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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 AmSYS29/10 development system, TRACE29 and all of the
bipolar support software.

The Am29116 has attracted attention due to the 16-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 Am2903A) 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

applicazé%;. :: .
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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 Am2¢116-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 (0Ey, RLD, CCEN) are presented with a SUB statement. The
Am2910, a 3-bit conditional MUX field, and a 12-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 1line
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
mMnemonics are taken directly from the Am29116 data sheet. For
eXample, SOR, the single operand-RAM instruction format (page 5
of the Am29116 data sheet) has a choice of word-byte mode ([m]),
1 of 4 op codes ({11), 1 of 10 source-destination pair selects
([2]), and requires a RAM register address ([R]).

Amz2914

The instruction set only is defined.



Am2940 }
The instruction set only is defined. The instruction set is r]

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 FT
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 is required t\
for a given design. There are no standard mnemonics,

]
Am2925
Equates for cycle length codes plus place-holders {incomplete I
definition) for control lines are provided. Again, DEF state- :
ments may be used instead. }
Am2950/51 ‘
A comment only. 1
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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 rrr W, MOVE' SORA’ Rlo

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 Am2910 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

0-15 16 Am29116 Instruction

0-15 16 Immediate Data Operand
16-19 4 CT Multiplexer Control (Tj Lines)
20 1 Status Register Enable

21 1 Ouput Enable - Yi

22 1 Instruction Enable

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

43 1 Parity

44 1 Address Mark Control

45 1 Memory Bus from Drive Control Bus
46 1 Memory Bus from Translate PROM
47 1 Memory Bus from 9403AS

48 1 Memory Bus from Am29116

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

53 1 Memory Bus to Am29116

54 1 Memory Bus to Am9520 - LSB

55 1 Memory Bus to Am9520 - MSB



Bit Position i Function
56 1 Memory Bus to Am9520 - Control
Information
57 1 Clock Enable Am%520 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
6l 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
\ & OEY & NOSRE & MADR & NOJMPI
i MOVE R4 TO MAR

- SOR W, MOVE, SOZR, RO & NODLE

& NOIEN

\ & 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.LIB, 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.

Am2930

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:

2904

INSTR e

INSTR MUX ADDRj A L U ~ IN ADDR ADDR enl
4 4 1

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 OeﬁL shift SE|

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

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

AM2910 & AM29202 RAMAB, ,RAM,,,R15,,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
occasionally, etc. Improvements in readability could be obtained
by the use of specialized DEF statements and increased use of

overlays.

-18-
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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
0oocC
000D
00OE
000F
0010
0011
g0l2
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
poac
002D
002E
002F
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039

11 10XXXXXXXXXXXX
1110XXXXXXXXXXXX
1110XXXXXXXXXXXX
1110XXXXXXXXXXXX
1110XXXXXXXXXXXX
111 0XXXXXXXXXXXX
1110XXXXXXXXXXXX
L11I0XXXXXXXXXXXX
111 0XXXXXXXXXXXX
1110XXXXXXXXXXXX
1110XXXXXXKXXXXX
11 10XXXXXXXXXXXX
1110XXXXXXXXXXXX
1110XXXXXXXXXXXX
111 0XXXXXXXXXXXX
111 0XXXXXXXXXXXX
111 0XXXXXXXXXXXX
11I0XXXXXXXXXXXX
11JO0XXXXXXXXXXXX
1110XXXXXXXXXXXX
1110XXXXXXXXXXXX
111 0XXXXXXXXXXXX
1110XXXXXXXXXXXX
111 0XXXXXXXXXXXX
111 0XXXXXXXXXXXX
1I110XXXXXXXXXXXX
1110XXXXXXXXXXXX
1110XXXXXXXXXXXX
1110XXXXXXXXXXXX
111 0XXXXXXXXXXXX
L1110XXXXXXXXXXXX
1110XXXXXXXXXXXX
1110XXXXXXXXXXXX
1110XXXXXXXXXXXX
111 0XXXXXXXXXXXX
11 10XXXXXXXXXXXX
1110XXXXXXXXXXXX
L1110XXXXXXXXXXXX
111 0XXXXXXXXXXXX
111 0XXXXXXXXXXXX
1110XXXXXXXXXXXX
1110XXXXXXXXXXXX
1110XXXXXXXXXXXX
111 0XXXXXXXXXXXX
1110XXXXXXXXXXXX
l110XXXXKXXXXXXXX
111 0XXXXXXXXXXXX
1110XXXXXXXXXXXX
I110XXXXXXXXXXXX
1110XXXXXXXXXXXX
L1110XXXXXXXXXXXX
T110XXXXXXXKXXXXX
11 10XXXXXXXXXXXX
1110XXXXXXXXXXXX
111 0XXAXXXXXXXXX
111 0XXXXXXXXXXXX
111 0XXXXXXXXXXXX
1110XXXXXXXXXXKXX

XXX0111000101000
XXX1101100000001
XXX1101110000011
XXX1101111000011
XXX1101101000011
XXX1111100011100
XXX0000000100100
XXX1111111011100
XXX0000000000000
XXX1001111001011
XXX1001010011000
XXX1010101111001
XXX0000000010011
XXX1100101001000
XXX0000000000000
XXX1100001100011
XXX1110010010100
XXX0101010101010
XXX1110001011000
XXX0110001001000
XXX1100110000101
XXX1100110001001
XXX1100110010001
XXX1110110100000
XXX1001000110001
XXX1001111111111
XXX1010011000001
XXX1110101110011
XXX1111110110011
XXX1110110110101
XXX1111000111001
XXX1111111111111
XXX1101100111111
XXX1110011110000
XXX1111100110001
XXX1110011110100
XXX1010110101000
XXX1011011110000
XXX1010101010101
XXX1010110001000
XXX0001100001110
XXX1011100010100
XXX0101011001010
XXX1101000011100
XXX1101000000000
XXX1101000001100
XXX1111000010000
XXX1100110001100
XXX1100110100100
XXX0111011101000
XXX0111011101001
XXX0111010101001
XXX0111010101000
XXX1100111101000
XXX1110111101000
XXX0111001101000
XXX0111001101010
XXX0111001101000

-54-

00001000XXXXXXXX
01001000XXXXXXXX
11101000XXXXXXXX
11101000XXXXXXXX
11101000XXXXXXXX
10001000XXXXXXXX
01101000XXXXXXXX
00101000XXXXXXXX
00001000XXXXXXXX
11101000XXXXXXXX
00001000XXXXXXXX
10101000XXXXXXXX
11101000XXXXXXXX
00001000XXXXXXXX
01001000XXXXXXXX
11001000XXXXXXXX
00101000XXXXXXXX
10101000XXXXXXXX
00101000XXXXXXXX
00101000XXXXXXXX
01001000XXXXXXXX
01001000XXXXXXXX
01001000XXXXXXXX
00101000XXXXXXXX
01001000XXXXXXXX
11101000XXXXXXXX
01001000XXXXXXXX
10101000XXXXXXXX
00101000XXXXXXXX
01001000XXXXXXXX
01001000XXXXXXXX
11101000XXXXXXXX
11101000XXXXXXXX
0101000XXXXXXXXX
1001000XXXXXXXXX
0101000XXXXXXXXX
11001000XXXXXXXX
11001000XXXXXXXX
01001000XXXXXXXX
10101000XXXXXXXX
10001000XXXXXXXX
11001000XXXXXXXX
11001000XXXXXXXX
11001000XXXXXXXX
11001000XXXXXXXX
11001000XXXXXXXX
00001000XXXXXXXX
11001000XXXXXXXX
11001000XXXXXXXX
01101000XXXXXXXX
01001000XXXXXXXX
00101000XXXXXXXX
01101000XXXXXXXX
11001000XXXXXXXX
00101000XXXXXXXX
100021000XXXXXXXX
01001000XXXXXXXX
01001000XXXXXXXX

1982 E

XXXXAXX XXX XXX XXX
XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
XXXXXKXXXKKXXKXXXX
XXXXXXXXXXXXXXXX
XXXXKXXXXXXXX XXX
XAXAXKXXXXXXXXXX
XAXXXXXXXXXXXXXX
AXXXXXXXXXXAXXXX
XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
XXXXXKXXXXXXXX XXX
AXXXXXXXXXXKXXKXX
XXXXXKXXXXXXXX XXX
XXXXXXXXXXXAXXXX
XAXXXXXXXXXXXXXX
KXXXXXXXXXXXXXXX
XXXXXEXXXXXXXAXX
XXXXXXXXXXXXXXXX
XXXXXXXXAXXKXX XXX
KXXXXXXXXXXXXKXX
XXXXXXXXXXXXXXXX
XXXXXXXXXXXXKXXXX
XXXXXXXXXXXXXXXX
XXXXXXAXXXXXXXXX
XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
XXXXXXXXXXLXXKXX
XXXXXAXXXXXXXXXX
XXXXXXXXXXXXXAXX
XXXXXXXXKXXXX XXX
XXXXXXXXXXXAXAAX
XXXXXXXXXXXXXXXX
KAXXXXXKXXXXXXXNX
XAXXXXXXXXXXXXXX
KXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
XXXXXXXXXKXXXXXX
XAXXXXXXXKXXXXXX
XAXXXXXXXXXXXXXX
KAXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
XXXAXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXKXX
AXXXXXXXXXXXX XXX
XXXXXXXXXXXXXKXX
AXKXXXXXKXKXXXXKXX
XXXXXXXXXXXXKKXX
XXXXXXXXXXXXXKKX
XAXXXXAXXXXXXXXX
XXXXXAKXXXXXXXXXX
XXXXXXXXXXXXKXXX




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

003A 1110XXXXXXXXXXXX XXX0111001101001 01001000XXXXXXXX XXXXXXXXXXXXXXXX
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
DEMO SRC FILE FOR AM29116.DEF - D. E. WHITE - JAN 12,

G

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

CLRH
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
FF1

FF4
FIRST. 25
HALT

0004
0014
000E
0006
o002
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
ocoocC
000D
0006
0007
000D
0000
0001
0005
0007
0007
000F
000B
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.0O4
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

N1l

N2

N3

N4

N5

N6

N7

N8

N9

NA

NAND

NB

NC

ND

NE

NEG

0001
0000
0000
0001
000E
0000
0002
0007
0005
0000
0000
0006
0o0o0C
0016
0005
0005
000D
0007
000D
0017
oooc
0601
063E
000E
0009
0006
0006
0400
0600
0401
043E
000D
000E
000C
0000
0007
0008
000A
0009
gooc
000E
0000
0001
0002
0003
0004
0005
0006
0007
0008
0009

000A

0007
000B
o00C
000D
000E
000F

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

NF
NO.INIT
NOHALT
NOR
NOTREADY
NOWAITRQ
NRA
NRAS
NRS
NRY
OECTDIS
OECTEN
OETDIS
OETEN
OEYDIS
OEYEN
ONELEVEL
OR
PR1A
PR1D
PRIR
PR1Y¥Y
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
00l2
0013
0002
0014
0015
gole
0017
0018
00l¢
oola
0olB
001C
001D
0003

1982 E

|




R30
R31

R4

R5

R6

R7

R8

RY

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
RONCZ
RPCT
RSTNA
RSTND
RSTNR
RTAA
RTAR
RTAY
RTDA
RTDR
RTDY
RTRA
RTRR
RTRY
RUN
RWCT
S2NA
S2NDY
S2NR
SDIC
SDOROQ
SDROT
SDROTC
SDROTMC
SDZRZ0Q
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
00602
0009
0000
0004
0004
0oOoF
0006
0009
0ooA
0008
0005
0003
0009
0001

.0011

000E
001D
0000
001C
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.

-59-
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
DEMO SRC FILE FOR AM29116.DEF - D. E., WHITE - JAN 12,

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
S0z
SOZE
SOZER
SOZR
SRE.DIS
SRE.EN
SUBR
SUBRC
SUBS
SUBSC
SURZQZ
SWAP.REG
TC
TEST. IC
TEST. IOV
TESTMC
TESTMN
TESTMOVR
TESTMZ
TF1
TF2
TF3
TL

0008
0002
0012
000D
0006
0009
0o00A
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
09BF
093F
0012
0014
0016
0010

-60-
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
DEMO SRC FILE FOR AM29116.DEF - D. E. WHITE - JAN 12, 1982 E

TLOW 0008
TN 000E
TNO 0002
TNOZ 0000
TOATI 0002
TOAIR 0002
TODA 0001
TODAR 0001
TODI 0005

TODIR 0005
TODRA 0003
TODRR 000F
TODRY oooB
TORAA 0000
TORAR 000C
TORAY 0008
TORIA 0002
TORIR 000E
TORIY oooa
TOVR 0006
TSTNA 0000
TSTND 0010
- TSTNR 000F

TWB 000F
T2 0004
TZC 000C
W 0001

WAITREQ 0000
WC1D.40 0004
WC1I.40 0000
WCCD.40 0005
WCCI.40 0001
WCOD.40 0007
WCOI.40 0003
WCRT 0008
WRCR 0000
WRCR.40 0000

TOTAL PHASE 2 ERRORS = 0
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A DISK CONTROLLER

DISKCTLR .DEF & .SRC

-63- ADVANCED MICRO DEVICES &1
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4

AM29116

g P WE W ME WME My Wwd WE W WS wE e WS % WE NS -y TS W W

/ 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 nho responsibility for the
use of any circuits or programs described herein.

Am29116 Mnemonics Copyright (:) 1982 Advanced Micro Devices
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
AM29116 / AM9520 - BASED DISK CONTROLLER

——

SECTOR READ / WRITE SUBROUTINE
Ahhhhkhhhhdhdhddhhhhhhhkhhrhhhhhrhhhhhhhhk

—e

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 QOF R2
SECTOR NUMBER.IN LSB OF R2

START ADDRESS QF RAM SECTOR BUFFER IN R3

e WMe WS Me WS ME WE ug WE mp N Wy W e b mp WP WMo WE Wy mg Wy



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

OUTPUT: .
RO CONTAINS: ]

0 IF THE FUNCTION SPECIFIED WAS COMPLETED '’
EITHER WITHOUT ERROR OR WITH A k!
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

- we s Wa WA WS WS WE WA W Ne W v
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
"AM29116 / AM9520 - BASED DISK CONTROLLER

§
:
|

!
' €00l CRCMSK: EQU 16HE#C001

ADDITIONAL MNEMONICS
TTTTITITT L ST L L

e WA WM ma W

; 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.)
i' 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 ;
* E723 A1LSW: EQU H4E723 ; Al CONSTANT(LEAST SIG. WORD)
. 0006 AlMSW: 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§AO28 ; 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 H4EEE2 ; K(LEAST SIG. WORD)
KMSW:  EQU 8 ; K(MOST SIG. WORD)
' 0008 ;
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0000

0001

0002

0003

0004

0005

0006

ECTIO:

e e my we W N N N 1M Ne e we e e

N N . NN

L W,

LTSE IR TR N NN

L SAN

NN

|
e

e

[
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.

7

BOR2 W,0,S2NR, RO

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

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

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

&NOJMPI

&CONT '}
IMME H#0000

&NODLE &NOIEN &OEY &NOSRE .

&BT20  &NOJMPI j
&CONT

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

&NOJMPI

&CONT &
)

IMME HE0010

SNODLE &NOIEN &OEY &NOSRE ,
§BT20  &NOJMPI 1
§LDCT 127 .

{R3} TO R4 ' )
SOR W,MOVE, SORY,R3 -
&DLE &NOIEN &OEY &NOSRE B
&§NOJMPI

&CONT _ X
SOR W,MOVE , SODR, R4 g
&NODLE &IEN §NOOEY &NOSRE

&NOJMPI .

&CONT )
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AM29116 / AM9520 - BASED DISK CONTROLLER

;
; BEGIN CHECK BITS PRECALCULATION LOOP.
l? ; (R4) TO THE MAR.
’ H
: 0007 PCPREL: SOR W,MOVE, SORY, R4
/ &NODLE &NOIEN &OEY &MNOSRE
i / &MADR  &NOJMPI
- / &CONT
H
" ;
] : CLOCK THE LESS SIGNIFICANT BYTE OF ( (MAR)) INTO THE AM9520.
‘ ;
_ NOOP
1* 0008 / &NODLE &NOIEN &NOOEY &NOSRE
. / &BT2L  &NOJMPI
/ &CONT
1 ;
I NOOP
‘ 0009 / &NODLE &NOIEN &NOOQOEY &NOSRE
) / &CP20  &NOJMPI
] , / &CONT
i ;
H
] N : NOOP FOR TIMING PURPOSES
;
‘ NOOP
. 000A / . &NODLE &NOIEN &NOOEY &NOSRE
{ / &NOJMPI
‘ / &CONT
!; ; CLOCK THE MORE SIGNIFICANT BYTE OF ((MAR)) INTC THE AM9520.
\ NOOP
| 0008 / SNODLE §&NOIEN &NOOEY &NOSRE
v / &BT2U &NOIMPI
/ &CONT
B ;
’ ; INCREMENT (R4).
; END CHECK BITS PRECALCULATION LOOP.
— 000C SOR W,INC,SORR, R4
‘ / &NODLE &IEN &NOOEY &NOSRE
’ v &CP20 &§NOJIMPI
i / &RPCT PCPREL
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AM29116 / AM9520 - BASED DISK CONTROLLER

000D

000E

000F

0010

0011

0012

0013

- ME ™ ‘ma

e SO N

CBIBL:

e ORI me me e owme e we NN

L W N e wme we me me n NN e e wma N NN

- \\\

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

SONR W, MOVE, SOI, NRY ‘]
SNODLE &NOIEN &OEY SNOSRE

&NOJMPI )
&CONT N
IMME H$0011 .

&NODLE &NOIEN &OEY &NOSRE
&BT20 &NOJMPIL
&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 ‘(
&NODLE &NOIEN &OEY  &NOSRE .

5CP20  &MADR  &NOJMPI )

&CONT . ]
NOOP

&NODLE &NOIEN &NOOEY &NOSRE -
&CE2L  &NOJMPI | _f

&CONT

NOOP FOR TIMING PURPOSES

NOOP 1
&NODLE &NOIEN &NOOEY &NOSRE >
&NOJMPI

&CONT fl

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

NOOP

&NODLE &NOIEN &NOOEY &NOSRE i
&CP20 &NOJMPI .
&CONT

NOOP FOR TIMING PURPOSES

NOOP i
SNODLE &NOIEN &NOOEY &NOSRE X
&NOJMPI
&CONT
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AM29116 / AM9520 - BASED DISK CONTROLLER

0014

0015

0016

0017

0018

0019

- ™E we e

- ™ my Wy N \\\

Rl N N T N

LI R A . N we e wma owme NN

s NN

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

INCREMENT (R4).

END STORE CHECK BITS IN BUFFER LOOP.

SOR W,INC,SORR,R4

&NODLE &IEN &NOQEY
&BF2L &BF2U &MWRT

&RPCT SCBIBL

ZERO THE UPPER BYTE OF (R5) AND THEN CLOCK THE 7TH AND LAST
BYTE OF THE MODIFIED FIRE CODE INTO ITS LOWER BYTE.

SOR W,MOVE,SOZR,R5S
&NODLE &IEN &NOOEY
&CP20 &NOIMPI

&CONT

NOOP :
&NODLE &NOIEN &NOOEY
&CE2L &NOJMPI

&CONT

SOR B,MOVE, SODR,R5
&DLE &IEN &NOOEY
&BF2L &BT16 &NOJMPI
&CONT

(R4) TO MAR.

SOR W,MOVE, SORY,R4
&NODLE &NOIEN &OEY
&MADR &NOIMPI

&CONT

(R5) TO (MAR).
SOR W,MOVE, SORY, RS
&NODLE &NOIEN &OEY

&BF16 &MWRT &NOJMPI
&CONT
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AM29116 / AM9520 - BASED DISK CONTROLLER

00la

0018

0o0lcC

001D

001lE

001F

0020

0021

FCODE:

L T T . - NN - me wme we TN N ~e \\\ L e e e N s T I T I

e we e me e TN N

~ NN

S N

T

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 TC RS.
SET CRCF LOOP COUNTER.

SOR W,MOVE, SORY,R1

&DLE &IEN &NOOEY &NOSRE
&NOJMPI

&LDCT CRCNIT

SOR W,MOVE,SODR,RS

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT
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AM29116 / aM9520 - BASED DISK CONTROLLER

0022

0023

0024

0025

0026

0027

. me we wme N NN () e e e

e e me owe we N NN

e e e NGO (Y e e e e N NN LT N N

NSNS

RCFL1:

RCFL2:

SHIFT RS AND SET QLINK.

SHFTR W,SHUPZ ,SHRR,R5

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT

ACCUMULATE CRCF.

CRCF R4

&NODLE &IEN &NOOEY &NOSRE
&NOJIMPI '
&RPCT CRCFL1

COPY TRACK BYTE 2 AND SECTOR BYTE TO RS.

SET CRCF LOOP COUNTER.

SOR W,MOVE, SORY,R2

&DLE &IEN &NOOEY &NOSRE
&NOJIMPI

&LDCT CRCNIT

SOR W,MOVE, SODR,R5

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT

SHIFT R5 AND SET QLINK.

SHFTR W,SHUPZ ,SHRR, RS

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT

ACCUMULATE CRCF.

CRCF R4
&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&RPCT CRCFL2
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INITIALIZE SECTOR PASS LOOP COUNTER.
ENTER INPUT MODE. .
TURN ON READ GATE. -

m, ME W Ws we we

NOOP -
0028 / SNODLE &NOIEN &NOOEY &NOSRE .
/ &INPT &NOJMPI &RDGA
/ &LDCT NSPASS r
, |
H
: BEGIN SECTOR PASS LOOP. ‘ -
: TURN ON ADDRESS MARK CONTROL. ]
: RESET BYTE SYNC ACQUISITION CIRCUITRY AND FIFO ARRAY.
; .
SECTL1: NOOP I
0029 / &NODLE &NOIEN &NOOEY &NOSRE :
/ &ADMC  &INPT  &NOJMPI &RDGA  &RFIF
/ &CONT
; |
H )
; PASS WHEN ADDRESS MARK DETECTED. : ,I
H
NOOP
002A / &NODLE &NOIEN &NOOEY &NOSRE
/ &ADMC  &INPT  &NOJMPI &RDGA }
/ &IFNOT SAMD &CJP $
H
H
; TURN OFF ADDRESS MARK CONTROL. ;l
: PASS WHEN INPUT AVAILABLE FROM FIFO ARRAY.
i .
NOOP ;E
002B &NODLE &NOIEN &NOOEY &NOSRE .

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

e
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INPUT RECORDED HEAD NUMBER AND MSB OF RECORDED TRACK NUMBER

TO R5 AND D-LATCH.
PASS WHEN INPUT AVAILABLE FROM FIFO ARRAY,

Ty e WM wmg W

. 002C SOR W,MOVE, SODR, R5
;‘ / &DLE &IEN &NOOEY &NOSRE
e / &BF03 &BT16 &INPT &NOJMPI &RDGA
( / &IFNOT RDYI &CJP $
I‘ :
‘ ;
: COMPARE THE CONTENTS OF R1 AND RS.
{, : IF THEY DISAGREE, EXAMINE THE NEXT SECTOR.
:
o 002D TOR1 W,EXOR, TODRR, R1
/ &NODLE &NOIEN &NOOEY &SRE &CT 4
2 / &INPT  &NOJMPI &RDGA
‘ / &IF CT16 &CJP SECTL2
H
H
j, ; INPUT LSB OF RECORDED TRACK NUMBER AND RECORDED SECTOR NUMBER
: TO R5 AND D-LATCH.
i« ; PASS WHEN INPUT AVAILABLE FROM FIFO ARRAY.
:
' NOOP
. 002E / &NODLE &NOIEN &NOOEY &NOSRE
} / &PF03 §INPT &NOJMPI &RDGA
‘ / &CONT
H
: 002F SOR W,MOVE, SODR, R5
/ &DLE & IEN &NOOEY &NOSRE
/ &BFO03 &BT16 &INPT &NOJMPI &RDGA
. / &IFNOT RDYI &CJP $

i -99-



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

0030

0031

0032

0033

0034

™8 ud Wy ma

. we wme e N W N

e W we me we e NN

ECTL2:

e me W N NN TN v we e M we we we e N

NN

]

COMPARE THE CONTENTS OF R2 AND RS;
IF THEY DISAGREE, EXAMINE THE NEXT SECTOR. -

TOR1 W,EXCR, TODRR,R2

&NODLE §&NOIEN &NOOEY &SRE &CT 4
&PFO03 &INPT &§NOJMPI &RDGA "
&IF CT16 &CJP SECTL2

"]
INPUT RECORDED CRCF BYTES 1 AND 0 TO R5 AND D-LATCH. s
SOR W,MOVE, SODR, RS

&DLE & IEN &NOOEY &NOSRE
&BF03 &BT1l6 &INPT &NOJMPI &RDGA
&CONT

COMPARE THE TWO CRCFS.

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

TOR1 W,EXOR, TODRR, R4

&NODLE &NOIEN &NOOEY &SRE &CT Z
SINPT &NOJMPI &RDGA

&IF CTleé &CJP MATCH1

TURN OFF READ GATE. :
LEAVE INPUT MODE. i
END SECTOR PASS LOOP.

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

SOR W,MOVE, SORY, RO
&NODLE &NOIEN &NOOEY &NOSRE 'l
&NOJMPI )

&RPCT SECTL1

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

BOR2 W,LD2NR,0,R0O !
&NODLE &IEN &NOOEY &NOSRE <
&NOJMPI

&RTN i
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0035

0036

0037

- ™

MATCHI :

RTABL:

e OSSO DT e NN

i e

SUCCESSFUL MATCH.

SOR W,MOVE, SORY, RO
&NODLE &NOIEN &OQEY
&IJMPI

&CONT

SOR W,NEG,SORA,R3

&NODLE &IEN &NOOEY

&NOJMPI &RFIF
&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.
0038 RDSEC1l: 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.

e mE e e WA N N e T me me wme ot wme w wmE me e we e

0039 ‘ SOR W,COMP, SOAR,R5

: &NODLE &IEN &NOOEY &NOSRE
&INPT &NOJMPI &RDGA
&IFNOT RDYI &§CJIP $

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

e ma e

003A SONR W,MOVE,SOI,NRY
/ &NODLE &NOIEN §&OEY &NOSRE
/ &INPT &NOJMPI &RDGA
/ &CONT
r

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
r

003D IMME H#0013
/ &NODLE &NOIEN &OEY &NOSRE
/ &BT20 &INPT  &NOJMPI &RDGA
/ &CONT
!

NOOP -

003E / &NODLE &NOIEN &NOOEY &NOSRE
/ &INPT  &NOJMPI &PFO03 &RDGA
/ &CONT
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003F

0040

0041

0042

DSEC2:

L . - o e

- me e wa we N NN

. me mp me wma w N S

NN

BEGIN READ DATA SEGMENT LOOP.

TRANSFER NEXT WORD FROM FIFO ARRAY TO (MAR). r
PASS WHEN FIFO INPUT AGAIN BECOMES AVAILABLE, -

NOOP ;

SNODLE &NOIEN &NOOEY &NOSRE ]
§BF03  &INPT  &NOJMPI &MWRT  &RDGA

&IFNOT RDYI &CJP $ x]
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 &NOJIJMPI &MADR &MREA &PFO03 &RDGA
&CONT "y

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

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

- we ‘Na

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
/ SBT2U  &CP20 &INPT  &NOJMPI &MADR  &MREA  &PF03
/ &RPCT  RDSEC2
H
: _
: INITIALIZE COUNTER FOR READ HIGH SPEED COMPLETION LOOP.
's
NOOP
004s / §NODLE &NOIEN &NOOEY &NOSRE
/ &NOJMPI
/ &LDCT RDITCT
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0046

0047

0048

0049

004A

DSEC3:

e me me we NN N T e e v e

L e e

e e we N

e e me TN N

e

BEGIN READ HIGH SPEED COMPLETION LOOP.

INCREMENT (RS) AND TRANSFER THIS TO THE MAR. "]
SCR W,INC,S80RR,R5

&NODLE &IEN &0EY &NOSRE .
&NOJMPI &MADR

&CONT

NOOP FOR TIMING PURPOSES

NOOP r-
&NODLE &NOIEN &NOCOEY &NOSRE

&NOJIMP1I

&CONT .

CLOCK LESS SIGNIFICANT BYTE OF ((MAR)) INTO THE AM9520.

&NODLE &NOIEN &NOOEY &NOSRE
&BT2L &CP20 &NOJMPI &MREA
&CONT

NOOP FOR TIMING PURPOSES

|

vooe |
|

i

NOOP
&NODLE &NOIEN &NOOEY &NOSRE ’l

&NOJMPI
&CONT

NOOP FOR TIMING PURPOSES
NOOP o
&NODLE &NOIEN &NOOEY &NOSRE aJ

&NOJMPI
&CONT ”3
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004B

004C

004D

my We mE e

— wa we W w S TN

e ma we me N NN

me WE W W e e e me W e W We me wa we NN

CLOCK MORE SIGNIFICANT BYTE OF ( (MAR)) INTO THE AM9520.
END READ HIGH SPEED COMPLETION LOOP.

NQOP

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

WAS AN ERROR DETECTED BY THE AM95207?

NOOP

&NODLE &NOIEN &NOOEY &NOSRE
&NOJMPI

&IF ER20 &CJP RDSEC4

NO; LOAD 0 INTO RO AND RETURN,

SOR W,MOVE,SOZR, RO

&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 + Md4A4)

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).

INITIALIZE CORRECT HIGH SPEED,SET P0=1,& REP=1
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004E RDSEC4:

004r

0050

0051

0052

/

NN

- ome e me TN N

e e e NN N

- NN

NN

SONR W,MOVE,S0I,NRY

&NODLE &NOIEN
&NOIMPI
&CONT

IMME H#001F
&NODLE &NOIEN

ST

&O0EY &NOSRE

cw
I

o

£

&OEY &NOSRE

&NOJMPI &BT20  &BF16

&CONT

CLEAR R8(M1).

SOR W,MOVE, SOZR, R8 a
&NODLE &IEN &NOOEY &NOSRE

&NOJMPI

&CONT '

PERIOD FACTOR 1(PF1l) TO ACC. r

SONR W,MOVE,SOI,NRA

&NODLE &IEN
&NOJMPI
&CONT

IMME PF1
&NODLE &IEN
&NOJMPI

&CONT

&NOOEY &NOSRE

&NOOEY &NOSRE
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0053

0054

0055

0056

ot
-0

e e e me owa we NSO T v e e

W me we we N NN

\\\:p-o e wme e NN

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.

BORZ W,3,A2NR,R8

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI
&JP LINK

AE PRESENT;

INC R8.

BOR2  W,0,A2NR,R8

&NODLE &IEN &NOOEY &NOSRE
&NOJMP1

&CONT
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0057

0058

0059

005A

2341:

e UG T e e e me me me owe me SNONON [T me e e e e e SN N ([T e e

e

TEST FOR PERIOD FACTOR EXCEEDED (UNCORRECTABLE ERROR) .,

NQOP

&NODLE &NOIEN &NOOEY &NOSRE
&NOJMPI

&IFNOT CT16 &CJP M1

PERIOD FACTOR EXCEEDED (UNCCRRECTABLE ERROR);

SET RO = 2.

RETURN,

BOR2 W,1l,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).

SOR W,MOVE, SOI,R9
&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

~ &CONT
IMME  PF2
§NODLE &IEN  &NOOEY &NOSRE
&NOJIMPI
&CONT
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0058

005C

005D

00S5E

005F

0060

0061

0062

- NN D N N N

e wa e we SNOUNON e NN L N L T

e NN

NN

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 R12.

SOR W,MOVE,SOIL,R12

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT

IMME TABl

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT

JUMP INDIRECT TO TAB1 VIA PM2-4.

ROTM W,15,MDRI,R12

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

IMME H#0007

&§NODLE &IEN &OEY 5NOSRE
&sJMPI  &PFPM  &BF2U  &BT16
&JP $
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0063

0064

0065

0066

0067

0068

LT S N NOTN N v we v

s~ NN

L R .

. NN

B

R9 = PF2 - RO,

TOR1 W,TORIR,SUBR,R?

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT

IMME PF2

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT J

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

&CONT

IMME PF3

&NODLE &IEN &NOOEY &NOSRE
&NOJMPIL

&CONT

R1l = PF4 - R11.

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

&CONT

IMME PF4

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT
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0069

006A

006B

006C

006D

006E

L . TR, W W £ TR W ¥

S e N

NN

v ome we TN N

SN

/ AM9520 - BASED DISK CONTROLLER

0 TO R7 (LOCATION ACC MSW,LAC).

SOR W,MOVE,SOZR,R7

&NODLE &IEN &NOOEY &NOSRE
&NOJMF1I

&CONT

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

SOR W,MOVE,SOI,R12

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT

IMME AlLSW

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT

SOR W,MOVE,SOI,R13

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT

IMME A1MSW

&NODLE &IEN &NOOEY &NOSRE
&NOIMPI

&LDCT 4

R8 TO D.

LAC = M1Al, MULTIPLY MIAl,

SOR W,MOVE, SORY,R8

&DLE &NOIEN &OEY &NOSRE
&NOJMPI

&JS MUL
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006F

0070

0071

0072

0073

0074

LI N N e S LI T IR T

D T N T Y .

e W wa we e \\r,-\ e SO NG R we we me we NN
(3]
o=
w

NN

A2 TO R12,R13.

IMME A2LSW

&NODLE &IEN &NOOEY &NOSRE
&NOJIMPI

&CONT

BOR2 W,3,LD2NR,R13

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&LDCT 3

R9 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 &NOIEN &OEY &NOSRE
&NOJMPI

&JS MUL
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0076
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007a
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/ AM9520 - BASED DISK CONTROLLER

Ad4' (A4 - 4K) TO R12,R13.
4A4: IMME A4LSW
&NODLE &IEN &NOOEY &NOSRE
&NOJIMPI
&CONT

BOR2  W,3,LD2NR,R13

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&LDCT 4

R11 TO D.

LAC = LAC + M4Ad4.

SOR W,MOVE,SORY,R11

&DLE &NOIEN &OEY &NOSRE
&NOJMPI

&JS MUL

PRESHIFTED DIVISOR(K) TO R12,R13,D.
LAC REM(M1Al + M2A2 + M3A3 + M4A4) / K.

IMME KL128

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI : '
&CONT

SOR W,MOVE,S0I,R13

&DLE &1EN &0EY &NOSRE
&NOJMPI

&LDCT 6

IMME KM128 - :

&DLE &IEN &0EY &NOSRE
&NOJMPI

&JS DIV
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007B

007C

007D

007E

007F

co80

- e N [ e e

NN

ORMEM:

e me ma we SNONONN BE e me me we NN

LIIE TR R T N S

SN

LL = LAC = K - LAC.

IMME KLSW

&NODLE &IEN &NOOEY &NOSRE
&NOJMPI

&CONT

TOR1 W,TORIR,SUBRC,R7
&NODLE &IEN - &NOOEY &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.

- WE me W

0081 ROTM W,12,MRAI,R6
/ &NODLE &IEN &NOOEY &NOSRE
/ &NOJMPI
/ &CONT
;
0082 IMME H$OFFF
/ &NODLE &IEN &NOOEY &NOSRE
/ &NOJMPI
/ &CONT
;
;
: MASK UPPER 12 BITS OF R6é TO OBTAIN FIRST BIT OF
; BURST ERROR AND STORE IN R6.
H
0083 TOR1 W,TORIR,AND, R6
/ &NODLE &IEN &NOOEY &NOSRE
/ &NOJMPI
/ &CONT
;
0084 IMME H#00O0F
/ &NODLE &IEN - &NOOEY &NOSRE
/ &NOJIMPI
/ &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 &OEY &NOSRE
/ &IMPI
/ &CONT
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0087

0088

0089

008A

008B

008C

NN N B e e e

. we e we N NN e wma we we NN e wma e we N NN

e e we wa NN

NN

MADR = ACC = R4

TOR1 W,TORAA,SUBS,R4
&NOOEY

&NODLE &IEN
&NOJMPI
&CONT

BONR W,0,52NA
&NODLE &IEN
&MADR &NOJMPI
&CONT

R8 = R8 XOR MEM.

TOR1 W,TODRR,EXOR,R8

- ACC.

&0EY

&DLE &1EN &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,S0A,NRY

&NODLE &NOIEN
&NOJMPI &MADR
&CONT

R2 = R9 XOR MEM.

TOR1 W,TODRR, EXOR,R9

&DLE &TIEN
&NOJMPI &BT16
&CONT

&0EY

&NOOEY
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008D

008E

e Wy e

~- e me wme we NN

N

R9 TO MEMORY.

SOR
&NODLE
&NOJMPI
&CONT

0 TO RO
RETURN,

SOR
&NODLE
&NOJMPI
&RTN

W,MOVE, SORY,R%
&NOIEN &OEY &NOSRE
&MWRT &BF16

(ERROR CORRECTED FLAG).

W,MOVE,SOZR,R0O
&IEN &0EY &NOSRE
&BT20 &BF16
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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.

™ A we WME e WE mg ™A

ALIGN 8
00920 ;
0090 TAB1: BOR2 W,0,S2NR,R9
/ &NODLE &IEN &NOOEY &SRE
/ &NOJMPI &CP20  &PFPM
/ &JP PM234
r
0091 BOR2 W,0,S2NR,R11
/ &NODLE &IEN &NOOEY &SRE
/ &NOJMPI &CP20  &PFPM
/ &JP TM34
r
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,S82NR,R10
/ &NODLE &IEN &NOOEY &SRE
/ &NOJMPI &CP20  &PFPM
/ &JP ™23
!
0095 BOR2 W,0,S2NR,R10
/ &NODLE &IEN &NOOEY &SRE
/ &NOJMPI &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 MPIX
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0098

0099

00sA

009B

009cC

009D

009E

009F

00AOQ

TM34:

=
o)
Y

- NN g‘- i N g‘- R N oL N
|l [y
am w

5o IR U W

M234:

=
[¥%]
.

~ \\\g-- N v R T
-

SN N

NOOQP
&NODLE
&NOJMPI
&JP

NOOP
&NODLE
&NOJMPI
&JP

NOOP
&NODLE
&NOJMPI

&JP

NOQP
&NODLE
&NOJMPI
&CONT

NOOP
&NODLE
&NOJMPI
&JP

BOR2
&NODLE
&NOJIMPI
&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
&CP20 &PFPM
PM1
W,0,52NR,R11
&IEN &NOOEY
&CP20 &PFPM
CT1l6 &CJP
W,0,S2NR,R10
&IEN &NOOEY
&CP20 &PFPM
CTlé &CJP
W,15,MDRI,R12
&IEN &NOOEY
&PFPM &BT16
CT16 &CJP
H#0007

&IEN &OEY
&PFPM &BT16
$
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00Al1 PM24:

NN

00A2

00A3

- \\\I'.?E*u T S
N
w

00A4

=
w
N

00AS5

e NN T e me we e me mae we NN

0046

e

00A7

- NN

00AS8

e

BOR2
&NODLE
&NOJMPI
&IFNOT

NOOP
&NODLE
&NOIMPI
&JP

BOR2
&NODLE
&NOJMPI
&IFNOT

NOOP
&NODLE
&NOIMPI
&JP

W,0,S2NR,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
&NOJIMPI
&JP

ROTM
&DLE
&NOJMPI
&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

00B1

T s T T T N

NN

ROTM
&DLE
&NOJMPI
&JP

ROTM
&DLE
&NOJMPIL
&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,RS8
&IEN &NOOEY
&BT16 &BF2U
REP5

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

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

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

W,1,MDRI,R8

& IEN &NOOEY
&BTl6 &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,R8
&IEN &NOOEY
&BT1l6 &BF2U
REP13
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00B2

00B3

00B4

00B5

00B6

00B7

00B8

00B9

00BA

NN

NN

NN IO v NN T v SO T e NUONNON T e SO A e NN NN

ROTM
&DLE
&NOJMPI
&JP

ROTM
&DLE
&NOJMPI
&JP

ROTM
&DLE
&NOIMPI
&JP
IMME
&DLE
&NOJMPL
&JP

IMME
&DLE
&NOJIMPI
&JP

IMME
&DLE
&NOJMPI
&3P

IMME
&DLE
&NOJIMPI
&JP

IMME
&DLE
&NOJMPI
&JP

IMME
&DLE
&NOJMPI
&JP

W,6,MDRI,R8
&IEN &NOOEY
&BT16 &BF2U
REP14
W,7,MDRI,R8
&IEN &NOOEY
&BT16 &BF2U
REP15
W,8,MDRI,R8
&IEN &NOOEY
&BT16 &BF2U
REP16

H#0001

&IEN &NOOEY
&BT16  &BF2U
RM1

H#0003

&IEN &NOOEY
§BT16 &BF2U
RM2

H$0007

&IEN &NOOEY
&BT16  &BF2U
RM3

HH000F

&IEN &NOOEY
&BT16  &BF2U
RM4

H$001F

&IEN &NOOEY
&BT16  &BF2U
RMS

H#003F

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

L
00BC REPS:
/

/

/

00BD REP9:
/
/
/

’
00BE REP10:
/
/
/

’
00BF REP1l:
/
/
/

00CO REP12:
/

/
/

’
00C1 REP13:
/
/
/

¥
00C2 REP14:
/
/
/

00C3 REP15:
/
/
/

IMME
&DLE
&NOJMPI
&JP

IMME
&DLE
&NOJMPI
&JP

IMME
&DLE
&NOJIMPI
&JP

IMME
&DLE
&NOJMPI
&JP

IMME
&DLE
&NOJMPI
&JP

IMME
&DLE
&NOJMPI
&JP

IMME
&DLE
&NOJMPI
&J P

IMME
&DLE
&NOJMPI
&JP

IMME
&DLE
&NOJMPI
&JP

H#{007F
&IEN
&BT16
RM7

H#0O0FF
&IEN
&BT16
RM8

H{O1lFF
&IEN
&BT16
RM9

H#O03FF
&IEN
&BT16
RM10

H$07FF
&IEN
&BT16
RM11

Hi#OFFF
&IEN
&BT16
XOR

H#1FFE
&IEN
&BT16
XOR

H{3FFC
&IEN
&BT16
XOR

H# TFF8
&IEN
&BT16
XOR
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&NOOEY
&BF2U

&NOOEY
&BF2U

&NOOEY
&BF2U

&NOOEY
&BF2U

&NOOEY
&BF2U

&NOOEY
&BF2U

&NOOEY
&BF2U

&NOOEY
&BF2U

&NOOEY
&BF2U
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00C4 REPl6:

=
[

00C5

00Cé6

=
W

00C7

WO ve NN T e SN 2"" NN T e NN
[\]

=
B

00C8

=
[$1]

ooco

=
o))

00CA

e NN e NN T e NN

00CB RM7:
/
/
/
00CC RMS8:
/
/
/

IMME
&DLE
&NOJIMPI
&JP

ROTM
&DLE
&NOJMPI
&JP

ROTM
&DLE
&NOJMPI
&JP

ROTM
&DLE
&NOJMPI
&J P

ROTM
&DLE
&NOJMPI
&JP

ROTM
&DLE
&NOJIMPI
&JP

ROTM
&DLE
&NOJMPI
&JP

ROTM
&DLE
&NOIMPI
&JP

ROTM
&DLE
&NOJMPI
&JP

H§FFFO

&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,R9
&IEN &NOOEY
&BT16 &BF2U
REP19

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

W,13,MDRI,R9
&IEN &NOCEY
&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 &BF2U
REP24
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00CD

00CF

00DO

00D1

00D2

00D3

00D4

00D5S

RM9: ROTM
/ &DLE
/ &NOIMPI
/ &JP
[

ey
=
[
[=]

ROTM
&DLE
&NOJMP1I
&JP

oo NN

=
[
—

ROTM
&DLE
&NOJMPI
&JP
EP17: IMME
&DLE
&NOJMPI
&JP

IMME
&DLE
&NOJMPI
&JP

™
]
fae
«©

IMME
&DLE
&NOJMPI
&JP

EP19:

EP20: IMME
&DLE
&NOJMPI

&JP

SO T e SOOI e SOOI e NN T e NN

EP21: IMME
&DLE
&NOJMPI
&JP
EpP22: IMME
&DLE
&NOJMPI

&JP

B N N o I P N e . T

W,1,MDRI,R9
&IEN &NOOEY
&BT16 &BF2U
REP25
W,2,MDRI,R9
&IEN &NOOEY
&BT16 &BF2U
REP26
W,3,MDRI,R9
&IEN &NOOEY
&BT16 &BF2U
REP27

H#FFEQ

&IEN &NOOEY
&BT16 &BF2U
XOR

H{FFCO

&IEN &NOOEY
&BT16 &BF2U
XOR

H4FF80

&IEN &NOOEY
&BTl6 &BF2U
XOR

H#FF0O

&IEN &NOOEY
&BT16 &BF2U
XOR

HEFECO

&IEN &NOOEY
&BT16 &BF2U
XOR

H{FCOO

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

/
/

’
00D7 REP24:
/
/
/

’
00D8 REP25:
/
/
/

r
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

H#E00O
&IEN
&BT16
XOR

H$CO00
&IEN
&BTlé6
XOR

H#8000
&IEN
&BT16
XOR

&NQOEY
&BF2U

&NOOEY
&BF2U

&NOOEY
&BF2U

&NOOEY
&BF2U

&NOOEY
&BF2U
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0ODB

00DC

00DD

00DE

O0ODF

e NN N T e e e Se e e e e e e
c
o

NN .t:'c)‘- i N
Q

- N

NN
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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 R12.

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

&NOJMPI

&CONT

SOR W,MOVE,SORY,R13

&DLE &NOIEN &OEY &NOSRE
&NOJMPI

&CONT

SOR W,MOVE, SORA,R12

&NODLE &IEN &NOOEY &NOSRE &CT L
&NOJMPI

&IFNOT CT16 &CJP NOTQ
TOR1 W,TORAR,ADD,R6

&NODLE &IEN &NOOEY &SRE
&NOJMPI

&CONT

TOR1 W, TODRR,ADDC,R7

&NODLE &IEN &NOOEY &NOSRE
&NOJMPIL

&CONT
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00E0 NOTOQ:

00E1

Q0E2

00E3

/

-

- \\\ - \\\

N 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
&NOJIMPI

&RPCT cYC

SOR W,MOVE,SOI,R12

&NODLE &IEN &NOOEY &NOSRE
&NOIMPI

&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 Ré6,R7.
; NOTE, UPON RETURN AN IMMEDIATE SUBTRACT 15
: INITIATED.
I
00E4 DIV: SOR W,MOVE, SORA,R12
/ &NODLE &IEN &NOOEY &NOSRE
/ &NOJMPI
/ &CONT
I
00E5 CYC1l: TOR1 W,TORAR, SUBS,R6
/ &NODLE &IEN &NOOEY &SRE
/ &NOJMPI
/ &CONT
I
0OEG6 TOR1 W,TODRR, SUBSC,R7
/ &NODLE &IEN &NOOEY &SRE
/ &NOJIMPI
/ &CONT
r
NOOP
00E7 / &NODLE &IEN sNOOEY &NOSRE &CT N
/ &NOJMPI
/ &IFNOT CT16 &CJIP POS
r
00ES TOR1 W,TORAR, ADD,R6
/ &NODLE &IEN &NOOEY &SRE
/ &NOJMPI
/ &CONT
¥
00EQ TOR1 W,TODRR, ADDC,R7
/ &§NODLE &IEN &§NOOEY &NOSRE
/ &NOJMPI
/ &CONT

-131-



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

00EA POS:

00EB

00EC

/

NN N ~ SO

NN

SHFTR
&DLE
&NOJMPIL
&CONT

SHFTR
&NODLE
&NOJMPI
&RPCT

TOR1
&NODLE
&NOJMP1
&RTN

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

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

CYC1

W,TORIR,SUBR,R®6
&IEN &NOOEY &SRE
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WRITE SECTOR

;
; (R3) TO R4 AND MAR.
; ENTER OUTPUT MODE. (TURNS ON WRITE CLOCK.)
: INITIALIZE COUNTER FOR OUTPUT DATA PREAMBLE LOOP.
H
0OED WRSECl: SOR W,NEG, SOAR, R4
/ §NODLE &IEN &NOOEY &NOSRE
/ &MADR  &NOJMPI &OUPT
/ &LDCT 5
;
;
; BEGIN WRITE DATA PREAMBLE LOOP.
: TURN ON WRITE GATE.
; PASS WHEN FIFO ARRAY READY FOR OUTPUT.
;
WRSEC2: NOOP
O0OEE / &NODLE &NOIEN &NOOEY &NOSRE
/ &NOJMPI &OUPT &WRGA
/ &IFNOT RDYO &CJIP $
;
H
; OUTPUT H#0000 TO FIFO ARRAY.
;
O0EF SONR W,MOVE, SOZ ,NRY
/ &NODLE &NOIEN &OEY &NOSRE
/ &NOJMPI &OUPT &WRGA
/ &CONT
H
H
: END WRITE DATA PREAMBLE LOOP.
H
00F 0 SONR W,MOVE, SOZ ,NRY
/ &NODLE &NOIEN &OEY &NOSRE
/ &BF16 &BT03 &NOJMPI &OUPT &PLO3 SWRGA
/ &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.
;
00F1 WRSEC3: SONR W,MOVE,SQOI,NRY
/ &DLE &NOIEN &OEY &NOSRE
/ &NOJMPI &OUPT &WRGA
/ &LDCT 131
;
QO0F 2 IMME H$FEOO
/ &DLE &NOIEN &OEY &NOSRE
/ &NOJMPI &OQUPT & WRGA
/ &IFNOT RDYO &§CJP WRSEC3
;
00F 3 SONR W,MOVE, SOD, NRY
/ &NODLE &NOIEN &OEY &NOSRE
/ &BF16 &BT03 &NOJMPI &OUPT §PLO3 &WRGA
/ &CONT
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O00F4

00F5

00F6

00F7

RSEC4:

L A P T T, N — vee e mE w Tw e S we we wa e

e e ome ma e N NN

NSNS

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

SOR W,MOVE, SORY, R4 N
&NODLE &NOIEN &OEY &NOSRE
§MADR  &NOJMPI &OUPT  &WRGA
&CONT

i

INCREMENT (R4).

SOR W, INC,SORR,R4 .
&NODLE &IEN SNOOEY &NOSRE

&NOJMPI &OUPT  &WRGA

&CONT

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

NOOP

&NODLE &NOIEN &NOOEY &NOSRE

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

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

SOR W,MOVE,SOZR,R4

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

&LDCT 1
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00F8

0OF9

00FA

00FB

00FC

RSECS5:

T R PR TR

e e we me N NN

e wme ws e \\\

L T T T N,

L e

BEGIN WRITE DATA POSTAMBLE LOOP.
OUTPUT H#0000 TO FIFO ARRAY.

SOR W ,MOVE, SORY,R4

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

&§IFNOT RDYO &CJP $

SOR W,MOVE, SORY, R4

&NODLE &NOIEN &OEY &NOSRE

&BF16 &BTO03 &NOJMPI &OUPT

&CONT

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

NOOP :
&NODLE &NOIEN &NOOEY
&NOJMPI &OUPT &WRGA
&RPCT WRSECS

TURN OFF WRITE GATE.

NOOP

&NODLE &NOIEN &NOOEY
&NOJMPI &OUPT

&CONT

THEN LEAVE OUTPUT MODE.
LOAD 0 INTO RO.
RETURN.

SOR W,MOVE,SOZR, RO
&NODLE &IEN &NOOEY
&NOJMPI

&RTN

END
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OTXXAXXXXAXXKXXKX
O TXAHAXKAAAXKAXX
OTXXXXXXXXXXKXXX
O TUXNAXAXAXXXXXXX
OTXXXNXAXXKXKXXXX
O TXXXXXXXXXXXXXX

XXXXTTOTTOTOOTTT
XAXXXANXXXT00000
XXXXOTTTIOTOTTIOL
XXXXOTTTTO0000TTIY
AXAAXXXXXXXTITITTTT
XXXXOTTTIOTITILT
XXXXXAXXXXTOOTOT
XXXXO0TOOTOTIOTIOTX
OXXXXXXXXXTITITTT
XXXX0T00TOTTOOTT
OXXXTTOTTOTTIIOL
XXAXKAXAAXTITTIT
XXXX0TOOTOTTOOTIT
OXXXTTOTTIO000TIOT
XXXXTTOTTOTTOTIOT
XXX0T00TOTOTO0IOT
XXXOXXXXXXTITITT
XXXXKXXXXXX000000
XXAAAXXXKXOTITIOO0T
XUXXKKXXXXTTITITT
XXXYXXXAXXTITTITL
XXXXXXXXXX0000TO
XXXAXXXXXKOTO000T
AXXXXXXXXXTTTIITT
XXXXKXXXXXXTITIETT
KXAAAAXAXAXCOOO0TO

0000TTO000TOXXXX
TO0000TTO000XXXX
TT00TTO0000TOXXXX
0000TTO0000TOXXXX
ITITOTTTOTOOXXXX
TITTOTOTOOTOXXXX
0000TOOTOTTOXXXX
0000TTOO00TTITOTOO
TITIOTTITTOTOXXXX
0000TTIO0O0O0TITTIOTOO0
0000TTOOTOTOXXXX
TTITOTTTIOTTOXXXX
0000TTOOOTTTIOTOO0
0000TTOOTOTOXXXX
0000TTOCOTTOXXXX
0000TTOOO0TTOXXXX
ITTICTTTIOTTOXXXX
T00000TIOTTOXXXX
0000TOO0TOOTOXXXX
TITIOTTTOOTOXXXX
TITIOTTTIOOTOXXXX
000000TTTOTOXXXX
0000TO0TOOTOXXXX
TITIOTTTOOTOXXXX
TTTTI0TTTOOTOXXXX
000000TTTOTOXXXX

TOTOOO0OO0OTOTOTTIOTT
00TOO000TOTTITIIONT
TI0000000TTITTOTT
TTO000000TTITIOIT
000000TO0000TTIOTIT
000000000Q00TTOTT
000000T0000TTOTIT
QCTOOTTITITO00TICOT
TOTOOOTTOOOTTIOTT
OTOOOTTITITOOO0TOOT
TOTOOOTTOOOTTIOIT
000000TOTO00TTITO
TOOOOTTITTOO00TOOT
TOTOOOTTOOOTTIOTIT
000000TOTOO0TTTO
000000TOTOO00TTTO
000000TOTO000TTITO
000000TO0TOO00TTITO
00TO00TTO00TTOOTT
TOTOOOTTOO00000TT
TOTO00TTOO0OTTIONT
0T0000TOOOO0OTTIOTT
00T00TTO00TTOOTT
TOTOO0OTTOO0000TT
TOTOOOTTOOOTIOTT
TO00000TOO00TTOTT

6€00
8£00
LEQOD
9€00
SE00
veoo
€200
¢t00
T€00
0t00
dZ200
Jz00
dazoo
2¢00
8200
¥Z00
6200
8200
L200
9200
S¢00
¥<00
€200
¢Z00
1200
0200

-137-




0s

dovd

AXXXXXXXKXAXXXXX
XXXXAXXKXXXAXKKX
XXXXXXXXXXXAXXXX
1 9.0.9.9.9.9.0.9.6.0.4. 99664
XXXXXAXXXXXXXXXX
XXARAXXAAXANAKAXK
XXAXXXAAKAXAXAXXX
AXXAAXAKXLXXKYAAX
XAXXXXXXXXXAXXXX
0 9.9.099.0.0.99 646499
190999000490 644494
XAXXXX KX XAAXXXYX
KAAXEXXKXXXAXKXXX
0 $.9.9.9.6.9.0.0.9.9.9¢.6.6.91
XXXXXXXXXXXXAXXOX
XXXXAX KA AKX AKX
HAXXXXXXAXXXAXXX
AXXXXAXKXKXXXAXOX
19.8.8.9.9 90006966684
XAXXXKXAXXXXXAXKO
XXXXXXXAXXAXAAXX
XXXXXAXOXXOXXXX00
XXXXXXOXKXXXXXXXO
XXXXXXOXXXXXXOXX
AXKXXAOXXOXXXX00
XXXXXXOXXXXXXXXO0
XXAAXKOXXAXXAXOXX
XAXXXXOXAXOXXXXXX
XXEXAXAXOXXXXXXXKXX
XEXXAKXOAXKXKXXXXXK
1 $.9.¢.9.9.41).4.9.4.4.¢.¢.4.9
XAXXXXOXXXXXAXXX

OTXXXXXXXXXXXXXX
OITXXXXXOXXXXXXX0
O TXXXXXXXXXAXXXX
OTXXXXKXXXXAXXXX
O TXXXXXXXXXXXXXX
OTXXOXXXXXXXXXXX
OTXXXXXXXAAXXXXX
OTXXXXXAAXAXXXXX
OTXXXXXAAXXXXXXX
OTXXXXXAXAKAXNKNX
O TXXXXXO0XXXXXXX0
OTXXXXXXXXXXAXXX
OEXXXXXXXXXXXXXX
OTXXXXXXAXXXXXXX
ODTXXOXXXOXXXXXXX
OTXXXXXXXXXXXXXX
DITXXXXXXXAXXKAXXX
OTXXOXXXXOXXXXXX
O TXXXXXXXXAXXNXXX
OTXXXXXXXXAXXKXX
O TXXXXXAXXAXXXXX
OTOXOXXXOXXXXXXX
OTOXXXXXAXXXXXXX
OTOXAXXAXXAAKNAN
OTOXOXXXXOXXXXXX
OTOXXXXXXXXXXXXX
OTOXXXXXXAXXXXXX
OTOXXXXXXXXXNXXX
O TOXXXXOXXXXXXXX
OTOXXXXXXXXAXXXX
OTOXXXXXAXAXAXKXX
OTOXXXXXXANKXNAX

AXXUXXXXXXTTITTITT
XXXXOTTTTIOTTITITE
XXXXTTO00TOTTIOO0TO
AXXXXXXXXXTTITILT
XXXXOTTTTOTTIOTO
XXXX0000TOOTTOTO
XXXX00TOTOTOOTTO
XXXXAXXXXXTITITT
XXXXXXXXXXTTITITLET
XXXXXXXXXXTTITITT
XXXXXXXXXXTITITITITT
XXXXXXXXXXTITITT
XXXXOTTTITIOTTITITT
XXXXO0TTOTOO0TTTOO
KEAXXXXXAXOTTO00
XXXXXXXXXXTTITITTIT
XXXXXXXXXXTTITITITT
XAXXXXXXXXTTITIT
XAAXXXXXXXTITTITLT
XXXXXXXXXXTTITITT
XXXXXXXXXXT00000
XXXXXXXXXXTITITT
AXXXXXAXXXTITITT
OXXXTTOTIT00T0000
KXXXXXXXXXTTITTIT
XXXXXXXXXXTTIITTT
OXXXTTOTIOTTTETITT
XXAXAXAXXXTTITTITT
IXXXXXXXXXTTITTT
XXXXXXXXXXTITTITINT
XXXXXXXXXXTITITITL
XXXXXXXXXXTTTITET

TTTTOTTTO0EOXXXX
TTITOTOTO000XXXX
TOOOTTOOOTIOITTO
TTTTOTTITOOTOXXXX
TOO00TTO000TOXXXX
TO00TTO000TIXXXX
TO0OTTO00TTOXXXX
TTTTIOTTTOOTOXXXX
TITTOTTTO0TOXXXX
TTITTIOTTITOOTOXXXX
TTTIOTTITOTOOXXXX
TITTTIOTTITOTOOXXXX
TITTOTOTOOTOXXXX
TO00TTOOOTTOXXXX
T000TOOTOTTOXXXX
TITTOTTIOTTOXXXX
TTITTOTTTOTTOXXXX
TTITTOTTITOTTOXXXX
TTITTIOTTTOTITOXXXX
TTITTOTTITO000XXXX
TOO000TTOTTOXXXX
0000TOOTO000XXXX
TTTITOTTTO000XXXX
TO00TTOOOTTOXXXX
TTTIOTTITO000XXXX
TTITTIOTITOO000XXXX
0000TTOO0OTTOXXXX
TITTOTTIEOTTOXXXX
TTTTOTTTOTOOXXXX
TITTOTTTOTOOXXXX
TTITOTTTOTOOXXXX
TITIOTTITOTOOXXXX

YATTOULNOD ASIA IASYE - OTS6WY / 9TT6ZTWY
7 TA ‘Y3TAWISSY OUOIW WSYAWY 67/SOAWV

TOOTOTTITO00TTOTT
CO00000TTTOO000TT
000000QTOTOO0TITTO
000TCOTTTO0000TT
O00TOOTTITTITIOOOTT
TOTO000TTIOO000TTT
000000TOTOO00TTTO
0TT0T00000000000
TOOOOTTTOOOTTTITT
000TO000TOOTTOTT
TTITTTO00000000000
0000O0TTITOOOTTITIT
00000000TOOTTOTT
000000TOTOOOTTITO
0000600TOTOODTTIIO
000000TOTOOOTITTO
000000TOTOOO0TTITO
000C00TOTO00TTTIO
C00000TOTOO0TTTIO
TOTOOTTIOTOTTTIONT
000000TOTOOOTTTO
COTOOTTOTOTTITIONT
TOTOOTTOTCOTTIOTT
000000TCTOCOTTITO
O0OTOOTTOTOTTITIOTT
TOTOOTTOTIOTTITONT
000000TOTO00TTITO
000000TOTOOOTTTIO
TT00T00000000000
Q0000TTITOOOTTIITT
1100000000000000
000COTTTIOOOTITITI

6500
8500
LS00
9500
SG00
¥So00
£500
€500
1500
0500
dv00
ap00
avroo
ovoQ
gv00
¥v00
6700
87v00
L¥O00
9¢v00
Sv00
vv00
€Ev00
oo
%00
0voo
d€00
€00
acoo
J2t00
q9£00
¥EQO

-138-



XXX KK AXXXXXAXXAXX
XAXXXAXXXKXAXXXKX
XXXXXAAAAXAXAKXX
XXX XXX XAAXAXXKKXX
XA XAXXX AKX AXKKK
KAAKXXXXXXXXXKXX
KAXXXXAXAXXXXKKXX
XXAAKAAXXKXXKKKX
AXXXXXKXXXXXXKXX
XX XXX KAX XXX KKLKX
KX XXX XAXXKXXKXXXX
AAAXXXKKXAXXKXKXK
XXX XX AAXXXAXKXKX
XAXAKXKXKXXXAXXXX
P 0.0.9.0.0.0.4.0.09909.06
XX XXX KX XKXXAXXXX
XAAXXXX XXX XXXKXX
XXXXXXXXXXOXXXXX
XXXAXKXAXKXOXKXAXX
XXXAAXXXKXXXXXXX
XX XXX XXX AAXXXXXX
AXXAKXXXKXXXKKKX
XXXXAXXXAXXKKXXX
XXAXXAXKKXXXAXKXX
1.9.4.0.0.0.9.9.0.$.9.9.0.9.¢.¢.4
XXXHUAXXXXXXXKXKX

O TXXXXXXXXAXXXXK
O TXXXXXXXXXXXXXX
O TXXXXXXXAXXXXXX
O TXXXXAXAXKXXXXX
O TXXXXXKXXXXXXXXX
O TXXXXXXXAXXXXXX
O TXAAXXXXXXKXXXXX
O TXYXXXXXXXXXXXX
O TXXXXXXXXKXXXXXX
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AM29116 / AM9520 - BASED DISK CONTROLLER

SYMBOLS

AlLSW E723
AlMSW 0006
A2LSW BFAB
AZNA 0004
A2NDY 0014
A2NR 000E
A3LSW D530
A4LSW A928
ADD 0004
ADDC 0005
AE 0056
AE20 0008
AND 0006
ASCEBC 0000
ATTN 0o0lo
B 0000
BACK 0011
BCDEBC 0001
BRTABL 0036
BUSY 0012
c 0005
CDhAl 0002
CDRA 0004
CDRI 0003
CFCODE 001A
CoMP 000D
CRAI 0005
CRCFL1 0022
CRCFL2 0026
CRCMSK co0l
CRCNIT 0010
CT16 0009
cycC 00DPD
cycl 00ES
DIV 00E4
EBCASC 0002
EBCBCD 0003
EP20 000A
ER20 000B
ERR 0058
EXNOR 000B
EXOR 0008
Fl 0009
F2 000A
F3 cooB
FAIL ooocC
INC 000E
INDX 0013
KL128 7100
KLSW EEE2
KM128 0477
KMSW 0008
L 0008
LD2NA 0006
LD2NR ooocC
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
00E0Q
0000
0001
0005
0004
0000
0040
000A
0003
0007
0016
000D
0059
0017
009F
0015
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4

AM29116 / AM9520 - BASED DISK CONTROLLER

PM23
PM234
PM24
PM3
PM34
PM4
POS
PR1A
PR1D
PRIR
PR1Y
PR2A
PR2Y
PR3A
PR3D
PR3R
PRA
PRI
PRTI1A
PRTA
PRTD
PRZ
RO

R1
R10
R11
R12
R13
R14
R15
R16
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
O0OEA
0008
0009
000B
000A
0000
0002
0004
0006
0003
0008
000B
0007
0004
0006
000A
0000
000l
cooA
000B
0oo0cC
000D
000E
000F
0010
0011
0012
0013
0002
0014
0015
0016
0017
0018
0019
001A
001B
001C
001D
0003
001lE
001F
0004
0005
0006
0007
ooo08
0009
0041
0038
003F
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
REP5
REP6
REP7
REPS8
REP9
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
00O0E
0085
OOBE
00BF
00CO
00Cl1
00C2
00C3
00C4
00DO
00D1
00D2
00B6
00D3
00D4
00D5
00D6
00D7
00D8
00D9
00DA
00B7
ooB8
00B9
00BA
00BB
00BC
00BD
0006
0009
000A
0005
00C5
00CE
00CF
00Co
00C7
00C8
00C9
00CA
00CB
oocceC
00CD
0003
0001
0011
000E
001D
0000
001C
0019
0001
0018
gooc
000F
000E

vl.4
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S52NA
S2NDY
S2NR
SAMD
SCBIBL
SECTIO
SECTL1
SECTL2
SETNA
SETND
SETNR
SF1
SF2
SF3
SHA
SHD
SHDNI
SHDNC
SHDNL
SHDNOV
SHDNZ
SHDR
SHRR
SHUP1
SHUPL
SHUPZ
SL
S0A
SOAR
S0D
SODR
S0I
SOIR
SONZC
SORA
SORR
SORS
SORY
SOSE
SOSER
50Z
SOZE
SOZER
SOZR
SUBK
SUBR
SUBRC
SUBS
SUBSC
succ
TAB1
TAB2
TC
TF1
TF2
TF3
TL
TLOW

0005
0015
000F
0014
000F
0000
0029
0033
0002
0012
000D
0006
0009
oooa
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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™1
™23
TM24
TM34
TN
TNO
TNOZ
TOAI
TOAIR
TODA
TODAR
TODI
TODIR
TODRA
TODRR
TODRY
TORAA
TORAR
TORAY
TORIA
TORIR
TORIY
TOVR
TSTNA
TSTND
TSTNR
TZ
TZC
W
WRSECL
WRSEC2
WRSEC3
WRSEC4
WRBECS
XOR
XORMEM
Z
ZC

TOTAL PHASE 2 ERRORS

0098
009A
0099
0098
000E
0002
0000
0002
0002
0001
0001
0005
0005
0003
000F
0o00B
0000
gooC
0008
0002
000E
oooa
0006
0000
0010
000F
0004
000C
0001
00ED
OOEE
00F1
00F4
00F8
0087
007E
0002
0006

0
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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
SAMPLE CODE FOR THE AM29203 1/20/82 - DEW

SYMBOLS
AB 0001
ABORT 001B
ABUS 0004
ACONST 0003
ADCD 0006
ADCI 0002
ADD 0003
ADD. (0l 0000
ADD, (3 0003
AINALU 0000
AIS7051 0001
AIS7052 0002
AND oo0ocC
AND, 01 0004
AND.O3 000C
AQ 0000
BBUS 0003
BCD.ADD O0QO0O0B
BCD.BIN 0001
BCD.DIV2 0007
BCD.SUBR 00OQF
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
CcJs 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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AMDOS/29 AMDASM MICRO ASSEMBLER, V1.4
SAMPLE CODE FOR THE AM29203 1/20/82 - DEW

DAQ 0006
DARAMB 0004
DDINIOVR 000E
DDMCR 0004
DDOR 0003
DDROT 000F
DDROTC i]e
DDROTMC 000D
DDZR 0006
DDZRQMC 0007
DECRMNT 0003
DISIN 000D
DIVFRST 000A
DIVFRST. 000A
DIVIDE 0o0ocC
DIVIDE.O 000C
DIVLAST O0O00OE
DIVLAST. O0QOE
DLN oooa
DLN.03 000A
DLN,.RECO 0005

DO 0006
DZ 0007
ENCT 0007
ENIN 000F

EXNOR 000A
EXNOR.O1 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 0000
HIGH 0000
HIGH.03 0000
IC 0002
IEN 0000

IENDIS 0001
INCRMNT 0004
INCRMNT., 0004
INCRNCON 0007
INCRNON. 0007
INCRR 0006
INCRR.03 0006
INCRS 0004 -185-



INCRS.03
INCRSNON
INCSNON.
INITIALI
JMAP
JMPD
JMPD, 32
JMPR
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. O3
NO.INIT
NOACK
NOCARRY
NOHALT

0004
0005
0005
0000
0002
0011
0005
0010
000B
0012
000F
0014
0015
000C
0013
0007
0017
0016
000D
0018
001A
001B
000E
0019
0005
0000
0004
0000
000B
0016
001A
000D
0005
000C
0601
063E
000E
0009
0006
0400
0600
0401
043E
0006
000D
0008
0008
0000
0000
0000
0001
0009
OCOE
000E
0001
0000
0000
0000

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

SAMPLE CODE FOR THE AM29203 1/20/82 - DEW

NONQREG
NOP.01
NOR
NOR.O3
NORMR(Q
NOTREADY
NOTRS
NOTRS.01
NOTRS.03
NOVR
NOWAITRQ
CECTDIS
OECTEN
QOEYDIS
OEYEN
ONELEVEL
OR
OR.01
OR.03
OVR
PASS
PHLD
PLDR
PLDR. 32
POPP
POPS
POPS.32
PRST
PRST,. 32
P5HD
PSHD. 32
PSHP
PSHP.32
PSUS
PSUS.32
PUSH

QD
QREG.01
QREGSEL
QuP

RO

R1

R10

R1l1l

R12

R13

R14

R15

R2

R3

R4

R5

R6

R7

R8

R9

RAM
RAMA.Q1

0000
0001
000D
000D
0012
0001
0009
0005
0009
0005
0001
0001
0000
0001
0000
0ooo0
000F
0003
000F
0002
0007
000F
000A
000F
000E
000D
0003
0000
0000
000C
0002
oooB
0006
001F
0001
0004
0005
0000
0001
000D
0000
0001
000A
cooB
gooC
0coD
000E
000F
0002
0003
0004
0005
0006
0007
0008
0009
0004
0002
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SAMPLE CODE FOR THE AM29203 1/20/82 - DEW

RAMAB 0000
RAMADB goo1l
RAMAQ 0002
RAMD.Ol1 0005
RAMDA 0000
RAMDL 0001
RAMEXT 000F
RAMF.01 0003
RAMQ 0007
RAMQD.01 0004
RAMQDA 0002
RAMQDL 0003
RAMQU.O01 0006
RAMQUPA 000A
RAMQUPL O0O0CB
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 o0o0A
SDROTC 0009
SDROTMC 0008
SDZRZQ 0000
SE.DIS 0001
SE.EN 0000
SET.MSR 0041
SET.USR 007E
SETM goos
SGNTWO 0005
SGNTWO.0 0005
SIGNEXT O0OQE
SINGLSTP 0000
SLN 0008
SLN.O03 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 000C
Z 0003
ZA 0004
ZB 0003
ZERO 0000
ZQ 0002
TOTAL PHASE 2 ERRORS = 0
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