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L. OVERVIEW:

MANE

S

M

N
Fasaie
DEKIT

COPMON
L.IGT
YREEF
MAGKTR

MR IAG

THIS 1S A DETAIILLED DESCRIPTICN OF PDS
SOFTWARE, INCLUDING A& DESCRIPTION OF THE
FUNCTION OF EACH PROGRAM.

SEE THE INDIVIDUAL 43030XXXX DOCUMENTATION
FOR FURTHER DETAILS OF THE PROGRAMS.

DESCRIPTION AMD ERRORS

FILE MANAGER PROGRAM FOR LISTING DISK DIRECTORIES,
COPYING FILES, ETIC.

TEXT EDITOR FOR EDITING TEXT FILES

COP CROSS ASSEMBLER

DISK INITIALIZATION AND TEST PROGRAM

COP MONITOR PROGRAM FOR LOADING AND ALTERING SHARED
MEMORY. MAKING PROMS, SINGLE STEPPING, BREAKPOINTING,
AND TRACING COP CHIPS, ETC.

LISTS FILES OM CONSOLE OR PRINTER

GENERATES CROSS REFERENCE LISTING OF COP
LABELS FROM SOURCE FILE.

GENERATES A DISK FOR TRANSFER OF CUSTOMER DEVELOFED

THERE ARE SIX (43 INCLUDE FILES WHICH ARE

INCLUDED IN ALL PROGRAMS FOR THE PDS SYSTEM.
THEY ARE:

1) . INCLD LST

2) . INCLD MACLIB
3) . INCLD GENERAL
4) . INCLD SYSRAM
5) . INCLD HWADDR
&) . INCLD ENTRY

THE INCLUDES DEFIMNE ALL THE CEMERALLY
USED DEFINITIONS, ALL THE LIST DIRECTIVES, THE
HARDVWARE ADDRESSES, THE ENTRY POINTS OF ALL
UTILITY PROGRAMS:, THE RESERVED MEMORY LOCATIONS
AND THE GENERALLY USED MACROS.

PROGRAMS TO NSC FOR MASK GENERATION.
MEMORY DIAGNOSTIC FOR PDS SYSTEM. J ¥
ALL. PDS PROGRAMS ARE SET UP IN THE FORMAT

atoret semicontuctor comersien | A T 0110305 3314 [ C

Santa Clara, California 95051




SHOWN BELOW. THE MACROS DEFINED IN MACLIB AND ENTRY
USE INFORMATION FROM THE FORMAT TO ASSIGN THE PROPER
REV LEVEL, PROGRAM NAME, DESCRIPTION, CHANNGES SINCE
LAST REVISION, AND ENTRY POINTS TO THE PROCRAMS.

OTHER MACROS ASSIGN BASE PAGE VARIABLES
START OF BASE PAGE, END OF BASE PAGE, BEGINNING
OF PROGRAM, END OF PROGRAM, ASSIGNMENT OF SYSRAM
LOCATIONG.

LIST OFFFF

. INCLD LST

. INCLD MACLIDB

NAME NEWNAME, SOFT, POXXXX, ‘TODAYS DATE’, A

(NONE)
EDIT LINE 4, AND DELETE THIS LINE

; DESCRIPTION OF PROCRAM:
i ADD YOUR OWN DESCRIPTION

. INCLD GENERAL.

. PAGE ‘ADDITIONAL CONSTANT DEFINITIONS’
i DEFIME YOUR OWN CONSTANTS

. INCLD SYSRAM

. INCLD HWADDR

. INCLD ENTRY

ENTRY POINTS TO UTILITY ROUTINES

START OF BASE PAGE

i HBASE PAGE VARIABLES GO HERE

-

END OF BASE PACGE
START OF PROGRAM
FFIRST LINE OF PROGRAM, MUST BE ENTRY LINE. THE NAME IN LINE

A4 IS AUTOMATICALLY MADE A LABEL HERE, LOCATION 100
THE REST OF YOUR PROGRAM GOES HERE

-

-

END OF PROGRAM
. END MNEWNAME
i EDIT THE .END LINE, USE YOUR PROGRAM NAME

. CONVENTIONS AND STANDARDS:

National Semiconductor C i "
e oot A $H03058 SR |C

Santa Clara, California 85051
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THE FOLLOWING VARIABLES CONTROL
FILES:, ETC,
. INCLUDES IN ALL PDS PROGRAMS.

MACLIB = 001
GENCRAL = 001 i
YSiRAM = 001 H
WHADDR = Q01 i
EMITRY = 001 i
copcoMm = 001 H
PROM = 021 i
PuUrCMD = 021 H
CIUMIEEP = 001 i
MY = 001 H
Xa31h = 021 i
LLAPTI = 021 i
XFPIN = 021 i
mMoncop = 021 i
UMALIM = 021 H
XLIST = 001 i
. MSTAT O i

. PAGE
THE FOLLOWING

THE LISTING OF INCLUDE

THESE LIST PARAMETERS ARE USED AS
(. INCLD LST}

MACLIB LIST

GENERAL LIST

SYSRAM LIST

HWADDR LIST

ENTRY LIST

COPCOM LIST

PROM LIST

PUTCMD LIST

FIRMWARE ENMTRY POINT LIST
FIRMWARE ENTRY JUMP LIST

BREAKPOIMT/TRACE LIST

ELAPSED TIME LIST
COPMON FP, I/0 LIST
MODIFY LIST

UNASM LIST

OTHER LIST

ND MICRO EXPANSION

‘ASSICGNMENT OF COMSTANTS’
. INCLUDE FILE DEFINES MOST QF

THE GENERALLY USED EQUATES IN ALL PDS PROGRAMS
THE FILE IS INCLUDED IN ALL PDS PROGRAMS.

(. INCLD GENERAL)

~EMERAL REGISTERS

ACO = 0
AL = i
A = 2
aCad = 3
¢ = ACO
i = AC1
R o= AC2
13 = AC3

CONDITIONAL CODES FOR THE BOC INSTRUCTION

INT
/R0
120G

0 i
i i
2 3

W

INTERRUPT LINE EGUAL TO ONE
ACO EQUAL TO ZERO
ACO IS POSITIVE OR ZFRO

National Semiconductor Corporation
' 2800 Semiconductor Drive
Santa Clara, California 95051

Al 4403058934 [C]
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HITO = 3 ;
nITI = 4 ;
NZRO = 5 i
CPINT = & i
S = 8 ;
1 NEN = 9 ;
CRY = 10 ;
OVEL = 10 ;
EZ = 11 ;
GERBIT = 12 ;
GELT = 13 ;
NRDY = i4 i
CUNTROL FLAGS
INTEN = 1 i
-1 53 = 2 H
STATUS FLAGS
Cy = X /2000 ;
0, - X “4000 i
L = X ‘8000 ;
ASCIT CHARACTER DEFINITIONS
CR = X’D ;
LF = X ‘A ;
CMTLA = X1 ;
SHETO = X ‘5F ;
MULL = X0
ESCAPE = X ‘1B
RUROUT = X‘7F
) = X ‘20 ;

BIT O OF ACO IS ONE
BIT 1 OF ACO IS ONE
ACO NGT EQUAL TO ZERO

CONTROL PANEL INTERRUPT
STACK FULL LINME EGUAL ONE
INTERRUPT ENABLE EQUAL ONE
CARRY EGUAL TO ONE
OVERFLOW EGQUAL TO ONE

ACO LESS OR EQUAL TO ZERO
CONSOLE INPUT FOR BAUDET
SEL FLAG SET

DISK DATA NOT READY

INTERRUPT EMABLE
SELECT FLAG FOR SHIFTS

CARRY BIT
OVERFLOW BIT
LINK BIT FOR SHIFTS

CARRIAGE RETURN

LINE FEED

CONTROL /A

SHIFT/0 (BACK ARROW ON TTY)

BLANK OR SPACE
FOR SOURCE FILES)

PIROMPT CHARACTERS USED BY EACH MAIN PROGRAM IN CDS

7 55 = CA H
ZCHPMON = il 290 i
ZDSKIT = "D ¢ i
ZEDIT = d 6 i
ZEM = 'E> H
ZBATCH = PH>* H
7CHS8ASM = e o B i
ZLINK = ol | & i
ZLIGT = ol S I i
PMDTAG = L i

ASH

COPMON

DSKIT

EDIT

FM

PATCH

CDSASM

LINK

LIST

MEMORY DIAGNOSTICS

NN Santa Clara, California 95051 SCALE ISHEET 5 of A6 g
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-

ZPROMPT = o i PROMPT

ZXUEF = ‘R>’ i XREF

ZMAGKTR = i ; MASK TRANSFER
2EXEC = i * L i EXEC

AlLL DISK FILE OPERATIONS MAKE USE OF A ‘FILE STATUS

TABLE‘ (FST) WHICH DEFIMNES THE VOLUME NAME., FILE NAME, FILE
MODIFIER, ETC. OF A FILE. FOLLOWING IS A DEFINITION OF

THE CONTENTS OF THE FST:

TGV
ava
+5Va
F6V4
- GN1
FOM2
- 5M3
= ONa
oML
UM

i VOLUME NAME, SUPPLIED BY
i ROUTINE ‘PGFR’

i FILE NAME., SUPPLIED BY
i ROUTINE ‘PGFR’

FILE MODIFIER, SUPPLIED BY
ROUTINE ‘PGFR’, DEFAULT
SUPPLIED BY USER BEFORE
CALLING PGFR

INTERNAL TYPE (BITS 0-7)
SUPPLIED BY USER. IF = 0,
ROUTINE ‘DISER’ RETURNS
ACTUAL INTERMAL TYRE IF
FILE IS FOUND

PROTECT LEVEL (BITS 12-15)
SUPPLIED BY USER WHEN
FILE IS CREATED.
OTHERWISE IT IS NOT USED.

CHANNEL TABLE ADDRESS
SUPPLIED BY ‘OPEN’
ROUTINES

BUFFER ADDRESS, SUPPLIED
BY USER (256 WORDS)

DISK I/0 STATUS, RETURNED
WHEN ERROR OCCURS, SEE
DISKIO STATUS RETURN CODES
BELOW FOR DETAILS ON LEFT
BYTE. SEE FIOSYS ERROR
CODES BELOW FOR DETAILS
ON RIGHT BYTE.

FILE VERSION NUMBER,
SUPPLIED BY ‘DISER’,
INCREMENTED BY ‘OPENW’ OR
*OPENM’

ww o nwunnu
VONCURWUN~O

FSIT

Il
0

T
3
|

i0

~6CT = i1

-

-SHA 12

‘887 = 13

e e we e Wy e fmr My e Wy s e Wi W e We B We W W W W et W Wy s e e

FILE STATUS TABLE SIZE
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i WORDS/FILE STATUS TABLE

WHEN A FILE IS OPENED BY ANY OF THE ROUTINES ‘OPENR‘,
‘OPENW’ OR ‘OPENM‘, AN INTERNAL TABLE IS5 ASSIGNED TO THE
FST. THIS INTERNAL TABLE, CALLED A ‘CHANNEL TABLE’ (CT),
IS USED FOR ALL DISK READ AND WRITE OPERATIONS. A MAXIMUM
0" 5 CHANNEL TABLES ARE ALLOWED AT ONE TIME. WHEN A& FILE
I3 CLOSED BY THE ‘CLOSE’ ROUTINE. ITS CHANNEL TABLE(3) IS
RELEASED, MAKING IT AVAILABLE FOR THE NEXT ‘0OPEN’
UPERATION. FOLLOWING ANY DISK READ OR WRITE OPERATION., THE
DISK I/0 STATUS IS IMNDICATED IN BOTH THE FS5T AND THE
CHANNEL TABLE. FOLLOWING IS5 A DEFINITION OF THE CONTENTS
OF THE CT:

CTCY = 0 i CHANNEL TADLE ADDRESS

CTVL = 1 i VOLUME NAME

cIVe = 2

CTVa = 3

CIva = 4

CINI = 5 ; FILE NAME

CYN2 = 6

CTNG = 7

CTNA = 8

CTMI = 9 i FILE MODIFIER

CTMe = 10

CTFE = 10 i FLAGS (BITS 0-7), SEE
i CHANNEL TABLE FLAGS BELOW
i (INDICATE OPEN FOR READ,
i WRITE, OR MODIFY)

CTES = 11 i BEGINNING SECTOR

CTLS = 12 i LAST SECTOR OPERATED ON

CYRP = 13 i BUFFER POINTER

CTOP = i4 i DISK 1/0 COMMAND

CTMS = 15 i NEXT SECTOR

CTHA = 16 ; -BUFFER ADDRESS

CTST = 17 ; DISK I/0 STATUS

CY

D
kit
rMb

CHANNEL TABLE SIZE

SYIZE = i8 i WORDS/CHANNEL TABLE

CHANNEL TaADBLE FLAGS

i i READ STATUS FLAG
2 i WRITE STATUS FLAG
4 i MODIFY STATUS FLAG

MAXIMUM NUMBER OF CHAMMEL TABLES

National Semiconductor C i
pmsatenauiaree - || O3 0BE D

C

Santa Clara, California 95051
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iAXCHN = 5

EACH DISKETTE HAS A TABLE, LOCATED IN SECTOR O, CALLED THE
‘NEXT SECTOR TABLE’, OR ‘NST‘. THE FIRST 134 WORDS OF THIS
TABLE ARE LINKS TO THE NEXT LOGICAL EXTENT OF THE DISKETTE.
AM EXTENT IS A GROUP OF 4 CONSECUTIVE SECTORS WHOSE SECTOR
ADDRESS 1S THE SAME EXCEPT FOR THE LAST TWO BITS. THERE ARE

154

EATENTS ON EACH DISKETTE. THESE EXTENTS ARE NOT USED IN

CLONSECUTIVE ORDER, BUT RATHER ARE ABSIGNED TO INDIVIDUAL
FILES AS THEY ARE NEEDED. THE NST DEFINES THE ORDER THAT
FXTENTS ARE TO BE ACCESSED IN WHEN ACCESSING A FILE.

THE

NST ALSO CONTAINS THE DIRECTORY ADDRESS AND DISKETTE

VOLUME NAME AND HEADER STRING. FOLLOWING ARE DEFINITICNS

MGTDF

OF THESE TERMS:

154 155TH WORD OF NST IS FIRST

DIRECTORY SECTGR NUMBER

- W Wi W

MOTVOL = 155 START OF DISK VOLUME NAME
MUTVL = 0 VOLUME NaAMeE OFFSETS

METV2 = |

METV3 = 2

MGTVA = 3

NGTHDR = 159 i START OF DISK HEADER STRING

BISK HEADER STRING LENGTH

HIDRLEN = 40 i HEADER IS 40 CHARS MAXIMUM

NST SI1ZE
NSTSIZ = 179 i WORDS USED BY NST

=ACH DISKETTE HAS A DIRECTORY CONTAINING INFORMATION ABOQUT

BAD

AND AVAILABLE SECTORS, AND FILE DATA FOR EACH FILE

OM THE DISKETTE. FOLLOWING IS A DESCRIPTION OF THE
NIRECTORY FORMAT:

RO L
bitva
DRY3
DRV
BGF
Higi
RGONT
NASG
LAS
AOCNT

i 2ND WORD OF DIRECTORY IS
i START OF DISK VOLUME NAME

FIRST BAD SECTOR

LAST BAD SECTOR

BAD SECTOR COUNT

NEXT AVAILAEBLE SECTOR
LAST AVAILABLE SECTOR
AVAILABLE SECTOR COUNT

omnitnnnunnu

()
o
- - - - - -

National Semiconductor Corporation
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it

26

bBRL = 27
DRONT = 28
bRFE = 20

EACH FILE HAS AN ENTRY IN THE DISKETTE DIRECTCRY.
ENMTRY IS CREATED WHEN THE FILE IS

TIME.
1M = 0
DINS = |
DIUNG = 2
BiiMA = 3
1M2M) = &
Dk S D
PiIT = o
DIRG = &
biES = s
D = 8
L = 8
DRTS = =]
PIRYN = o

i

-

W we SwE s fms Swr See e

DIRECTORY STARTING SZCTCR
DIRECTORY ENDING SECTOR
DIRECTORY SIZE (SECTORS)

FIRST FILE ENTRY IN
DIRECTORY STARTS AT THE
315T WORD AND HAS A FORMAT
AS SHOWN BELOW.

THE
‘CLOSED’ FOR THE FIRST

THE FORMAT OF EACH ENTRY IS AS FOLLOWS:

FILE NAME

FILE MODIFIER

INTERNAL TYPE (BITS 0-7)
STARTING SECTOR NUMBER
ENDING SECTOR NUMBER
DELETE FLAG CODE (BIT 15)
PROTECT LEVEL (BITS 11-14)
TOTAL # SECTORS USED (BITS
0-9)
FILE VERSION NUMBER

THE END OF THE DIRECTORY IS INDICATED BY A VALUE FOR DRN1

(-
SECTOR LIST,
OF

DYRECTORY ENTRY SIZE

10

3
) 25

512

y
b

GIPECIAL DIEKR FILE DEFINITIONS

[ B o) —

(e =

X’1C

INTERNAL TYPE CODES FOR FILES

FTUMIV
YTLHM
ITMP
ITaY

wownn

0
1
2
3

- W wa W

X’FFFF. THE NEXT SECTOR TABLE MARKS THE END OF THE BAD
THE END OF THE FREE SECTOR LIST,
EACH FILE WITH A SECTOR NUMBER OF X'‘FFFF.

AMD THE END

WORDS/DIRECTORY ENTRY

DIRECTORY ENTRIES PER SECTOR

FILE SEPARATOR (EOF MARK)

UNIVERSAL
LOAD MODULE
MAIN PROGRAM
OVERLAY

' 2900 Semiconductor Drive
Santa Clara, California 95051
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JTRL
JTSYM
TESYT
1TDATA

NOou b

FLOPPY DISK SPECIFICATIONS

THACKS = 77 i
SECTORS = 8 H
EXTENT = 4 i
SECTISZ = 256 i
GHIFT = 2 i
GYNC = X "AAAA i
DGKADR = X*7D0é& H
DREGET = X/7D0=2 H
DRKSTAT = 0 H
DGEDATA = -1 i

BLOCK
SYMBOLIC
SYSTEM
DATA

77 TRACKS/DISKETTE"
8 SECTORS/TRACK

4 SECTORS/EXTENT
2346 WORDS/SECTOR

EXTENT = 2##S8SHIFT
DISK SYNC WORD

DISK HARDWARE ADDRESS
ADDRESS FOR MASTER RESET

STATUS OFFSET FROM DISK ADR
DATA OFFSET FROM DISK ADR

DISK I/0 PARAMETER LIST DEFINITIONS

- OPCODE

PRECT

RBUFADR

STATUS
DISK

PLSIZE

BISK

WCODE
RCONDE

MAXIMUM ALLOWED NUMBER OF BAD

P T

0
£ &
2
3

1/0 PARAMETER LIST SIZE

- 4 F
1/0 COMMANDS

= i H
= 2 i

A DISKETTE

BGMAX

= 150

READ/WRITE COMMAND (BELOW)
PHYSICAL S=CTOR

BUFFER ADDRESS

DISK STATUS RETURN

WORDS/PARAMETER LIST

OPCODE FOR DISK WRITE
OPCODE FOR DISK READ

SECTORS WHEN INITIALIZING

DISK INTERFACE STATUS SIGNMAL DEFINITIONS

DUROPN

= X' i

DRIVE DOOR WAS CPEMNED

National Semiconductor Corpuration
2900 Semiconducter Drive

Santa Clara, California 85051
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ROUTINES ‘DISK1‘ AND ‘DISK2’ IN DISKIO RETURN A STATUS CODE
WORD IN THE PARAMETER LIST (’'STATUS’), WHICH DESCRIBES THE
RESULTS OF THE DISK I/0 OPERATION. THIS STATUS WORD HAS THE
FOLLOWING FORMAT:

UPPER BYTE
LOWER BYTE

TOTAL NUMBER OF ERRORS ENCOUNTERED
DISKIO STATUS RETURN CODE

DISKIO STATUS RETURN CODE BIT DEFINITIONS:

MOERR = 1 i NO ERRORS

DMRDY = 2 i DRIVE NOT READY

ADDRER = 4 i ADDRESSING ER%OR

MIBYNMC = 8 i MISSING SYNC/WRITE PROTECT
LIRERR = 16 i WRITE ERROR (NO CRC VERIFY)
HDERR = 32 3 READ ERROR (NJ CRC VERIFY)
CRDER = 64 i ILLEGAL DISK COMMAND

)0SYS ERROR CODE DEFINITIONS

ROJ = X‘01 i WRONG DISKETTE VOLUME
o2 = X02 3 DISK FULL, DIRECTORY FULL
103 = X'03 i UNABLE READ NST
04 = X004 i UNABLE TO ACCESS DIRECTORY
=ROG = X'05 i UNABLE TO WRITE DIRECTORY
RO = X'06 i DIR DOES NOT MATCH NST
LiO7 = X07 i+ DRIVE NOT ACTIVE
EROB = X'08 i ATTEMPT TO READ PAST THE

i END OF THE DIRECTGORY
RO7? = X09 i INVALID CHANNEL TABLE
FRIO = X10 i FILE NOT OPEN FOR READ
LRis = X'11 i DISK READ ERROR ON FILE
titie = Xri2 i ATTEMPT TO READ PAES EOF
FR13 = X713 i FILE ALREADY OPEN
Hitla = X'14 3 FILE NOT FOUND
1O = X715 i NO CHANNEL TABLE AVAILABLE
R1S = X116 i FILE NOT OPEN FOR WRI1TE
1Y = X117 i ATTEMPT TO READ/WRITE PAGST

i THE END OF THE DISK
SIS RS = X18 i DISK WRITE ERROR ON FILE
17 = X19 i FILE NOT OPEN FOR MODIFY
HEH oL E = X120 } 'NO PERMISSION TO DEL FILE
Rt = X2l # NO PERMISSION TO MOD FILE
REL s = X122 i UNABLE TO UPDATE NST
ERE3 = X'23 i UNABLE TO FIND END OF DIR
a4 = X'24 i SYNTAX ERROR IN FILE NAME
20 = X’25 i TOO MANY YOLUMES
RS = X'26 i ILLEGAL DEVICE

Natlonal Semicond
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MUMERRS

o

UGS
TY32
CRDL30
LENL30

mwnuwnnunn

ITMITIAL

DENBD
bBCNTYP
PENMOD

wun

INITIAL

DPRBD =
hPERIYP =
PDERMOD =

X26

PARAMETERS FOR

TAB S5TOPS

9
17
33

72
10
80

OFA

CEE

OFE

OEE

037
RSBAUD/32
TYBAUD/32
200

40

NUMBER OF ERROR CODES

COP DEVELOPMENT SYSTEM: e

H
i

’

'
i
i
i
i
’
i
i
i
i

INITIAL WIDTH
MINIMUM WIDTH
MAXIMUM WIDTH

150/9600 PARITY MODE WORD
150/9600 NO PARITY MODE
110 PARITY MODE WORD

110 NO PARITY MODE WORD
UART CMND WORD

RS232 TYPE/32

CUR LOOP TYPE/32

150/300 BAUD CR/LF DEFAULT
DELAYS IN MILLISECONDS,
START UP ONLY

CONSOLE SET UP PARAMETERS

2600
RS32
NPMODE

PRINTER SETUP PARAMETERS

1200
RS32
NPMODE

s
i
i

i

PERIPHERAL DEVICE MMEMONICS

MMEMPT =

IPT!

i

NEFAULT
DEFAULT
PTAL
DTABR
DVYAB3
CARRIAGE WIDTHS
NDHIDTH
MNMVIDTH ;
MXUIDTH ;
SIERIAL I/Z0 PARAMETER AND CONTROL WORDS
PMODE i
NEMUDE ;
IMODE i
M2 MOD
UCMNDI ;

BAUD RATE
TYPE
MODE

BAUD
TYPE
MODE

PAPER TAPE

National Semiconductor Corporation
« 2900 Semiconductor Drive
Santa Clara, California 95051
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e

MNEMCN = ‘CNY ; CONSOLE
MNEMPR ‘BR ; PRINTER

PERIPHERAL DEVICE CODES

HAE R MR X2 i PAPER TAPE
CMDEY X4 i CONSOLE
HRIDEV X 8000 ; PRINTER

BEFAULT COP CHIP NUMBER

DCHIP = X420

INITIAL VALUES FOR TARGET CARD FLAGS

MCTAC
NOCNTR
DHIFELG
bi-L AGS
DBREDEX

TCTAC
OCNTR
BPFLG
FLAGS
BPDEX

iononnu

MAXIMUM NUMBER OF BREAKPOINTS ALLOWED IN COPMON

MRRCON = i0

THE FOLLOWING INCLUDE FILE CONTAINS MOST OF
14X MACROS USED BY THE PDS PROGRAMS. (. INCLD MACLIB)
. PAGE ‘MACRO DEFINITIONG'

i MACRO FOR GENERATING COMMENTS AND ASSIGNING PROGRAM NAME
.MACRO . NAME, MNAME, MWARE, PARTNUM, MDATE, MREV
.MICRO PGMNM, 1, 8, #*MNAME*

.MICRO PGMREY, 1,1, #MREVE

.LIST XLIST!OD

. TITLE MNAME, * PARTNUM~MREV MDATE’
PROGRAM NAPME: ' MNAME

SUOURCE LANGUAGE OF THIS PROGRAM: IMP MACRO-CROSS-ASSEMBLER
RUNNING ON PACE.

OBJECT LANGUAGE OF THIS PROGRAM: IMP16C/200A MACHINE CODE

e e S e ms W e wmr

National Seml
! 2;:}: ;:mic:n‘;::;c;:v:omm“on A L,-l+ O 3 O 5 8 3 ‘+ C

Santa Clara, California 85051 SHEET |3 OF 36




MNAME IS A MWARE“WARE PROGRAM WHICH IS INTENDED FOR USE
W1ITH THE NATIONAL SEMICONDUCTOR ‘COP DEVELOPMENT SYSTEM”
(CDS), WHICH CONTAINS AN IMP14C/200A MICROCOMPUTER BOARD.
FOR ADDITIONAL INFORMATION ON THIS DEVELOPMENT SYSTEM. SEE
‘COP DEVELOPMENT SYSTEM USER’S MANUAL ‘.

REVISION LEVEL (A=MO REVISIONS, B=FIRST REVISION, ETC.): MREV

DATE OF THIS REVISIOM: MDATE

FOLLOWING IS A SUMMARY OF THE REVISIONS MADE IN EACH
REVISION LEVEL OF THIS PROGRAM FOLLOWING REVISION A:

. LIST XLIST
. ENDM

MACRO FOR GENERATING PROGRAM PROMPT AND SIGNON LINE

_MACRO PRINT, STRING
i  MSTAT 1
"IFC = ‘STRING’ EQ ‘SIGNON’
MESSAGE 1, ‘"PGMNM", REV: "PGMREV", "PGMDAT" *
OUTPUT  ‘NEW LINE’
. ELSE
IFC ‘STRING’ EQ ‘PROMPT’
OUTPUT  ‘NEW LINE’
JSR CNSTUP
LD ACO, . +3
JSR PUT2C
JMP D
WORD  ZA"PGMNM®

. ELSE

.ERROR “PRINT”
‘ . ENDIF

. ENDIF

. MSTAT O

. ENDM

i MACRO FOR SETTING START OF BASE PAGE AND PROGRAM

. MACRO START, DUMMY, MBP

.MSTAT 1

i LEST XLIST!OD

. IFC ‘MBP’ EQ@ ‘BASE’

. PACE ‘BASE PACGE DEFINITIONS’
. ASECT

.=010 i BASE PAGE STARTS AT 010
. ELSE

« SFG ‘MBP‘ EQ ‘PROGRAM’

. PAGE ‘START OF PROGRAM’

. LocAaL

National Semicond
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. ASECT

.=0100 i PROGRAM STARTS AT 0100

"PEMNM"

HELSE

.ERROR ’'START”
. ENDIF

. ENDIF

. LIST XLIST
.MSTAT O

. ENDM

MACRO FOR SETTING END OF BASE PAGE AND PROGRAM

. MACRO END, DUMMY, MBP

. IFC ‘MBP‘ EQ ‘BASE’ .

EASECT=. i SAVE LOC CTR FOR USE BELOW
« ELSE

. IFC ‘MBP’ EGQG ‘PROGRAM’

. BSECT i SET UP BASE PAGE LOC CTR
. =. +EASECT

.MSTAT I

; ELGE

.ERROR ‘END’

.ENDIF

. ENDIF

. ENDM

i MACRO FOR OUTPUT CHARACTER ROUTINE

' .MACRO OUTPUT, STRING

. . IFC ‘STRING’ EQ@ ‘NEW LINE’
JSR CRLF

;. ELSE

o IFG ‘STRING EQ '
L1 ACO, &

JER PUTB

.« ELSE

« TFG ‘STRING’ EQ ‘ ¥
LI ACO, 5

JSR PUTB

, ELGE

« PG ‘STRING’ EQ .
| 4 ACO, 4

JSR PUTB

. ELGE

e - o ‘STRING’ EQ ° d
X ACO, 3

JSR PUTDB

« ELDE

National Semiconductor C tl ‘
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i ¢ o ‘STRINC’ EG * '

LI ACO, 2

JSR PUTB

+ ELBE

. 1IFC ‘STRING’ EQ ‘FORM FEED’

X ACO, X’0C

JSR PUTC

. ELBE

5 ACO, 'STRING /256

JER PUTC

. ENDIF

. ENDIF

. ENDIF

. ENDIF

. ENDIF

. ENDIF

. ENDIF

. ENDM
i MACRO FOR OUTPUT MESSAGE ROUTINME
L

. MACRO MESSAGE, NEWLIN, STRING

. MLOC MESS, OUTPUT

JMP OUTPUT
MGG

. ¥ o NEWLIN > O i

. DO NEWLIN

. WORD oDoA

. ENDDO

. EMDIF

.ASCII ‘STRING’

. WORD ¢
DUTRPUT:

JSR MESG2

. WORD MEES

. EMDM

MACRO FOR OUTPUT ERROR MESSAGE

. MACRO ERROR. STRING

JSR CNSTUP i
MESSAGE 1, ‘STRING'
JMP PROMPT
. ENDM
MACRO FOR FRONT PANEL MESSAGE ROUTINE
. MACRO PNLMSG, STRING
. ML.OC MESS, OUTPUT
.MSTAT 1
.MICRO SHORT, 8,1, *STRING*

CR-LF PRIOR

TO MESSACE

SET UP FOR CONSOLE OUTPUT
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MESS!:

ouTPyT:

i
i MACRO

i

MizH6:

oUPuUT:

i MACRO

MESS:

i
i MACRO

.MICRO LONG,9, 1, #STRING® -

o & tUSHORT"* EQ@ *7
.ERROR ‘STRING TOO SHORT'
- ELBE

< IFC CULONG™C NE 77
.ERROR ‘STRING TOO LONG”
o 1A

JMP DUTPUT

.ASCII ‘STRING”

JER FPOUT

. WORD MESS

. ENDIF

. ENECIF

. MDEL SHORT. LONG
.MSTAT O

. ENDM

FOR FRONT PANEL MESSAGE WITH DECIMAL POINT

. MACRO COPPNL, PSTR
. MLOC MESS, OUTPUT

JHMP DUTPUT
. PNLASC ‘PSTR’
JSR MSGOQUT
. WORD MESS

. ENDM

FOR ERROR MESSAGE TO COMSOLE AMD FRONT PANEL

. MACRO CPMSG, ST1,S8T2
. MLOC MESS '
JSR MSGOUT

. WORD MESS

ERROR ST

. PNLASC ‘ST1°

. ENDM

FOR DISK I/0

. MACRO WAIT, STRING

. IFC *STRING’ EQ ‘UNTIL DATA IS READY’
BOC NRDY., . B

. ELSE

. IFC ‘STRING’ EQ@ ‘UNTIL DATA HAS CLEARED’
BOC NRDY, . +2

JMP -1

Santa Clara, California 95051
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« ELSE
. ERROR
. ENDIF
. ENDIF
. ENDM

‘WAIT

MACROS FOR THE REFERENCED FIOSYS UTILITY ROUTINES

. MACRO CLEAR
JER CLRHS i

. ENDM

.MACRO RESET

JSR RESETD ;
. ENDM

. MACRO REPORT

LD AC2, =#4

JSR DERROR ;
. ENDM

. MACRO SEARCH

JSR DISER _ i
JMP DSKERR i
JMP DSKERR ;
. ENDM

.MACRO OPEN

LD AC2, =#2

. IFC ‘44' EQ ‘READ’
JSR OPENR ;
. ELSE

. IFC ‘44’ EQ ‘WRITE’
JSR OPENW ;
. ELSE

. IFC ‘#4¢ EQ ‘MODIFY’
JSR OPENM ;
. ELLSE

.ERROR “OPEN’

. ENDIF

.EMDIF

.ENDIF

JMP DSKERR i
. ENDM

. MACRO CLOSE

LD AC2, =#2

JSR CLOSE ;
JMP DSKERR ;
. ENDM

. MACRO READ

CLEAR HARDWARE STACK

RESET DISK STATUS

REPORT DISK ERRORS

DIRECTORY FILE SEARCH
(?? DISK ERRORS 7?77)
(FILE NOT FOUND)

OPEN FILE FOR READ
OPEN FILE FOR WRITE

OPEN FILE FOR MODIFY

DISK ERRORS

CLOSE FILE
DISK ERRORS

Nationai Semiconductor Corporation
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LD

. IFC
JSR

; ELSE
o TFC
JSR
JELSE
. ERROR
. ENDIF
. ENDIF
JMP

« IFG

« IFC
AND

. ENDIF
. ENDIF
. ENDM

. MACRO
LD

: IFCG -
JSR

. ELSE
o EP
JSR

. ELSE
. ERROR
. EMDIF
. ENDIF
JMP

. ENDM

. MACRO
LD

JER
JMP

. EMDM

. MACRO
. IFG

. IFC
JGR

. EL.SE
. IFC
JER
Bl
. ERROR
. ENDIF
. ENDIF
. ELSE
. IFC
JSR

AC2, =i4

‘41’ EQG ‘SECTOR’

RCSECT

‘#17 EQ 'WORD’
RWORD

‘READ

DSKERR

‘#1/ EQ ‘WORD’
‘45’ EQ ‘B’

ACO, =0FF
WRITE
AC2, =i#4

‘41’ EQ ‘SECTOR’

WCSECT

‘#1’ EQ ‘WORD’
WHORD

‘WRITE”

DSKERR

DELETE, AFST
AC2, =%#2
DELF

DSKERR

DIRECTORY
‘#1’ EQ ‘READ’

‘42 EQ ‘FIRST’

DIRF

‘#2° EQ@ NEXT'
DIRN

‘DIRECTORY

‘417 EG ‘WRITE’
DIRW

’

READ NEXT SECTOR OF FILE

READ NEXT WORD FROM FILE

DISK ERRORS

LM WORDS ARE 8 BITS ONLY

WRITE NEXT SECTOR FILE

WRITE NEXT WORD TO FILE

DISK ERRORS

BELETE FILE
DISK ERRORS

READ FIRST DIRECTORY SECTOR

READ NEXT DIRECTORY SECTOR

WRITE DIRECTORY SECTOR

423300007-001C
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. EL.SE

.ERROR ‘DIRCECTORY’

. ENDIF

. ENDIF

JSR DSKERR ' i DISK ERRORS
. ENDM

; MACRO FOR DOUBLE LOAD AND DOUBLE STORE INSTRUCTIONS

.MACRO DLD,REGISTER:, DISPLACEMENT

LD REGISTER, DISPLACEMENT

LD REGISTER+1, 1+DISPLACEMENT

. EENDM '

. MACRO DST,REGISTER, DISPLACEMENT

ST REGISTER, DISPLACEMENT

ST REGISTER+1, 1+DISPLACEMENT

. ENDM
i MACROS FOR LOAD AND STORE WITH AUTOINCREMENT ON INDEX
i REGISTERS.

. MACRO LDAI,REGISTER, INDEX

LD ; REGISTER., INDEX

INC INDEX

. ENDM

.MACRO STAI,REGISTER, INDEX

ST REGISTER., INDEX

INC INDEX

. ENDM

.MACRO INC, INDEX

. IFC ‘INDEX’ EQG ‘(AC3)’

AISZ AC3, 1

. ELSE

. IFC ‘INDEX’ EQ ‘(AC2)'

AISZ ACa, 1

. EL3E

.ERROR ‘INDEXING’

.ENDIF

.ENDIF

. ENDM

-
\

MACROS FOR BYTE HANMDLING

~

-

.MACRO LLB,REGISTER, ADDRESS

LD REGISTER: ADDRESS; LOAD LEFT BYTE
SHR REGISTER. 8
. ENDM

. MACRO LRB,REGISTER, ADDRESS
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LD REGISTER, ADDRESS: LOAD RIGHT BYTE
AND REGISTER, =X ‘Q0FF
. ENDM

MACRO FOR SKIP IF EQUAL INSTRUCTION

.MACRD SKE, REGISTER, DISPLACEMENT
SKNE REGISTER, DISPLACEMENT

JMP . +2

. ENDM

MACRO FOR SKIP IF GREATER THAM OR EQUAL TO

. MACRO SKGE, REGISTER, DISPLACEMENT
SKG REGCISTER, DISPLACEMENT

SKNE REGISTER, DISPLACEMENT

JMP .+

. EMDM

MACRO FOR COPYING THE TOP OF THE STACK CONTENT INTO

- Wi m

REGISTER
_MACRO CSR, REGISTER
PULL  REGISTER
PUSH REGISTER
. ENDM

i MACRO FOR DROPPING THRU TO NEXT ROUTINE

. MACRO DROP, ADDRESS
. MLOC ADDR

- SET ADDR., ADDRESS
. &F ADDR = .

. ELSE

. ERROR ‘ADDRESSING’
. ENDIF

. ENDM

i MACRO FOR PUTTING ASCII CHARACTERS ONE PER WORD

-

.MACRO .ASBCI1, STRING

.MSTAT 1

. SEF POSITION, 1

. DO 100

.MICRO P1,POSITION, 1, #STRING#
R £ o ap ] s NiE @Y

. WORD rupLv /2548

. BET POSITION, POSITION+1
. ELSE

CEXIT

. ENDIF

. ENDDO
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. ENDM

. MACRO
. MSTAT
. SET

. DO

. MICRO
. BET

. MICRO
. IFC

. EXET
. ENDIF
. IFC

. WORD
. BET

o BLGE
. WORD
. ENDIF
. BET

. ENDDO
. MSTAT
. ENDM

.MSTAT O

MACRO FOR PUTTING UNPACKED ASCII WITH DECIMAL POINT

. PNLASC, STRING
i

POSITIOCN, 1

100
C1,POSITION, 1, #STRING*
PSNP1, POSITION+1

Illclllf EG e

Illcgll [ EG I- s

INCLIT /256 +080
POSITION, POSITION+!
lllClll 1/256
POSITION, POSITION+1

0

i MACRO FOR GENERATING COMMAND TABLE

. MACRO
. MSTAT
. MICRO
. MICRO
. MICRO

. WORD
. WORD

. IFC

. WORD
. WORD

. ENDIF

. MSTAT
. EMDM
. L1ST

COMMAND, COMMAND, STRING
i

CMND, 1, 2, #*COMMAND#
CMNDI1, 1, 1, #COMMAND#*
STRNG, 1,2, #STRING#

*HCMND" ¢
COMMAND

‘*STRNG" * EQ ‘MOST USED’
*“CMND1" ‘~B

COMMAND -

0

GENERAL

THE FOLLOWING MACRO DEFINES THE FIRMWARE PROGRAM
S1TARTING ADDRESSES AND THE ENTRY POINTS FOR THE ROUTINES
1M THOSE PROGRAMS. (. INCLD ENTRY)

- LI8T

ENTRY!OD

423300007-001C
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. PAGE ‘FIRMWARE ENTRY POINTS

ROM = 0 -2 FIRMWARE IN RAM _
ROUM 1 -> FIRMWARE IN ROM/PROM

i
i
:
i
.
i
{

M = 1

THESE ARE THE MEMORY ADDRESSES OF FIRMWARE WITHIN THE
COP DEVELOPMENT SYSTEM.

P

. IF ROM
.ERROR “FIRMWARE INM ROM’ i WARNING
CONTO = OEZ00
FIOgYs o= OEADO
RIGKRIO = OF 720
MEMDI = OF 700
EXEC = OF ALO
TOPUBE = O3FFF i TOP OF USER RAM
i ELSE
ConNiO0 ‘ 02800
FHIBYS 02AD0

DBIGKIO
MEMDI

XkC

03730
03200
03460

ononononc

i

TUPUSE

it

0=27FF i TOP OF USER RAM
s LIST ENTRY

MACRO FOR ASSIGNING ENTRY POINMTS FOR FIRMWARE PRDGRAMS
. PAGE FHPGMMMT ENTRY JUMPS Y
. ASECT
LLIST ENTRY
. ENDIF

. MACRO ENTRY, DUM1, DUM2, PGMNAME
.HMSTAT 1

. IFC ‘PEMNAME * NE ‘UTILITY'
. NOBAS :

.MACRO UTILITY, UTILMNAME

. LIST FRMEJ

. ="PEMNMY

- PG ‘PGMNAME Y EQ ‘UTILITY'
.LIST FRMEP

. PAGE ‘UTILMAME ENTRY POINTS'
. SET ADDRESS, UTILMAME

« EL Dk

s TEG ‘UPEMNMY Y EQ ‘CONIOC
JER SYSERR i SAFETY JuMPS IN CONIO

140305834 |C
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JER SYSERR
; BT SYSERR
. ENDIF
. EMDIF

LLIBT ENTRY
.MACRO ENTPT., ENTNAME

« TG ‘PGMNAME Y EQ ‘UTILITY’
s L ST FRMEP
EMTMAME = ADDRESS
- LIST ENTRY
. SET ADDRESS, ADDRESS+2
+ El.SE
» TFC FUPEMNM" Y EQ ‘UTILNAME?
« LIST FRMEJ
JMP @ +1

. WORD ECENTNARME
LLIST ENTRY

. ENDIF :

. ENDIF

. ENDM

. ENDM

UTILITY CONIO
. SET ADDRESS, ADDRESS+3 i CONIO SAFETY JUMPS

ENTPT AUTOBD
ENTPT PRSTUP

ENTPT CNSTUP
ENTPT OHEX L
ENTPT MESG

i

I ENTPT GETC
[l Al | | Y I I
ENTPT PUT2C
ENTPT OHEX4
ENTPT OHEX3
ENTPT CRLF

' ENTPT  MESG2

AUTO BAUD DETECT
SET UP FOR PRINTER OUTPUT
SET UP FOR CONSOLE I/0
GET CHAR FROM CONSOLE
GET CHAR WITH ECHO
S8END CHAR TO CONMSOLE
SEND TWO CHARS TO CONSOLE
PRINT AC1 AS 4 HEX CHARS
3
2
1
PRINT NEW LINE
PRINT BLANKS
MESSAGE TO CONSOLE
MESSAGE, NO NEW LINE
CONSOLE RESET
.CONSOLE INTERRUPT TEST
LOAD 16 BIT LM TAPE
SEMD MESSAGE TO DISPLAY
MESSAGE TO HALF OF DISPLAY
READ FRONT PNL KYBD
READ FRONT PNL SWITCHES

ENTPT GECO
ENTPT OHEX2
ENTPT PUTB
ENTPT CRESET
ENTPT INTEST
ENTPT ABSTTY
ENTPT FPOUT
ENTPT FrRO4

ENTPT READKDB
ENTPT READSW

e fmr s e e s %es  Tms e Tee W4 e e s s We M ms S A e e

UTILITY FIOSYS

ENTPT CLRHS i CLEAR HARDWARE STACK
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ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT |
ENTPT
ENTPT
ENTPT
ENMTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT

UTILITY

ENTPT
ENTPT

UTILITY

ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT

. MSTAT

RDLIN
GNCHAR
GNSP
GNVC
DECLPT
GCOMMA
GETHEX
GETDEC
GETYN
CETCMD
OUTNAM
RESETD
DERROR
PGFR
DISER
FILCOM
EXEC1
EXEC2
EXEC3
OVERLAY
OFPENR
OPENW
OPENM
CLOSE
RCSECT
WCSECT
RRSECT
WRSECT
RWORD
WLORD
REWIND
DELF
DIRF
DIRN
DIRW

DIGKIO

DISK1
DISK2

EXEC

PWROM
EXECA
SYSERR
STKOVR
BRKPT
MPASS
DPASS

O

W e W ME we e e We s W s Wi e e e We We Wi s s Ms we s T the s G e we e we we e W e

e W W e we  wme wms

READ ONE INPUT LINE

GET NEXT CHAR

GET NON-SPACE CHAR

GET NEXT CHAR

DECREMENT LINE PTR

TEST FOR COrMMA

GET HEX NUMBER

GET DECIMAL MNUMBER

GET YES OR NO RESPONSE

GET COMMAND

PRINT FILE MNAME

RESET DISK DRIVE PTRS
REPORT DISK ERRORS

PARSE FILE MNAME

DIRECTORY SEARCH

COMPARE FILE MAMES

GET AND EXECUTE DISK FILE
EXECUTE DISK FILE, AC3=IMPTR
EXECUTZ DISK FILE, AC2=FST
PROGRAM OVERLAY

OPEN FILE FOR READ

OPEN FILE FOR WRITE

OPEN FILE FGOR MODIFY

CLAOSE FILE

READ CONSECUTIVE SECTOR
WRITE CONSECUTIVE SECTOR
READ RELATIVE SECTOR

WRITE RELATIVE SECTOR

READ WORD FROM FILE

WRITE WORD TO FILE

REWIND FILE

DELETE FILE

READ FIRST DIRECTORY SECTOR
READ NEXT DIRECTORY SECTOR
WRITE CURRENT DIRECT SECTOR

DISK I/0, PLIST ADR AT CALL
DISK 170, PLIST ADR IN ACZ

POWER ON INIT

NORMAL. EXEC ENTRY

ERROR EMTRY POINT

STACK OVFL PROCESSING
BRKPT ENTRY

CHECK FOR MEMORY PASSWORD
CHECK FOR DISK PASSWORD
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. ENDM
LLIST ¥LIST
. PAGE
4. OPERATING ENVIRONMENT:

STANDARD COPS PDS SYSTEM WHICH COMEISTS OF:

A) 1&K WORDS OF RAM

B) &K WORDS OF ROM (440305549)

C) SINGLE DRIVE FLOPPY DISK (PACE COMPATIBLE)
D) STANDARD RS5-232 OR CURRENT LOOP TERMINAL
E) IMP-16/200 (280304726-007)

F) R5-222 PRINTER (DPTIONAL)

G) 1K BUFFER FOR ALL SYSTEM STORAGE

THE FOLLOWING INCLUDE FILE DEFIMES THE HARDWARE
ANMD THE SHARED MEMORY ADDRESSES FOR THE PDS SYSTEM.
{. INCLD HWaADDR)

. PAGE ‘HARDWARE ADDREGSES'

HARDWARE BASE ADDRESS FOR THE FRONT PANEL, SERIALID AND
PROM PROGRAMMER: '

i
i
i
r
L]

'NLYO e X‘8380 i BASE ADDRESS OF PNL HW

i

i

RDSEHL 0 PNLIO + 010 ;i ADR OF FRONT PANEL SWITCHES
RPSTAL = PNLIO + 02¢ ;i ADR OF KYBD UART STATUS

OFFSETS FROM THE BASE ADDRESS FOR ALL PNL RELATED HARDWARE:

PHLOFF

= 0 i HARDWARE OFFSET
HhER = PNLOFF + 000 i ADR FOR READING PROM
L.ohn = PNLOFF + 000 i LOAD DATA TO BE PROGRAMMED
L1 =. PNLOFF + 008 i LOAD ADR TO BE PROGRAMMED
KYRID = PHLOFF + 008 i READ KEYBOARD
HDGH = PNLOFF + 010 i READ FRONT PANEL SWITCHES
PHRTO = PNLOFF + 010 i WRT PULSE TO DIGIT O
DT 4 = PNLOFF + Q14 i WRT PULSE TO DIGIT 4
DHRY7 = PNLOFF + Q17 i WRT PULSE TO LEFT DGT (72
2nc = PNLOFF + 018 i READ MODE FOR PROMS
(G = PNLOFF + 019 i PROM CHIP GELECT CONTROL
YES = PNLOFF + 0O1A i V88, VDD, VBE CONTROL
Y = PNLOFF + O1B i EPROM PGM PULSE CONTROL
(GRrbe = PNLOFF + Q1C i GROUND CONTROL FOR PROMS
BEPC = PNLOFF + 01D i BP PROM PROG DATA EMNABLE
HYC = PNLOFF + O1E ; BP PROG VOLTAGE CONMTROL
LI = PNLOFF + O1F i WRT CONTROL FOR DSPLY MEM
= PMLOFF + 020 i READ KYBD AND UART STATUS

RNSTA
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TYBAUD

= PNLOFF + 020
HLSTB = PNLOFF + Q40
HSBAUD = PNLOFF + 040
UARTWD = PNLOFF + 078
UARTRD = PNLOFF + 078
UARRTRC = PNLOFF + 079
UARTWC = PNLLOFF + Q79
BAUDRET = PNLOFF - 080
UREBET = PNLOFF - 080
TIYEN = PNLOFF - O7F
CRIE = PNLOFF - O7VE
PRTTITY = PNLOFF - G7D
PRIZ232 = PNLOFF - 0Q7C
KRN = PNLOFF - O7B
WBDGEN = PNLOFF - Q&0
PMERST = PNLOFF - Q40
HHORLY = PNLOFF -~ Q20
i HARDVWARE BASE ADDRESS FOR THE
TEYIO = ' X ’'DO0O0
i OFFSETS FROM THE BASE
i HARDWARE.
TETOFF = 0
TCTAC = TGTOFF + Q00
OCNIR = TGTOFF + Q01
HeELG = TGTOFF + 002
FLAGS = TGTOFF + 003
RPDEX = TETOFF + 004
i SHARED MEMORY DEFINITIONS
GHRMEM = X’A000

= - X“1000

GRBYZ

r

e S M M e e fes  wmp Sey

ADDRESS

Sme M s s s er fmx Mma s fwi fms s e des ws wr Sy

TTY BAUD RATE DETECT CNTRL
READ KYBD AND UART STATUS

232 BAUD RATE DETECT CNTRL
WRITE UART DATA

READ UART DATA

READ UART STATUS REGISTER

WRT UART MODE/CNTRL WORDS

- BAUD RATE DETECTCR

UART/BAUD RATE GEN RESET
TTY ENABLE

CRT ENABLE

PRINTER ENABLE (TTY)
PRINTER ENABLE (232)
KEYRBOARD ENABLE

SET UP BAUD RATE GENERATOR
RESET ALL IFACE CONTROLS
READER RELAY CLOCK

TARGET CARD

FOR aLL TARGET CARD RELATED

St M Wy we s e

HARDWARE OFFSET
TRACE/TRACE AFTER COUNTER
OCCURENCE COUNTER

BRUPT FLAGS

CONTROL FLAGS

BRKPT DUMP EXIT

SHAREb MEMORY BASE ADDRESS
SHARED MEMORY SIZE

THE FOLLOWING INCLUDE FILE DEFINES THE RESERVED

. PAGE ‘SYSTEM BUFFER

MEMORY LOCATIONS USED BY THE PDS SOFTWARE AND FIRMUWARE.
(. INCLD SYSRAM)

AND BASE PAGE DEFINITIONS”

THIS 1S A COMPLETE DEFINITION OF RESERVED MEMORY
[.LOCATIONS IN THE COP DEVELOPMENT SYSTEM. SYSBUF
VARIABLES " ARE MEMORY LOCATIOMS IN THE SYSTEM BUFFER REGION
AT ADDRESSES X’'DCCO TO X ‘DFFF,
BY FIRMWARE PROGRAMS.

WHICH ARE RESERVED FOR USE

‘BASE PAGE VARIABLES’ ARE MEMORY

LOCATIONS IN THE IMP BASE PAGE AT ADDRESSES X0 TO X‘F,
WIIICH ARE PERMANENTLY RESERVED FOR USE BY ONE OR MORE

+ RISy T T T TR, e S e O I 377 S W O S e ] BT 9
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PROCRAMS.

ZERJMP =

FULGTK

GYGER

SRR ALY

CHI PN

TCTACB
OCMTRB
HRFLGB
FLACSE
REDHEXD
GRCPTR
DSTHTR
FMDBILK
BASGENU
RIKPTR
MAXRAM

T T Y O | Y[ S |

i

s BEY

OFFSET, X ‘&0

BASE PAGE VARIABLES AT ADDRESSES O TO X‘F:

i SYSTEM ERROR IF PC HERE,

i INDIRECT

JUMP THROUGH X2

i STACK FULL INTERRUPT,

i INDIRECT

JUMP THROUGH X’3

i ADDRESS OF ROUTINE ‘SYSERR'
i ADDRESS OF ROUTINE ‘STAOVR’
i CHIP NUMBER FOR ‘COPRMON’

i TRACE CONTROL FCR ‘COPMON'

i DCCURENCE

COUNT FOR ‘COPMOMS

i BRWPT CONTROL FOR ‘COPMON’
i FLAG BUFFER FOR ‘COPMON’

i DUMP CONTROL FOR ‘COPMON'
i USED RY MEMORY DIAGNOSTICS
i USED BY MEMORY DIAGNOSTICS
i USED BY MEMORY DIAGNOSTICS

i NOT UGED

i ADDRESS OF EXEC ‘BRKPT’

i BASE PAGE

PTR TO SYSBUF

i SYSBUF OFFSET

; MACRO FOR ASSIGNING SYSTEM BUFFER SPACE

. MACRO

#IFG

. SET

. ENDIF

. BETY
MAME =

. ENDM

i

RESERV, NAME, NUMWDS

‘NUMKWDS’ NE “7

OFFSET, OFFSET-NUMWDS+1

OFFSET., OFFSET-1
OFFSET

i SYSBUF DEFINITIONS:

TOPSYS
G412
LGMERUF

ODFFF
0400
TOPSYS—-0OFFSET+1

i SYSBUF VARIABLES:

RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV

TAR3
TAB2
TAB1
TRKDIR
ERRCNT
VECTOR
TRKCNT

i TOP OF SYSBUF
i SYSBUF SIZE
i SYSBUF ADR LOCATED AT MAXRAM

; TAB COLUMN 3(FIDSYS, EDIT)
i TAB COLUMN 2(FIOSYS, EDIT)
i TAD COLUMN 1(FIOSYS,EDIT)
i TRACK DIRECTION (DISKIO)
i ERROR COUNT(DISKIO)

i PARAM VECTOR ADR(DISKIO)
i TRW CTR(DISKIO)

423300007-501C
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RESERV
RESERV
RESERV
RESERY
RESERV
RESERV
RESERV
RESERVY
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERY
RESERV
RESERV
RESERVY
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV

DSTAT
STACK, 16
FLGS
DR3
DR2
DR1
DRO
ET1
ET2
MEMRNG
BDATAZ2
BLOC2
BDATA1L
BLOC1
BRKNUM
CWRD
DATA
RMNGE
MODE
ADDR
ACCESS
HIGH
LOW
ASHI
ASLO
TSHI
TSLD
PTRHI
PTRLO
BSHI
BSLO
ENTPT
CHCNT
DIR
DIREND
DIRP
DIR1
DIR2
DIRS
DIRSECT
FREE1
FREEZ2
NSTICT
NST2CT
CURVOL
FSADR
CTADR
FR3
FR2
FR1
FRO
FTO

i DISK STATUS ADR(DISKIO)

i STACK(EX, DISKIO) ’

i STATUS FLAGS(EX, DISKIOD)

i AC3(EX, DISKIO)

s AC2(EX, DISKIN)

i AC1(EX, DISKIO)

i ACO(EX, DISKIO)

i TEMPORARY (EX)

i TEMPORARY (EX)

i NON-SYSBUF TOPRAM ADR(EX)

i DATA OF 2ND BREAK(EX)

i ADR OF 2ND BRK(EX)

i DATA OF 1ST BRK(EX)

i ADR OF 1ST BRK(EX)

i CTR FOR # OF BRKS SET(EX)

i LAST ALTERED MEMORY ADR(EX)
i DATA REG(EX) :

i END OF RANGE IMDEX(EX)

i MODE(EX)

i ADDR(EX)

i SECURITY ACCESS CODE(FIOSYS)
i TEMP RANGE FOR MP LOADING

i (FIOSYS)

i ABSOLUTE SECTOR RANGE OF

i MP’S VECTOR(FIOSYS)

i TOP SECT RNGE OF MP’S VECTOR

i (FI0OSYS)

i PTR RNG OF MP‘S VECTOR

i (FIOSYS)

i BASE SECT RNG OF MP’S VECTOR
i (FIOSYS)

IENTPT OF MP’S VECTOR(FIDSYS)
i ACTIVE CHANNEL COUNT(FIOSYS)
;s DIRECTORY BUF PTR(FIOSYS)

i END OF DIRECTORY BUF(FIDSYS)
i TEMP PTR TO DIR(FIOSYS)

i DIR SECTOR FOR NST1(FIOSYS)

i DIR SECTOR FOR NST2(FIOSYS3)

i DIRECTORY SECTOR(FIOSYS)

i CURRENT DIR SECTOR #(FIOSYS)
i FREE SPACE PTR, NSTI1(FIDSYS)
i FREE SPACE PTR, NST2(FI0OSYS)
i CHNL TBL CNT, NSTi(FIOSYS)

i CHNL TBL CNT, NST2(FIGSYS)

i CURRENT VOL NST ADR(FIOSYS)

i FST ADDRESS(FIOSYS)

i CHANNEL TBL ADR(FIOSYS)

i ACB(FIOSYS)

i AC2(FIOSYS)

i AC1(FIOSYS)

i ACO(FIOSYS)

i TEMPORARY (FIOSYS)
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i AROVE

i

ki 1

CHNGIZ

i

RESERV
RESERV
RESERV
RESERV
RESERY
RESERV
RESERV
RESERV
RESERV
RESERVY
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERV
RESERY
RESERV
RESERV
RESERV
o 1

il i TEMPORARY (FIOSYS)

FT2 i TEMPORARY(FIOSYS)

FT3 _ i TEMPORARY (FIOSYS)

FT4 i TEMPORARY(FIOSYS)

FTS i TEMPORARY (FIOSYS)

FTé i TEMPORARY(FIOSYS)

ETZ i TEMPORARY (FIQSYS)

FT8 i TEMPORARY (FIOSYS)

FT%2 i TEMPORARY(FIOSYS)

CNBAUD i CON BAUD RATE(CONIO, FIDSYS)
PRBAUD i PRTR BAUD RATE(CONIO, FIOSYS)
CNCRDL : i CON CR DELAY(CONIO, FIOSYS)
PRCRDL i PRTR CR DELAY(CONIO, FIOEYS)
CNL_FDL i CON LF DELAY(CONIOD, FIOSYS)
PRLFDL i PRTR LF DELAY(COMIO, FIOSYS)
PRFFDL i PRTR FF DELLAY(CONIO, FIOSY3)
PRVTDL i PRTR VT DEILAY(CONIO, FIOSYS)
CNMODE i CONSOLE MODE(CONIQ)

PRMODE i PRINTER MODE(CONIO)

CNTYPE i CONSCOLE TYPE(CONIO)

PRIYPE i PRINTER TYPE(CONIO)

CONPRT i SERIALI/O SET UP O=COM/3=PRT
FST.FESTIZIE i FILE STATUS TBL(FIOSYS)
ANY, 16 i TEMP FOR ANYBODY

ANYTMP i TEMP FOR ANYBODY @GMAXRAM
OFFSET = 0

VARIABLES USE UP ALL 128 TOPSYS +RELATIVE WORDS

« ELSE
. ERROR
.ENDIF
RESERV
RESERV
RESERY
RESERV
RESERV
RESERV
RESERV
RESERVY

RESERV

RESERV
RESERV
RESERV
. L

‘8YSBUF /

NU1, 34 i UNUSED TOPSYS -RELATIVE WRDS
LINPTR i INPUT LINE BUF PTR(FIOSYS)
CWIDTH i CARRIAGE WIDTH(FIOSYS)
PLIST.PLSIZE i DISKIO PARAM LIST(FIONSYS)
FIOSTK, 16 i STACK SAVE(FIOSYS)

TRPLST, 51 i PLIST FOR MEMDI

TRDLST., 4 ; DLIST FOR FPOUT4

DIRBUF, SECTSZ i DIRECTORY BUF(FIOSYS)
MXWDTH+1

LINBUF, MWP1 i INPUT LINE BUF(FIOSYS)
CTSIZE#MAXCHN ; CHANNEL TBL BUFFER STZE
CHANNEL, CHNSIZ i CHANNEL TABLES(FIOSYS)
NSTBF1, NSTSIZ i NST1(FIOSYS)

NSTBF2, NSTSI1Z i NST2(FIOSYS)

OFFSET+SSIZ-128 = 0

i ABOVE VARIABLES USE UP ALL WORDS IN SYSBUF

H

SELSE
. ERROR

'SYSBUF

o National Semlconductor Corporstion 8 ]+ C
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. ENDIF

'
’ 3
A DETAILED COMPONENT DESIGM:
NOT APPLICABLE
5. SYSTEM GENERATION ENVIRONMENT:
IMP MACRO ASSEMBLER RUNNING
ON 28K PACE. (MODIFIED PIMPAS)
HHSEHHRFEH S HH SN
35 SI1ZE12 = 1-SIZEB
36 i
x4 7 COPS CHANGES
38 g
3% FIRE = 1
40 i . '
PR R R TR A R R Y R R R LRk Rl R R RS R R R
&3 . ENDIF
& .ENDIF
&5 « TF IMP1&
O .TITLE PIMPAS, ‘ P0O5S493A 0o8B/1&6/78 CORS’
H7 . ENDIF
HE . ELSE
LRSS R R R BER RIS R H U R RN
e 140z LD RO, =$MBUF i TEMP BUFF POINTER
14008 ST RO, $SMPNTR
1404
0% COPS CHANGE
1406 ;
140F $Bi:
1108 _
107 JSR NXCHAR i GET A CHARACTER
1A10 SKNE RO, MMARK i CHECWK FOR MICRO-MARK
L T T L e R R e b R R R R ek R R R ke R R R Rk
1425 SKNE RGO, MMARK
1126 JMP £5 ; PROCESS MICRD
YA
A28 COPS CHAMGE
1AD9 -
11430 DSz INPTR
1431 43: 182 ITEMLN ;
14322 LD RO, ITEMLN
1433 - BOC ZRO, $1
1234 4. DSZ INPTR
1435 AISZ RO, -1
ia3é6 JHP $4
1437 JMP $1 l
: National Semiconductor Corporation L'.Lll. O 3 O 5 8 3 ]+
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1438
A3

440

1141 . o E.I RC.: O i SEARCH FOR DEFINED MICRO
) I B Bl JSR MCSRCH

Inas JMP $8 i NOT FOUMD — ERROR

PR NN NN SRR RS H SRR BRI R AR RS A AR E TSR FRE
JOL7H $3: JSR NXCHAR i PROCESS STRINMNG

Y77 SKNE RO, $+DELIM

195783

Y979 i COPS CHANCGE

JLBG _
14581 JMP $4 i TERMINATING DELIMITER
182 : i
15083 LD RO, CHARTP i TEST FOR EOQL

o84 SKNE RQ, =NCEOL

O SR TR TR R T R R S A R e 2 2 T TR R T R R L
1743 LI RO, DFPRM i PARAMETER FLAG

J744 JMP b4

J/AaA5

1744 i - COPS CHANGES

17247 i

1748 $LO0OC:

171A% JSR HSCKLVL i IGNORE LOCAL IF MACRD NEST
1750 JHMP $STORE i LEVEL IS NOT 1

L7%)

i o 4/ SFLG CRYFLG i ADJUST LOCAL MUMBER TO 3#hNUM
i e SUBRDB RO, ¢PLIM

f<3 P RN BB A B AT RS F RS H RIS R R FEFF R FHHE R EHF R H AR

1794 %$L.0CS: L=+ i LIMIT OF LOCAL SYMBOL STACK
1797 SPLIM; L= +1 i LIMIT OF PARAMETER STACK
P93

Y7 i ! COPS CHANGES

1800 ; .

16801 $CKLVL:

1802 - PUSH RO

1803 - LD RO, $MCNT

1304 ‘ SKNE RO, =1

1305 JMP $LEVL

JB0S PULL RO

1807 RTS

G008 $LEVL:

1802 PULL RO

JH10 RTS i

IRES S| i

1812 . POOL 16

1gla

15114 ; CHECK FOR MACRO DIRECTIVE

1815

PR B IR T R R e T R R R R Rk R R Rl e Rl Rk

1616 LD R3, $DTAB ; R3 POINTS AT MACRO DIRECTIVE TAf

30312 JER TBERCH i SEARCH TaADLE

National Semiconductor Corporation
! 2900 Semiconductor Drive
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]

Santa Clara, California 95051




18620

.
¥

FOUND, SIMPLY PUT IN DEFINI

OC DIRECTIVE
DM DIRECTIVE
CRO DIRECITVE

D DIRECTIVE

TEM ERROR

ORE MLOC IF MACRO NEST
VEL IS NOT 1

; CHECK WHETHER TO RECOGNIZE DIRER
i PUT SKIP FLAG IN DEF SO THIS LIij

SPECIAL SICGNIFICANCE IM ITEM

SIMPLY SAVE IN DEFINITION

ORE PARAM DEF IF MACRO
ST LEVEL IS NOT 1

T ITEM A CONSTANT?
AR BACKUP FLAGS aRiD BaACK

ARGUMENT REFERENCE FLAG

CONCATENATION FLAG.
ORE CONCATENATION IF
CRO NEST LEVEL IS NOT 1

1821 COPS CHANGE

T822

1823 $32: JHeP $STORE i NOT
1824 SKNE R3, =sMLOC P |
1809 JMP $5

1026 SKNE R3, =¢ENDM i .EN
1827 JMP 7

JRETLE SKNE R3, =$MACRDO i . MA
1829 WMP $9

1830 SKNE R3, =$END ;i . EN
1833) JMP $32

109432

({335

18034 HAILLT i 8Y¥5
B P3R4 26 36 35 36 36 6 45 30 45 28 3 38 3 4 3 30 4 30 45 36 35 36 96 26 245 36 3636 0 30 45 303 30 3 30 35 96 30 9 30 3 3 9 3 34T 030 3
1344 ;. MLOC PROCESSING

1845

1246

1Uaa7 COPS CHANGES

148

fa7  $9:

1650 JBR $CKLVL i IGN
J4L) JMP $STORE i LE
1852

10300 JSR $CHKY

1604 ) RO, DFSKIP

PO OF ST VRRCVRE AP TR SRR RE R SR R S SR S R e R R L s Rt
Jeh JMP $+STORE i NO
1927 H

Jaet

9o COPS CHANGES

F00

1931 $PREF:

1932 JSR $CHKLVL i IGN
1903 JMP $STORE i NE
1934

1735 JSR NXITEM i NEX
1936 LI RO, 0O i CLE
PR ORI Ve R SRS SR A R B R R R R R R R TR R
19546 JHP SNXT

1997 $20: X RO, DFARG i SET
ivE8 i

ErO% i COPS CHANGES

196G

1961 JMP L +2

1962 $CONC:

1963 0 | RO. DFCON i SET
1964 JSR SCULVL i IGN
19865 JMP $+STORE i MA
19646 i

330 30 36 46 3F 38 35 25 3640 35 36 36 3 3 35 3 45 30 3 3030 3035 35 30 30 30 4 30 303 3 40 30 30 30 30 03 e S R
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3080 $LOOP: JSR GETNM1 i GET MACRO NAME

3001 JMP XERROR /; NO NAME, SYNTAX ERROR

a082

H0E3 COPS CHANGE

L5064

HOHS LD RO, XEQOO

308BS

087

1080 JSR MCSRCH ; SEARCH FOR DEFINED MACRO
30HD JMP $UND ; MACRO UNDEFIMNED

33 M3 A A I SR SE A 3 3 A0 3 3 S 340 3 3R 3E R e - H R SR e R

)09 ' ; BEEN DELETED SINCE LAST COMPR
3110 BOC ZRD, $RTS i NO

3111 i

a112 COPS CHANGES

113 3

4134 LD RO, MACPTR ;i SEE IF MACRO BEING EXPANDED
15 BOC NZR, $RTS ; IF 80, DON‘T COMPRESS NOU
116 LI RO, O i CLEAR COMPRESS FLAG

4517 ST RO, CMPFLG

4318 :

3119

120 LD R3, BASE " ; R3 POINTS AT NEXT MACRO DCF
3121 s2: SKNE R3, NXTMAC ; AT END OF STACK?

B R RS E R H AR EHEE AN H RN A E RN FHHE IR

HHB3E PRMSTK: . =. 4299 ;i PARAMETER STACK BUILDS UP
a689 CALSTK: . =. +1 ;i MACRO CALL STACK BUILDS DOWN
a&890

Q&1 COPS CHANGE

B692

(1673 PTRTAB: . =. +2300

1694 PTREND:

495 . END START

33 339 3 30 96 30 0 6 20 3 34 3 3 20 0 3 30 H B H I R H TR R 3
&, MANUFACTURING REPRODUCTION

LOAD DSKIT INTO THE PDS SYSTEM.

INSERT DISK TO BE INITIALIZED.

DSKIT WILL PROMPT FOR A COMMAND
ENTER THE FOLLOWING:

D> IN "PDS", "PDS MASTER DISK"

WHEN THE DISK IS INITIALIZED IT MAY

BE DUPLICATED ON A PACE MACHINE IN THE
NORMAL MANNER OR IT MAY BE DUPLICATED
ON PDS.

TO DUPLICATE ON PDS

-

ot seeriew oo | A | 440305 8314 | C
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LOAD FM
FM WILL FROMPT FOR A COMMAND
ENTER THE FDLLDNING:

F> DiJ CDS TO FDS
FOLLOW THE INSTRUCTIONS ON THE
CONSOLE.

7. LIST OF RELATED DOCUMENTS:

42020574647 -000  COFMON
4Z0E05748-000 EDIT
430205749-000 DSKIT
SOTOS770-000  FM
430205207 -000 ASM
20205771-000  LIST
430205772000 XREF
2O2TO5TIS-000  MASKTR
430E05TE7-000  MDIAG
4720305548-001 COF SYSTEM USERZ MANIAL
091205545-000 CUSTOMER SUFFORT FACKAGE

CHANGES:

CHANGES FROM REV "A" TO “"B"

MODIFIED COFMON, EDIT, FM, ASHM AND DSKIT.
ADDED LIST, XREF ,MASKTR AND MDIAG.

CHANGES FROM REV "B" TO "C"

- MODIFIED COFMON AND MASKTR

SEE APFROFRIATE 43020XXXX-000 FACKAGE FOR DETAILS.

National Semliconductor Corporation
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0

CONTENTS 0OF MASTER DISKETTE

COFMON 203205747

EDIT 40205748 REV.
DEKIT 4202057469 REV.
FM 430205770 REV.
ASM 4203205207 REV.
LIST 4203205771 - REV.
XREF 4u0_05772 REWV.
MASKTR 4Z020593 REV
MDIAG 43030“Qg7 REV.

LAEEL DISKETTE USING A ELANE INDEX

“PDE MASTER 440Z052324-200C"

NOTE:

UNIMNITIALIZED, SINGLE

REV.

THE 4402052324-200 1S CREATED
DENSITY DISKEETTE F/7N

TPHRIIDODDRO

LABEL MARKED WITH:

FROM A ELANK,
Z0S004514-001
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