; ACC
PRZ: EQU H#A : O
PRI: EQU H#B i 1

AEAKAKRKEAKREKRIA AR AA A AR AR AR AAA R AR AR AT TR X KA ET XA XA Ak Eh %k

RT2: DEF 1V, B#10,4vsD#, 4ViD$, O5VeD#,64X ; PRIORITIZE RAM

MODE, QUAD,MASK ,DEST, REG-SOURCE
M] {221 [23] [R]

khkkhhkkhkkhkkhkkdthkhihhhkhhkhhkhhkrkhkhhihkdhkidkdthhhkik

wi we e W M we we e

RAM ADDR MASK(S)
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: SOURCE (R) [24]

§R3R: EQU H#3 ; RAM
PR3A: EQU H#4 ; ACC
PR3D: EQU H#6 ; D

I T 2 R R Y T R 2222 2 2 T
RT3: DEF 1V, B#10,4viD4, 4ViD#, 5VeD#,64X ; PRIORITIZE RAM

L« R TR TR

MODE, QUAD,MASK, SOURCE, REG-DEST

[M] [22] [24)] [R]
L R T T I T IS LTSI

SOURCE (R) [25]

e WS WP WE Ws Wy wr W

PRTA: EQU Hia
PRTD: EQU H}6

ACC
D

-

R I T ¥
RTNR: DEF 1V, B#11,4V3D#, 4VsD%, 5viD#,64X ; PRIORITIZE NON-RAM

M we we s

MODE, QUAD,MASK, SOURCE, DESTINATION

M] f22] [25] [4] (NRY,NRA ONLY)
khkkkkhkkkhhhhhhhhhhkdhhdhhhhhkkkxrdrhhhhhkkrrhhk

LY TR T T

PAGE
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hkkkhkkhkhhhhhhhhhkhkhhhhhhhhhkhidhhkhkhhhhkhhkhkhhikkhkhk

CYCLIC REDUNDANCY CHECK
kkkkhkhhkhhkhkhhhhhkhhhhhhhhhkkhhhhhkkrrkdhhhhhhhk

kkhkkhkkhhkkhkhkhhhkkhhhkhkkkhkhhkhkkkrhkkhkhhkkrhhkkhiti

RCF: DEF B#11001100011,5V%D#,64X ; FORWARD
khkkhkhkhhkhhkhhhhhhhhhkhhhhhhhhhhhhhhohdhhthhx

Y™t ~e ms me W wm,

khkkkkkhkhkhkhdrthkhkhhhhhkhhhhkkhkhhhhhkhhhhhhhhhhid

RCR: DEF B#11001101001,5V$D#,64X ; REVERSE
*******************************************

O\o LI Y

kkkhkhhkhhhhkhhhkhkkhihkhkhhhhkhhhkhkhhkhthkhhkhkhkhhkhhkkkiktd

NOOP

AhkRKRARAXKERKR AR T I Rk KRRk Arhhhhkhhkkhkhkhhhikhkkikk

00P: DEF H#7140,64X ; NO OPERATION
khkkdhkhhkkhkhkkkkhkikhkrthkktkhkhkhhkhkkkrdthhkhkhkthhkkkikkikk

CYR -~ A TREPIE T TR VI T )

PAGE
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*******************************************;****
=

STATUS =
IRk KKIARKRREI AR IR AT ARk Rk Ak hhhhhhhhhhhdkkhhhhhhkd

OPCODE [26]

S W™y wmyg Wy N WMy W

I

SONZC: EQU 5D$3 ; SET OVR,N,C,2
SL: EQU 5D§5 ; SET LINK

SF1: EQU 5D#6 ; SET FLAG 1
SF2: EQU 5D#9 ; SET FLAG 2
SF3: EQU 5D$10 ; SET FLAG 3

Fhhkhkhhkhhhhkhkhhhhhhhhhhhrh kA AR ARk kb hhh kR khd
ETST: DEF B#011,H#BA,5V%D4$,64X ; SET STATUS

OPCODE
[26]

khkkkhkkkhkkhkkkhkhkkhkkhhkkhkkhhhhkhkhhkhkhhhkhkkhkhkkhkhrthhkhhhhk

we ws e we [l wme % we
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AM29116 / AM9520 DISK CONTROLLER 9/81 TABLER-KITSON

.
[
-
r

OPCODE [27]

RONC2Z:
RL:
RF1:
RF2:
RF3:

EQU
EQU
EQU
EQU
EQU

D#3
D#5
D6
D#9

D#10

e W e Wy W

RESET OVR,N,C,Z
RESET LINK
RESET FLAG 1
RESET FLAG 2
RESET FLAG 3

;*****************************************************
RSTST: DEF B#011,H#AA,5VsD#,64X

[f) e w8 %8 % we we

VSTR: DEF 1V,

VSTNR: DEF

we we we we {f] e me me W owmp w1 W

OPCODE

[27]

5Ve$D§, 64X

-

- F

I

RESET STATUS

kkkkhkththhhkhkhkhkhhhhkkhkkhkkhhkhkhhhkhk Atk hkdkhhhkhhkhhhhk

hkkkkhkhhkhkhhhhkhhdhhh ke hkh AR AR AA Rk kb khhhhhhkhhhhhk
B#10,H$7A,

SAVE STATUS-RAM

MODE , QUAD, FIXED, RAM ADDRESS/DEST
[R]

M]
khkkkkhkhkkkhkhkhkhkkhkhkhkhkhkkktthhhhkhhkhkhkhhkkrkhhhhhkhhhkkhkkkkkki

hkkkhkkhkhkhhkhkhkhhhhkhhhhkhkhkkhhkrthkhhhhhhkhkhkhhkhkrhkdkhkhthkhkhhkhkkk

1V, B#11,H$7A, 5VsD#,64X ; SAVE STATUS NON-RAM

. MODE, QUAD, FIXED, DESTINATION
[4] (NRY,NRA ONLY)

(M]

kkkhkhkhhkkhkkkkhkhkhkhkhkihhhhhhhhkdhhhkhhthkhkhhkhkkkhhkhkhhthikitk
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=
=
(e ]

Zzn*'“‘“ Pl we WE me wmp W m
N e
s

oRo N

o
. g{%

] Z ™~
[ WS e

ox

SRE:

o

QEY:

s own L (Orve v w2 i me W

-
2!
2

NOIEN:

" ma

DLE:
NODLE:

- 4, A “

added DEF and EQU statements
hkhkkkkkhkhhkkhkhkkkhkkhkhkkhhhkhktthhkhkkkhd

IMMEDTATE OPERAND
DEF 16VEDE#, 64X

CT MULTIPLEXER CONTROL

DEF 16X, 4VsD#, 60X
EQuU H#0
EQU Hil
EQU H{2
EQU H#3
EQU H$4
EQU H#5
EQU H#6
EQU - H#7
EQU H#8
EQU H#9
EQU Hia
EQU H#B

STATUS REGISTER ENABLE

DEF 20X, B#l, 59X
DEF 20X, B#0, 59X

OUTPUT ENABLE Y

DEF 21X, B#0, 58X
DEF 21X, B#l, 58X

INSTRUCTION ENABLE

DEF 22X, B#0, 57X
DEF 22X, B#l, 57X

D-I-LATCH ENABLE

DEF 23X, B#l, 56X
DEF 23X, B#0, 56X

LS

Bl

-~

-
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N Wd WME W W We N wmy

Am2910 COMMANDS AND BRANCH ADDRESSES
note use of DEF statements - overlay in SRC file

DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF

24%,
24%,
24X,
24X,
24X,
24X,
24X,
24X,
24x,
24X,
24X,
24X,
24X,
24X,
24X%,
24X,
24X,
24X,
24X,

H#O'
H$1,
H$1,
H§2,
H#3,
H#3'
H$4,
H#5,
H#6,
HE7,
H#S,
H#9,
HEA,
H#A,
H#B,
HiC,
HD,
H4E,
HEF,

T ————— A e A} ok e S —— . Tt T T .

10VSD#1023,
10VSD#1023,
10v$D#1023,
10V$D#1023,
10v$D#1023,
10vVSD§1023,
10v$D#1023,
10vSD#1023,
10v$D$#1023,
10v$D$1023,
10vVs$D#1023,
10V$D%1023,
10VSD#1023,
10v$D#1023,
10VsD#1023,
10vsD#1023,
10vs$D$1023,
10vsD#1023,
10V§D#1023,

42X
6Q4#36,
42X
42x
60#36,
42X
42X
42X
42X
42X
42X
42X
6036,
42X
42x
42x
42X
42x

36X

36X

36X

-

1]

LT}

UNCONDITIONAL JUMP TO SUBR.

UNCONDITIONAL JUMP

UNCONDITIONAL RETURN

NOTE: For proper assembly, a "$" must be used in any field which
will be used to accept a symbolic address in the SRC file.

PAGE
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wme we b = ws ™E s e we mae
3 m

o
=
N
o

-

CTl6:
EP20:
ER20:
FAIL:
RDYI:
RDYO:
SUCC:
ATTN:
BACK:
BUSY:
INDX:
SAMD:
PM2:

PM3:

PM4:

Am2910 CONDITION CODE SELECTIONS

DEF
DEF

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

38X, 5ViD#, B#0, 36X
38X, 5VeD#, B#l, 36X

SQ#10: ; AM9520 ALIGNMENT ERROR FLAG
5Q0#11: ; AM29116 CONDITIONAL TEST FLAG
50#12: ; AM9520 ERROR PATTERN FLAG
5Q#13: ; AM9520 ERROR DETECTED FLAG
50#14: ; UNCONDITIONAL FAILURE OF "TEST"
50#15: ; NOT READY INPUT (DATA UNAVAILABLE FROM FIFOS)
5Q#16: ; NOT READY OUTPUT (FIFOS FULL)
50417: ; UNCONDITIONAL SUCCESS OF “"TEST"
50420: ; ATTENTION
50%421: ; BUS ACKNOWLEDGE
504#22: ; BUSY
50%#23: ; INDEX
50#24: ; SECTOR / ADDRESS MARK DETECTED
50#25: ; AM9520 PATTERN MATCH 2 FLAG
50#26: ; AM9520 PATTERN MATCH 3 FLAG

’

50%#27: AM9520 PATTERN MATCH 4 FLAG
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4 e T

I

ADMC:
BFCB:
BFTP:
BF03:
BFl6:
BF2L:
BF2U:
BOUT:
BT03:
BT16:
BT2L:
BT2U:
BT20:
CE2L:
CE20:
CP20:
CREQ:
INPT:
JMPI1:

NOJMPI1:

MADR :
MREA:
MWRT :
OUPT:
PENB:
PFPM:
PFO3:
PLO3:
PREQ:
RDGA:
RFIF:
SAST:
WRGA:

MISCELLANECUS CONTROL SIGNALS

DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF
DEF

44x,
45X,
a6Xx,
47X,
48X,
49X,
50X,
51X,
52X,
53X,
54X,
55X,
56X,
57X,
58X,
59X,
60X,
61X,
62X,
62X,
64X,
65X,
66X,
67X,
68X,
69X,
70X,
71X,
72X,
73X,
74X,
75X,
76X,

B#0, 35X
B#0, 34X
B0, 33X
B#0, 32X
B#0, 31X
B#0, 30X
B0, 29X
B0, 28X
B30, 27X
B0, 26X
B0, 25X
B#0, 24X
B#0, 23X
B§0, 22X
B0, 21X
B0, 20X
B0, 19X
B0, 18X
B#01, 16X
B#10, 16X
B#0, 15X
B#0, 14X
B#0, 13X
B#0, 12X
B#0, 11X
B0, 10X
B0, 9X
B0, 8X
B#0, 7X
B#0, 6X
B#0, SX
B#0, 4X
B#0, 3X

e Wme ma W e e WP Mg WP We WP ME WE My Wy WE W Tep We MG W W M M WS WE WE Ve W wy Wy Mg Ny

ADDRESS MARK CONTROL

MEMORY BUS FROM DRIVE CONTROL BUS

MEMORY BUS FROM TRANSLATE PROM

MEMORY BUS FROM 9403AS

MEMORY BUS FROM AM29116

MEMORY BUS FROM AM9520 - LOWER BYTE
MEMORY BUS FROM AM9520 - UPPER BYTE

(DISK) BUS DIRECTION OUT (FROM CONTROLLER)
MEMORY BUS TO 9403AS

MEMORY BUS TO AM29116

MEMORY BUS TO AM9520 - LOWER BYTE

MEMORY BUS TO AM9520 - UPPER BYTE

MEMORY BUS TO AM9520 - CONTROL INFORMATION
CLOCK ENABLE AM9520 TO LOWER-BYTE BUS INT.
CLOCK ENABLE MEMORY BUS TO AM9520 TRANSFER
CLOCK PULSE (ACTUAL WAVEFORM) FOR AM9520
COMMAND REQUEST

INPUT SERIAL DATA TO 9403aAS

JUMP INDIRECT AM29116 REGISTER

NO INDIRECT JUMP

MEMORY ACCESS

MEMORY ADDRESS

MEMORY WRITE

OUTPUT SERIAL DATA FROM 9403AS

PARAMETER ENABLE

SET 9520 P BITS FROM 9520 PM BITS
PARALLEL FETCH FROM 9403AS

PARALLEL LOAD INTO 9403AS

PARAMETER REQUEST

READ GATE

RESET FIFO

SELECT / ATTENTION STROBE

WRITE GATE'

PAGE
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1
ASCEBC: EQU Q#0 ASCII TO EBCDIC SUBSET PREFIX

i
BCDEBC: EQU Q#l ; BCD TO EBCDIC SUBSET PREFIX
EBCASC: EQU Q32 7 EBCDIC SUBSET TO ASCII PREFIX
EBCBCD: EQU 0#3 ; EBCDIC SUBSET TO BCD PREFIX
;
XLAT: DEF 77X, 3ViD# ; TRANSLATE PREFIX
END

TOTAL PHASE 1 ERRORS = 0
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AM29116

g s Ty WE We WA WS WS NS NG WS e WE W WM Mp WP Wy WE WME WE

/ AM9520 - BASED DISK CONTROLLER

CREATED 9/81 TABLER-KITSON

This SRC file was created for the AMD application note:
"A High-Performance Intelligent Disk Controller™
by Otis Tabler and Brad Kitson.

Mnemonics and word format are defined in DISKCTLR.DEF
Advanced Micro Devices reserves the right to make changes in its
product without notice in order to improve design or performance

characteristics. The company assumes no responsibility for the
use of any circuits or programs described herein,

Am29116 Mnemonics Copyright (:) 1982 Advanced Micro Devices
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SECTOR READ / WRITE SUBROUTINE
LR L L T T Y T I

INPUTS:
FUNCTION CODE IN RO:
0 TO READ SECTOR
+1 TO WRITE SECTOR
HEAD NUMBER IN MSB OF Rl
MSB OF TRACK NUMBER IN LSB OF Rl
LSB OF TRACK NUMBER IN MSB OF R2
SECTOR NUMBER‘IN LSB OF R2

START ADDRESS OF RAM SECTOR BUFFER IN R3

WE ME WE ME WE NS M we e Wp ME WE WA M W WMy Me e Na M me W

-89-
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AM29116

N wr WMe Wa WA WG NS WE W NE we Ny N

/ AM9520 - BASED DISK CONTROLLER

OUTPUT :

RO CONTAINS:

0 IF THE FUNCTION SPECIFIED WAS COMPLETED
EITHER WITHOUT ERROR OR WITH A
SUCCESSFULLY CORRECTED READ ERROR

+1 IF THE SECTOR'S HEADER IS BAD

+2 IF AN UNCORRECTABLE ERROR WAS DETECTED IN
READING THE SECTOR'S DATA SEGMENT

-90-
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4

1?AM29116 / AM9520 - BASED DISK CONTROLLER
1 ADDITIONAL MNEMONICS

{' kkkkhrhhhhkrkrhdhrrhkhx

e ™d W wms W

!

C001 CRCMSK: EQU 16H#C001 ; CRCF POLYNOMIAL MASK
, 0010 CRCNIT: EQU 16 ; CRCF NUMBER OF ITERATIONS (D#16 <-- default bas:
NSPASS: EQU 64 ; NUMBER OF SECTOR PASSES (SET THIS EQUAL
. 0040 ; TO THE NUMBER OF SECTORS PER TRACK.)
}- RDITCT: EQU 65 ; READ ITERATION COUNT, EQUAL TO THE NUMBER
; ; OF 16-BIT WORDS (DATA PLUS MODIFIED FIRE
0041 ; ; CODE) PER .SECTOR, DIVIDED BY TWO, MINUS 1.
l‘ 0016 PF1: EQU 22 ; PERIOD FACTOR ONE
. 000D PF2: EQU 13 ; PERIOD FACTOR TWO
0059 PF3: EQU 89 ; PERIOD FACTOR THREE
= PF4: EQU 23 ; PERIOD FACTOR FOUR
0017 ;
4 E723 ALLSW: EQU HEE723 ; Al CONSTANT(LEAST SIG. WORD)
. 0006 AIMSW: EQU 6 ; Al CONS.(MOST SIG. WORD)
BFA8 A2LSW: EQU H#BFAS8 ; A2 CONS.(LEAST SIG. WORD)
D530 A3LSW: EQU H4D530 ; A3' CONS.(LEAST SIG. WORD)
A4LSW: EQU H#A928 ; A4' CONS.(LEAST SIG. WORD)
A928 ;
7100 KL128: EQU H#7100 ; K(LEAST SIG. WORD) SHIFTED UP
’ ; BY SEVEN PLACES
0477 KM128: EQU H$0477 : K(MOST SIG. WORD) SHIFTED UP
; BY SEVEN PLACES.,
EEE2 KLSW: EQU H#EEE?2 ; K(LEAST SIG. WORD)
. KMSW: EQU 8 ; K(MOST SIG. WORD)
T 0008 ;
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0000

0001

0002

0003

0004

0005

0006

ECTIO:

L T T L L N /, 1 TR T e

T T ¥

- NN N

-4 wme wms “» \\\

NN

NN

-1

.
IF THE FUNCTION CODE IN RO EQUALS +1 (WRITE SECTOR), PRECALCULATE
THE MODIFIED FIRE CODE'S PARTIAL CHECKSUM FOR THE FIRST HALF OF )
THE DATA SEGMENT TO BE WRITTEN.

T

BOR2 W,0,S52NR,R0

&NODLE &NOIEN &NOOEY &NOSRE ;<{-===-- note use of overlayed

&CT Z &NOJMPI : DEF statements - 4
&IFNOT CT16 &CJP CFCODE ; signified by "&" }
RESET THE AM9520 AND THEN PLACE IT IN COMPUTE CHECK BITS MODE. ]
INITIALIZE COUNTER FOR CHECK BITS PRECALCULATION LOOP. ‘

SONR W,MOVE,SOI,NRY ’I
&NODLE &NOIEN &OEY &NOSRE .

&NOJMPI

&CONT ,]

IMME H#0000

&NODLE &NOIEN &OEY &NOSRE
&BT20 &NOJMPI

&CONT

SONR . W,MOVE,SO0I,NRY

&NODLE &NOIEN &OEY &NOSRE
&NOJMPI

&CONT

4 T " ]
FR—— [P

—— et

IMME H40010
&NODLE &NOIEN &OEY &NOSRE ,
§BT20  &NOJMPI 1
sLDCT 127 .

(R3) TO R4 ' .
SOR W, MOVE, SORY, R3 g
&DLE &NOIEN &OEY &NOSRE ;
&NOJMPI ’

&CONT _ ¥
SOR W,MOVE, SODR, R4 .
&NODLE &IEN &NOOEY &NOSRE

&§NOJMPI .
&CONT )
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; BEGIN CHECK BITS PRECALCULATION LOOP.
; (R4) TQO THE MAR.
H
0007 PCPREL: SOR W,MOVE, SORY, R4
/ &NODLE &NOIEN &OEY &NOSRE
/ &MADR  &NOJMPI
/ &CONT
H
H
: CLOCK THE LESS SIGNIFICANT BYTE OQF ( (MAR)) INTO THE AM9520.
H
NOOP
0008 / &NODLE &NOIEN &NOOEY &NOSRE
/ &BT2L  &NOJMPI
/ &CONT
;
NOOP
0009 / &NODLE &NOIEN &NOOEY &NOSRE
/ &CP20 &NOJMPI
/ &CONT
H
;
: NOQOP FOR TIMING PURPOSES
;
NOOP
000A /  &NODLE &NOIEN &NOQOEY &NOSRE
/ &NOJMPI
/ &CONT
: CLOCK THE MORE SIGNIFICANT BYTE OF ((MAR)) INTO THE AM9520.
NOOP
000B / &NODLE &NOIEN &NOOEY &NOSRE
/ &BT2U &NOJMPI
/ &CONT
; INCREMENT (R4).
i END CHECK BITS PRECALCULATION LOOP.
000C SOR W,INC,SORR, R4
/ &NODLE &IEN &NOOEY &NOSRE
v &CP20 &§NOJMPI
/ &RPCT PCPREL
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goo0p

000E

000F

0010

0011

0012

0013

- ME ™ ‘ma

NN

CBIBL:

.- NN N e we e e e e e NN

e me ome we NN LT N L . L R R e e

- \\'\

PLACE THE AM9520 IN WRITE CHECK BITS MODE. ' 2
INITIALIZE COUNTER FOR STORE CHECK BITS IN BUFFER LOOP,

SONR W,MOVE, SOI,NRY L%
SNODLE &NOIEN &OEY &NOSRE

&NOJMPI W
&CONT .
IMME H#0011 o

&NODLE &NOIEN &OEY &NOSRE
&BT20 &NOJMPI
&LDCT 2

BEGIN STORE CHECK BITS IN BUFFER LOOP.

(R4) TO THE MAR. ,
CLOCK OUT NEXT MODIFIED FIRE CODE BYTE TO THE
LESS-SIGNIFICANT MEMORY BUS INTERFACE REGISTER.

SOR W,MOVE, SORY, R4 -i
&NODLE &NOIEN &OEY  &NOSRE .

5CP20  &MADR  &NOJMPI )

&CONT , ]
NOOP

SNODLE &NOTEN &NOOEY &NOSRE -
§CE2L  &NOJMPI ,;

&CONT

NOOP FOR TIMING PURPOSES

NOOP A
&NODLE &NOIEN &NOOEY &NOSRE .
&NOJMP1I

&CONT »E

CLOCK OQUT NEXT MODIFIED FIRE CODE BYTE TO THE .
MORE-SIGNIFICANT MEMORY BUS INTERFACE REGISTER.

NOOP ,
&NODLE &NOIEN &NOOEY &NOSRE j
&CP20 &NOJMPI )
&CONT

NOCOP FOR TIMING PURPOSES

NOOP i
&NODLE &NOIEN &NOOEY &NOSRE s
&NOIMPI
&CONT

-94- B



AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
AM29116 / aM9520 - BASED DISK CONTROLLER

(BUS INTERFACE REGISTER PAIR) TO (MAR)}.

INCREMENT (R4).
END STORE CHECK BITS IN BUFFER LOOP.

e wF me ws

0014 SOR W,INC,SORR,R4
o / &NODLE &IEN &§NOOEY &NOSRE
3 / &BF2L  §BF2U  &MWRT  &NOJMPI
: / &RPCT SCBIBL
.. I
]. ; ZERO THE UPPER BYTE OF (R5) AND THEN CLOCK THE 7TH AND LAST
; BYTE OF THE MODIFIED FIRE CODE INTO ITS LOWER BYTE.
I
{; 0015 SOR W,MOVE, SOZR,R5
/ &NODLE &IEN " §NOOEY &NOSRE
{ / &CP20  &NOJMPI
{ / &CONT
'
. NOOP _
j 0016 / sNODLE &NOIEN &NOOEY &NOSRE
‘ / &CE2L  &NOJMPI
/ &CONT
'
[} 0017 SOR B,MOVE, SODR,R5
/ &DLE &IEN &§NOOEY &NOSRE
' / &BF2L  &BT16 &§NOJMPI
-i / &CONT
= H
’
1’ ; (R4) TO MAR.
i :
0018 SOR W,MOVE, SORY, R4
: / &NODLE &NOIEN ' &OEY &NOSRE
!, / &MADR  &NOJMPI
/ &CONT
- ;
P
‘ : (RS) TO (MAR).
i 0019 SOR W,MOVE, SORY, RS
— / &§NODLE &NOIEN &OEY &NOSRE
/ &§BF16  &MWRT  &NOJMPI
/ &CONT
[
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00la

001B

001C

001D

001E

001F

0020

0021

FCODE:

- NN - me wma me N NN e N NN L e N s T I T

e e me we NN N

LI TR T A .

NN

NN

F

CONVERT THE FUNCTION CODE IN RO TO A MICROCODE BRANCH ADDRESS.

SONR W,MOVE,SOI,NRA

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT

IMME BRTABL

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT

TOR1 W,ADD,TORAA,RO

&NODLE &IEN &NOCEY &NOSRE
&NOJMPI

&CONT

CRCF POLYNOMIAL MASK TO ACC.

SONR W,MOVE,SOI,NRA

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT

IMME CRCMSK

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT

CLEAR REGISTER USED TO ACCUMULATE CRCF.

SOR W,MOVE, SOZR, R4

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT

COPY HEAD BYTE AND TRACK BYTE 1 TQ RS.
SET CRCF LOOP COUNTER.

SOR W,MOVE,SORY,R1

&DLE &IEN &NOQEY &NOSRE
&NOJMPI

&LDCT CRCNIT

SOR W,MOVE, SODR,RS

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT
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: SHIFT RS AND SET QLINK.

0022 CRCFL1l: SHFTR W,SHUPZ,SHRR,RS5
/ &NODLE &IEN &NOOEY &NOSRE
/ &NOJMPI
/ &CONT
H
H
; ACCUMULATE CRCF.
H

0023 CRCF R4
/ &NODLE &IEN &NOOEY &NOSRE
/ &NOJMPI
/ &RPCT CRCFL1
;
;
: COPY TRACK BYTE 2 AND SECTOR BYTE TOC RS.
: SET CRCF LOOP COUNTER.
:

0024 SOR W,MOVE, SORY, R2
/ &DLE &IEN &§NOOEY &NOSRE
/ &NOIMPI
/ &LDCT CRCNIT
H

0025 SOR W,MOVE, SODR, RS

: / &NODLE &IEN &NOOEY &NOSRE

/ &NOJMPI
/ &CONT
:
;
: SHIFT R5 AND SET QLINK.
: h

0026 CRCFL2: SHFTR W,SHUPZ,SHRR,RS
/ &NODLE &IEN &NOOEY &NOSRE
/ &NOJMPI
/ &CONT
H
;
: ACCUMULATE CRCF.
;

0027 CRCF R4
/ &NODLE &IEN &NOOEY &NOSRE
/ &NOJMPI
/ &RPCT CRCFL2
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A

INITIALIZE SECTOR PASS LOOP COUNTER.
ENTER INPUT MODE. .
TURN ON READ GATE. C

™ s e "me

- wa

NOOP .
0028 / sNODLE &NOIEN &NOOEY &NOSRE ,
/ &INPT &NOJMPI &RDGA
/ &LDCT  NSPASS f}
?
H
: BEGIN SECTOR PASS LOOP. ‘ .
: TURN ON ADDRESS MARK CONTROL. ' ]
; RESET BYTE SYNC ACQUISITION CIRCUITRY AND FIFO ARRAY.
! ' .
SECTL1: NOOP !
0029 / &NODLE &NOIEN &NOOEY &NOSRE :
/ &ADMC  &INPT  &NOJMPI &RDGA  &RFIF
/ &CONT
; I
H )
; PASS WHEN ADDRESS MARK DETECTED. . ,]
H
NOOP
0022 / &NODLE &NOIEN &NOOEY &NOSRE . ,
/ &ADMC  &INPT  &NOJMPI &RDGA I
/ &IFNOT SAMD &CJIP $ : , X
H
H
: TURN OFF ADDRESS MARK CONTROL. l
: PASS WHEN INPUT AVAILABLE FROM FIFO ARRAY.
i
NOQP ;
002B &NODLE &NOIEN &NOOEY &NOSRE

&INPT &NOJMPI &RDGA
&IFNOT RDYI &CJP $

R W

-98-



AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
AM29116 / AM9520 - BASED DISK CONTROLLER

INPUT RECORDED HEAD NUMBER AND MSB OF RECORDED TRACK NUMBER

TO RS AND D-~LATCH,.
PASS WHEN INPUT AVAILABLE FROM FIFO ARRAY.

NE e e ™me W

002C SOR W,MOVE,SODR, RS
/ &DLE &IEN &§NOOEY &NOSRE
/ &BF03 &BT16 &INPT &NOJMPI &RDGA
/ &IFNOT RDYI &CJP $
H
H
: COMPARE THE CONTENTS OF R1 AND R5.
: IF THEY DISAGREE, EXAMINE THE NEXT SECTOR.
H
002D TOR1 W,EXOR, TODRR,R1
/ &NODLE &NOIEN &NOOEY &SRE &CT yA
/ &INPT &NOJMPI &RDGA
/ &IF CT16 &CJP SECTL2
i
H
: INPUT LSB OF RECORDED TRACK NUMBER AND RECORDED SECTOR NUMBER
: TO RS AND D-LATCH.
; PASS WHEN INPUT AVAILABLE FROM FIFO ARRAY.
H
NOOP
002E / &§NODLE &NOIEN &NOOEY &NOSRE
/ &PF03 S§INPT &NOJMPI &RDGA
/ &CONT
i
002F SOR W,MOVE, SODR,R5
/ &DLE & IEN &NOOEY &NOSRE
/ &BF03 &BT16 &INPT &NOJMPI &RDGA
/ &IFNOT RDYI &CJP $
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0030

0031

0032

0033

0034

s mE Wy ma

—we me ven NN

N W WO ma me e h NN

w me ome we NN DY e we e wme me owme we NN

NN

ECTL2:

COMPARE THE CONTENTS OF R2 AND RS;

IF THEY DISAGREE,

TOR1
&NODLE
&PFO03
&IF

W,EXOR,

&NOIEN
&INPT
CT16

TODRR,R2
&NOOEY
&NOJMPI
&CJP

&SRE
&RDGA
SECTL2

EXAMINE THE NEXT SECTOR.

&CT Z

INPUT RECORDED CRCF BYTES 1 AND 0 TO R5 AND D-LATCH,

SOR
&DLE
&BF03
&CONT

W,MOVE,

& IEN
&BT16

SODR, RS
&NOOEY
& INPT

COMPARE THE TWO CRCFS.
IF THEY AGREE,

TOR1
&NODLE
&INPT
&IF

W,EXOR,

&NOSRE

&NOJMPI &RDGA

PROCEED TO READ OR WRITE AS SPECIFIED BY RO.
OTHERWISE, ASSUME BAD HEADER, TRUE ID UNKNOWN,
AND CONTINUE LOOP.

TODRR, R4

&NOIEN &NOOEY &SRE
&NOJMPI &RDGA

CTlé

&CJP

TURN OFF READ GATE,
LEAVE INPUT MODE.

END SECTOR PASS LOQP.
NOTICE WE HAVE THREE MICROINSTRUCTION CLOCKS LEFT BEFORE
IT IS TIME TO BEGIN WRITING OR RE-SYNC AND BEGIN READING.,

SOR
&NODLE
&NOJMPI
&RPCT

W,MOVE,

&NOIEN

SECTL1

SORY, RO
&NOOEY

MATCHI

&NOSRE

&CT z

IF SECTOR SEARCH COUNT EXHAUSTED, LOAD +1 INTO RO AND RETURN

BOR2
&NODLE
&NOJMPI
&RTN

W,LD2NR, 0, R0

&IEN

&NOOEY
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0035

-~

MATCHI:
/
/
/

i
BRTABL:

NN N

NN

SUCCESSFUL MATCH.

SOR W,MOVE, SORY, RO
&NODLE &NOIEN &OEY
&JMPI

&CONT

SOR W,NEG,SORA,R3
&NODLE &IEN &NOOEY
&NOJMPI &RFIPF

&JP RDSEC1

SOR W,NEG,SORA,R3
&NODLE &IEN &NOOEY
&NOJMPI &RFIF

&JP WRSEC1
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;
; READ SECTOR
;
; (R3) TO R4 AND MAR.
; ENTER INPUT MODE AGAIN.
; TURN READ GATE BACK ON.
; INITIALIZE COUNTER FOR READ DATA SEGMENT LOOP.
; DURING THAT LOOP, AM9520 READ HIGH SPEED IS PERFORMED ON THE
; FIRST HALF OF THE SEGMENT BUFFER. THE SECOND HALF OF THE BUFFER
; IS PROCESSED BY THE AM9520 IN THE READ HIGH SPEED COMPLETION LOOP.
H
0038 RDSECl: SOR W,NEG, SOAR, R4
/ &NODLE &IEN &OEY &NOSRE
/ &INPT &NOJMPI &MADR  &RDGA  &RFIF
/ sLDCT  RDITCT
;
; (R3) - 1 TO RS.
; PASS WHEN INPUT AVAILABLE FROM FIFO ARRAY.
H
0039 . SOR W,COMP, SOAR, R5

&NODLE &IEN &NOOEY &NOSRE
&INPT &NOJMPI &RDGA
&IFNOT RDYI &CJP $

Bt W
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RESET THE AM9520 AND THEN PLACE IT IN READ HIGH SPEED MODE.

e g ™

003A SONR W,MOVE,SOI,NRY
/ &NODLE &NOIEN &OEY &NOSRE
/ &INPT &§NOJMPI &RDGA
/ &CONT
;
003B IMME H$0003
/ &NODLE &NOIEN &OEY &NOSRE
/ &INPT &NOJMPI &RDGA
/ &CONT
003C SONR W,MOVE, SOI,NRY
/ &NODLE &NOIEN &OEY &NOSRE
/ &INPT &NOJMPI &RDGA
/ &CONT
i
003D IMME H#0013
/ &NODLE &NOIEN &OEY &NOSRE
/ &BT20 &INPT &NOJMPI &RDGA
/ &CONT
;
NOOP

&NODLE &NOIEN &NOCOEY &NOSRE
&INPT &NOJMPI &PFO03 &RDGA
&CONT

003E

NN
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003F

0040

0041

0042

DSEC2:

e e e N N NN T e e we me we

e we e we wme WS

e me wme e N N N

NN

BEGIN READ DATA SEGMENT LOOP.
TRANSFER NEXT WORD FROM FIFO ARRAY TO (MAR). f
PASS WHEN FIFO INPUT AGAIN BECOMES AVAILABLE. .

NOOP ;
&NODLE &NOIEN &NOOEY &NOSRE 1
&BF03 &INPT &NOJMPI &MWRT  &RDGA

&IFNOT RDYI &CJP $ k]
INCREMENT (R5) AND TRANSFER THIS TO THE MAR.

SOR W, INC,SORR,R5 }
&NODLE &IEN &OEY &NOSRE

&INPT &NOJMPI &MADR &RDGA ,
§CONT !
CLOCK LESS SIGNIFICANT BYTE OF ((MAR)) INTO THE AM9520.

INCREMENT (R4) AND TRANSFER THIS TO THE MAR.

SOR W, INC,SORR, R4

&NODLE &IEN &OEY &NOSRE ]

&§BT2L &CP20 &INPT &NOJMPI &MADR &MREA  &PF03  &RDGA
&CONT -

TRANSFER NEXT WORD FROM FIFO ARRAY TO (MAR).
PASS WHEN FIFO INPUT AGAIN BECOMES AVAILABLE. ‘I

NOOP

&NODLE &NOIEN &NOOEY &NOSRE -
&BF03 &INPT &NOJMPI &MWRT &RDGA ii
&IFNOT RDYI &CJP $
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TRANSFER (R5) TO THE MAR AGAIN.

e we ‘ma

0043 SOR W,MOVE, SORR, R5
/ &NODLE &IEN &OEY &NOSRE
/ &INPT &NOJMPI &MADR  &RDGA
/ &CONT
H
[
; THIS TIME, CLOCK THE MORE SIGNIFICANT BYTE OF ( (MAR))
: INTO THE AM9520.
; END READ DATA SEGMENT LOOP.
r
0044 SOR W,INC,SORR,R4
/ &NODLE &IEN &OEY &NOSRE
/ &§BT2U  &CP20 &INPT &NOJMPI &MADR &MREA  §PF03
/ &RPCT  RDSEC2
H
I
: INITIALIZE COUNTER FOR READ HIGH SPEED COMPLETION LOOP.
¥
NOOP
0045 / &NODLE &NOIEN &NOOEY &NOSRE
/ &NOJMPI
/ &LDCT RDITCT
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H
; BEGIN READ HIGH SPEED COMPLETION LOOP.
; INCREMENT (R5) AND TRANSPER THIS TO THE MAR. "
i -
0046 RDSEC3: SOR W,INC,SORR,R5
/ &§NODLE &IEN &OEY &NOSRE .
/ &§NOJMPI &MADR 1
/ &CONT
; 3
H
; NOOP FOR TIMING PURPOSES ]
H
NOOP T
0047 / &NODLE &NOIEN &NOOEY &NOSRE ]
/ &NOJMPI
/ &CONT o
; |
H
; CLOCK LESS SIGNIFICANT BYTE OF ((MAR)) INTO THE AM9520.
; ra
NOOP I
0048 / &NODLE &NOIEN &NOOEY &NOSRE
/ &BT2L  &CP20  &NOJMPI &MREA
/ &CONT I
:
H ,
: NOOP FOR TIMING PURPOSES I
H .
NOOP
0049 / &NODLE &NOIEN &NOOEY &NOSRE :
/ &NOJMPI _l
/ &CONT
i !
; NOOP FOR TIMING PURPOSES )
H
NOOP y
004A / &NODLE &NOIEN &NOOEY &NOSRE x}
/ &NOJMPI
/ &CONT N
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CLOCK MORE SIGNIFICANT BYTE OF ( (MAR)) INTO THE AM9520,.
END READ HIGH SPEED COMPLETION LOOP.

Ty me ms Wy

NOOP

&NODLE &NOIEN &NOOEY &NOSRE
&BT2U &CP20 &NOJIJMPI &MREA
&RPCT RDSEC3

004B

WAS AN ERROR DETECTED BY THE AM95207

e me me ma TN N

NOOP
&NODLE &NOIEN &NOOEY &NOSRE
&NOJMPI

&IF ER20 &CJIP RDSEC4

NO; LOAD 0 INTO RO AND RETURN,

e wa owme owe NN

004D SOR W,MOVE, SOZR, R0
&NODLE &IEN &NOOEY &NOSRE

&NOJMPI
&RTN

YES; IF THE ERROR IS A CORRECTABLE ONE, LOCATE AND CORRECT IT.
THE ERROR IS LOCATED USING THE CORRECT HIGH SPEED EQUATION:

L=NK - (M1Al + M2A2 + M3A3 + M4A4)

WHERE K,Al,A2,A3,A4 ARE CONSTANTS
AND M1,M2,M3,M4 MUST BE CALCULATED. .

THE ERROR IS CORRECTED BY PERFORMING AN EXOR
FUNCTION ON THE BURST ERROR IN MEMORY WITH AN
ERROR PATTERN(EP) PROVIDED BY THE BEP(9520).

WE oW W We e W N e W e e RE owma me ome NN

INITIALIZE CORRECT HIGH SPEED,SET P0O=1,& REP=1
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004E RDSECA4:

004F

0050

0051

0052

/

LT N N

LURE TR TR PR N N

e we e N NN

NN

NN

SONR W,MOVE,S50I,NRY

SR

sNODLE &NOIEN &OEY  &NOSRE
&NOJMP T -
&CONT ~ ]
IMME  HH00LF

SNODLE &NOIEN &OEY  &NOSRE s
&NOJMPI &BT20  &BF16

&CONT

CLEAR R8(M1).

SOR W,MOVE, SOZR, R8 "
SNODLE &IEN  &NOOEY &NOSRE

&NOJMPI

&CONT ’

PERIOD FACTOR 1(PFl) TO ACC. r

SONR W,MOVE, SOI,NRA

&NODLE &IEN
&NOJMPI
&CONT

IMME PF1
&NODLE &IEN
&NOJMPI

&CONT

&NOOEY &NOSRE

&NOOEY &NOSRE

-108- N



AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
AM29116 / AM9520 - BASED DISK CONTROLLER

0053

0054

0055

0056

e me e mg ma e n N N TR we e e

W owme me me N NN

B i i N N

TEST FOR ERROR PATTERN PRESENT.

NOOP

&NODLE &NOIEN &NOOEY &NOSRE
&NOJMPI

&IF EP20 &CJP M2341

EP NOT PRESENT,

DECREMENT ACC.
TEST FOR ALIGNMENT EXCEPTION(AE).

BONR W,0,S2NA

&NODLE &IEN &NOOEY &SRE
&NOJMPI &CP20
&IF AE20 &CJP AE

AE NOT PRESENT,
ADD 8 TO RS.

BOR2 W,3,A2NR,R8
&NODLE &IEN &NOOEY &NOSRE

&NOJMPI
&JP LINK

AE PRESENT;

INC R8.

BOR2  W,0,A2NR,R8

&NODLE &IEN &NOOEY &NOSRE
&NOJMP1I

&CONT
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0057

0058

0059

005A

T N O T L N A I L s o b L TR

NN

—
=z
=

a
A

2341:

TEST FOR PERIOD FACTOR EXCEEDED (UNCORRECTABLE ERROR) .,

NQOP

&NODLE &NOIEN &NOOEY &NOSRE
&NOJMPI

&IFNOT CT16 &CJP M1

PERIOD FACTOR EXCEEDED (UNCORRECTABLE ERROR);

SET RO = 2.

RETURN.,

BORZ W,1,LD2NR,RO

&NODLE &IEN &0EY &NOSRE
&NOJMPI &BT20 &BF16

&RTN

EP PRESENT, CALCULATE M2,M3,M4.

PERIOD FACTOR 2(PF2) TO R9(M2).
PERIOD FACTOR 3 (PF3) TO R10(M3).
PERIOD FACTOR 4 (PF4) TO R11(M4).

SCR W,MOVE,SOI,R9

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT

IMME PF2

&NODLE &IEN &NOOEY &NOSRE
&NOIMPI

&CONT
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0058

005C

005D

00SE

O05F

0060

0061

0062

U T N T

- wma wa owe w TN -GN N . ma me we NN

~ NN

SN

SOR W,MOVE,SOI,R10

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT

IMME PF3

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT

SOR W,MOVE,SOI,R11

&NODLE &IEN » §NOOEY &NOSRE
&NOJMPI

&CONT

IMME PF4

&NODLE &IEN &NOQEY &NOSRE
&NOJMPI

&CONT

JUMP TABLE ADDRESS(TABl) TO Rl2.

SOR W,MOVE,SOI,R12

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT

IMME TAB1

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT

JUMP INDIRECT TO TABl VIA PM2-4.

ROTM W,15,MDRI,R12

&DLE &IEN &NOOEY &NOSRE
&NOJMPI &PFPM &BF2U &BT16
&CONT

IMME H#0007

§NODLE &IEN &OEY &NOSRE
&JMPI  &PFPM  &BF2U  &BT16
&JP $
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0063

0064

0065

0066

0067

0068

- oma e we NN NN N D e e e

s~ NN

~ome wme e N NN

NN

B

R9 = PF2 - RO,

TOR1 W,TORIR,SUBR,R?

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT

IMME PF2

&NODLE &IEN &NOOEY &NOSRE
&NOJIMPI

&CONT *

TOR1 W,TORIR,SUBR,R10
&NODLE &IEN &NOOEY &NOSRE
&NOJIMPI

&CONT

IMME PF3

&NODLE &IEN &NOOEY &NOSRE
&NOJIMPI

&CONT

R1l = PF4 - R11.

TOR1 W,TORIR,SUBR,R11
&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT

IMME PF4

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT
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0069

006A

006B

006C

006D

006E

N e we e NN N TR e we

SN S NN

s NN

e e e e NN N

e

0 TO R7 (LOCATION ACC MSW,LAC).

SOR W,MOVE, SOZR, R7

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT

Al TO R12(LSW),R13(MSW).

EOR W,MOVE,SOI,R12

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT

IMME A1LSW
&NODLE &IEN &NOOEY &NOSRE

&NOJMPI

&CONT

SOR W,MOVE,SOI,R13

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT

IMME AIMSW

&NODLE &IEN &NOOEY &NOSRE
&NOIMPI

&LDCT 4

R8 TO D.

LAC = M1Al, MULTIPLY MI1Al.

SOR W,MOVE,S0RY, R8

&DLE &NOIEN &QEY &NOSRE
&NOJMPI

&JS MUL
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006F

0070

0071

0072

0073

0074

L e N N R

LU T A i i

e we wa wa w8 \\',-\ e NN R e e e e NN
(¥4 ]
>
w

i e

A2 TO R12,R13,

IMME A2LSW

&NODLE &IEN &NOOEY &NOSRE
&NOJIMPI

&CONT

BOR2 W,3,LD2NR,R13

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&LDCT 3

R% TO D.
LAC = LAC + M2A2.

SOR W,MOVE,SORY,R9

&DLE &NOIEN &OEY &NOSRE
&NOJMPI

&JS MUL

A3' (A3 - 4K) TO R12,R13.

IMME A3LSW

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT

BOR2 W,1,LD2NR,R13
&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&LDCT 6

R10 TO D.

LAC = LAC + M3A3.

SOR W,MOVE, SORY,R10

&DLE &NOTEN &OEY &NOSRE
&NOJMPI

&JS MUL
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]
; A4' (A4 - 4K) TO R12,R13.
’
0075 M4A4: IMME A4LSW
/ &NODLE &IEN &NOOEY &NOSRE
/ &NOJMPI
/ &CONT
; ,
0076 BOR2 W,3,LD2NR,R13
/ &NODLE &IEN &NOOEY &NOSRE
/ &NOJMPI
/ &LDCT 4
H
H
: R11 TO D.
: LAC = LAC + MA4Ad.
!
0077 SOR W,MOVE, SORY,R11
/ &DLE &NOIEN &OEY &NOSRE
/ &NOJMPI
/ &JS MUL
H
!
: PRESHIFTED DIVISOR(K) TO R12,R13,D.
: LAC = REM{M1Al + M2A2 + M3A3 + M4A4) / K.
: LAC = -L + K.
'
0078 IMME KL128
/ &NODLE &IEN &NOOEY &NOSRE
/ &NOJMPI _
/ &CONT
F
0079 SOR W,MOVE,SO0I,R13
/ &DLE &IEN &OEY &NOSRE
/ &NOJIMPI
/ &LDCT 6
!
007a IMME KM128
/ &DLE &IEN &OEY &NOSRE
/ &NOJMPI
/ &JS DIV
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007B

007C

007D

007E

007F

co80

- N N N [N e v

. NN

ORMEM:

e e me me NN DG e we we we NN

LI T RC TR P e

i e

LL = LAC = K - LAC.

IMME KLSW

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT

TOR1 W,TORIR,SUBRC,R7
&NODLE &IEN - &NCOEY &NOSRE
&NOJMPI

&CONT

IMME KMSW

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT

0 TO RS,

SOR W,MOVE, SOZR,R8

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT

0 TO R9.

SOR W,MOVE ,S0ZR,R9

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT

0 TO ACC.

SOR W,MOVE,SORA,R9

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT
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ROTATE R6é DOWN BY FOUR TO OBTAIN WORD ADDRESS
AND STORE IN ACC.

~e we ms we

0081 ROTM W,12,MRAI,R6
/ &NODLE &IEN &NOOQEY &NOSRE
/ &NOJIMPI
/! &CONT
H
0082 IMME H§ OFFF
/ &NODLE &IEN &NOOEY &NOSRE
/ &NOJMPI
/ &CONT
H
:
: MASK UPPER 12 BITS OF R6 TO OBTAIN FIRST BIT OF
; BURST ERROR AND STORE IN R6.
;
0083 TOR1 W,TORIR,AND,R6
/ &NODLE &IEN &NOOEY &NOSRE
/ &§NOJIMPI
/ &CONT
;
0084 IMME H#000F
/ &NODLE &IEN - &NOOEY &NOSRE
/ &NOJMPI
/ &CONT
;
H
; JUMP INDIRECT TO TAB2 VIA R6.
;
0085 TOR1 W,TORIR,ADD,R6
/ &NODLE &IEN &NOOEY &NOSRE
/ &NOJMPI
/ &CONT
;
0086 IMME TAB2
/ &NODLE &IEN &0EY &NOSRE
/ &IMPI
/ &CONT
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0087

0088

0089

008A

oose

008C

e MU S v e e

e ma weome nNN . me e we NN

e owme we we N TN N

LIRETEL TR i

R

MADR = ACC = R4

TOR1 W, TORAA,SUBS, R4
&NOOEY

&NODLE &JIEN
&NOJMPI
&CONT

BONR W,0,S52NA
SNODLE &IEN
&MADR  &NOJMPI
&CONT

R8 = R8 XOR MEM,

TOR1 W,TODRR, EXOR, R8

- ACCI

&0EY

&DLE &IEN &NOOEY
&NOJMPI &BT16

&CONT

R8 TO MEMORY.

SOR W,MOVE, SORY, R8
&NODLE &NOIEN &OEY
&NOJMPI &MWRT &BF16

&CONT

MADR = ACC + 1.

SONR W,INC,SOA,NRY

&NODLE &NOIEN
&NOJMPI &MADR
&CONT

R9 = R9 XOR MEM.

TOR1 W ,TODRR, EXOR,R9

&DLE &IEN
&NOJMPI &BT16
&CONT

&0EY

&NOOEY
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R9 TO MEMORY.

e wmy Wy

008D SOR W ,MOVE , SORY , R9
/ §NODLE &NOIEN &OEY &NOSRE
/ &NOJMPI &MWRT  &BF16
/ &CONT
\ ;
; 0 TO RO (ERROR CORRECTED FLAG).
; RETURN,
H
008E SOR W,MOVE, SOZR, RO
&NODLE &IEN &OEY &NOSRE

&NOJMPI &BT20 &BF16
&RTN

NN

S -119'
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TABLE 1 IS USED TO CALCULATE

M2,M3,M4 AND DETECT UNCORRECTABLE ERRORS.
EACH MICROINSTRUCTION PATH DECREMENTS THE
APPROPRIATE REGISTER(S) AND CHECKS FOR VALUES
EXCEEDING THE 56-BIT POLYNOMIAL PERIOD

FACTOR LIMITS.

™ es wE ME we WME Wy ™

ALIGN 8
0090 ;
0090 TAB1: BOR2 W,0,S2NR,R9
/ &NODLE &IEN &NOOEY &SRE
/ &NOJIMPI &CP20 &PFPM
/ &JP PM234
r
0091 BOR2 W,0,S2NR,R11
/ &NODLE &IEN &NOOEY &SRE
/ &NOJMPI &CP20 &PFPM
/ &JP TM34
!
0092 BOR2 W,0,S2NR,R9
/ &NODLE &IEN &NOOEY &SRE
/ &NOJMPI &CP20 &PFPM
/ &JP ™24
f
0093 BOR2 W,0,S2NR,R11
/ &NODLE &IEN &NOOEY &SRE
/ &NOJMPI &CP20 &PFPM
/ &JP TM1
I
0094 BOR2 W,0,S52NR,R10
/ &NODLE &IEN &NOOEY &SRE
/ &NOJMPI &CP20 &PFPM
/ &JP T™23
Fl
0095 BOR2 W,0,S82NR,R10
/ &NODLE &IEN &NOOEY &SRE
/ &§NOJIMPI &CP20 &PFPM
/ &JP ™1
¥
0096 BOR2 W,0,S2NR,R9
/ &NODLE &IEN &NOOEY &SRE
/ &NOJMPI &CP20  &PFPM
/ &JP ™1
I
0097 SOR W,MOVE, SOZR, R6
/ &NODLE &IEN &NOOEY &SRE
/ &NOJMPI &PFPM
/ &JP MFIX
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0098

0099

00sA

009B

009cC

009D

009E

009F

00AQ

TM34:

=
o)
Y

- NN g‘- SN F?i- e NN H D e NN
|l %]
am w

M234:

~ \\\g*o NN g‘o e W 1+ I L S N
— w
*8 h

NN

NQOP
&NODLE
&NOJMPI
&JP

NOOP
&NODLE
&NOJMPI
&JP

NOOP
&NODLE
&NOJIJMPI

&JP

NOOP
&NODLE
&NOJMPI
&CONT

NOOP
&NODLE
&NOJMPI
&JP

BOR2
&NODLE
&NOJMPI
&IF

BOR2
&NODLE
&NOJMPI
&IF

ROTM
&DLE
&NOJMPI
&IF

IMME
&NODLE
&JMPI
&JP

&NOIEN &NOOEY
&CP20 &PFPM
PM34

&NOIEN &NOOEY
&CP20 &PFPM
PM24

&NOIEN &NOOEY
&CP20 &PFPM
PM23

&NOIEN &NOOEY
&CP20 &PFPM
&NOIEN &NOOEY
&CpP20 &PFPM
PM1
W,0,52NR,R11
&IEN &NOOQEY
&CP20 &PFPM
CT16 &CJIP
W,0,S2NR,R10
&I1EN &NOOEY
&CP20 &PFPM
CTlé &CJP
W,15,MDRI,R12
&IEN &NOOEY
&PFPM &BT16
CT16 &CJP
H#0007

&IEN &0EY
&PFPM &BT16
$
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00Al

00A2

00A3

00A4

00AS5

0046

00A7

00AS8

PM24:

NN

~ \\\".?E‘“ NN
3%
W

L e N R T P T L N N
p =
o)
[\8)

i N N Y N

e

BOR2
&NODLE
&NOJMPI
&IFNOT

NOOP
&NODLE
&NOJMPI
&J P

BOR2
&NODLE
&NOJMPI
&IFNOT

NOOP
&NODLE
&NOJMPI
&JP

W,0,S52NR,R11
&IEN &NOOEY
&CP20 &PFPM
CT16 &CJP

&NOIEN &NOOEY
ERR
W,0,S2NR,R9Q
&IEN &NOOEY
&CP20 &PFPM
CT16 &CJP
&NOIEN &NOOEY

ERR

&SRE &CT N

PM1

&NOSRE

&SRE . &CT N

PM1

&NOSRE

TABLE 2 IS USED FOR ROTATING MEMORY WORD(S)
VIA ROTATE AND MERGE INSTRUCTION(S) SO THAT
BURST ERRORS CAN BE ALIGNED WITH THE ERROR
PATTERN PROVIDED BY THE BEP{9520).

ROTM
&DLE
&NOJMPI
&JP

ROTM
&DLE
&NOJMPI
&JP

ROTM
&DLE
&NOJIMPI
&JP

ROTM
&DLE
&NOJMPI
&JP

W,9,MDRI,RS
&IEN &NOOEY
§BT16  &BF2U
REP1

W,10,MDRI,R8
&IEN &NOOEY
&BT16 &BF2U
REP2

W,11,MDRI,R8
&IEN &NOOEY
&BT16 &BF2U
REP3

W,12,MDRI,R8
&ILEN &NOOEY
&BT16 &BF2U
REP4
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00A9

00AA

00AB

00AC

00AD

00AE

00AF

00BO

00BR1

L D W NN LT N - NN N - NN T L . NN

NN

ROTM
&DLE
&NOJMPI
&JP

ROTM
&DLE
&NOJMPI
&JP

ROTM
&DLE
&NOJMPI
&JP

ROTM
&DLE
&NOJMPI
&JP

ROTM
&DLE
&NOJMPI
&JP

ROTM
&DLE
&NOJMPI
&JP

ROTM
&DLE
&NOJMPI
&JP

ROTM
&DLE
&NOJMPI
&JP

ROTM
&DLE
&NOJMPI
&JP

W,13,MDRI,R8
&IEN &NOOEY
&BT16 &BF2U
REP5S

W,14,MDRI,R8
&IEN &NOOEY
&BT16  &BF2U
REP6

W,15,MDRI,R8
&JIEN &NOOEY
&BT16 &BF2U
REP7

W,0,MDRI,R8
&IEN &NOOEY
&BT16 &BF2U
REP8

W,1,MDRI,R8
&IEN &NOOEY
&BT16  &BF2U
REP9

W,2,MDRI,R8
&IEN &NOOEY
&BT16  &BF2U
REP10

W,3,MDRI,R8
&IEN &NOOEY
&BT16  &BF2U
REP11

W,4,MDRI,R8
&IEN &NOOEY
&BT16 &BF2U
REP12

W,5,MDRI,RS8
&TEN &NOOEY
&BTl16 &BF2U
REP13
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00B2

00B3

00B4

00B5

00B6

00B7

00B8

00B9

00BA

- NN

NN N

NN O v NN T e SOOI D e SO T e SO A e NN NN

ROTM
&DLE
&NOJMPI
&JP

ROTM
&DLE
&NOJMPI
&JP

ROTM
&DLE
&NOJMPI
&JP
IMME
&DLE
&NOJMPL
&JP

IMME
&DLE
&NOJIMPI
&JIP

IMME
&DLE
&NOJMPI
&JIP

IMME
&DLE
&NOJIMPI
&JP

IMME
&DLE
&NOJMPI
&JP

IMME
&DLE
&NOJMPI
&JP

W,6,MDRI,R8
&IEN &NOOEY
&BT16 &BF2U
REP14

W,7,MDRI,RS
&IEN  &NOOEY
sBT16  &BF2U
REP15

W,8,MDRI,R8
&IEN &NOOEY
&BT16 &BF2U
REP16

H#0001

&IEN &NOOCEY
&BT1l6 &BF2U
RM1

H$0003

&IEN &NOOEY
&BT16 &BF2U
RM2

H#0007

&IEN &NOOEY
&BT16 &BF2U
RM3

H$OOOF

&IEN &NOOEY
&BT16 &BF2U
RM4

H#001F

&IEN &NOOEY
&BT16 &BF2U
RM5

H#O0O03F

&IEN &NOOEY
&BT16 &BF2U
RM6
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00BB REP7:
/
/
/

00BC REPS:
/
/
/

00BD REP9:
/
/
/

’
00BE REP10:
/
/
/

’
0COBF REP11:
/
/
/

[
00CO REP12:
/
/
/

;
00C1 REP13:
/

/
/

¥
00C2 REP14:
/
/
/

L
00C3 REP15:
/
/
/

IMME
&DLE
&NOJIMPI
&J P

IMME
&DLE
&NOJIMPIL
&JP

IMME
&DLE
&NOJMPI
&JP

IMME
&DLE
&NOJMPI
&JP

IMME
&DLE
&NOJMPI
&JP

IMME
&DLE
&NOJMPI
&JP

IMME
&DLE
&NOJMPI
&JP

IMME
&DLE
&NOJMPI
&JP

IMME
&DLE
&NOJIMPI
&JP

H#007F
&IEN
&BT16
RM7

H#0OFF
&1IEN
&BT16
RM8

H$O1lFF
&IEN
&BT16
RM9

H#03FF
&IEN
&BT16
RM10

H#Q7FF
&IEN
&BT16
RM11

H#OFFF
&IEN
&BT16
XOR

H#1FFE
& IEN
&BT16
XOR

H#3FFC
&IEN
&BT16
XOR

H# 7FF8
&IEN
&BT16
XOR

&NOOEY
&BF2U

&NOOEY
&BF2U

&NOOEY
&BF2U

&NOOEY
&BF2U

&NOOEY
&BF2U

&NOOEY
&BF2U

&NOOEY
&BF2U

&NOOEY
&BF2U

&NOOCEY
&BF2U
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00C4 REP16:

/
/
/

00C5 RM1:
/
/
/

;
00C6 RM2:
/

/
/

00C7 RM3:
/
/
/

00C8 RM4:
/
/
/

00C9 RM5:
/
/
/

00CA RM6:
/
/
/

00CB RM7:
/
/
/
00CC RM8:
/
/
/

IMME
&DLE
&NOIMPI
&JP

ROTM
&DLE
&NOJMPI
&JP

ROTM
&DLE
&NOJMPI
&JP

ROTM
&DLE
&NOJMPI
&JP

ROTM
&DLE
&NOIMPI
&JP

ROTM
&DLE
&NOJIMPI
&JP

ROTM
&DLE
&NOJIMPI
&JP

ROTM
&DLE
&NOIMPI
&JP

ROTM
&DLE
&NOJMPI
&JP

H#FFF(Q

&IEN &NOOEY
&BT16 &BF2U
XOR

W,9,MDRI,R9
&IEN &NOOEY
&BT16  &BF2U
REP17

W,10,MDRI,R9
&LEN &NOOEY
&BT16 &BF2U
REP18

W,11,MDRI,R9O
&IEN &NOOEY
&BT16 &BF2U
REP19

W,12,MDRI,R9
&IEN &NOOEY
&BT16 &BF2U
REP20

W,13,MDRI,R9
&IEN &NOOEY
&BT16 &BF2U
REP21

W,14,MDRI,R9
&IEN &NOOEY
&BT16 &BF2U
REP22

W,15,MDRI,R9
&IEN &NOOEY
&BT16 &BF2U
REP23

W,0,MDRI,R9
&IEN &NOOEY
&BT16 &BF2YU
REP24
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“ 00CE
(: 00CF
! 00DO
’ 00D1
. 00D2
: 0oD3

- 00D 4

i 00DS

SN T e O T e NN T e NN T e OO T e NN T e AN

RN P NN L

00CD RM9:

=
fa
<

=
=
-]

EP17:

EP18:

EP19:

EP20:

EP21:

Ep22:

ROTM
&DLE
&NOJMPI
&JP

ROTM
&DLE
&NOJMPI
&JP

ROTM
&DLE
&NOJMPI
&JP

IMME
&DLE
ENOJMPT
&JP

IMME
&DLE
&NOJMPI
&JP

IMME
&DLE
&NOJMPI
&JP

IMME
&DLE
&NOJMPI
&JP

IMME
&DLE
&NOJMPI
&JP

IMME
&DLE
&NOJMPI
&JP

W,l,MDRI,R9
&I1EN &NOOEY
&BT16 &BF2U
REP25
W,2,MDRI,R9
&IEN &NOOEY
&BT16 &BF2U
REP26
W,3,MDRI,R9
&IEN &NOOEY
&BT16 &BF2U
REP27

H{FFEQ .
&I1EN &NOOEY
&BT16 &BF2U
XOR

H#FFCO

&IEN &NOOEY
&BT16 &BF2U
XOR

H#FF80

&IEN &NOOEY
&BT16 &BF20U
XOR

H#FF0O

&IEN &NOOEY
&BT16 &BF2U
XOR

H#FEOQ

&TIEN &NOOEY
&BT16 &BF2U
XOR

H#FCOO0

&TEN &NOOEY
&BT16 &BF2U
XOR
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00D6 REP23:
/

/
/

r
00D7 REP24:
/
/
/

f
00D8 REP25:
/
/
/

00D9 REP26:
/
/
/

00DA REP27:
/
/
/

IMME
&DLE
&NOJMPI
&JP

IMME
&DLE
&NOJMPI
&JP

IMME
&DLE
&NOJMPI
&JP

IMME
&DLE
&NOJMPI
&JP

IMME
&DLE
&NOJMPI
&JP

H$F800
&IEN
&BT16
XOR

H#F000
&IEN
&BT16
XOR

H4E000
&IEN
&BT16
XOR

H$COO00
&IEN
&BTl6
XOR

H#8000
&IEN
&BT16
XOR

&NQOEY
&BF2U

&NOOEY
&BF2U

&NOOEY
&BF2U

&NOOEY
&BF2U

&NOOEY
&BF2U
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&NOSRE
&BF2L

&NOSRE
&BF2L

&NOSRE
&BF2L

&NOSRE
&BF2L

&NOSRE
&BF2L
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00DB

00DC

00DD

00DE

00DF

e UG I he ne me e we e we e we
c
)

. 2«-. ~ NN
9]

L R W

NN

SUBROUTINE MULTIPLY

THIS SUBROUTINE MULTIPLIES A DOUBLE PRECISION
WORD BY A SINGLE PRECISION WORD AND ASSUMES
A DOUBLE PRECISION ANSWER. THE MULTIPLIER

IS IN D, THE MULTIPLICAND IS IN R12,R13, AND
THE ANSWER APPEARS IN R6,R7(LAC). NOTE, UPON
RETURNING TO THE MAIN PROGRAM THE SUBROUTINE
INITIATES AN IMMEDIATE MOVE TO R1l2Z.

SHFTR W,SHDR, SHDNZ ,R8
&NODLE &IEN &NOCEY &SRE

&NOJMPI
&CONT

SOR W,MOVE, SORY,R13
&DLE SNOIEN &OEY &NOSRE
&NOJMPI

&CONT

SOR W,MOVE,SORA,R12
&NODLE &IEN &NOCEY &NOSRE &CT L

&NOJMPI
&IFNOT CTlé6 &CJpP NOTQ

TOR1 W,TORAR, ADD, R6
&NODLE &IEN &NOOEY &SRE

&NOJMPI
&CONT

TOR1 W, TODRR, ADDC, R7
&NODLE &IEN &NOOEY &NOSRE

&NOJMPI
&CONT
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00E0 NOTQ:

00E1

00E2

00E3

/

- \\

N NN NN N

i N

SHFTR W,SHRR, SHUPZ ,R12
&NODLE &IEN &NOOEY &SRE
&NOJMPI

&CONT

SHFTR W,SHRR,SHUPL,R13

&DLE - &IEN &OEY &NOSRE
&NOJMPI

&CONT

SHFTR W,SHRR,SHDNZ,R8
&NODLE - &IEN &NOOEY &SRE
&NOJMPI

&RPCT  CYC

SOR W,MOVE,SOI,R12

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&RTN
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SUBROUTINE DIVIDE

THIS SUBROUTINE DIVIDES A DOUBLE PRECISION
NUMBER BY A DOUBLE PRECISION NUMBER LEAVING
ONLY A REMAINDER. THE DIVISOR IS IN R12,R13,D
AND THE DIVIDEND/REMAINDER APPEARS IN R6,R7.
NOTE, UPON RETURN AN IMMEDIATE SUBTRACT IS

N N = LTI T I T T P P
(]
L

INITIATED.
OOE4 SOR W,MOVE,SORA,R12
&NODLE &IEN &NOOEY &NOSRE
&NOJMPI
&CONT

!
00E5 CYC1: TOR1 W,TORAR, SUBS, R6
/ &NODLE &IEN &NOOEY &SRE
/ &§NOJMPI
/ &CONT
I
00E6 TOR1 W,TODRR, SUBSC,R7
/ &NODLE &IEN &§NOOEY &SRE
/ &NOJMPI
/ &§CONT
'
NOOP
00E7 / &NODLE &IEN &NOOEY &NOSRE &CT N
/ &NOJIMPI
/ &IFNOT CT16 &CJP POS
¥
00ES8 TOR1 W,TORAR, ADD, R6
/ &NODLE &IEN &NOOEY &SRE
/ &NOJIMPI
/ &CONT
1
00E9 TOR1 W, TODRR, ADDC,R7
/ &NODLE &IEN &§NOOEY &NOSRE
/ &§NOJMPI
/ &CONT
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00EA POS:

00EB

Q0EC

/

e NN L

NN

SHFTR
&DLE
&NOJMPIL
&CONT

SHFTR
&NODLE
&NOJMPI
&RPCT

TOR1
&NODLE
&NOJMPI
&RTN

W,SHRR,SHDNZ ,R13
&IEN &0EY &5SRE

W,SHA,SHDNL,R12
& LEN &NOOEY &NOSRE

CYCl

W,TORIR,SUBR,R6
&IEN &NOOEY  &SRE

-132-

[

Lo




—

AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
AM29116 / AM9520 - BASED DISK CONTROLLER

kS

._.V,__

;
: WRITE SECTOR
; (R3) TO R4 AND MAR.
: ENTER OUTPUT MODE. (TURNS ON WRITE CLOCK.)
: INITIALIZE COUNTER FOR OUTPUT DATA PREAMBLE LOOP.
H
OOED WRSEC1l: SOR W,NEG, SOAR,R4
/ &NODLE &IEN &NOOEY &NOSRE
/ &MADR  &NOJMPI &OUPT
/ &LDCT 5
H
;
; BEGIN WRITE DATA PREAMBLE LOOP.
: TURN ON WRITE GATE.
: PASS WHEN FIFO ARRAY READY FOR OUTPUT.
;
WRSEC2: NOOP
00EE / &NODLE &NOIEN &NOOEY &NOSRE
/ &NOJMPI &OUPT &WRGA
/ &IFNOT RDYO &CJP $
;
;
; : OUTPUT H#0000 TO FIFO ARRAY.
H
00EF SONR W,MOVE, SOZ ,NRY
/ &NODLE &NOIEN &OEY &NOSRE
i / &NOJMPI &QOUPT  &WRGA
/ &CONT
;
H
: END WRITE DATA PREAMBLE LOOP.
;
00F 0 SONR W,MOVE, SOZ,NRY
/ &NODLE &NOIEN &OEY §NOSRE
/ &BF16 &BTO03 &NOJMPI &OUPT &§PLO3 &§WRGA
/ &RPCT  WRSEC2
:
;
; OUTPUT LAST DATA PREAMBLE BYTE AND THE H#FE DATA SYNC BYTE.
: INITIALIZE COUNTER FOR WRITE DATA SEGMENT LOOP.
: PASS WHEN FIFO ARRAY AGAIN READY FOR OUTPUT.
H
O0O0F1 WRSEC3: SONR W,MOVE,SOI,NRY
/ &DLE &NOIEN &OEY &NOSRE
/ &§NOJMPI &OQUPT  &WRGA
/ &LDCT 131
i
QO0F 2 IMME H§FEOQ
/ &DLE &NOIEN &OEY &NOSRE
/ &NOJMPI &OQUPT &WRGA
/ &IFNOT RDYO &CJIP WRSEC3
v H
{; 00F 3 SONR W,MOVE, SOD, NRY
A / &NODLE &NOIEN &OEY &NOSRE
/ &BF16 &BTO3 &§NOJMPI &OQUPT &PLO3 &WRGA
/ &CONT
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00F4

00F5

00F6

00F7

L i W W e me me e N N N B e we e e

e wme wme W TN NN

B

RSEC4:

BEGIN WRITE DATA SEGMENT LOOP.
(R4) TO MAR.

SOR W,MOVE, SORY,R4

&NODLE &NOIEN &OEY &NOSRE
&MADR &NOJMPI &OUPT &WRGA
&CONT

INCREMENT (R4).

SOR W,INC,SORR,R4

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI &OUPT &WRGA

&CONT

((MAR)) TO FIFO ARRAY.
END WRITE DATA SEGMENT LOOP.

NOOP

&NODLE &NOIEN &NOOEY &NOSRE

&BTO3 &MREA &NOJMPI &OUPT &PLO3 &WRGA
&RPCT WRSEC4

CLEAR (R4).
INITIALIZE COUNTER FOR WRITE DATA POSTAMBLE LOQP.

SOR W,MOVE, SOZR, R4

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI &OUPT &WRGA

&LDCT 1
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00F8

00F9

00FA

0OFB

00FC

e NN E v we e v

. we e we e WS

e e e NN N

e e e wa e wme NN

NN

RSECS:

BEGIN WRITE DATA POSTAMBLE LOOP.
QUTPUT H#0000 TO FIFOC ARRAY.

SOR W,MOVE,SORY,R4

&NODLE &NOIEN &OEY &NOSRE
&NOJMPI &OUPT &WRGA

&IFNOT RDYO &CJP $

SOR W,MOVE, S50RY, R4

&NODLE &NOIEN &OEY &NOSRE
&BF1l6 &BTO3 &NOJMPI &OUPT
&CONT

{(NOOP FOR TIMING PURPOSES)
END WRITE DATA POSTAMBLE LOOP.

NOOP :

&NODLE &NOIEN &NOOEY &NOSRE
&NOIJMPI &OUPT &WRGA

&RPCT WRSECS

TURN OFF WRITE GATE.

NOOP
&NODLE &NOIEN &NOOEY &NOSRE

&NOJMPI &OUPT
&CONT

THEN LEAVE OUTPUT MODE. (TURNS
LOAD 0 INTO RO.
RETURN,

SOR W,MOVE, SOZR, RO

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&RTN

END
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TOOCOTTITOOOTTTITT
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OTITOTT0000000000
TOOOOTTIOOO0TTTITT
TOTO000TO000TTIOTT
O0TO000TO0O0OCTITIOTT
TOTOOOTTOO0OTTIOTO
000000TOTOO0CTTITIO
TOTC0000TOOTTOTT
O0TOOTTOTOTTITIOTT
000000TOTOO00TTTO
000000TO0TO00TTIO
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0020
0021
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0031
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0033
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11111 1IXXXXXXOXXX
1010101010010XXX
101011011011XXXX
101100011011XXX0
110011010010XXXX
111]111XXXXXXXXXX
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doNd
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XAXXKXXAAAKXXKXX XXX
AXXXKAXAXXKAAAAX
XAKLXXAUX KKK XK XAX
XXXXXAXAXKXXXXXX
XAXXAXAAUXKAAAXXX
XXX XXX XXX XN XXXXX
AXXAAXKXXAXAKKKKX
XXXXXXXXXXAXXAXX
XXX AKX AAXAXKKKAXKX
1.9.0.9.0.8.9.9.4.9.4.¢.9.9.4.¢.4
XAAAXXAAAKAAAXXX
AXAXAXKXAXXKXAXKY
XXX AXAAAAKA XK AXX
XXKXXAXXXXKXLXOX
AXXXXXXXAXXAKLKXXX
1.$.9.0.0.69.9.99.9.6.69.9.4
AAXAAAXAKXXAXAXOX
XXXXXXAXXAXAXAXX
XXXNXXKXXAXXXAXXO
KAXKXKXAXLAAARXKX
AXAXAAOXXOXXXX00
AXXAXXOXXXKXXXKXXO
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AXAAAXAOAXXXXAOXX
XXXXXXOXXOXXXXXX
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O TXXXXXOXXXXXXX0
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OTXXXXXXXXXXXXXX
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O TXXXXXXXXXXXXXX
OTXXXXXXXXXXXXXX
O TXXXXXXXXXXXXXX
0 TXX0XXXOXXXXXXX
OTXXXXXXXXXXXXXX
O TXXXXXXXXXXXXXX
OTXXOXXXXOXXXXXX
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TTITTOTTTOTOOXXXX
TITTIOTTTOTOOXXXX
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HATTOULNOD ASIA daASVd — QTS6WY / 9TTI6CWY
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TOOTOTTITOO0TITOTT
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000T0OTTTO0000TT
O0OTOOTTITTITIOOO0IT
TOTOO000TTIO000TTT
000000TOTOO00TTTO
0TT0TO00000000000
TOOOOTTTOO0OTTTITT
000T0000TOOTTIOTT
TIITTT00000000000
OOOOQOTTTOOOTTITIT
00000000TOOTTOTIT
000000TOTOOOTTITO
0000O00OTOTOOOTTITO
000000TOTO00OTTTO
000000TOTOOOTTITO
000000TOTO00TTTIO
000000TOTO00TTITIO

TOTOOTTIOTOTTIONL

000000TOTOOOTTTO
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TOTOOTTOTOOTTIOTT
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O0OTOOTTOTOTTTIOTT
TOTOOTIOTIOTTIOTT
000000GTOTOOOTTITO
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005a
005B
005C
005D
005E
005F
0060
0061
0062
0063
0064
0065
0066
0067
0068
0069
006A
006B
006C
006D
006E
006F
0070
0071
0072
0073

0000000000001101
1101100011101010
0000000001011001
1101100011101011
0000000000010111
1101100011101100
0000000010010000
1011111100101100
0000000000000111
1001110000001001
0000000000001101
1001110000001010
0000000001011001
1001110000001011
0000000000010111
1101100100000111
1101100011101100
1110011100100011
1101100011101101
0000000000000110
1101100001001000
1011111110101000
1100011110001101
1101100001001001
1101010100110000
1100001110001101

XXXX010011101111
XXXX010011101111
XXXX010011101111
XXXX010011101111
XXXX010011101111
XXXX010011101111
XXXX010011101111
XXXX010111101111
XXXX000000110001
XXXX010011101111
XXXX0100111i01111
XXXX010011101111
XXXxX010011101111
XXXX010011101111
XXXX010011101111
XXXX010011101111
XXXX010011101111
XXXX010011101111
XXXX010011101111
XXXX010011000000
XXXX001100010011
XXXX010011101111
XXXX010011000000
XXXX001100010011
XXXX010011101111
XXXX010011000000

11111 1XXXXXXXXXX
111111XXXXXXXXXX
I1111IXXXXXXXXXX
I11111IXXXXXXXXXX
11111 1XXXXXXXXXX
111111XXXXXXXXXX
J11111XXXXXXXXXX
J1TI1IXXEAXNXKXXX
100010011110XXXX
111111XXXXXXXXXX
11111 IXXXXXXXXXX
11111 1XXXXXXXXXX
11111 1XXXXXXXXXX
11111 EXXXXXXXXXX
111111XXXXXXXXXX
1111 11XXXXXXXXXX
11111 XXXXXXXXXX
111111XXXXXXXXXX
111111 XXXXXKXXXK
000100XXXXXXXXXX
011011011110XXXX
I11111XXXXXXXXXX
000011 XXXXXXXXXX
011011011110XXXX
1111 1EXXXXXXXXXX
000110XXXXXXXXXX

XXXXXXXXXXXXXX10
XXXXXXXXXXXXXX10
XXXXXXXXXXXXXX10
XXXXXXXXXXXXXX10
XXXXXXXXXAXXXX10
XXXXXXXXXXXXXX10
XAXXXXXXXXXXXX10
XXOXX0OXXXXXXXX10
XX0XX0XXXXXXXX01
XXXXXXXXXXXXXX10
XXXXXXXXXXXXXX10
XXXXXXXXXXXXXX10
XXXXXXXXXXXXXX10
XXXAXXXXAXXKXXX10
XXXXXXXXXXXXXX10
XAXXXXXXXXXXXX10
AXXXXXXXXXXXXX10
XXXXXXXXXXXXXX10
AXXXXXXXXXXXXX10
AXAXXXXXXXXXKXX10
XXXXXXXXXXXXXX10
XXXXXAAXXXXXXX10
XXXXXXXXXXXXXX10
XXXXXXXXXXXXXX10
XXXXXXXXXXXXXX10
XXXXXXXXAXXXXXL0

XXXXXAXXXEXXKXKXXX
XXXAXAXXXKXXKXXXX
XXXXAXXXAXXXKXXX
AXXXEXXXXXXXXXXXX
XXAXAXXXXAXXXXXKXX
XXXXXXXXXXXXAAXX
XAXXAXXXXXXXXXXX
XXXXXOXXXXKXXXXXX
AXXXXOXXXXXXXXXX
XAXXXXXXXXXXXXXX
XAKXXXKXXKXXXAXAXX
XXXXXAAXXXAXKXXKXX
XXXXXXXXXXXXXXXX
1.9.8.9.9.9.9.4.9.9.4.9.9.0.0.0.4
KXXXXXXXXKXXXXKXX
XXXXXXXXXXXXXXXX
XXXXXXAXXXXX XXX
KXXAAXAXXXXAAXXXK
XXAXXXAXXXXXXXXX
XXXXXXAUXXXXXXXXX
XXXXXXXXXXXXXXXX
1 $.6.9.8.9.9.9.$.0.9.999.9.¢4
XXXXXXXKXXKXKXXXXX
XXAXXAXKXXXXXXXXX
XXXXAXXXXXAXKXKXX
XXXXXXXXXXLLXXXX
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0074
0075
0076
0077
0078
0079
007A
007B
007¢C
007D
007E
007F
0080
0081
0082
0083
0084
0085
0086
0087
0088
0089
008A
0088
008C
g08D
CO08E
0090
0091
0092
0093
0094
0095
0096
0097
0098
0099

1101100001001010
1010100100101000
1100011110001101
1101100001001011
0111000100000000
1101100011101101
0000010001110111
1110111011100010
1001110000100111
0000000000001000
1101100100001000
1101100100001001
1101100000001001
1011100111000110
0000111111111111
1001110011000110
0000000000001111
1001110010000110
0000000010100101
1000000001000100
1110000110000101
ip01111100001000
1101100001001000
1111110010000000
1001111100001001
1101100001001001
1101100100000000
1100000111101001
1100000111101011
1100000111101001
1100000111101011
1100000111101010
1100000111101010
1100000111101001
1101100100000110
0111000101000000
0111000101000000

e

vl.4

XXXX001100010011
XXXX010011101111
XXXX010011000000
XXXX001100010011
XXXX010011101111
XXXX000111000000
XXXX000100010011
XXXX010011101111
XXXX010011101111
XXXX010011101111
XXXX010011101111
XXXX010011101111
XXXX010011101111
XXXX010011101111
XXXX010011101111
XXXX010011101111
XXXX010011101111
XXXX010011101111
XXXX000011101111
XXXX010011101111
XXXX000011101111
XXXX010111101111
XXXX001011101111
XXXX001011101111
XXXX010111101111
XXXX001011101111
XXXX000010101111
XXXX110000110010
XXXX110000110010
XXXX110000110010
XXXX110000110010
XXXX110000110010
XXXx110000110010
XXXX110000110010
XXXX110000110001
XXXX011000110010
XXXX011000110010

011011011110XXXX
11111 1XXXXXXXXXX
000100 XAXXXXXXXX
011011011110XXXX
111111XXXXXXXXXX
000110XXXXXXXXXX
100100011110XXXX
11111 IXXXXXXXXXX
111111IXXXXXXXXXX
11111 IXXXXXXXXXX
111111XXXXXXXXXX
11111 1XXXXXXXXXX
111111XXXXXXXXXX
111113XXXXXXXXXX
111111XXXXXXXXXX
J11111XXXXXXXXXX
11111 1IXXXXXXXXXX
11111 1XXXXXXXXXX
111111XXXXXXXXXX
11111 1XXXXXXXXXX
111111XXXXXXXXXX
111111XXXXXXXXXX
11111 1XXXXXXXXXX
111111XXXXXXXXXX
111111XXXXXXXXXX
111111XXXXXXXXXX

111111011110XXXX.

0111010112110XXXX
011000011110XXXX
011001011110XXXX
011011011110XXXX
011010011110XXXX
011011011110XXXX
011011011110XXXX
100011011110XXXX
011110011110XXXX
100001012110XXXX

XXXXXXXXXXXXXX10
XXXXXXXXXXXXXX10
XAXAXXXXXXXXXX10
XXXXXXXXXXXXXX10
XXXXXXXXXXXXXX10
XXXXXXXXXXXXXX10
XXXXXXXXXXXXXX10
XXXXXXXXXXXXXX10
XXXXXXXXXXXXXX10
XXXXXXXXXXXXXX10
XXXXXXXXXXXXXX10
AXXXXXXXXXXXXX10
XXXXXXXXXXXXXX10
XXXXXXXXXXXXXX10
XXXXXXXXXXXXXX10
XXXXXXXXXXXXXX10
XXXXXXXXXXXXXX10
XXXXXXXXXXXXXX10
XXXXXXXXXXXXXXOL
XXXXXXXXXXXXXX10
XXXXXXXXXXXXXX10
XXXXXOXXXXXXXX10
OXXXXXXXXXXXXX10
XXXXXXXXXXXXXX10
XXXXXOXXXXXXXX10
OXXXXXXXXXXXXX10
DXXXXXXXOXXXXX10
XXXXXXXXXXX0XX10
XXXXXXXXXXX0XX10
XXXXXXXXXXX0XX10
AXXXXXXXXXX0XX10
XXXXXXXXXXX0XX10
XXXXXXXXXXX0XX10
AXXXXXXXXXX0XX10
XXXXXXXXXXXXXX10
XXXXXXXXXXX0XX10
XXXXXXXXXXX0XX10

PAGE

AXXAAXXKXKXXXXXXXX
XXXXXXXXXKXXXXXX
XXXXAXXXXXXAXXXX
AXXAAXXKXKXXXXXXX
XXXXXXXXKXXXXXXXX
XXXXXXXXXXXXKXXXX
XXAXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
XXXXXEXXXXXXXX XXX
XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXKXX
XXXXXXXAXXXXXXXX
XXXXXKXXXXXXXXXXX
XAXXXXXXXXKXXXXXX
XAXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
XXXXXXAXXXXXX XXX
AXXXXXXXXXXAAXXX
OXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
XXOXXEXKXXKRXKXXXK
DXXXAXXXXXXXKXXXX
XXXXXXXXXXXAXXXX
XXOXXXXXXXXXXXXX
XXXXXXXXXXXXXKXXX
XXXXXOXXXXXXXXXX
XXXXXOXXXXXXXXXX
XXXXXOXXXXXXXHXX
XAXXXOXXXXXXXXXX
XXXXXOXXXXXXXXXX
XXXXXOXXXXXXXKXXX
XXXXXOXXAXXXXXXX
XXXXXOXXXXXXXXXX
XXXXXOXXXXXXXXXX
XXXXXOXXXXXXXXXX

51
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009A
009B
009C
009D
009E
009F
00AQ
00Al
00A2
00A3
00A4
00DAS
00A6
00A7
00A8
00A9
00AA
00AB
00AC
00AD
00AE

0111000101000000
0111000101000000
0111000101000000
1100000111101011
1100000111101010
1011111100101100
0000000000000111
1100000111101011
0111000101000000
1100000111101001
0111000101000000
1011001100101000
1011010100101000
1011011100101000
1011100100101000
1011101100101000
1011110100101000
1011111100101000
1010000100101000
1010001100101000
1010010100101000

XXXX011000110010
XXXX011011101111
XXXX011000110010
0111110000110001
0111110000110001
0111010100110001

'XXXX000000110010

0111110000110010
XXXX011000110001
0111110000110010
XXXX011000110001
XXXX010100110010
XXXX010100110010
XXXX010100110010
XXXX010100110010
XXXX010100110010
XXXX010100110010
XXXX0l0100110010
XXXX010100110010
XXXX010100110010
XXXX010lo00110010

100011011110XXXX
I111111XXXXXXXXXX
011111011110XXXX
011000010010XXXX
011000010010XXXX
010111010010XXXX
100000011110XXXX
011111010011XXXX
011000011110XXXX
011111010011XXXX
011000011110XXXX
110101011110XXXX
110110011110XXXX
110111011110XXXX
111000011110XXXX
111001011110XXXX
111010011110XXXX
111011011110XXXX
111100011110XXXX
111101011110XXXX
111110011110XXXX

XXXXXXXXNXX0XX10
AXXXAXXXXXX0XX10
XXXXXXXXXXX0XX10
XXXXXXXXXXX0XX10
XXXXXXXXXXX0XX10
XX0XXOXXXXXXXX10
XXOXXOXXXXXXXX01
XXXXXXXXXXX0XX10
XXXXXXXXXXXXXX10
XXXXXXXXXXX0XX10
XXXXXXXXXXXXXX10
X00XX0XXXXXXXX10
XOOXX0XXXXXXXX10
X00XX0XXXXXXXX10
X00XX0XXXXXXXX10
X00XX0XXXXXXXX10
XO0XX0XXXXXXXX10
X00XX0XXXXXXXX10
X00XXOXXXXXXXX10
X0O0XXOXXXXXXXX10
X0O0XXOXXXXXXXX10

XAXAXXOXXKXXXXKXKXXX
XXXXXOXXXXXXXXXX
AXXAXOXXXXXXXAXX
AXXXXOXXXXKXXXXXX
XAXXXOXXXXXXXXXX
AXXKAXOXXXAXXXKXXX
XXXXXOXXXXXXXXXX
XAXAXXOXXXXXXXXXX
EXXXXXXXXXXXXXXX
XXXXXOXXXXXXXXXX
AXKAXXXXXXXXXXKAX
XAXXXXXXXXXXXXXX
).9.9.6.6.9.9.9.8.4.0.0.9.9.9.9.4
XXXXXXAXXAXXXXXX
AXKXXXAAXXXXXXXXX
XAXXXXXXXXXXXXXX
AXXAXXXXXXXXXXXXX
XXAXXXXXXXXXXXXX
). 9.9.9.9.9.0.8.4.8.8.9.4.9 0.9 4
XXAXXXXXAXAXXXXXX
XXXXXXXXXXXXXXXX
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00AF
00BO
00B1
o0B2
00B3
00B4
00B5
00B6
00B7
00B8
00B9
O0BA
00BB
00BC
00BD
00BE
0OBF
00CO
00C1
00C2
0oC3
00C4
00C5
ao0Ceo
goc7
00Cs8
00C9
00CA
00CB
pocc
00CD
00CE
00CF

1010011100101000
1010100100101000
1010101100101000
1010110100101000
1010111100101000
1011000100101000
0000000000000001
0000000000000011
0000000000000111
0000000000001111
0000000000011111
0000000000111111
0000000001111111
0000000011111111
0000000111111111
0000001111111111
000001111111211111
0000111111111111
0001111111111110
0011111111111100
0111111111111000
1111111111110000
1011001100101001
1011010100101001
1011011100101001
1011100100101001
1011101100101001
1011110100101001
1011111100102001
1010000100101001
1010001100101001
1010010100101001
1010011100101001

V1.4

XXXX010100110010
XXXX010100110011
XXXX010100110011
XXXX010100110011
XXXX010100110011
XXXX010100110011
XXXX010100110011
XXXX01010011i0011
XXXX010100110011
XXXX01010011i0011
XXXX010100110011
XXXX010100110011
XXXX010100110011
XXXX010100110011
XXXX010100110011
XXXX010100110011
XXXX010100110011
XXXX010100110010
XXXX010100110010
XXXX010100110010
XXXX010100110010
XXXX010100110010
XXXX010100110011
XXXX010100110011
XXXX010100110011
XXXX010100110011
XXXX010100110011
XXXX010100110011
XXXX010100110011
XXXX010100110011
XXXX010100110011
XXXX010100110011
XXXXx010100110011

111111011110XXXX
000000011110XXXX
000001011110XXXX
000010011110XXXX
000011011110XXXX
000100011110XXXX
000101011110XXXX
000110011110XXXX
000111011110XXXX
001000011110XXXX
001001011110XXXX
001010011110XXXX
001011011110XXXX
001100011110XXXX
001101011110XXXX
001110011110XXXX
001111011110XXXX
000111011110XXXX
000111011110XXXX
000111011110XXXX
000111011110XXXX
000111011110XXXX
010000011110XXXX
010001011110XXXX
010010011110XXXX
010011011110XXXX
010100011110XXXX
0101010111210XXXX
010110011110XXXX
010111011310XXXX
011000011110XXXX
011001011110XXXX
011010011110XXXX

XOOXXOXXXXXXXX10
XOOXXOXXXXXXXX10
X0OXXOXXXXXXXX10
XO00XXOXXXXXXXX10
X00XX0XXXXXXXX10
X0OXXOXXXXXXXX10
X0OXXO0XXXXXXXX10
X00XXOXXXXXXXX10
X00XX0OXXXXXXXX10
X00XX0XXXXXXXX10
X00XX0XXXXXXXX10
XO0O0XX0XXXXXXXX10
XO0OXXOXXXXXXXX10
XO00XX0XXXXXXXX10
X00XX0XXXXXXXX10
XOOXX0XXXXXXXX10
X0OXX0OXXXXXXXX10
XO0O0XXOXXXXXXXX10
XOOXX0XXXXXXXX10
XO0OXXOXXXXXXXX10
XOOXXO0OXXXXXXXX10
X00XX0XXXXXXXX10
X00XX0XXXXXXXX10
X0O0XX0XXXXXXXX10
XOOXXOXXXXXXXX10
XO0XX0XXXXXXXX10
XOOXXOXXXXXXXX10
X00XX0XXXXXXXX10
XOOXXO0XXXXXXXX10
X00XX0XXXXXXXX10
XOOXXOXXXXXXXX10
XOOXX0XXXXXXXX10
X00XXOXXXXXXXX10

i il

PAGE

XXXXXXAXXXXXXXKX
XXXXXXXXXXAXXXXX
AXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
XXAXXXKXXXXXKXXXXX
XXXXAXXXXKXXXXXXX
XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXKXX
XXXXAXXXLXXXXXXX
XXXXXXXXXXXAXXXX
XXXXXXXXXXXXXXXX
XEXXXXXXXXXXXXKXX
XAXXXAXXXXKXXXXXX
XXXXXXXXXXXXXXEX
XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
XXXXAXXXXXXXXXXX
XXXXXAXKXXXKXXXXX
XXXXXXXXXXAXXKXXX
XXXXXXXXXXXXXXXX
XXX XXX XXX XXXXXXX
XXXXXXXXXXXEXXKEX
XEXXXXXXXXX XX XXX
XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
XXXAXXXXXXXXXXHX
XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
XXXAKXXXXXXKXXXXX
XXXXXXXXXXXXXKXXX

52



XAAAXXXAAAKXXAAXX
AAXKXXX XXX AXXXXX
AXKXXAXXKXXXAXKXX
XXAXXAAXXAX XXX
AXX XX XXX XALXXKY
1,9.9.9.9.8.0.0.4.9.9.9.9.4.994
XXXAAXAXXKXXXXXXX
AAXAXXKLLAAARAAXX
XXXXXXAXAAKAXKXX
AAAXAXLXXKEXAAXX
XXXXXAAXXKKEXXXAX
XXNAAAAXXXXKAXXX
XXANXXXLLAAARKXXX
XXAAAAXKLKXXXAXXXX
XXXXAXXAXAAXAKAXKX
19.9.9.0.66.9.4.9¢.$.9.9¢9.4
KAXXEAXKXXKKXXAXX
XXXXXXAAXXXKXXXXK
AAXAXXKKAXKXKXKXXK
XX XAKKXEXXARAKAXXX
NAXAX XA ALAAKKXX
AAXRXXAXAUXAANKXXX
AXXXRXAAXAAKAAKXX
AAAAXXAKXAKXKAANAXX
HAXX KX XX XU XXAXX

O TXXAXXXAAXKKXXXX
DTXXXAXXAXXXKXYXX
QOTXXXXXXAAXKXXXX
OTAXAXAXXXXXXXXX
OTXXAXAXLXAXAXXX
OTXXXXAXXXAXAXXK
DITXXXAAAAXXXXXXXX
OTXXXXAXXXXAXXXXX
OTXXXXXXXXXXXAXX
OTXXAXAXXXXAXXXX

O TXXXXXXXXXXXXXX

OTXXXAXAXKXKXKXXX
OTXXXXXAXAXAAXXX
D IXXAXXXXXXXAXXX
DTXXXXXXXX0XX00X
OTXXXXXXXX0XX00X
OIXXXXNAXXO0XXO00X
OTXXXXXXXX0XX00X
OTXXXAXXXXOXX00X
QTXXXAXXXXO0XX00X
DTXXXXXXXX0XX00X
OTIXXXXXXXX0XX00X
OTXXXXXKXXXOXX00X
O TXXXXXXXX0XX00X
OTXXXXXXXX0OXX00X

XXXNAXXXXXTTITTILT
XXXXTTOOTOOTOTOT
AXXAAAXXXXTITITIY
XAXXXXAXXXTITITILT
AXXXAXXXXXTTITTITT
XXXXOTTITTOTTITITI
XXXXXXXXXXTOTITO
KXXXXXAXXXTITITITT
XXAXAXXXAXXTTTITILT
KXXXKXXXXXXTTITITITL
XXXXXXXXXXTITITT
XXXXTT10010000001
XXXXXXXXXXTTITTITT
XXXXXXXXXXTTITTITT
XXXXOTTITOTTIT000
XXXXOTTTITOTTITIOO00
XXXXOTTTTOTTITOO0
XAXXOTTTTIOTITTOO00
XXXXO0TITITOTTTO000
XXXXOTTTITOTITTIO000
XXXXOTTITTOTITTO00
XXXXO0TTTTOTTITO00
XXXXOTTTTOTTTIO000
XXXXOTTTIOTTITOO00
XXXXOTTTTOTTTO00

TTTTOTTITOOT IXXXX
TTOO0OTTIO000TOTITIO
TTTTOTTITOOTTXXXX
TTTTOTTTOOT ITXXXX
TTITTIOTTITOOTOXXXX
TITTOTOTOOTOXXXX
TIOOTOOTOOTIXXXX
TTITTOTTITO000XXXX
TTITTOTTITOOTIXXXX
TTTTOTTITOO0TOXXXX
TITTOTTTIOO0TIXXXX
IT00TT0000TO000T
TITTOTTITITOOXXXX
TITIOTITOOTIXXXX
OTOOTTOOTOTOXXXX
OTOOTTIOOTOTOXXXX
OTOOTTOOTOTOXXXX
0ICOTTOCTOTOXAXX
OTOOTTOOTOTOXXXX
OTOOTTOOTOTOXXXX
OT00TTOOTOTOXXXX
OTOOTTOOTOTOXXXX
OTOOTTOOTOTOXXXX
OTOOTTOOTOTOXXXX
OTOOTTOOTOTOXXXX

OTTO00CTOOOTTOOT
000000TO0TO00TTITO
TTTO00TTOOTITITITOOT
O0TTO00TO000TTOOT
00TTO0000000TTOTT
OOTTOTTITOO00TTIOTT
000T000TOO0TTOOTT
TOTTIOOTCO0OTTIOOTT
OOTTO000COTTOOTT
TITOOTOTOTTIITOOT
OTTOO000TOOOTTOOT
00TTO0000000TTOLT
TOTTO00TCOOOOTTIOTT
00OTOOOTOTTTOOTT
000000000000000T
00000000000000TT
0000000000000TTT
000000000000TTTIT
000000000O0O0TTTIT
0000000000TTITITT
000G00000TTTITITTT
0000O0O00OTTTITTITIT
0CO00000TTTITIITI
Q00000TTITITITITITT
OOOOOTTTITTITITTITITIT

8400
LI00
9300
SJd00
V300
£300
2300
1300
0400
4400
3400
aaoo
2000
4dog
¥aoo
6doo
8d00
Ld00
9400
S3aoo
vaoo
£4aoo
2aoo
Taoo
0do0
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£G

aowd

Fi
W
Ll

K

1:8.4.0.4.¢.4.9.$.9.9.4.$.4.9.9 .4
XXXXXXXXXXXKOXXX
XAXOXXXXXXXXOXXX
XXX OXXXX0XXX0XXX
XXX OXXXXXXXXOXXX
XXX OXXXXXXXXCXXX
XXX OXXXX0OXXX0X0X
XXX OXXAXXXXXOXXX
XXX OXXXXXXXX0XX0
XXX OXXXXOXXX0XXX
XXX OXXXEXXXXOXXX
):$.9.€10.0.0.9.0.9.9.9.41).4.9 4
XXXOXXXX0XXX0XXX
AAXOXXNAXAXXKOXXK
XXX OXXXXAXXK QXXX
XXAXXXXXXXXXO0XXO0
KX KXXXXKXXAXKKKXXK
).$.0.0.9.4.6.0.4:9.9.4.9.9 4.9 4
XXAXXX KKK XX XXXXX
XXXXXXX XX XXXXXXX

OTXXUXYKXAAXXXXX
OTXXXXAXAXXAKAXX
0 TXYXXXXXXXXX XXX
DTXXXAXXXXXOXXX0
OTXXYXAXAXXXXXXX
O TXXXXX XX AXXXXXX
O TXXXXXXXXXOXAXX
D ITXAXKXXXXXXXKXXXX
O TUUXAXXAXXXXAXX
OTXXXXXXXXX0XXX0
OTXXXXAAXXKXYXXX
O TUXAXXXAXXXXXXLX
OTXXXXXXXXX0XXX0
O TYXXXXXXKXXKXXXXX
O TXXXXXXXAXAXXXX
OTXXXXXXXXXXXXXX
O TXXXXXXXXXKXXXX
(1019:4:4.,9.0.6.0.9.4.¢ 9,994
O TXXXXXXXXXXXXXX
O TXXXXXXXXXXXXXX

XXXXOTTTTIOTTITITIT
XXAXXXAAXXTITITITITNT
XXXAXXXAXXQ0OTTT
XXXXXXXXXXTTITITL
XXXXTOTTTIOO000TITT
AXXAXXXXXXT00000
XXXXAXXXXX00TOTT
XXXAXXXXXXTTITITT
AXXNKAAXAXXTITTITT
XAXXXXXXXXTTITITT
XXXXTOTTTIOTOOO0TT
AXAXXXXXXXTTO0000
XXXXXXXXXXOTTTIOT
AAXXXXXXXXTTTIITT
XXXXTOTTTIOOTTIO0T
XXXXXXXXXXTOTO000
XXXXOTTTTIOTTITIIT
XXXXXXXXXXTIO0TO001
XXXXXKAXAXXTTTINT
AAAAAAXXXATTITILIT

TITTOTOTOOTOXXXX
TTTIOTTITOTTOXXXX
TTOOTOOTOTTOXXXX
TTITTOTITOTOOXXXX
TTOOTTOOO0TOOXXXX
000000TTOOTOXXXX
TTOOTOOTOTTOXXXX
TTITIOTTTOOTOXXXX
TITTOTTIOT0OXXXX
TITTOTTTOTOOXXXX
TTOOTTOOTTOOXXXX
OTOOO0CTTTITOOXXXX
TTO0TOOTOTOOXXXX
TITTOTTTIOT00XXXX
TTO0TTOOO0TTOXXXX
000000TTOOTOXXXX
TTITTOTOTOOTTXXXX
TTO0TOOTOOTOXXXX
TTITIOTTTITOOTXXXX
TTITIOTTITOOTOXXXX

JFTIOULNOD MSIA Q3sSVYE8 — 0ZS6WY / 9TT6THWY
‘YATAWISSY OHOIW WSYAWY 6Z/SO0WY

FrIA

00000000TOOCTTIOTT
000000TOTOO0OTTITO
000000TOTOOOTTITO
OOTCOOTOO000TITOTT
00TQO00TOO00QTTIOTT
00TOO0000TQOTTIOTT
000000TOTOOOTTTO
O0TOOTTOTIOTTIIONT
00T000T00C00TTIOTT
000000TTOOOTITTIT
000000000TTITITILI
O0000TTTOOOTIITI
00000000TOOTTITIT
00000000TOOTTIITI
000000TOTOOQOTTITO
00TOOOOTOTITTIIOLT
0IT0000000TTTIOOT
OOTTOOTTOOTTOOTT
TOTTO00TOOTTIOOTT
TTTOOTOTOTTITITOOT

2400
g9400
vd00
6400
8400
L300
9400
%400
V400
€400
cd00
TJ400
0J400
d44d00
Jd00
dqa00
2300
qg400
v3aoo
6300
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SYMBOLS

AlLSW E723
AlMSW 0006
A2LSW BFASB
A2NA 0004
A2NDY 0014
A2NR 000E
A3LSW D530
A4LSW A928
ADD 0004
ADDC 0005
AE 0056
AE20 0008
AND 0006
ASCEBC 0000
ATTN 00lo0
B 0000
BACK 0011
BCDEBC 0001
BRTABL 0036
BUSY 0012
C 0005
CDAI 0002
CDRA 0004
CDRI 0003
CFCODE 001A
COMP 000D
CRAI 0005
CRCFL1 0022
CRCFL2 0026
CRCMSK co01
CRCNIT 0010
CT16 0009
CcYC 00DD
cYCl 00ES5
DIV 00E4
EBCASC 0002
EBCBCD 0003
EP20 000A
ER20 000B
ERR 0058
EXNOR 000B
EXOR 0008
Fl 0009
F2 000A
F3 000B
FAIL oooC
INC 000E
INDX 0013
KL128 7100
KLSW EEE2
KM128 0477
KM SW 0008
L 0008
LD2NA 0006
LD2NR oooc
LD2NY 0016 -145-
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LDC2NA
LDC2NR
LDC2NY
LINK
LOW

M1
M1Al
M234T
M2A2
M3A3
M4A4
MARI
MATCH1
MDAT
MDAR
MDRA
MDRI
MFIX
- MOVE
MRAI
MUL

N

NO

N1

N2

N3

N4

NS

N6

N7

N8

N9

NA
NAND
NB

NC

ND

NE

NEG

NF

NO
NOR
NOTQ
NOZ
NRA
NRAS
NRS
NRY
NSPASS
OR
OVR
PCPREL
PF1
PF2
PF3
PF4
PM1
PM2

0007
000D
0017
0057
0004
0053
0069
0059
006F
0072
0075
000C
0035
0007
0008
000A
0009
0063
0.00C
000E
00DB
0007
0000
0001
0002
0003
0004
0005
0006
0007
0008
0009
000A
0007
000B
000C
000D
000E
000F
000F
0001
0009
00E0
0000
0001
0005
0004
0000
0040
000A
0003
0007
0016
000D
0059
0017
009F
0015
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PM23
PM234
PM24
PM3
PM34
PM4
POS
PR1A
PR1D
PRIR
PR1Y
PR2A
PR2Y
PR3A
PR3D
PR3R
PRA
PRI
PRT1A
PRTA
PRTD
PRZ
RO

R1
R10
R11
R12
R13
R14
R15
Rl6
R17
R18
R19
R2
R20
R21
R22
R23
R24
R25
R26
R27
R28
R29
R3
R30
R31
R4

R5

R6

R7

R8

R9
RDITCT
RDSEC1
RDSEC2
RDSEC3

00A3
009D
00Al
0016
009E
0017
O00EA
0008
0009
000B
000A
0000
0002
0004
0006
0003
0008
000B
0007
0004
0006
000A
0000
0001
000A
000B
000C
000D
000E
000F
0o0lo0
0011
0012
0013
0002
0014
0015
0016
0017
0018
0019
001A
001B
golcC
001D
0003
001lE
001F
0004
0005
0006
0007
0008
0009
0041
0038
0O03F
0046
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RDSEC4
RDYI
RDYO
REP1
REP10
REP11
REP12
REP13
REP14
REP15
REP16
REP17
REP18
REP19
REP2
REP20
REP21
REP22
REP23
REP24
REP25
REP26
REP27
REP3
REP4
REPH
REP6
REP7
REPS8
REP9Y
RF1
RF2
RF3
RL
RM1
RM10
RM11
RM2
RM3
RM4
RM5
RM6
RM7
RM8
RM9
RONCZ
RSTNA
RSTND
RSTNR
RTAA
RTAR
RTAY
RTDA
RTDR
RTDY
RTRA
RTRR
RTRY

004E
000D
000E
00B5
00BE
00BF
00Co
00C1
00C2
00C3
00C4
00DO
00Dl
00D2
00B6
00D3
00D4
00D5
00D6
00D7
00D8
00D9
00DA
00B7
00B8
00B9
00BA
00BB
00BC
00BD
0006
0009
oo0o0a
0005
00C5
00CE
00CF
00C6
00Cc7
00C8
00C9
00CA
00CB
00ccC
00CD
0003
0001
0011
000E
001D
0000
001C
0019
0001
0018
gooc
000F
000E

vl.4
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S2NA
S2NDY
S2NR
SAMD
SCBIBL
SECTIO
SECTL1
SECTL2
SETNA
SETND
SETNR
SF1
SF2
SF3
SHA
SHD
SHDN]
SHDNC
SHDNL
SHDNOV
SHDNZ
SHDR
SHRR
SHUP1
SHUPL
SHUPZ
SL
S0A
SOAR
S0D
SODR
S0I
SOIR
SONZC
SORA
SORR
SORS
SORY
SOSE
S0SER
S0Z
S0ZE
SOZER
S0ZR
SUBK
SUBR
SUBRC
SUBS
SUBSC
succ
TAB1
TAB2
TC
TF1
TF2
TF3
TL
TLOW

0005
0015
O00F
0014
00CF
0000
0029
0033
0002
0012
000D
0006
0009
000A
0006
0007
0005
0007
0006
0008
0004
0007
0006
0001
0002
0000
0005
0004
0004
0006
0006
0007
0007
0003
0000
000B
0003
0002
000A
000A
0008
0009
0009
0008
007B
0000
0001
0002
0003
000F
0090
00AS
000A
0012
0014
0016
0010
0008

v1.4
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AM29116 / AM9520 - BASED DISK CONTROLLER

™1
™23
TM24
TM34
TN

TNO
TNOZ
TOAI
TOAILR
TODA
TODAR
TODI
TODIR
TODRA
TODRR
TODRY
TORAA
TORAR
TORAY
TORIA
TORIR
TORIY
TOVR
TSTNA
TSTND
TSTNR
TZ

TZC

W
WRSEC1
WRSEC2
WRSEC3
WRSEC4
WRSEC5
XOR
XORMEM
Z

ZC

TOTAL PHASE 2 ERRORS

009B
009A
0099
00¢%8
000E
0002
0000
0002
0002
0001
0001
0005
0005
0003
000F
oo0o0B
0000
gooC
0008
0002
000E
000a
0006
0000
0010
000F
0004
000C
0001
00ED
O00EE
00F1
00F4
00Fr8
0087
007E
0002
0006

o |
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e e e ME s WE Teg ME WA ME ME Me wE i WE M ME wmp W We W W mg

khkhkhkkhkrhhhhrhkkrrhhhkhhkhkhkhkhhkhkhkhkhhhhhhhhhhhhkhhhkhkhhkrhkrhk

kkhhhhkhkhhhkhhhkhhkhhkhkkhhhkhkhkhhkkhkhhkhhhhhhh®

Am2900 FAMILY MNEMONICS - AM29CPU.DEF FILE
hkkhkhhkhhhttkhkkr kR hAA AR Akt hhhhhhhkhhostd

This file was created to serve as a master cpu file. The user must
edit it as required for his/her particular application.

Anyone finding errors in this file is requested to send a marked listing
or portion thereof to: AMD CUSTOMER EDUCATION CENTER

490-A LAKESIDE DRIVE

PO BOX 453 MB#71

SUNNYVALE, CA 94086

Advanced Micro Devices reserves the right to make changes in its product
without notice in order to improve design and performance characteristics.
The company assumes no responsibility for the use of any circuits or programs
described herein.
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
AM2900 FAMILY C P U MNEMONICS JAN 12, 1982 DEW

- e wmp

WORD 64

13 DECEMBER 1976 JRM
UPDATED SEPT 28, 1977
UPDATED APRIL 16, 1981 DEW
UPDATED MAY 15, 1981 DEW
UPDATED JAN 12, 1982 DEW

INDEX:
Am2901 1], [2], (3]

Am2914
Am2930
Am2932
Am2940

{51
[6]
[7]
(8]

Am2903 [9]1, [10], [11], f12]
Am29203 [9], [111, [13], [14)]
THREE-ADDRESS EXPANDED MEMORY SAMPLE (15], [l161, [17], [18]
MISCELLANEQUS FIELDS
REGISTERS [R]
CARRY BIT (NOT Am2904) [19]
Am2910 [20]
Am29811 ADDED INSTRUCTION
Am2925 MICROPROGRAMMABLE CLOCK CYCLE SELECT + CONTROL LINES [21]
Am2904 SHIFT EXAMPLES
Am2904 STATUS REGISTER EXAMPLES
Am2904 CONDITION CODE OUTPUT EXAMPLES
MORE MISCELLANEOUS FIELDS
OUTPUT ENABLE
INSTRUCTION ENABLE
CONDITION CODE MUX - DATA MONITOR PROBLEM ADDITION
EXAMPLES OF DEF STATEMENTS - TWO ADDRESS - NONEXPANDED MEMORY

Aq. e mE WMy W W ma WS g e M my gy s WE WA W R WA e W W % W W e M g wg W

3
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
AM2900 FAMILY C P U MNEMONICS JAN 12, 1982 DEW

;************************
; Am2901 INSTRUCTION SET
;************************
;

; Am2901 SOURCE OPERANDS (R S) [1]
AQ: EQU Q#0

AB: EQU Q#1

Z20: EQU Q#2

ZB: EQU o#3

ZA: EQU Q#4

DA: EQU Q#5

DO: EQU o#6

DZ: EQU o#7

; Am2901 ALU FUNCTIONS (R FUNCTION S) [2]
; *** TO USE: DELETE THE .01 AND DELETE THE Am2903/29203 INSTRUCTION SETS **%*
ADD.O1: EQU 0#0

SUBR.01: EQU O#1

SUBS.01: EQU Q#2

OR,01: EQU of3

AND,O1: EQU 0#4

NOTRS.01: EQU Q#5

EXOR.01: EQU Q#6

EXNOR.C1: EQU o7

; Am2901 DESTINATION CONTROL [3]
QREG.01: EQU Q#0

NOP.0O1: EQU o#1

RAMA.01: EQU Q#2

RAMF.01: EQU 0#3

RAMOD.01: EQU Q¥4

RAMD.O1: EQU Q%5

RAMQU.O1: EQU Q#6

RAMU.O1: EQU o#7

f
!
|
[
|
§
{
d

PAGE

4
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
AM2900 FAMILY C P U MNEMONICS JAN 12, 1982 DEW

me WS B e we e e e me WE we %e we e e 0D we we ST me owme Y we v owe oy

e

- ~ - L - -~ - ~ - - - Lo - - [ !

EXAMPLE SUB STATEMENTS

LU: SUB 3VO#0, 3VvOo#0, 3VQ#l, 2VB4#0O ; Am2901 FIELDS ONLY
SOURCE FUNCT DEST CARRY

EGS: SUB 4VH#0, 4VH$0 : ALU REGISTER ADDRESSES
RA RB

AMPLE: DEF 19X, ALU, REGS, 2VB#00, 24X ; USAGE OF SUB STATEMENTS
SEQ MUX etc.

Although the file is written with DEF statements which include the

very same fields, SUB statements are included here for a reference

example. The use of SUB statements to partially define a microword

allows a SUB to be defined immediatly after the mnemonics of the

individual fields. The DEF statement may be defined after all of the

SUB statements to which it refers are defined. The DEF statements are then
more readable. The comments which would appear with a DEF statement would
then appear with the SUB statement (what the field is, what the default
represents, etc.). This file has been written with both versions to
provide a reference. Whichever method is chosen, DOCUMENT THE STATEMENTS.

NOTE THAT, if the sequencer fields had been defined, the 19X above could
have been replaced by the sequencer SUB statement name.
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" Wy WM Wy Wi N Wy

r
MCLR:
CLRIN:
CLRMB:
CLRMR:
CLRVC:
RDVC:
RDSTA:
RDM:
SETM:
LDSTA:
BCLRM:
BSETM:
CLRM:
DISIN:
LDM:
ENIN:

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

Am2914 INSTRUCTION SET

* * * % * * & * & * *

H$0
H#l
Hi2
HE3
H§4
H5
H6
HE7
H§8
HE9
HEA
H#B
H#C
H§D
H{E
H§F

My Wme mp W Mk My Wy WE NE WL W N Ny N NE W

* % ¥ ¥ * ¥ * k¥ * % * * *x k * *

(5]

* & * *

MASTER CLEAR

CLEAR ALL INTERRUPTS

CLEAR INTERRUPTS FROM M-BUS

CLEAR INTERRUPTS FROM MASK REGISTER
CLEAR INTERRUPT PROM LAST VECTOR READ
READ VECTOR

READ STATUS REGISTER

READ MASK REGISTER

SET MASK REGISTER

LOAD STATUS REGISTER

BIT CLEAR MASK REGISTER

BIT SET MASK REGISTER

CLEAR MASK REGISTER

DISABLE INTERRUPT REQUEST

LOAD MASK REGISTER

ENABLE INTERRUPT REQUEST

PAGE

6
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
AM2900 FAMILY C P U MNEMONICS JAN 12, 1982 DEW

® e My wE WE M e a

r

PRST: EQU
FPC: EQU
FR: EQU
FD: EQU
FRD: EQU
FPD: EQU
FPR: EQU
FSD: EQU
FPLR: EQU
FRDR: EQU
PLDR: EQU
PSHP: EQU
PSHD: EQU
POPS: EQU
POPP: EQU
PHLD: EQU

CTRL T

JMPR : EQU
JMPD: EQU
JMPZ : EQU
JPRD: EQU
JPPD: EQu
JPPR: EQU
JSBR: EQuU
JSBD: EQU
JSBZ: EQU
JSRD: EQU
JSPD: EQU
JSPR: EQU
RTS: EQU
RTSD: EQU

CHLD: EQU
pPSUS: EQU

I

SH#00:
SH#01:
SH#02:
SH#03:
S5H#04:
5H#05:
S5H#06:
SH#07:
SH#08:
5H#09:
SH#0A:
SH#O0B:
SH#0C:
SH#0D:
SH#0E:
SH#O0F:

5H#10:
5H#11:
5H#l2:
5H{13:
SH#14:
SH#15:
SH#16:
DH#17:
SH#18:
S5H#19:
SH#{1A:
S5H$#1B:
S5H#1C:
S5H#1D:
SH#1E:
S5H#1F:

E WE W W WM W e e WP WE WE M N N e s

g WMa WA M W) Mg ws My M M M S W W wE WG

Am2930 PROGRAM CONTROL UNIT

NON-CONDITIONAL INSTRUCTIONS

RESET
FETCH
FETCH
FETCH
FETCH
FETCH
FETCH
FETCH
FETBH
FETCH
LOAD

PUSH

******************

* k & % % k k k k k k * kK * * * %k *

PC

R

D

R PLUS D

PC PLUS D
PC PLUS R
S PLUS D

PC, LOAD R

R PLUS D,
R
PC

PUSH D

POP S

POP PC

HOLD

JUMP
Jump
JUMP
JUMP
JUMP
JUMP
JUMP
JUMP
JUMP
JUMP
JUMP
JUMP

R

D

ZERO

R PLUS D
PC PLUS D
PC PLUS R
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE

RETURN S

RETUR
HOLD
SUSPE

N & PLUS D

ND

[6]

LOAD R

CONDITIONAL INSTRUCTIONS - FAIL TEST, EXECUTE FPC

R

D

ZERO

R PLUS D
PC PLUS D
PC PLUS R

7
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
AM2900 FAMILY C P U MNEMONICS JAN 12, 1982 DEW

IR T TR T T T T T 1Y

r

PRST.32:
PSUS.32:
PSHD.32:
POPS.32:

FPC.32:

JMPD, 32:
PSHP.32:

RTS.32:
FR.32:
FPR.32:

FPLR.32:
JMPR.32:
JPPR.32:
JSBR.32:
JSPR.32:
PLDR.32:

TO USE: DELETE THE
AND DELETE THE Am2930 INSTRUCTION SET

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

Am2932 PROGRAM CONTROL UNIT

* % ¥ ¥ ¥ * ¥ * * * %k kx x k¥ * * * *

{7]

* & * * & & * & ¥ * & * % kx * k * *

.32 FROM Am2932 MNEMONICS IF NEEDED

H$0
H§l
H§2
H§3
H§4
HE5
Hi6
HET7
048
H}9
Hia
H§B
HZC
H#D
H{E
H§F

WM g Mg W NP NP My M N Wy W) WMy W W N W

RESET
SUSPEND

PUSH D

POP STACK

FETCH PC

JUMP D

PUSH PC

RETURN STACK

FETCH R

FETCH PC PLUS R

FETCH PC, LOAD R

JUMP R

JUMP PC PLUS R

JUMP SUBROUTINE R

JUMP SUBROUTINE PC PLUS R
LOAD R

PAGE

8
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
AM2900 FAMILY C P U MNEMONICS JAN 12, 1982 DEW

-
r
-
r
-
r
-
r
.
’
-
r

INSTRUCTIONS

’

WRCR: EQU
RDCR: EQU
RDWC: EQU
RDAC: EQU
REIN: EQU
LDAD: EQU
LDWC: EQU
ENCT: EQU

Q#0
o#1
Q#2
Q%3
Q#4
Q#5
Q#6
Q#7

H
; CONTROL MOCDE BYTE
H

NOTE - BITS 3 THROUGH

I
WCli:
WCCI:
ADCT:
WCOTI:
WC1D:
WCCD:
ADCD:
WCQOD:

r

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

80#0%
8Q#1%
8Q#2%
8Q#3%
8Q#4%
80#5%
80#6%
8Q#7%

Am2940 DMA CONTROL UNIT

* * * % % * k& * ¥ * & %

P T LTI TR T 1

~J

Wy e % NS MmN N Wy

* k¥ * *k % k %k k k k& *k k* * * k¥ k k * *

[81]

* ¥ % k& * % *

WRITE CONTROL REGISTER
READ CONTROL REGISTER
READ WORD COUNTER
READ ADDRESS COUNTER
REINITIALIZE CQUNTERS
LOAD ADDRESS

LOAD WORD COUNT

ENABLE COUNTERS

ARE DON'T CARE

WORD COUNT EQUALS ONE, INCREMENT ADDRESS COUNTER
WORD COUNT COMPARE, INCREMENT ADDRESS COUNTER.
ADDRESS COMPARE, INCREMENT ADDRESS COUNTER

WORD COUNTER CARRY OUT, INCREMENT ADDRESS COUNTER
WORD COUNT EQUALS ONE, DECREMENT ADDRESS COUNTER
WORD COUNT COMPARE, DECREMENT ADDRESS COUNTER
ADDRESS COMPARE, DECREMENT ADDRESS COUNTER

WORD COUNTER CARRY OUT, DECREMENT ADDRESS COUNTER

PAGE

9
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4 PAGE 10
AM2900 FAMILY C P U MNEMONICS JAN 12, 1982 DEW

* % * * * * * * ¥ ¥ * & ¥ * % * * * k Kk * X * ¥ * * * * *x *x

Am2903 INSTRUCTION SET

* * * * * * * * * & * *¥ kX * * %k k k& * k k * *x kx * *¥ * * *x %

ALU SOURCE OPERANDS (EA, 10, OEB) [9]
16 REGISTER - TWO ADDRESS VERSION

NOTE: USE FOR BOTH THE Am2903 AND THE Am29203 * * *

* x * * & ¥ * ¥ ¥ % *x * *¥ * * ¥ * ¥ ¥ * % *x x * * * * * k *

g We W WP T WMs W Nd MY w v Wy W Ny

RAMAB: EQU 0#0 7 RAM A PORT, RAM B PORT

RAMADB : EQU o1 ; RAM A PORT, DATA BUS B

RAMAQ: EQU o#2 ; OR O#3 -~ RAM A PORT, QO REGISTER

DARAMB: EQU Q4 ; DATA BUS A, RAM B PORT

DADB : EQU Q5 ; DATA BUS A, DATA BUS B

DAQ: EQU Qf6 H R Q#7 - DATA BUS A, Q REGISTER
*

* & ¥ * * * *¥ X * 2 % ¥ % *¥ * X * * * * * * ® ¥ * % % *

ALU FUNCTIONS - NORMAL MODE (14, I3, 12, Tl, I0 ALL NOT 0)
Am2903 ONLY t * % % TQ USE, DELETE THE .03 AND TAG OR
DELETE THE Am29203 FUNCTIONS * * *

(10]

* ¥ * * 2 ¥ X % % % x % * ¥ ¥ * & * ¥ * % k& * k k % *x % %k *

WME WMy Wg WL Wy N W

L 1]

SPECL.03: EQU H$0 ; I0 MUST BE LOW
HIGH.03: EQU H#0 ; I0 MUST BE HIGH (Q REGISTER SELECT)
SUBR.03: EQU HEl ; FP=8S8 -R -1+ Cin
SUBS.03: EQU HE2 ;s F=R -8 -1+ Cin
ADD.03: EQU HE3 : F=R + S + Cin
INCRS.03: EQU H{4 ;s F =8 + Cin
INCSNON.D3: EQU HE5 ; F = NOT S + Cin
INCRR.03: EQU HE6 : F =R + Cin
INCRNON.D3: EQU H¥7 : F = NOT R + Cin
LOW.03: EQU Hi8 ;s F = LOW
NOTRS.03: EQU H$9 ;: F = NOT R AND S
EXNOR.0Q3: EQU H§A ;s F =R EXNOR S
EXOR.03: EQU H$B ;s F =R EXOR S
AND.O3: EQu HEC ;s F =R AND S
NOR.Q3: EQU HED : F =R NOR S
NAND.03: EQU HiE s F =R NAND S

;i F =

OR.03: EQU HiF RORS

- - — ~ - " - - oo - . .
' —r - - * - - -y N o~y - - — -y P
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4

PAGE
AM2900 FAMILY C P U MNEMONICS JAN 12, 1982 DEW

% & & * k% %k % k %k k k k& * %k k k& * * *x kx * *

ALU DESTINATION CONTROL ( I8 - I7 - I6 -~ Ib5) [11]
NORMAL FUNCTIONS

NOTE: USE FOR BOTH THE Am2903 AND THE Am29203 * * * *

* % % % * *x * * * % ¥ % * * ¥ * %X * * * % % *

™ ME M WE W WE WMy W

-
r

RAMDA : EQU H#0 ; F TO RAM, ARITHMETIC DOWN SHIFT
RAMDL: EQU H§l ; F TO RAM, LOGICAL DOWN SHIFT

RAMOQDA : EQU HE2 ; DOUBLE PRECISION ARITHMETIC DOWN SHIFT
RAMQDL : EQU H#3 ; DOUBLE PRECISION LOGICAL DOWN SHIFT
RAM: EQU Hi4 ; F TO RAM WITH PARITY

OD: EQU H$5 ; F TO Y, DOWN SHIFT Q

LOADQ: EQU H$6 ; F TO 0 WITH PARITY

RAMO: EQU HE7 ; F TO RAM AND O WITH PARITY

RAMUPA : EQU H#8 ; F TO RAM, ARITHMETIC UP SHIFT
RAMUPL: EQU HE9 ; F TO RAM, LOGICAL UP SHIFT

RAMQUPA : EQU H#A ; DOUBLE PRECISION ARITHMETIC UP SHIFT
RAMOUPL: EQU HEB ; DOUBLE PRECISION LOGICAL UP SHIFT
YBUS: EQU H#C ; F TO Y ONLY

QUP: EQU H#D ; F TO ¥, UP SHIFT Q

SIGNEXT: EQU H{E ; SIO0 TO Yi

RAMEXT : EQU HEF ; F TO Y, SIGN EXTEND LEAST SIG. BYTE
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AM2900 FAMILY C P U MNEMONICS JAN 12, 1982 DEW

* % % %k * %X * % * * & * * * % % * % * ¥ ¥ ¥ ¥ ¥ *x * * % *

SPECIAL FUNCTIONS (I8-I7-16-15) [12]

Am2903 FUNCTIONS ONLY

* & X ¥ * ¥ ¥ ¥ ¥ ¥ * ¥ * * * * * *x *

»

% % ¥ % * * % k' %

My Wy WMy wE W N %W Wy

MULT.03: EQU H#0 ; UNSIGNED MULTIPLY

TWOMULT.O03: EQU H#2 ; TWO'S COMPLEMENT MULTIPLY

TWOLAST.03: EQU HE6 ; TWO'S COMPLEMENT MULTIPLY LAST STEP
INCRMNT.03: EQU H#4 ; INCREMENT BY 1 + Cin

SGNTWO.03: EQU HE5 ; SIGN MAGNITUDE-TWO'S COMPL CONVERSION
SLN.03: EQU H#8 ; SINGLE LENGTH NORMALIZE

DLN.03: EQU HiA ; DOUBLE LENGTH NORMALIZE

DIVFRST.03: EQU HEA ; TWO'S COMPLEMENT DIVIDE FIRST STEP
DIVIDE.O3: EQU H§C ; TWO®*S COMPLEMENT DIVIDE MIDDLE STEPS
DIVLAST.03: EQU HiE ; TWO'S COMPLEMENT DIVIDE LAST STEP

r
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& WM WE My Wy Wy M mE g WE ME Wy g ME ME ME N NE NE NG W e s NS W Ny

¥
SUBR: EQU HE1

PAGE

LA Ry Ly L R g 'L
NEW! NEW! NEW! NEW! NEW! NEW! NEW! NEW! NEW! NEW!

Am29203 INSTRUCTION SET -~ 5/15/81 - DEW

* * * % * & * % %k * *k kx & k £ %k * k¥ k kX %k & %k k k *& kX * %k ¥ x * k *k %k *

Am29203 SOURCE SELECT - SEE Am2903 SOURCE SELECTICN (SAME)
TWO - ADDRESS OPERATION ONLY

* * % % * *x * * %k *x * %x kX k¥ ®* * * * * * kX %k * % *x * * %k k * k% *x x k k %

* * * k* * ¥ ¥ * *x ¥ kx ¥ * ¥ * * *x *x * ¥ * *x * * * * * * *x *x k k * * * *x

Am29203 ALU FUNCTIONS - NORMAL MODE ( I4, I3, I2, Il, IO ALL NOT 0 )
[13]

* % % * %k *k * ¥ k& * & * * *x * & % * * * £ * & * % * * * *k k * *k * * k ¥ *

NOTE DIFFERENCE FROM Am2903 - ** FIVE ** INSTRUCTION FIELDS USED
IN THE DATA SHEET TABLE - THEREFORE RESTRICTIONS ON THE SOURCE SELECTION
APPLY. THE FUNCTIONS ARE GROUPED ACCORDPING TO THE RESTRICTION

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

; Fi =81 - Ri - 1 + Cin
SUBS: EQU HE2 ;s Fi = Ri -Si -1+ Cin
ADD: EQU Hi3 : Fi = Ri + Si + Cin
INCRS: EQU H}4 : Fi = 8i + Cin
INCRSNON: EQU HE5 ;: F1 = "8i + Cin
NOTRS: EQU H#9 :+ Fi = NOT Ri AND Si
EXNOR: EQU H#A ; Fi = Ri EXNOR Si
EXOR: EQU HIB : Fi = Ri EXOR Si
AND: EQU HEC ; Fi = R1 AND sSi
NOR: EQU ‘H#D : Fi = Ri NOR 8i
NAND: EQU HEE : Fi = Ri NAND Si
OR: EQU B§F : Fi = Ri OR'Si

13



-8l

i

; * * THE FOLLOWING REQUIRE THAT RAMAQ OR DAQ BE THE SELECTED SOURCE * *
HIGH: EQU H¥0 ; Pi = HIGH

INCRR: EQU H$6 ; Fi = Ri + Cin

INCRNON: EQU HE7 : F1 = "Ri + Cin

LOW: EQU H§8 ; Fi = LOW

H

; ¥ * THE FOLLOWING REQUIRE THAT Q IS **%* NOT ** IN THE SELECTED SQURCE * *
SPECL: EQU HEO0 ; SPECIAL FUNCTIONS

RESRVD.1: EQU H#6 ; RESERVED FOR LATER USE

RESRVD. 2: EQU H7 ; RESERVED FOR LATER USE
SPECIL.2: EQU H:8 ; SPECIAL FUNCTIONS (HULTI—BCD)
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
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* X % %k & K Kk % K & * X K & * kK kK F kK *F &k K k & * * * & *

DESTINATION CONTROL - SEE Am2903 DESTINATION (SAME)

* k k kK k k k Kk k k k k k k k k Kk *k k kK *k * * %k k * k * *
Am29203 SPECIAL FUNCTIONS {14]

¥ k k Kk Kk k k Kk k k k k k k k *k k k k& k k k k k k k k Kk *
INSTRUCTION LINES I8, I7, I6, IS

THE FOLLOWING ARE USED WITH SPECL:

N ONE MR Wy ME Mg M Ma ME My Me %p WS we g

PAGE

LAST STEP

SIGN MAGNITUDE-TWO'S COMPLEMENT CONVERSION

Ri - 8i - 1 + Cin [BCD]

r
MULT: EQU H#0 3 UNSIGNED MULTIPLY
TWOMULT: EQU H$2 ; TWO'S COMPLEMENT MULTIPLY
TWOLAST: EQU H#6 ; TWO'S COMPLEMENT MULTIPLY
DECRMNT: EQU H#3 ; DECREMENT BY 1 OR 2
INCRMNT: EQU H#4 ; INCREMENT BY 1 OR 2
SGNTWO: EQU H{S ;
SLN: EQU H#8 ; SINGLE LENGTH NORMALIZE
DLN: EQu H#A ; DOUBLE LENGTH NORMALIZE
DIVFRST: EQU H#A ; TWO'S COMPLEMENT DIVIDE - FIRST STEP
DIVIDE: EQU H#C ; TWO'S COMPLEMENT DIVIDE - MIDDLE STEPS -
DIVLAST: EQU H4E ; TWO'S COMPLEMENT DIVIDE - LAST STEP
BCD.BIN: EQU H#1 ; BCD TO BINARY CONVERSION
BCD.DIV2: EQU H$7 ; BCD DIVIDE BY TWO
BIN,.BCD: EQU H#9 ; BINARY TO BCD CONVERSION
BCD.ADD: EQU H#B ; BCD ADD
BCD.SUBS: EQU H#D ; BCD SUBTRACT Fi =
; BCD SUBTRACT Fi =

BCD.SUBR: EQU H}F

THE FOLLOWING ARE USED WITH SPECIL.Z2:

LI T ]

Si - Ri - 1 + Cin [BCD]

MULTIBCD: EQU H#1 ; MULTIPRECISION BCD TO BINARY CONVERSION
H

MULTIBIN: EQU H#9

r

MULTIPRECISION BINARY TO BCD CONVERSION

14
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
AM2900 FAMILY C P U MNEMONICS JAN 12,

* * * * % * % *

DEFINITION FILE
EXPANDED MEMORY

* * % * ¥ * % *

ONLY THE SOURCE
A THIRD ADDRESS

SOURCE OPERANDS
ADDED A ADDRESS

* % * ¥ % % % *

Wy ME WM W WA my M Wh W e e WD WE WA W wa W W Wi W Wy

=

1982 DEW

* * * % * % * ¥ * % ¥ ¥ * ¥ ¥ * & % * * * *

FOR FIGURE 29,

PAGE 2-57,

1980 DATA BOOK

FOR THE Am2903 USING THE Am29705

* % % % * ¥ % * * X * ¥ *x ¥ ¥ & * * * kx % *

FIELDS CHANGE - EXPANDED
FIELD WAS ALSO ADDED (ADDRESS C)

BITS (A6-A5-Ad4)

* * * % * * % %

AINALU: EQU o#0 ;
AIS7051:EQU o#l ;
AIS7052:EQU Q#2 F
ACONST: EQU 0#3 H
ABUS : EQU Q#4 H

* ¥ % ¥ kx * % %

ADDED B ADDRESS

* % % *x X * * &

Ty WMe WM Mk Wy Wy Wy W

* % * * * % *%

*
*

BITS (B5-B4)

* ¥ * * * % % %

BINALU: EQU - B#00 i
BIS7051:EQU B§01 H
BIS7052:EQU B#1l0 i

H

BBUS: EQU B§ll

r

b - g i

@www

{15]

* * % % *

ADDRESSES
ADDRESSES
ADDRESSES
ADDRESSES
FROM BUS

* * * % %

[16]

* * % * %

ADDRESSES
ADDRESSES
ADDRESSES
FROM BUS

* % % % % % % * % % *

2903 REGISTERS

FIRST 29705 ADDITION
SECOND 29705 ADDITION
CONSTANT PROM

* * % * % %

* * * % * %

2903 REGISTERS
FIRST 29705 ADDTION
SECOND 29705 ADDITION

PAGE
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
AM2900 FAMILY C P U MNEMONICS JAN 12, 1982 DEW

s "d M my M ME oy,

’

CIN2903:EQU
CIS7051:EQU
CIS7052:EQU
CBUS: EQU

k ® % % *

I0) SOURCE

* * % X* %

M me mg 4 M Wy W

QREGSEL:EQU
NONQREG: EQU

r

B#00
B#01
B#10
B#ll

* * % % % % % * * %

THREE ADDRESS OPERATION - THIRD

ADDED C ADDRESS BITS (C5-C4)
k * % k kK kK k k k k k k k k k *

- Wy W W

%

SELECT FIELD REPLACES

% * % % % %k % % *

B#l
B#0

*

- wp

* * *k k & kK k£ & F *k X & % *k * *k kX kX *x & k * Kk *

ADDRESS FIELD
[17]

* * % * % % % *

C ADDRESSES 2903 REGISTERS

C ADDRESSES FIRST 29705 ADDITION
C ADDRESSES SECOND 29705 ADDITION
C TO B BUS OuT

* % % % % *x * * * * * * *

EA-I0-OEB THREE-BIT FIELD
[18]

* % k& & % % * * % % % * %

SOURCE IS 0 REGISTER
SOURCE IS RAMB OR B.BUS

PAGE
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
AM2900 FAMILY C P U MNEMONICS JAN 12,

REGISTERS

* ¥ X % %* * %

WO

WOR RS MO ORDMD M TD M me me e e ow
00 ~J O LN ke

R9:

R10:
R11:
R12:
R13:
R14:
R15:

* * * % %X % *

B WMe % Wb wp WE Wy W

r

CARRY:
NOCARRY:
IC:

Z:

r

1
-

MISCELLANEOUS FIELDS

1982 DEW

 * ¥ & ¥ % & * * * * % % * * ¥ % * % * %

[R]

* % % % * ¥ * % * * * * & *

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

* %

CARRY BIT (2 BITS

5 % % ¥ ¥ ¥ ¥ % %

EQU
EQU
EQU
EQU

H§O
Hil
HE2
H$3
Hi4
HES
H$6
HE7
HES8
H$9
HEA
H§B
HiC
H§D
HEE
H{F

& * & & k % ¥ * % * %k x %* *

NOW)

* & * * * & * *

Bi#01
B#00
B#10
B#ll

(19]

* * % * % % *

IMAGINATIVE!
Cin is Cout
Z is Cin

s W Wy

PAGE
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4

PAGE
AM2900 FAMILY C P U MNEMONICS JAN 12, 1982 DEW

* & k *k k kK k & % %k k k k *k %k k k £k k Kk * * *k k * * * &

r

; Am2910 MICROPROGRAM CONTROLLER INSTRUCTION SET [20]
;************‘k***************

J2Z: EQU H$0 ; RESET STACK, MICROPC, ADDRESS
CJS: EQU HEl ; COND JUMP SUBROUTINE, PUSH STACK
JMAP: EQU H§2 ; UNCOND JUMP TO MEMORY MAP (Di)
CJIP: EQU H§3 ; COND JUMP PIPELINE

PUSH: EQU H§A ; PUSH STACK, LOAD REG MAYBE, CONT
JSRP: EQU H$5 ; JUMP SUB FROM REG (F) OR PIPE(T)
CJIV: EQU H#6 ; COND JUMP TO VECTOR INTER (Di)
JRP: EQU H§7 ; JUMP TO REG (F) OR PIPE (T)
RFCT: EQU H§8 ; DO LOOP REPEAT UNTIL CTR=0 - STACK
RPCT: EQU H#9 ; DO LOOP UNTIL CTR=0 — PIPE

CRTN: EQU H#A ; COND RETURN, POP STACK (T)

CJPP: - EQU HEB ; COND JUMP PIPELINE, POP STACK
LDCT: EQU H#C ; LOAD REGISTER, CONTINUE

LOOP: EQU H4D ; DO LOOP UNTIL TEST=T - STACK
CONT: EQU H4E ; CONTINUE

TWB: EQU H4F ; THREE WAY (DEAD MAN TIMER!)

* ® Kk k kx % x & *k *k * *x * % % * *

Am29811 INSTRUCTION SET

¥ * * * * * k * k% * * ¥ * %k * % %

NOTE: THE SAME AS THE Am2910 EXCEPT TWB IS REPLACED BY JP
AND ALL TESTS ARE ACTIVE HIGH RATHER THAN ACTIVE LOW

P: EQU H#F

~e

UNCONDITIONAL JUMP PIPELINE

EXAMPLE SEQUENCER SUB STATEMENT

EQR: SUB 4VH#E, 3VQO#0, 12V$X
INSTR MUX ADDR
CONT 2 # '

we s ms wme owe [ ws we o we owe D e we es e e ww e W e w
-
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
AM2900 FAMILY C P U MNEMONICS JAN 12, 1982 DEW

LI TR T TR THC T TR T T T

CLA: EQU
CLB: EQU
CLC: EQU
CLD: EQU
CLE: EQU
CLF: EQU
CLG: EQU
CLH: EQU

9 W Wy W Wy

FIRST.25:
LAST.25:

H

HALT:
NOHALT:

H
SINGLSTP:
RUN:

WAITREQ:
NOWAITRO:

i

READY:
NOTREADY:

;
INITIALIZE:
NO.INIT:

r

THE FOLLOWING ARE THE

o%0
0f1
0#5
o7
Q#3
o2
016
Q#4

EQU
EQU

EQU
EQU

EQU
EQU

EQU
EQU

EQU
EQU

EQU
EQU

x & ¥ ¥ k¥ * ¥ * & * % * * & ¥ ¥ ¥ ¥ ¥ * & *x * % * * *

Am2925 CYCLE LENGTH SELECT [21]
System Clock Generator and Driver

 * % * * * & & * ¥ ¥ ¥ * ¥ ¥ * ¥ * * * x * x * *x %k *

CYCLE LENGTH CODES (PRELIM)

3 CLOCK PERIODS

4
5
6
7
8
9
1

LINL T TR T T T T 1]

0 CLOCK PERIODS

{max crystal frequency is 311MHz)

OTHER CONTROL LINES FOR THE Am2925
INCOMPLETELY DEFINED AT PRESENT (IN THIS FILE)

B#l
B§0

g Wy

B#00O
B#00

LU T ]

B#00
B#00

LI 1]

B#0
Bl

-t Ny

B30
B#l

N w4

B0
Bl

e Wy

EXAMPLE CYCLE (1 OF 4)

100ns
l160ns
200ns
200ns
280ns
320ns
300ns
322ns

AT
AT
AT
AT
AT
AT
AT
AT

30MHz
25MHz
25MHz
30MHz
25MHz
25MHz
30MHz
31MHz

PAGE
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
AM2900 FAMILY C P U MNEMONICS JAN 12, 1982 DEW

DOWN SHIFTING

W Me M WA e WE e my W e,

SDZRZQ: EQU H$0
SDOROQ: EQU HEl
SLN.RECOVER: EQU H§2
DDOR: EQU H#3
DDMCR ; EQU Hi4
DLN.RECOVER: EQU H$5
DDZR: EQU H#6
DDZRQMC: EQU HE7
SDROTMC : EQU H#8
SDROTC: EQU H#9
SDROT: EQU H#A
SDIC: EQU H#B
DDROTC: EQU H$C
DDROTMC : EQU H#D
DDINIOVR: EQU HEE
DDROT : EQU HEF
; UP SHIFTING (INCOMPLETE)
SURZQZ : EQU H#2
r

; SHIFT ENABLES

SE.EN: EQU B#0
SE.DIS: EQU Bl

* k * k¥ k * * k k kx k k * k % k *k k %k *

WE Me Mg ME A WE ME WA WS NE mg e W wp wp e

-

-y W

. [ . . ” o a - - i

'Ir*************************

Am2904 SHIFT INSTRUCTIONS (I9-I8-I7-I6 AND SE)
I10 IS TIED TO I8 OF Am2903/29203

* ¥ % % % *

Z->RN; Z->0ON
1->RN; 1->QN

0~>RN; RO->Mc; MN->QN
1->RN; RO->QN

Mc->RN; RO->0N

MN->RN; RO->QN

0->RN; RO->QN

0->RN; RO->QN; Q0->Mc
ROT.R; RO->Mc; ROT.Q

ROT.R WITH Mc; ROT.Q
ROT.R; ROT.Q

Ic->RN; RO->QN

Mc->RN; RO->QON; 00->Mc
Q0->RN; RO->QN; 0Q0->Mc

IN EXOR IOVR -> RN; RO->ON
DOUBLE PRECISION ROTATE DOWN

R0<-0; Q0<-0

ENABLE SHIFTING
DISABLE SHIFTING
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
AM2900 FAMILY C P U MNEMONICS JAN 12, 1982 DEW

* k k¥ % * kX % % %k k k k& * * * % *x * * * k & * * % * *x * * kx & ¥ * *k * % *

Am2904 STATUS REGISTER INSTRUCTION CODES
% % * % %k k * & k k k %k x * *& % *k * k * & k % *k * & * & *x *k * % * * * %

MACHINE STATUS REGISTER INSTRUCTION CODES
I5-I4-~13-12-I1-10 AND EZ-EC-EN~-EOVR-CEM ENABLES

MICRO STATUS REGISTER INSTRUCTION CODES
I5-I4-13-I2-I1-I0 AND CEu ENABLE

THE FOLLOWING TAKES THESE ALL TOGETHER - YOU MAY WISH TO DO THIS ANOTHER WAY

ORDER: 543 210 ZCNOVR CEM CEu

B wmp Wy Wmy WM Wy Wy WF M WP W) Ny WE wmy ™y WMy W

Qf 0% H} B B#
ONELEVEL: EQU 12040000 ; Y —> MSR; MSR -> USR
SET.MSR: EQU 12040101 ; SET MACRO STATUS ONLY
SET.USR: EQU 120%0176 ; SET MICRO STATUS ONLY
SWAP.REG: EQU 120#0200 ; MSR <--> USR
LOAD.MSR: EQU 120%2001 ; ALU STATUS -> MSR
; THE ABOVE IS ONE OF SEVERAL CODES -~ YOU DON'T NEED THEM ALL!
LOAD. USR: EQU 12042076 ; ALU STATUS -> USR
; DITTO!
LOAD.BOTH: EQU 120£2000 ; ALU —> MSR, USR

; AGAIN DITTO!

LDINVRTM: EQU 12043001 ; ALU -> MSR; Ic INVERTED
LDINVRTU: EQU 120£3076 ; ALU -> USR; Ic INVERTED
LOAD.INVERT: EQU 120%#3000 ; ALU -> MSR, USR; Ic INVERTED

F]

PAGE
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4 PAGE 22
AM2900 FAMILY C P U MNEMONICS JAN 12, 1982 DEW

% *F & k& k £ kK k * X £ kK £ k& *F k kX & X % % *k * % * *k % *

Am2904 CONDITION CODE OUTPUT INSTRUCTION CODES
* k k k k kK k k k k * k k & * k *k k F kK k k *k *k * * % %
caution! I5-I4-I3-I2-I1-1I0 ARE ALSO USED FOR TESTING!!

ENABLE TESTING VIA OEct ENABLE
* k k k k k k k % k &k k Kk k *k k *k k k *k %k k k k *k k * * *

*
1

- wmE e NS Wy W ag

TESTMZ : EQU 12044477 ; NO STATUS OPERATION
TESTMOVR: EQU 120844677 7 NO STATUS OPERATION
TESTMC: EQU. 120%5277 ; NO STATUS OPERATION
TESTMN: EQU 120#5677 ;
TEST.IOVR: EQU 120#6677 ;
TEST.IC: EQU 12047277 ;

TEST ENABLE

-y Wma wms W™

OECTEN: EQU B30
OECTDIS: EQU B#1

OUTPUT ENABLE

- E WS Wy

OEYEN: EQU B#0
OEYDIS: EQU B#l

INSTRUCTION ENABLE

4 "me Ty

r
IEN: EQU B#0
TENDIS: EQU B#1

CONDITIONAL CODE MULTIPLEXER (DATA MONITOR)

 we wa WP

f\lOACK: EQU Q#0
COUT: EQU 0#1
PASS: EQU Q#7

r
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4 PAGE
AM2900 FAMILY C P U MNEMONICS JAN 12, 1982 DEW

:y-n me ME ME My Wy My We Wy W g

I e we Ne WE wa W

WA NP N My Wy W M WE W W Wy wﬁl w Wi wy w'n -y ™ W

Certain of the EQU groupings are labeled by [i]. The following DEF stat?ments
are documented by referring to the group of mnemonics which may be substituted
in the various variable fields. The reference is via [i}l]. The DEF statements
are also documented by providing a comment on the default value given.

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

Am2901-BASED CPU
* & k kK k k k k k % *k k & * k * *k k * *k k k kK *k *k k x k k k % %X * k * *

M2901: DEF 19X, 3VQ#l, 3VvQ#0, 3vQi#l, 2vB#00, 4VH{O0, 4VHEO, 26X

DEFAULTS AB ADD.01 NOP.01 NOCin RO RO
[11] (2] (3] [19] [R] [R]

* * ¥ X % % * * % % * % *x * % k¥ % * *x k k k k Kk k &k *k * % % * *k %k % * *

Am29203/2903 TWO ADDRESS OPERATION - NO EXPANDED MEMORY
* k k k kX kK k k k & k kK & kK *k kK Kk k k k k % * k k k kK *k *k * k *k * ¥ * *

M29203: DEF 19X, 3VQ#0, 4VH$F, 4VH#C, 2VvB#00, 4VHE0, 4VH#0, 1VB#0, 1VB#0, 22X

DEFAULTS RAMAB OR YBUS NOCin RO RO IEN OEY.EN
: (91 [13] [11}] [19] [R] [R]
[14]
M2903: DEF 19X, 3VQ#0, 4VH#F, 4VH#C, 2VB#00, 4VH#0, 4VH§0, 1VB#0, 1VB#0, 22X
DEFAULTS RAMAB OR YBUS NOCin RO RO IEN OEY.EN
91l (10] (11} (19] [R] [R]
[12]
M2910: DEF  4VH#E, 3VX, 12V$X, 45X
DEFAULTS CONT % #
(20}

note: This file is written such that the AM2910, AM29203, and AM2904 DEF
statements are overlayed in the .SRC file. The user would add additional DEF
definitions for his/her additional fields in the microword. Or, the user can
delete all DEF statements and begin anew. The intent of this file and all
other MASTER files is to help reduce the effort required in using AMDASM by
reducing the effort required to create a customized .DEF file.

23
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4

AM2900 FAMILY C P U

;
;

; ADDITIONAL EXAMPLE
;

;

AM2904: DEF 42X,
; DEFAULTS

i

SHIFT: DEF 56X,
H

TEST: DEF 42X,
H

STATUS: DEF 42X,

A TEL TR THL TIE TR PR 1

0P2903: DEF 19X,

TRL: DEF 61X,

[E] =~ = (T}~

=
o

TOTAL PHASE 1 ERRORS

MNEMONICS JAN 12, 1982 DEW

DEF STATEMENTS

12vQ#2001, 1VB#1l, 1VB#0, 4VX,
LOAD.MSR OECTDIS OEYEN X

4VvX, 1B#0, 3X

SHIFT SE.EN
12vo&#7777, 1VB#0, 9X
DISABLED QECTEN

12vQ#2001, B#l, 1vB#0, 4X, B#l, 3X

LOAD.MSR NO CT OEYEN SE.DIS

Q#0, H#F, H#C, B400, H{O, H{O, B0,

lve#0, 1vB#0, 1VB#0
DATAin DATAout MEMORY MAP SELECT
CTRL CTRL FIRST QUADRANT

= 0

1VB#1, 3X
SE.DIS

khkkkdhkhkkhhkhhkhkhhhkhkkhkhhhtrhkhhkhkhhkk kb hhhkhkhkhhhkhdkkhkhhkhdhhkhhkhhrtdkhkhkhkkhkhhk

ADDED STATEMENTS FOR DATA MONITOR PROBLEM - USES Am2903 sans .03 *¥

( This is for the EDSYS29 class - other users should delete )
khkhkkhkhkkkhhkhkkkkkhkkhkkhkhhkhkRrkkRkkAkRAREAkARRRRRARRR kA hkhkhkhkhkhthkhkthhkhkhhhkikkki®

B#l, 22X

PAGE
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
SAMPLE CODE FOR THE AM29203 1/20/82 - DEW

wa Wwy W

ME WE MO WS M Wy e We WS WE WP MR mg e ME we ws M WS M e N e e WA %e Me Ne omp % e

SAMPLE CODE FOR THE Am29203 - FOR USE IN ED2900A AND ED290CO0B SEMINARS

=== B R P R RS P

This file was originally created for the Am2903. There are a few
subtle changes necessary for proper operation of the Am29203 due

to the bidirectional DA port. RAMAB CANNOT be used as the source for
INCRR — RAMAQ or DAQ is required, for example. The original draft

of the file did not catch these changes - although the DEF file was
properly flagged. For users who are switching from one CPU to the
other - be sure to proof your code for the changes shown in the
Am29203 function table (normal functions, see the data book).

The major problems will be encountered in selecting the proper source
field to work with a given function field. The don't care source
equates must also be given careful consideration.

This file was created for study.
It does not contain a complete microword.

Anyone finding errors in this file is requested to send a marked listing
or portion thereof to: AMD CUSTOMER EDUCATION CENTER

490-A LAKESIDE DRIVE

PO BOX #453 MS #71

SUNNYVALE, CA 94086

Advanced Micro Devices reserves the right to make changes in its product
without notice in order to improve design or performance characteristics.
The company assumes no responsibility for the use of any circuits or
programs described herein.

PAGE
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4 PAGE
SAMPLE CODE FOR THE AM29203 1/20/82 - DEW

0000
0002

0005
0000

0001

0002

e wma ms W

-

g ms "™ W

ke e e el e . W — T —— T ——— T — T T i e T T oy S el e Tk o T — T o T T — " . . T T T P

EDITED JAN 12, 1982

ADDED EQUATES - CONDITIONAL CODE MULTIPLEXER

ZERO: EQU Qf0 ; Z STATUS LINE TO MUX

;COUT: EQU O#1 ; ALREADY DEFINED (note that this is a comment)
; PASS: EQU Q#7 ;y ALREADY DEFINED

OVR: EQU Q%2 : OVERFLOW STATUS LINE TO MUX

NOVR: EQU Q#5 ; INVERTED OVERFLOW STATUS LINE TO MUX

my W mgp W

* & ¥ % *

SAMPLE Am29203 OPERATIONS FRCM THE ED2900A CLASS NOTES
THE 2900 FAMILY STUDY GUIDE
THE ED2900B CLASS NOTES

" T — —— T ——— T T — ] — — T i _——— o —— A i o — i — — A o T — T ———

et ey T el e e . D e e ey T . L e e . it = . T i bl . L e o g oy R AL il e T T S AR ke R e e . T U ke e T T . D D o e el s Y A el e g

AM2910 & AM29203 RAMAQ, INCRR, RAM, CARRY, R1l5, RI15

THE AM2903 WOULD USE RAMAB (000) WHILE THE AM292(03 REQUIRES
RAMAQ (010) BE USED WITH THE INCRR FUNCTION. SEE THE DATA SHEET.

-
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
SAMPLE CODE FOR THE AM29203 1/20/82 - DEW

0003
0004

0005
0006

0007

0008

0009

000A
000B

000cC
000D

000E

—_—

- W

——— ——————————————— ——— — — {— T T S B, S el vyl ol o i T e s . e T T T T —— — — 8 it ke

AM2910 LDCT,, H#2 & AM29203 , ADD, RAMUPL, IC, R15, R15 & SHIFT SDROT
LA: AM2910 RPCT,, LA & AM29203 , ADD, RAMUPL, IC, R1l5, R15 & SHIFT SDROT
o e e 1 . e e
: HARDWARE-ASSISTED BYTE SWAP
PP ——— e e el o e e e e e 1 e o 2 o e i e e e e . e e e e e e e A 09 ki o o e o e e o o 2 o 4 o e o o
AM2910 & AMZ29203 DAQ, INCRR, RAM, NOCARRY, , R15
;: OR... .
AM2910 & AM29203 RAMAB, + RAM, « r R15, , OEYDIS
: **DAQ MUST BE CODED AS 101%%*
; 19. DA --> Q
P e e e e e o e e e e e e et £ 2 e e e o 2 S o e S T e 2 1 e e e e e o e S e . e e o e o e o e o o
AM2910 & AM29203 DAQ, INCRR, LOADQ, NOCARRY
; 20. OUTPUT R2 AND PERFORM 2* (R2+1) --> R2 IN ONE MICROCYCLE
AM2910 & AM29203 RAMAQ, INCRR, RAMUPL, CARRY, R2, R2 & SHIFT SURZQZ
: OR...
AM2910 & AM29203 RAMAQ, INCRR, RAMUPA, CARRY, R2, R2 & SHIFT SURZQZ
;i 21. UNSIGNED 16 BIT MULTIPLY (R1#*R2)
AM2910 LDCT ,, HEF & AM29203 RAMAQ, INCRR, LOADQ, NOCARRY, R2
LB: AM2910 RPCT ,, LB & AM29203 r SPECL, MULT, NOCARRY, R1l, RO
;i 22. TWO'S COMPLEMENT 16 BIT MULTIPLY (R1*R2)
; ———————————————————————————————————————————————————————————————————————————
AM2910 LDCT ,, H#E & AM29203 RAMAQ, INCRR, LOADQ, NOCARRY, R2
LC: AM2910 RPCT ,, LC & AM20203 r SPECL, TWOMULT, NOCARRY, R1l, RO
/& SHIFT DDOR
AM2910 & AM29203 + SPECL, TWOLAST, Z, Rl, RO
/& SHIFT DDOR

PAGE
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
SAMPLE CODE FOR THE AM292(03 1/20/82 - DEW

B e — i — T ——— e o T el o Skl i . i e . e ik . — T — T ——— T — T — T T Tt i e e . .

; 23. PERFORM A DOUBLE PRECISION DOWN SHIFT USING R2 AND Q

000F AM2910 & AM29203 , INCRS, RAMQDL, , , R2 & SHIFT DDZIR

P o v - r ——— T —— —— o T i S e g S L el e o e S D, e e R el e S S S At e . o B nf . N A g o T ol gt S i A e g S S . s B ke e M S A e

I
; 24, PERFORM 4*R2 --> Q IN ONE MICROCYCLE

0010 AM2910 & AM29203 , ADD, RAMQUPA, NOCARRY, R2, R2 & SHIFT SURZQZ
0011 AM2910 & AM29203 , INCRS, LOADQ, NOCARRY, ¢ R2

LY 1]

hkkkkhhkkhhkkhk REQUIRES TWO MICROCYCLES] *kkkkkkhkkAhhhkhkhhhrkthrhthhhhdrd

5
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4 PAGE
SAMPLE CODE FOR THE AM29203 1/20/82 - DEW

0012
0013
0014
0015
0016
0017
0018
0019
001A
001B

—————— ——— s —— —— — T ——— e S — — T . S it S S S S S T S T S e T W S WS N W W Er T S S S S — L

27. SINGLE LENGTH NORMALIZE OF R6é (16 BIT ALU) - AT END, R4 HAS EXPONENT

16-BIT ALU
¥’
NORMR(O: AM2910 & AM29203 RAMAQ, INCRR, LOADQ, NOCARRY, R6
AM2910 CJP, ZERO, ABORT & AM29203 r SPECL, SLN, , , , IENDIS
AM2¢10 CJp, COUT, LBLA & AM29203 RAMAQ, INCRR, RAM, NOCARRY, R7, R4
' AM2910 CJpP, OVR, LBLA & AM29203 ¢+ SPECL, SLN, CARRY, R4, R4
LBLA4: AM2910 CJP, NOVR, LBL4 & AM29203 ¢+ SPECL, SLN, CARRY, R4, R4
AM2910 & AM29203 ¢ INCRS, QD, NOCARRY
AM2910 & AM29203 + SPECL, DECRMNT, CARRY, + R4
AM2910 & AM29203 RAMAQ, INCRS, RAM, NOCARRY, R6

LBLA: FF 64X ; PLACEHOLDER
i

ABORT: FF 64X

W WE ™ We Wy wa WE Mg W W WMy Wy My my W

PLACEHOLDER

load R6 into Q register

test for Zi = 1 <==> Qi = 0, all i; execute SLN with Ien disabled to set up
special status pins

test Cout = 1 <==> Q3 exor 02 on MSS = 1; already normalized; set-up exponent
register R4 with existing exponent of number in R6é (or zero it out)

test Ovr = 1 <==> Q2 exor Ql on MSS = 1; normalized after this step; execute
SLN with Ien enabled; SLN shifts Q AND increments the exponent register

test for no Ovr; loop until overflow occurs (number is normalized); SLN

recover Q since status lags behind true state (ED2900A/ED2900B/C seminars)
by down shifting Q register

decrement the exponent register by -1 (NOTE: unique to Am29203)

put <Qreg> -> <R6>

REFERENCE: Am2900 FAMILY STUDY GUIDE AND TEACHER'S MANUAL; CEC.PUB-29-3 ($18.00)
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DOUBLE LENGTH NORMALIZE OF R6.R7 (16 BIT ALU)

I
3 28.
____________________________________________________________________________
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
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B o e o ————— i = S S  — —— — ——— —— T U ~A{S . S S ——— S S — A A o S —— . W —————

r R1, R2

001C AM2910 & AM29203 , ADD, RAM,

B o ————— —— —— T ——— ——— T ——— T ——— T T T o U S S S —— . T ———— . —————— ————

; NAND DA, DB -> YBUS

B o ke A —— T S i S AP o e el S S N Y S W S ——— — - " A A il o ——— - -

001D AM2910 & AM29203 DADB, NAND,

B o Y ——— — ——— - —— T S - —————— T il o PR AR A . S o — — — — ;o D S — — —

001E AM2910 & AM29203 , SPECL, SIGNEXT, NOCARRY,

H

; NOTE: ADD 1-BIT FIELD FOR I5 FOR RAMEXT
; FIRST TWO SLICES RECEIVE RAMEXT,
i

B e e Y — L ————— — o il Sl A il S — — ———— T T . — — " —— T—"———— ——— ] V- —

0021 AM2910 & AM29203 , SPECL, BCD.ADD, NOCARRY, R4; R3

0022 AM2910 & AM29203 , SPECL, DECRMNT, NOCARRY,

A — o ——— —— ——— — — — Y} . AN o S S e = . S S T T T Tk al T . S S S i A L A S S S S S S ) S S S T A ——— o 1 .

—— i ——— — ————————

—— ————— T — = o — —

LAST TWO SLICES RECEIVE SIGNEXT

001F AM2910 & AM29203 , SPECL, SGNTWO,

0020 : AM2910 & AM29203 , SPECL, INCRMNT,

PAGE
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Jovd

19.0.99.0.0.0.0.9.4.9.6.9.¢.44
19.0.0.0.4.0.¢.9:9.4.4.0.9.9.4.4
AXAXKKAKKAXKXAKKX
1 9.4.9.0.9.9.9.90.9.9.6.9.0.9.9.4
XXXXXLXKLEXKXXKK
)0.0.9.9.0.0.0.0.90.9.9¢.6.9.94
1.9.0.9.9.0.9.0.9.0.9.6.9.9.9.9 ¢
b 0.9.0.9.9.8.0.9.4.9.0.9.0.0.4
) $.0.9.9.9.9.6.8.0.¢.9.¢.9.9.04
) $.9.9.90.4.9.0.9.9.999.9¢.91
KXAAKXXALEXKAXKKX
XXXXXXXXAKLXAKEXK
XAAXAXAXX KL XAXAK
19.6.9.9.$.9.0.9.9.0.9.9.9.9.4
XXXXAXAX AKX YAXKY
KAXXXAALLAAXXKXX
1 9.9.9.9.9.9.0¢9.90.4.9.9.9
1 $.9.9.9.8. 08008844464
XXX00TO00XXXXXXXX
XXXO00TTOXXHXXXXX
XXX0OTTOOXXXXXXXX
AXXOTTOOXXXXXXXX
1 $.9.9.:9.0.0.9.4.9.0.00.4.0.0.4
1,9.8.9:9.6.9.9.4.9.9.9.9.0.9.9.4
1.9.4.9:9.9.6.4.4.9.9.9.0.4.4.0 4
XXX00TO0OXXXXXXXX
XXX00TOOXXXXXXXX
p9.0.9.9.00.0.0.0.4.9.6.9.¢.4
).0.0.9.9.0.0.4.09.4.9.$.9.9.9 4
1 9.990.0.4.9.0.0.9.9.9.¢.9.¢.94
XXXOO0TOTXXXXXXXX
XKXXOOTOTXXXXXXXX
AXXXXXKXXKXAAXAKK
1.9.0.0.9.9.49.0.0.4:49.0.9.¢4
19.0.0.9.6.9.9.0.9.9.9.9.6.9.4.4

XXXKXXX0001000000
XXXXXX00IT0000TO
XXXXXX0001000000
XXXXXX000T000000
XXXXXX000T000000
XXXXXX0000000000
XXXXXX000TO0T000
XAXAKXXXXXKXXXXX
XX XXAXXXXXKXXXXKX
XXXXXX0000000TTO
XXXXXX0000100000
XXXXXX0000000000
XXXXXX0000T000TO
XXXXXX0000T000TO
XXXXXX0000TOTTTO
XXXXXX0T100000000
XXXXXX0000000TTO
XXXXXX0001000000
XXXXXX000T000TOO
XXXXXX000T000000
XXXXXX000000T000
XXXXXX000000T000
XXXXXX0000000TO0O
XXXXXX000000TO0O0
XXXXXX0000000100
XXXXXX000T000100
XXXXXX000T000100
XXXXXX0000000000
XXXXXXTIOTTITT0000
XXXXXX00TTIT10000
XAXXXXOOTTTITITITT
XXXXXXOOTTTITITITT
XXXXXXO0OTTTITITITITIT
XXXXXX0010000000
XXAKXXX0000000000

M3d - 28/0Z/1 £0Z6TWY IHL ¥0J FA0D ATIWYS
vV IA "HITIWASSY OMOIW WSYAWY 6Z/SOAWV

00TTO000000000XXX
00TTOTOO000000XXX
TO00TO0000000XXX
TTTOT00000000XXX
000TTTO000000XXX
OCCOTTOTITITOTXXX
O000TOTTO0000XXX
XXAXXXXXXXXXKAKK
XX AXAK KKK AXKKANAY
000CGTO00TOOTOXXX
TOTTOO0000000%XX
00T0T000TO000XXX
T0000TO0000000TT
T0000TOQ0CGO000TO
0000TOOTITOOTOOTO
00000T0000000TTO
O00TTOOTTIOOTOXXX
000TTO00TO000XXX
000TOTITTO0000XXX
00TTO000TO000XXX
TTOTTO0000000XXX
000T000000000T0T
000TTOOTTOOTOOTT
0000000000000TTO
000TTOOTTIOOTOTTY
TOOOO0TOTTO0TOXXX
TOTOOIOTTOOTOXXX
000TTOOTTOOTTXXX
O000TOTTITTOOOXXX
0000TOOTTOOTTIXXX
OTTOOTTTOOO00000T
OTTOOTTTIOQQO0000TO
TOOOTOOTTIOOTOXXX
0000TOTTIO0000XXX
O000TTITOOTOTXXX

XXXXKXXXXXXXOTTIT
XXXKXXKXXKXXXOTTT
AAAXXXXKXXXXOTIT
AXXXKXXAXKXAXXOTITT
XAXLAXKXXKXXAOTTT
1,9.9.4.9.00.0.00 00402001
XAAXKXXKXXXXOTTT
1,9.9.0.9.8.4.9.9.0.0.0.09.4.9
1.8.8.9.9.9.8.9.0.0.9.4:9:9.9.9.4
AXXAKAXAXXXAKOTLT
KAAXAAAAKKXKKXOTTIT
AAXKXXXKXXXKXKKOTTT
0TO000000TOTTIOD
TT00000000TOTTIOO
TT0000000TO0TTOO0
IT0000000000TTOD
XXXKYXXXKXXXOTTT
AXAKKLKXKKKKOTITT
XXXAKXXKKKXKOTTT
AAXXAKXKXKKXXKXOTLT
AAXXXXXXXXXXOTITT
TO0000000XXXT00T
TO0000000XXX00TT
T00000000XXXTOOT
TO0000000XXX0O0TT
XXXXXXXXXXXKXOTTT
XAXKXXAXAAKXKXOQTITT
XAXAXAXXXXXKXOTTIT
AXXKAXKXALXXXOTTIT
AXXXAXXKXXKKXOTTIT
000000000XXXT00T
000000000XXX00TT
KAXKXAXXKKXKXOTITT
AEXXXKXXXXXXKOTTT
AAXXXXXXXKANOTTET

£Zoo
1200
0200
Jd7100
d100
atoo
o100
g100
¥T00
6100
8100
LT00
9100
S100
v100
€100
Z100
TT100
0TO0O
d000
4000
aooo
2000
g000
¥000
6000
8000
L00Q
9000
5000
7000
€000
¢000
T000
0000
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SYMBOLS

AB 0001
ABORT 001B
ABUS 0004
ACONST 00023
ADCD 0006
ADCI 0002
ADD 0003

ADD.O1 0000
ADD. O3 0003
AINALU 0000
AIS7051 0001
AIS7052 0002
AND 000C
AND. 01 0004
AND.O3 000cC
AQ 0000
BBUS 0003
BCD.ADD 000B
BCD.BIN 0001
BCD.DIV2 0007
BCD.SUBR 000F
BCD.SUBS 000D
BCLRM 000A
BIN.BCD 0009

BINALU 0000
BIS7051 0001
BIS7052 0002
BSETM 000B
CARRY 0001
CBUS 0003
CHLD 001E
CIN2903 0000
CIS7051 0001
CIS7052 0002
cJgp 0003
CJPP 000B
CJs 0001
Cav 0006
CLA 0000
CLB 0001
CLC 0005
CLD 0007
CLE 0003
CLF 0002
CLG 0006
CLH 0004
CLRIN 0001
CLRM 000C
CLRMB 0002
CLRMR 0003
CLRVC 0004
CONT 000E
-couT 0001
CRTN 000A
DA 0005
DADB 0005 -184-
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DAQ 0006
DARAMB 0004
DDINIOVR 0O0OE
DDMCR 0004
DDOR 0003
DDROT 000F
DDROTC 000C
DDROTMC 000D
DDZR 0006
DDZROMC 0007
DECRMNT 0003
DISIN 000D
DIVFRST 000A
DIVFRST. 000A
DIVIDE oo0ocC
DIVIDE.O 000C
DIVLAST O0O00OE
DIVLAST. OQOE
DLN oooa
DLN.03 000A
DLN.RECO 0005

DQ 0006
DZ 0007
ENCT 0007
ENIN 000F

EXNOR 000A
EXNOR.0O1l 0007
EXNOR.03 000A
EXOR 000B
EXOR.01 0006
EXOR.03 000B

FD 0003
FIRST.25 0001
FPC 0001
FpC.32 0004
FPD 0005
FPLR 0008
FPLR.32 000A
FPR 0006
FPR.32 0009
FR 0002
FR.32 0008
FRD 0004
FRDR 0009
FSD 0007
HALT o0co00
HIGH 0000
HIGH.03 0000
IC 0002
IEN 0000

IENDIS 0001
INCRMNT 0004
INCRMNT, 0004
INCRNON 0007
INCRNON, 0007
INCRR 0006
INCRR.03 0006
INCRS 0004 -185-



INCRS.03
INCRSNON
INCSNON,
INITIALI
JMAP
JMPD
JMPD. 32
JMER
JMPR. 32
JMPZ

JP

JPPD
JPPR
JPPR. 32
JPRD

JRP

JSBD
JSBR
JSBR. 32
JSBZ
JSPD
JSPR
JSPR. 32
JSRD
JSRP

JZ

LA

LAST. 25
LB .
LBL4
LBLA

LC

LDAD
LDCT
LDINVRTM
LDINVRTU
LDM
LDSTA
LDWC
LOAD. BOT
LOAD., INV
LOAD.MSR
LOAD.USR
LOADQ
LOOP

LOW
LOW.03
MCLR
MULT
MULT.03
MULTIBCD
MULTIBIN
NAND
NAND. 03
NO. INIT
NOACK
NOCARRY
NOHALT

0004
0005
0005
0000
0002
0011
0005
0010
000B
0012
000F
0014
0015
o0oC
0013
0007
0017
0016
000D
0018
001A
001B
000E
0019
0005
0000
0004
0000
000B
0016
001A
000D
0005
000C
0601
063E
O00O0E
0009
0006
0400
0600
0401
043E
0006
000D
0008
0008
0000
0000
0000
0001
0009
O000E
000E
0001
0000
0000
0000

AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
SAMPLE CODE FOR THE AM29203 1/20/82 - DEW
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NONQREG
NOP. 01
NOR
NOR.03
NORMRO
NOTREADY
NOTRS
NOTRS.01
NOTRS.03
NOVR
NOWAITROQ
OECTDIS
OECTEN
OEYDIS
OEYEN
ONELEVEL
OR
OR.01
OR.03
OVR
PASS
PHLD
PLDR
PLDR. 32
POPP
POPS
POPS. 32
PRST
PRST, 32
PSHD
PSHD. 32
PSHP
PSHP.32
PSUS
PSUS.32
PUSH

QD
QREG.01
QREGSEL
QUP

RO

R1

R10

R11

R12

R13

R14

R15

R2

R3

R4

R5

R6

R7

RS

R9

RAM
RAMA.O1

0000
0001
000D
000D
0012
0001
0009
0005
0009
0005
0001
0001
0000
0001
0000
0ooo
000F
0003
000F
0002
0007
000F
000A
000F
0QOE
000D
0003
0000
0000
000C
0002
000B
0006
001F
0001
0004
0005
0000
0001
000D
0000
0001
000A
000B
000C
0coD
000E
000F
0002
0003
0004
0005
0006
0007
0008
0009
0004
0002
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RAMAB 06000
RAMADB 0001
RAMAQ 0002
RAMD.01 0005
RAMDA 0000
RAMDL 0001
RAMEXT 000F
RAMF.01 0003
RAMQ 0007
RAMQD.01 0004
RAMQDA 0002
RAMQDL 0003
RAMQU.01 0006
RAMQUPA 000A
RAMQUPL 000B
RAMU.01 0007
RAMUPA 0008
RAMUPL 0009
RDAC 0003
RDCR 0001
RDM 0007
RDSTA 0006
RDVC 0005
RDWC 0002
READY 0000
REIN 0004
RESRVD.1 0006
RESRVD.2 0007
RFCT - 0008
RPCT 0009
RTS 001C
RTS.32 0007
RTSD 001D
RUN 0000
SDIC 000B
SDOROQ 0001
SDROT 000A
SDROTC 0009
SDROTMC 0008
SDZRZQ 0000
SE.DIS 0001
SE.EN 0000
SET.MSR 0041
SET.USR 007E
SETM 0008
SGNTWO 0005
SGNTWO.0 0005
SIGNEXT O0OOE
SINGLSTP 0000
SLN 0008
SLN.O3 0008
SLN.RECO 0002
SPECIL.2 0008
SPECL 0000
SPECL.03 0000
SUBR 0001
SUBR.01 0001
SUBR.03 0001 ~188-
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SUBS 0002
SUBS.01 0002
SUBS.03 0002
SURZQZ 0002
SWAP.REG 0080
TEST.IC OEBF
TEST.IOV ODBF
TESTMC  OABF
TESTMN  OBBF
TESTMOVR 09BF
TESTMZ  093F
TWB 000F
TWOLAST 0006
TWOLAST. 0006
TWOMULT 0002
TWOMULT. 0002
WAITREQ 0000

WC1D 0004
WCIlI 0000
WCCD 0005
WCCI 0001
WCOD 0007
WCOI 0003
WRCR 0000
YBUS 0o0oC
Z 0003
ZA 0004
ZB 0003
ZERO 0000
zZQ 0002
TOTAL PHASE 2 ERRORS = 0
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