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L. OVERVIEL:
THIS 15 A DETAILLED DESCRIPTICN OF FDS
SOFTWARE, INCLUDIMEC A DESCRIPTION OF THE
FUNCTION OF EACH PROGRAM.

SEE THE INDIVIDUAL 43030XXXX DOCUMENTATION
FOR FURTHER DETAILS OF THE PROGRAMS.
MAME DESCRIPTION ANMD ERRORS
M FILE MANAGER PROGRAM FOR LISTING DISK DIRECTORIES,

COPYING FILES, ETC. _
CRET TEXT EDITOR FOR EDITING TEXT FILES
AL COP CROSS ASSEMBLER
PoHRIT DISK‘INITIALIZATION AND TEST PROGRAM

CLMON - COP MONITOR PROGRAM FOR LOADING AND ALTERING SHARED

MEMORY. MAKING PROMS, SINGLE STEPPING, BREAKPOINTING.
AND TRACING COP CHIPS, ETC.

FIET LISTS FILES OM CONSOLE OR PRINTER

WREF GENERATES CROSS REFERENCE LISTING OF COP
LABELS FROM SOURCE FILE.

- MAGKTR  GENERATES A DISK FOR TRANSFER OF CUSTOMER DEVELOFED
PROGRAMS TO NSC FOR MASK GENERATION.

. MDIAG MEMORY DIAGNOSTIC FOR PDS SYSTEM. j .

THERE ARE SIX (6) INCLUDE FILES WHICH ARE
INCLUDED IN ALL PROGRAMS FOR THE PDS SYSTEM.
THEY ARE:

43 INCLD LBT

2) . INCLD MACLIB

3) . INCLD GENERAL

4) . INCLD SYSRAM

9) . INCLD HWADDR

&) . INCLD ENTRY

THE INCLUDES DEFIME ALL THE CGEMERALLY
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.

ALL PDS PROGRAMS ARE SET UP IN THE FORMAT

National Semiconductor Corporation
2900 Semiconductor Drive
Santa Clara, California 85051
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i (MNONE)

i DEFIME YOUR OWN CONGETANTS

SHOWN BELOW. THE MACROS DEFINED IN MACLIB AND ENTRY
USE INFORMATION FROM THE FORMAT TO ASSIGN THE PROPER
REYV 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
LOCATIONS.

- LEaT OFFFF
. INCLD LST
. INCLD MACLIDB
NAME NEWNAME, SOFT, POXXXX, ‘TODAYS DATE', A
EDIT LINE 4, AND DELETE THIS LINE

; DESCRIPTION OF PROGRAM:
i &DD YOUR OWN DESCRIPTION

. INCLD GENERAL
PAGE ‘ADDITIONAL CONSTANT DEFINITIONS'

. INCLD SYSRaAM
. INCLD HWADDR
. INCLD ENTRY

ENTRY POINTS TO UTILITY ROUTINES

START OF BASE PAGE

i HASE PAGE VARIABLES €0 HERE

-

END OF BASE PAGE
START OF PROGRAM
FIRST LINE OF PROGRAM, MUST BE ENTRY LINE. THE NAME IN LINME

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

-, e

-

END OF PROGRAM
CEND NEWNAME
; EDIT THE .END LINE, USE YOUR PROGRAM NAME

. CONVENTIONS AND STANDARDS:

423300007-001C
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THE FOLLOWING VARIABLES CONTROL

FILES. ETC.
. INCLUDES IN ALL PDS PROGRAMS. (.

MAGILIB = 001
GENCRAL = Q01 i
YaitaM o= 001 i
WHADDR = Q01 i
EMITRY = Q01 i
cOopcoMm = 001 H
PROM = 021 i
suycMD = 021 i
HMIEEP = 001 i
M = 001 H
XaTh = 021 H
FLEARTI = 021 H
AFPIN = 021 H
MORCOP = 021 i
UBMALM = 021 H
XLIGT = 001 H
JMBTAT -~ 0O H

" . 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

BREAKPOINT/TRACE LIST

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

UNASM LIST

OTHER LIST

NO MICRO EXPANSICN

‘ASSICGNMENT OF COMSTANTS
. INCLUDE FILE DEFINES MOST OF

THE GENERALLY USED EQUATES IN ALL PDS PROCGRAMS
THE FILE 15 INCLUBED 1IN ALL PDS PROGRAMS.

(. INCLD GENERAL)

EMNERAL REGISTERS

ACO = 0
Al = i
AGE = 2
ACH = 3
H{e! = ACO
1 = T ACH
H %4 = AC2
k3 = AC3

CONDITIONAL CODES FOR THE BOC INSTRUCTION

INT = 0 i
R0 = : i
e Rl = 2 i

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

National Semiconductor Corporaiion
' 2900 Semiconductor Drive
Santa Clara, California 85051
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HITO
BITIY
MZI
CPINT
SEEL.
INMEN
CRY
OVFL.
LE=Z
SERBIT
SELT

Ny

CUNT

INTEN

GEL

GTAT

CY
8LV
L.

AECT

Cit

LF
CMTLA
UHETO
MULL
ESCAPE
@URDUT
i

= 3 H
= 4 §
= S i
= & i
= 8 H
= 9 i
= 10 i
= 10 H
= 11 i
= 12 i
= 13 H
= i4 i
ROL. FLAGS
- 1 ’
e 2 i
US FLAGS
= X 2000 ;
= X 74000 H
= X’'8000 H

I CHARACTER DEFINITIONS

X’'D
XA
X*3
X*9F
X0
X’1B
X77F
X'20 i

e e e W

WowoEmownnnu

BIT O OF ACO IS ONE
BIT 1 OF ACO IS ONE
ACO MNGT EGQUAL TO ZER
CONTROL PAMEL INTERRUPT

- STACK FULL LINE EGUAL ONE

INTERRUPT ENABLE EQUAL ONE
CARRY EGUAL TO ONE
OVERFLOW EQUAL- TO ONE

ACO LESS OR EQUAL TO ZERO
CONSOLE INPUT FOR BAUDET
SEL FL&E 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 0OR SPACE
FOR SOURCE FILES)

PROMPT CHARACTERS USED BY EACH MAIN PROGRAM IN CDS

£AGM
2CUPMO
ZLGIIT
7eDIT
ZEM
ZPANTCH
7CDBAS
ZLENI
ZLIGT
ZPDTAG

IA:\?I
IC:,I
ID}I
IE}I
lF’}o‘
fH}I
II}I
IK}I
fL}I
RM}I

N

M

L L O T A

e Wi Wms We We Wa e Ser  fms e

ASHM

COPMON

DSKIT

=DLT

FM

PATCH

CDSASHM

LINK

LIST

MEMORY DIAGMOSTICS

National Semiconductor Corporation
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e

LPROMPT = i i PROMPT

LXREF = ‘R>7 ¥ KBEF

IMASKTR = o e i MASK TRANSFER
2EX=C = X> i EXEC

ALL DISK FILE OPERATIONS MAKE USE OF A ‘FILE STATUS

TABLE’ (FST) WHICH DEFINES THE VOLUME NAME., FILE NAME, FILE
MODIFIER, ETC. OF A FILE.  FOLLOWING IS A DEFINITION GF

THE CONTENTS OF THE FST: :

i VOLUME NAME, SUPPLIED BY
i ROUTINE ‘PGFR”

i FILE NAME, SUPSPLIED BY
;  ROUTINE ‘PGFR’

-5N -

BN

"GM

GM2

FILE MODIFIER, SUPPLIED BY
ROUTINE ‘PGFR’, DEFAULT
SUPPLIED BY USER BEFQRE
CALLING PGFR
INTERNAL TYPE (BITS 0-7)
SUPPLIED BY USER. IF = O,
ROUTINE ‘DISER‘ RETURNS
ACTUAL INTERMAL TYPE IF
FILE IS FOUND

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

CHANNEL TABLE ADDREGSS
SUPPLIED BY ‘OPEN’
ROUTINES

BUFFER ADDRESS, SUPPLIED
BY USER (256 WORDS)

DISK I/0 STATUS, RETURNED
WHEN ERROR OCCURS, SEE
DISKIO STATUS RETURN CCDES
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

=

N
|1 T [ O T TN IO | IO |
DONOORWOMN -0

- e e e

OIT

It
0

FEPL 10

FOEA

12

ESST =. 13

-
g
[
[y

L 1) - - -e - - me -y - - - - - - LT - -y - - - - - -y L - - .-l L) -y

FILE STATUS TABLE SIZE

National Semiconductor Corporation
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i WORDS/FILE STATUS TABLE

WHEN A FILE IS OPENED BY ANY OF THE ROUTINES ‘OPENR’,
‘UPENW’ OR ‘OPENM’, AN INTERNAL TABLE IS5 ASSIGMED TO THE
FST. THIS INTERNAL TABLE, CALLED A ‘CHANNEL TABLE’ (CT),
IG USED FOR ALL DISK READ AND WRITE OPERATIONS. A MAXIMUM
0 5 CHANNEL TABLES ARE ALLOWED AT ONE TIME. WHEN A& FILE
IS CLOSED BY THE ‘CLOSE‘ ROUTINE, 1TS CHANMNEL TABLE(S) 15
RELEASED, MAKING IT AVAILABLE FOR THE NEXT ‘OPEN’
(UPERATION. FOLLOWING ANY DISK READ OR WRITE CPERATION, THE
DISK I/0 STATUS IS INDICATED IN BOTH THE FST AND THE
CHANNEL TABLE. FOLLOWING IS A DEFINITION OF THE CONTENTS
OF THE CT: :

CICY = 0 i CHANNEL TABLE ADDRESS

CTvi = 1 3 VOLUME NAME

cCrve = 2

CTva = 3

CTV4 = 4

CTME = 5 i FILE NAME

CTNZ = &

CTNO = 7

CIN = -8

CTMI = " i FILE MODIFIER

Crni S 10

CIrE = 10 3 FLAGS (BITS ©0-7)., ‘GEE
;  CHANNEL TABLE FLAGS BELOW
i (INDICATE OPEN FOR READ,
i WRITE, OR MODIFY)

€186 = 11 i BEGINNING SECTOR

CTLSG = 12 i LAST SECTOR OPERATED OCN

Cyne = 13 i BUFFER POINTER

croe = i4 i DISK I/0 COMMAND

CTNG = 15 i NEXT SECTOR

CTHA = 16 i ‘BUFFER ADDRESS

CTSY = 17 i DISK I/0 STATUS

CY

=D
R
MD

CHANNEL TABLE SIZE

SYZE = i8 i WORDS/CHANNEL TABLE

CHANNEL TADLE FLAGS

1 i READ STATUS FLAG
2 i WRITE STATUS FLAG
4 i MODRIFY STATUS FLAG

MAXIMUM NUMBER OF CHAMMEL TABLES

National Semiconductor Corporstion
' 2900 Semiconductor Drive

440305334

Santa Clara, California 85051



MAXCHN = S

EACH DISKETTE HAS A TABLE, LOCATED IN SECTOR O, CALLED THE
‘NEXT SECTOR TABLE’, OR ‘NST‘. THE FIRST 154 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 IS THE SAME EXCEPT FOR THE LAST TWO BITS. THERE ARE
154 EXTENTS OM EACH DISKETTE. THESE EXTENTS ARE NOT USED IN
CONSECUTIVE ORDER, BUT RATHER ARE ASSIGNED TO INDIVIDUAL
FILES AS THEY ARE NEEDED. THE NST DEFINES THE ORDER THAT
EXTENTS 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
OF THESE TERMS:
MGTHF 154 155TH WORD OF NST 1S FIRST
DIRECTORY SECTGR NUMBER
START OF DISK VOLUME NAME
VOLUME NameE OFFSETS

H

MESTVOL
LTV L
METV2
STV3
MGTYA
NGTHDR

155
0
1
2
3
159 ' i START OF DISK HEADER STRING

e W WL W

T I I I |

BISK HEADER STRING LENGTH
40 i HEADER IS 40 CHARS MAXIMUM

JI
75 HDRLEN ;
NST SI1ZE 5
NSTSIZ = 179 i WORDS USED BY NST
EACH DISKETTE HAS A DIRECTORY CONTAINING INFORMATION ABOUT
HAD AND AVAILABLE SECTORS, AND FILE DATA FOR EACH FILE

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

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

vl
Bty
B3
DRV
HGF
H18
RGCNT
NAG
Las

AGCNT

FIRST BAD SECTOR

LAST BAD SECTOR

BAD SECTCR COUNT

NEXT AVAILARBLE SECTOR
LAST AVAILABLE GSECTOR
AVAILABLE SECTOR COUNT

MNP WM -

16

| O O

s e Tme e e e

ig

Netlonal Semiconductor Corporation
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. BRDE

Bt
LR
BRONT
bRFE

un

26
27
28
30

i DIRECTORY STARTING S=CTOR

i DIRECTORY ENDING SECTOR

i DIRECTORY SIZE (SECTORS)

i FIRST FILE ENTRY IN

i+ DIRECTORY STARTS AT THE

i 3157 WORD AND HAS A FORMAT
i AS SHOWN BELOUW.

cACH FILE HAS AN ENTRY IN THE DISKETTE DIRECTORY. THE
ENIRY. 18 CREATED WHEN THE FILE 15 ‘CLOSED” FOBR THE FIRST

TIME.

b g
DINS
DIRNG
HaMA
DM
Bitire?
PRRIT
BitRS

BRES

BiPL
DBRTS

8 i s

I

PRYN
T
o
»1
(

DYRECTORY ENTRY SIZE

NESLZ -

BEPRS

nu

GSUECIAL

INTERNAL TYPE CODES FOR FILES

FTUNIV
LTLM
M
FTOwv

wnn

SECTOR LIST,

4 0oo~NoCOUbLON-C

10
25

DISK FILE DEFINITIONS

X7 1C

0
1
2
3

THE FORMAT OF EACH ENTRY IS AS FOLLOWS:

i 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

W W we W fms  my e Seg

{iE END OF THE DIRECTORY IS INDICATED BY A VALUE FOR DRNI1
- X’/FFFF. THE NEXT SECTOR TABLE MARKS THE END OF THE BAD
THE END OF THE FREE SECTOR LIST, AND THE END
W EACH FILE WITH A SECTOR NUMBER OF X ‘FFFF.

i WORDS/DIRECTORY ENTRY
i DIRECTORY ENTRIES PER SECTCR

;i FILE SEPARATOR (EOF MARK)

UNIVERSAL
LOAD MODULE
MAIN PROGRAM
OVERLAY

P T

423300007-001C
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o T TS P W T LM TP T P T S SR T B

FTHL
ITGYM
YISYT
1T1DATA

= 4 i BLOCK

= v i SYMBOLIC
= b 3 SYSTEM

= Z i DATA

SLOPPY DISK SPECIFICATIONS

2 i+ OPCODE FOR DISK READ

MAXIMUM ALLOWED NUMBER OF BAD SECTORS WHEN INITIALIZING
A DISKETTE

BGMAX

DISK

DORDPN

= 150

INTERFACE STATUS SIGNAL DEFINITIONS

= X’'8

i DRIVE DOOR WAS CPENED

THACKS = e g i 77 TRACKS/DISKETTE"
SECTORS = 8 i 8 SECTORS/TRACK
EXTENT = 4 i 4 SECTORS/EXTENT
510182 = 254 ; 256 WORDS/SECTOR
SHIFT = - ; EXTENT = 2#%#SHIFT
SYNG = X ‘AAAA i DISK SYNC WORD
DGKADR = X *7D0& ; DISK HARDWARE ADDRESS
DREGET = X ‘7002 i ADDRESS FOR MASTER RESET
DEKSTAT = 0 ; STATUS OFFSET FROM DISK ADR
PSRDATA = =1 ; DATA OFFSET FROM DISK ADR
BISK I/0 PARAMETER LIST DEFINITIONS
 OPCODE = 0 ; READ/WRITE COMMAND (BELOW)
PSECT = 1 ; PHYSICAL SECTOR
HUFADR = 2 5 BUFFER ADDRESS
GTATUS = 3 ; DISK STATUS RETURN
DISK 1/0 PARAMETER LIST SIZE
PLGIZE = .4 ; WORDS/PARAMETER LIST
PISK 1/0 COMMANDS
WCODE = 1 ; OPCODE FOR DISK WRITE
RCODE =

Santa Clara, California 95051
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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:

UPFER-BYTE
LOWER BYTE

TOTAL MUMBER OF ERRORS ENCOUNTERED
DISKIO STATUS RETURN CODE

DISKIO STATUS RETURN CODE BIT DEFINITIONS:

MOERR = 1 i NO ERRORS

MDY = 2 i DRIVE NOT READY

ADDRER = 4 i ADDRESSING ERROR

MYGYniC = =] i MISSING SYNC/WRITE PROTECT
LIRERR = 16 i WRITE ERROR (NO CRC VERIFY)
HDERR = 32 i READ ERROR (NI CRC VERIFY)
CHMDER = &4 i ILLECGAL DISK COMMAND

T

e 8w

ool L T ol s B s B o By o i

F10SYS ERROR CODE DEFINITIONS

0l = %701 i WRONG DISKETTE VOLUME

o2 = X02 i DISK FULL, DIRECTORY FULL
103 = X’03 i UNABLE READ NST

04 = X’04 i UNABLE TO ACCESS DIRECTORY
-ROG = X’'05 i UNABLE TO WRITE DIRECTORY
OO = X'06 i DIR DOES NOT MATCH NGT

o7 = XQ7 s DRIVE NOT ACTIVE

-RO3 = X088 i ATTEMPT TO READ PAST THE

i END OF THE DIRECTORY

07 = X09 i INVALID CHANNEL TABLE

110 == X‘10 i FILE NOT OPEN FOR READ

HE D! = X711 i DISK READ ERROR ON FILE
RIS = Xri2 i ATTEMPT TO READ PASS EOF
R13 = X713 i FILE ALREADY OPEN

tiA = X’14 i FILE NOT FOUND

“it15 = X‘15 i NO CHANNEL TABLE AVAILABLE
RIS = X'1é6 i FILE NOT OPEN FOR HR1TE
17 = X17 i ATTEMPT TO READ/WRITE PAST

+ - THE END OF THE DIGK

R = X*18 i DISK WRITE ERROR ON FILE
17 = X119 i FILE NOT OPEN FOR MODIFY
20 = X720 ; NO PERMISSION 10 DEL: FiLE
ket = X221 # “NDO PERMISSION TO MOD FILE
e = X22 i UNABLE TO UPDATE NST

H e = X'23 i UNABLE TO FIND END OF DIR
R4 = X'24 i SYNTAX ERROR IN FILE NAME
R0 = X'25 i TOO MANY VOLUMES
RS = X'26 y- ILLEGAL DEVICE

National Semiconductor Corporation A
+ 2600 Semiconductor Drive
Santa Clara, California 85051
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MUMERRS = X26 i

NUMBER OF ERROR CODES

IFAULT PARAMETERS FOR COP DEVELOPMENT SYSTEM: ~-
DEFAULT TAB STOPS
Prabl = 9 '
prARR = 1 _
PYARS = 33 ; '
CARRIAGE WIDTHS
DHIDTH = 72 . i INITIAL WIDTH
MMVIDTH = 10 i MINIMUM WIDTH
MIUDTH = 80 i MAXIMUM WIDTH
SERIAL I/Z0 PARAMETER AND CONTROL WORDS
PMODE = OFA i 150/9400 PARITY MODE WORD
MNEPMUODE = QEE i 150/9600 NO PARITY MODE
PIMODE = OFE i 110 PARITY MODE VWORD
MFIMOD = OEE i 110 NO PARITY MODE WORD
UCMNDL = 037 i UART CMND WORD
nRa3e = RSEBAUD/ 32 i RS232 TYPE/32
TY3e = TYBAUD/32 i GUR LOOP TYPE/32
CRDL30 = 200 i 150/300 BAUD CR/LF DEFAULT
LIFNL30 = 40 i DELAYS IN MILLIZECONDS,
i START UP ONLY
INITIAL CONSOLE SET UP PARAMETERS
1BENBD = 2600 i BAUD RATE
DCNMTYR = RS32 i TYPE
DCNMMOD = NPMODE i MODE
INITIAL PRINTER SETUP PaARAMETERS
DIRRD = 1200 ;i BAUD
DERTYP = RS32 i TYPE
DI*RMOD = NPMODE i MODE
PERIPHERAL DEVICE MNENDNICS
MMEMPT = ‘PTY . i PAPER TAPE :
National Semiconductor Corporation L*.L}. O 3 O 5 8 3 ]+ C
« 2900 Semiconductor Drive :f
Santa Clara, California 95051 [SHEET 12. OF 36 |
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MNMEMCN
rINEMPR

Ly i CONSOLE
PR i PRINTER

| PERIPHERAL DEVICE CODES

PIDEY = X2 ; PAPER TAPE
CMDEY = X ‘4 ; CONSOLE
PRIDEY = X ‘8000 ; PRINTER

BEFAULT COP CHIP NUMBER

DCHIP = X420

INITIAL VALUES FOR TARGET CARD FLAGS

PYCTAL = o} s TOTAC
DOCNTR = 0 ; OCNTR
PHEFLE = 0 ; BPFLG
PDFLAGS = -2 ; FLAGS
DBPDEX = 0 ; BPDEX

MAXIMUM NUMBER OF BREAKPOINTS ALLOWED IN COPMON
MRRCON = 10
l THE FOLLOWING INCLUDE FILE CONTAINS MOST OF
1HE 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;i 8, #MNAME#
.MICRO PGMREY, 1,1, #MREV¥®
IS8T XLIST!OD
. TITLE MNAME, * PARTNUM~MREV MDATE’
PROGRAM NAPME: ' MNAME

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

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

e e e e e W s e

]

National Semi ' :
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MNAME IS A MWARE~WARE PROGRAM WHICH IS INTENDED FOR USE
W1TH THE NATIONAL SEMICONDUCTOR ‘COP DEVELOPMENT SYSTEM”
(CDS), WHICH CONTAINS AN IMP146C/200A MICROCOMPUTER BOARD.
FOR ADDITIONAL INFORMATICN ON THIS DEVELOPMENT SYSTEM. SEE
‘COP DEVELOPMENT SYSTEM USER’S MANUAL ‘.

REVISION LEVEL (A=nNO 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 REVISICN A:

i
¥
¥
i
3
i
i
i
i
i
i
i
H

. LIST XLIST
. ENDM

MACRDO FOR GENERATING PROGRAM PROMPT AND SIGNON LINE

. MACRO PRINT, STRING

 MSTAT 1
- CIFC ©  ‘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 42
_WORD  Z~"PEMNM®
ELSE
_ERROR  ‘PRINT’
. .ENDIF
_ENDIF
_MSTAT O
. ENDM
; MACRO FOR SETTING START OF BASE PAGE AND PROGRAM
_MACRO START, DUMMY, MBP
_MSTAT 1
LIST | XLISTION
CIFC ‘MBP’ EQ ‘DASE’
"PAGE  ‘BASE PAGE DEFINITIONS’
. ASECT
=010 ; BASE PAGE STARTS AT 010
ELEE
IFC 'MBP ¢ EQ ‘PROGRAM
I _PAGE  ‘START OF PROGRAM
i . LOCAL

National Semliconductor Corporation
' 2900 Semiconductor Drive
Santa Clara, California 95051
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. ABECT
.=0100 ; i PROGRAM STARTS AT 0100

TREMNMT
.ELSE
. ERROR - ‘START "
. ENDIF
. ENDIF
+LIST XLIST
.MSTAT O
. ENDM
i MACRO FOR SETTING END OF BASE PAGE AND PROGRAM
. MACRO END, DUMMY, MBP
« FFC ‘MBP* EQ ‘BASE’
EASECT=. i SAVE LOC CTR FOR USE BELOW
. ELSE ;
« IFC ‘MBP Y EG ‘PROGRAM’
.« BEECT i SET UP BASE PAGE LOC CTR
. =. +EASECT :
.MSTAT L
;ELSE
.ERROR ~ “END’
.ENMDIF
. ENDIF
. ENDM

-

MACRO FOR QUTPUT CHARACTER ROUTINE

-~ -

. MACRO OQUTPUT, STRING

. IFC ‘STRING’ EQ ‘NEW LINE’
JSR CRLF

. ELSE

. IFC ‘STRING’ EQ 2
LI ACO, &

JSR PUTH

.ELSE

. IFC ‘STRING’ EQ * ’
& ACO., 5

JSR PUTB

. ELSE

. IFC ‘STRING’ EQ ¢
LI ACO. 4

JSR PUTD

. ELSE

o i ‘STRING’ EQ “ ‘

L.I ACO: :3

JSR PUTB

. ELSE

Natl i C 5
oo oo coormion | & [ 440305 BE% [ €
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;. AFG

TETRING” EG V17
X ACO, 2
JSR PUTB
. ELSE
. IFC ‘STRING’ EQ ‘FORM FEED’
5o ACO, X’0C
JBR PUTC
- ELSE
LI ACO, ‘STRING /256
JER PUTC
. ENDIF
. ENDIF
. ENDIF
.ENDIF
. ENDIF
. ENDIF
. ENDIF
. ENDM
i MACRO FOR DOUTPUT MESSAGE ROUTINE
.MACRO MESSAGE., NEWLIN, STRING
. MLOC MESS, DUTPUT
JiMP OUTPUT
MGG
e MEWLIN > O i
. DO NEWLIN
. WORD oDOA
. ENDDO
. ENDIF
.ASCII 'STRING’
. WORD O
DUTPUT:
JSR MESG2
. WORD MESS
. EMDM

i MACRO FOR OUTPUT ERRCR MESSAGE

. MACRO ERROR.STRING

JSR CNSTUP ;
MESSAGE 1, ‘STRING’
JMP PROMPT
. ENDM
;  MACRO FOR FRONT PANEL MESSAGE ROUTINE
.MACRO PNLMSGE, STRING
_MLDC  MESS, OUTPUT
_MSTAT 1
_MICRO SHORT, 8, 1, *STRING*

CR-LF PRIOR TD MESSACE

SET UP FOR CONSOLE DUTPUT
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.MICRO LONG, 9,1, #5TRING*

< IFG tMSHORT" Y EQ .77
.ERROR ‘STRINMG TOO SHORT'
. ELSE
“IFC ‘HLONG" T NE ‘7
.ERROR ‘STRINMG TOO LOMNG’
. ELSE
JMP DUTPUT
MESS:
.ASCII ‘STRING”
ouTPyT:
JSR FROUT
. WORD MESS
. ENDIF
. ENGIF
. MDEL SHORT. LONG
.MSTAT O
. ENDM

i MACRO FOR FROMT PANEL MESSAGE WITH DECIMAL POINT
. MACRO COPPNL, PSTR
. MLOC ‘MESS, QUTPUT

JHP DUTPUT
MGG . PNLASC 'PSTR”
OUTPUT: JSR MSGOUT

. WORD MESS

. ENDM

i MACRO FOR ERROR MESSAGE TO COMSOLE AMD FRONT PANEL
. MACRO CPMSG, ST1,S8T2
. MLOCG MESS '
JER MSEOUT
. WORD MESS
ERROR ‘sST27
MESS: . PNLASC ’ST1°
. ENDM

i MACRO FOR DISK I/0

. MACRO  WAIT, STRING

. IFC ‘STRING’ EQ ‘UNTIL DATA IS READY’
BOC NRDY . 5

. ELSE

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

JMP =1
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. ELSE

.ERRDR ‘WAIT~
. ENDIF
. ENDIF
. ENDM
;i MACROS FOR THE REFERENCED FIOSYS UTILITY ROUTINES
. MACRO CLEAR
JER CLRHS CLEAR HARDWARE STACK
. ENDM
. MACRO RESET
WJER RESETD RESET DISK STATUS
. ENDM
.MACRO REPORT
LD AC2, =#4
JSR DERROR REPORT DISK ERRORS
. ENDM
. MACRO SEARCH
JSR DISER DIRECTORY FILE SEARCH
JMP ~ DSKERR (?? DISK ERRORS 77)
JMP DSKERR (FILE NOT FOUND)
. ENDM
. MACRO OPEN
B l.D ACZ, =#2
I « fFC ‘#4°' EQ ‘READ’
~ JSR OPENR OPEN FILE FOR READ
. ELSE : '
. IFC ‘44’ EQ ‘WRITE-’ : -
JBR OPENW OPEM FILE FOR WRITE
+ELSE
. IFC ‘#4‘ EQ ‘MODIFY’ ,
JER OPENM ;i DOPEN FILE FOR MODIFY
. ELLSE
' .ERROR ‘OPEN’
. ENDIF
.ENDIF
.EMDIF
JMP DSKERR DISK ERRORS
. ENDM
. MACRO CLOSE
LD AC2, =#2
JER CLOSE CLEBSE FILE
JMP DSKERR DISK ERRORS
. ENDM
. MACRO READ
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LD

. IFC
JER

- ELSE
. IFC
JSR
ELSE
. ERROR
. ENDIF
. ENDIF
JMP
FEFG

s EEE
AND

. EMDIF
. ENDIF
. ENDM

. MACRO
LD

. IFC .
JSR

- ELSE
. RPL
JSR
sELESE
. ERROR
. EMDIF
. ENDIF
JMP

. ENDM

. MACRO
LD

JER
JMP

. EMNDM

. MACRO
S IFC

. AP
JGR

L ELSE
G
JER
CELGE
. ERROR
. ENDIF
. ENDIF
+ELGE
 IrC
JER

AC2, =#4
‘%17 ERQ
RCSECT

‘#1° EG
RUWORD

‘READ ‘

DSKERR

‘1’ EQ
‘49’ EQ

ACO, =0FF

WRITE
AC2, =H#4
‘41° EQ
WCSECT

‘#1+ EQ
WHORD

LRTTE”

DSKERR

‘GECTUR '

"WORD Y

WORD Y
IBI

‘'SECTOR’

‘WORD “

DELETE, AFST

AC2, =%#2
DELF
DSKERR

DIRECTORY

S 'H#1 EQ

‘42 EQ
DIRF

‘42 EQ
DIRN

‘READ
FIRET Y

NEXT

‘DIRECTORY

‘#17 EG
DIRW

'WRITE

READ NEXT.SECTOR OF FILE

READ NEXT WORD FROM FILE

DISK ERRORS

LM WORDS ARE 8 BITS ONLY

WRITE NEXT SECTOR FILE

DISK ERRORS

BELETE FILE
DISK ERRORS

WRITE NEXT WORD TO FILE

READ FIRST DIRECTORY SECTOR

READ NEXT DIRECTORY SECTOR

WRITE DIRECTORY SECTOR

423330007-001C
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. ELSE

-ERROR -“DIRECTORY’

. ENDIF

. ENDIF

JSR DSKERR o i DISK ERRORS
. ENDM

MACRO FOR DOUBLE LOAD AND DOUBLE STORE INSTRUCTIONS

.MACRO DLD,REGISTER, DISPLACEMENT

L.D REGISTER, DISPLACEMENT

LD REGISTER+1, 1+DISPLACEMENT
. ENDM :

.MACRO DST,REGISTER, DISPLACEMENMT
ST REGISTER, DISPLACEMENT

ST REGISTER+1, 1+DISPLACEMENT
. ENDM

MACROS FOR LOAD AND STORE WITH AUTOINCREMENT ON INDEX
REGISTERS.

.MACRO LDAI, REGISTER, INBEX

LD . REGISTER, INDEX

INC - INDEX

. ENDM

.MACRO STAI, REGISTER, INDEX
ST REGISTER, INDEX

INC INDEX

. ENDM

. MACRO INC, INDEX

. IFC fINDEX’ EQ@ ‘{AC3)~’
AISZ AC3, L

FELSE

« FEC SINDEX’ EGQ@ (AC2)7
AISZ AC2, 1

+ ELBE

.ERROR “INDEXING’

. ENDIF

. ENDIF

. ENDM

MACROS FOR BYTE HANMDLING

. MACRO LLB,REGISTER, ADDRESS

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

. MACRQ LRB, RECISTER, ADDRESS

423300007-001C
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LD REGISTER, ADDRESS: LOAD RIGHT BYTE
AND REGISTER, =X 'Q0FF
. ENDM : _

MACRO FOR SKIP IF EQUAL INSTRUCTION

. MACRO SKE, REGISTER, DISPLACEMENT
SKNE REGISTER, DISPLACEMENT

JMP +E

. EMDM

MACRO FOR SKIP IF GREATER THAM OR EQUAL TO

.MACRO SKGE,REGISTER., DISPLACEMENT
SKG REGISTER, DISPLACEMENT

SKNE REGISTER, DISPLACEMENT

JMP .+

. EMDM

MACRO FOR COPYING THE TOP OF THE STACK CONTENT INTO
HREGISTER

s Mm%y

. MACRO CSR, REGISTER
PULL 'REGISTER
PUSH REGISTER
. ENDM :

i MACRO FOR DROPPING THRU TO NEXT ROUTINE

. MACRO DROP, ADDRESS
. MLOC ADDR

. SET ADDR, ADDRESS
A1F - - SODH = .

. ELSE

.ERROR  ‘ADDRESSING’
. ENDIF

. ENDM

i MACRO FOR PUTTING ASCII CHARACTERS ONE PER WORD

-

.MACRO . ABCI1, STRING

.MNSTAT 1

- SET POSITION, 1

. DO 100

.MICRO P1,POSITION, 1, #STRING#*
. IFC AR LeE e !

. WORD fUpPLY /256

+BET POSITION, POSITION+L
. ELSE

vERET

. ENDIF

. ENDDRO
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. ENDM

i

. MACRO
. MSTAT
. SET

. DO

. MICRO
L BEF

i f 2
EXIT
. ENDIF
A 4 2
. WORD
7 8ET
«BELGE
. WORD
. ENDIF
sBET
. ENDDD
. MSTAT
. ENDM

. MACRO
. MSTAT
. MICRO
. MICRO
. MICRO

. WORD
. WORD

. IFC

. WORD
. WORD

. ENDIF

. MSTAT
. EMDM
LLIST

.MSTAT O

. MICRO -

i MACRD FGOR PUTTING UNPACKED ASCII WITH DECIMAL POINT

. PNLASC, STRING

1

POSITION, 1

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

€2, PSNP1L, 1, #STRING*

ll‘lCllII E‘@ P

L] CE.“ L4 EG ’ z 4

‘*C1% /2564080
POSITION, POSITION+]
Mg B0
POSITION, POSITION+1

0

i MACRO FOR GENERATING COMMAMD TADBLE

COMMAND, COMMAND, STRING
i

CMND, 1, 2, #COMMAND#
CHMNDL, 1, 1, #COMMAND#
STRNG, 1, 2, #STRING#

4 IICNI\!DII I’
COMMAND

*"STRNG" * EQ
*MCMND1" ‘~B
COMMAND -

0

GENERAL

THE FOLLOWING MACRO DEFINES THE

W kD T

(. INCLD ENTRY)

ENTRY!OD

‘MOST USEDY

FIRMWARE PROGRAM
STARTING ADDRESSES AND THE ENTRY POINTS FOR THE ROUTINES
1M THOSE PROGRAMS.
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. PAGE ‘FIRMWARE ENTRY POINTS

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

W ey e W e

= i

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

e W ws W

LAF ROM
.ERROR ‘FIRMWARE IN ROM‘ ; WARNING
CONIO = 0EB00
FIOSYS = OEADO
PIGKIO = OF720
MEMDI = OF 500
EXEC = OFALO
TOMUSE = O3FFF i TOP OF USER RAM
4 . ELSE
CONIO = 02600
FINSYS = 02400
DIGKIO = 03730
MEMDI = 03900
FXEC = 03A60
TOPUSE = 027FF i TOP OF USER RAM
- . ENDIF
" CLIST  ENTRY ' :
; MACRO FOR ASSIGNING ENTRY POINMTS FOR FIRMWARE PROGRAMS
. MACRO ENTRY, DUM1, DUM2, PGMNAME
.MSTAT 1
. IFC ‘PGMNAME © NE ‘UTILITY’
.LIST  FRMEJ V
CPAGE  /"PGMMM" ENTRY JUMPS’
. ASECT
. NOBAS
. ="PGMNM"
.LIST  ENTRY
.ENDIF
.MACRO UTILITY, UTILMAME
. IFC ‘PEMNAME © EQ ‘UTILITY’
.LIST  FRMEP
.PAGE  ‘UTILMAME ENTRY POINTS’
.SET  ADDRESS, UTILNAME
. ELSE
IFC FMPEMNM" Y EQ ‘CONIOQ”
JSR SYSERR i SAFETY JUMPS IN CONIO
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JSR SYSERR
: TR SYSERR
. ENDIF
. EMDIF

LIST ENTRY
.MACRO ENTPT, ENTNAME
~IFC ‘PGMNAME © EQ ‘UTILITY”
SELST FRMEP
FNTMAME ADDRESS
s LSBT ENTRY
. SET ADDRESS, ADDRESS+2
+ELSE
- TEC FUPGMNM" Y EQ ‘UTILNAME'
SLIST FRMEJ
JHP @ +1
. WORD ETENTNAME
LLIST ENTRY
. ENDIF
. ENDIF
. ENDM.
. ENDM

UTILITY CONIO :
. BET ADDRESS, ADDRESS+3 : CONIO SAFETY JUMPS

ENTPT AUTOBD
ENTPT PRSTUP
ENTPT CNSTUP
ENTPT GETC
ENTPT GECO

AT 1B e al
cir [

ENTPT PUTZ2C
ENTPT OHEX4
ENTPT OHEX3
ENTPT OHEX2
ENTPT OHEX1L
ENTPT CRLF
ENTPT PUTE
ENTPT MESG
ENTPT MESG2
ENTPT CRESET
ENTPT INTEST
ENTPT ABSTTY
ENTPT FPOUT
ENTPT FP{4
ENTPT READKB
ENTPT READSW

AUTO BAUD DETECT
SET UP FOR PRINTER OUTPUT
SET UP FUOR CONSOLE 170
GET CHAR FROM CONSOLE
GET CHAR WITH ECHO
SEND CHAR TO CONSOLE
"SEND TWO CHARS TO CONSOLE
PRINT ACL A5 4 HEX CHARS
3
2
1
PRINT NEW LINE
PRIMNT BLANKS
MESSAGE TO CONSOLE
MESSAGE, NO NEW LINE
CONSOLE RESET
.CONSOLE INTERRUPT TEST
LOAD 16 BIT LM TAPE
SEMND MESSACE TO DISPLAY
MESSAGE TO HALF OF DISPLAY
READ FRONT PNL KYBD
READ FRONT PNL SWITCHES

s fmr s %es e fma S Gms  fes  Mee s  Mme s Sy Yer W W Wms e e W W

UTILITY F1OSYS

ENTPT CLRHS i CLEAR HARDWARE STACK
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ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTRPT |
ENTPT
ENTPT
ENTRT
EMTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT

RDLIN
GNCHAR
GNSP
GMVC
DECLPT
GCOMMA
GETHEX
GETDEC
GETYN
CETCMD
OUTNAM
REGETD
DERROR
PGFR
DISER
FILCOM
EXEC1
EXEC2
EXEC3
- OVERLAY
OPENR
OPENW
OPENM
CLOSE
RCSECT
WCSECT
RRSECT
WRSECT
RVORD
WWORD
REWIND
DELF
DIRF
DIRN
DIRW

e Mes we s e WH s e s Tes fes W W me M Seé e WA s My B e Wr Twp Yue e WE W N S e e W W W

UTILITY

ENTPT
EMNTPT

UTILITY

DIGKIO

DISK1
DISKZ2

EXEC

ENTRT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT
ENTPT

PWROM
EXECA
SYSERR
STKHOVR
BRKPT
MPASS
DPAGS

.MSTAT 0O

READ ONE INPUT LINE

GET NEXT CHAR

GET NON-SPACE CHAR

GET NEXT CHAR

DECREMENT LINE PTR

TEST FOR COMMA

GET HEX NUMBER

GET DECIMAL NUMBER

GET YES OR NO RESPONGE

GET COMMAND

PRINT FILE NAME

RESET DISK DRIVE PTRS
REPORT DISK ERRORS

PARSE FILE MNAME

DIRECTORY SEARCH

COMPARE FILE NAMES

GET AND EXECUTE DISK FILE
EXECUTE DISK FILE,AC3=INPTR
EXECUTE DIBK FILE, ACE=FS8I
PROGRAM OVERLAY

OPEN FILE FOR READ

GPEN -FILE FOR WRITE

OPEN FILE FGCGR MODIFY

CLOBE 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 1I/0,
DISK 1/0.

PLIST ADR AT CALL
PLIST ADR IN ACZ

POWER ON INIT

NORMAL., EXEC ENTRY

ERROR ENTRY POINT

STACK OVFL PROCESSING
BRKPT ENTRY

CHECK FOR MEMORY PASSWORD
CHECK FOR DISK PaSSWORD
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. ENDM
e E5T XLIST
. PAGE
3. OPERATING ENVIRONMENT:

STANDARD COPS PDS SYSTEM WHICH COMSISTS OF:

A) 1&K WORDS OF RaAM

B) &K WORDS OF ROM (440305549)

€C) SINGLE DRIVE FLOPPY DISK (PACE COMPATIBLE)
D) STANDARD RS5S-232 OR CURRENT LOOP TERMINAL
E) IMP-16/200 (9803047246-007)

F) RS-222 PRINTER (OPTIONAL)

G) LK BUFFER FOR ALL SYSTEM STORAGE

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

. PAGE ‘HARDWARE ADDREGGES’

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

'NL IO = X8380 i BASE ADDRESS OF PNL HW
= i
H
RDSEHL =" PNLIO + 010 i ADR OF FRONT PANEL SWITCHES
RPBTAL. = PNLIO =+ Q20 i ADR OF KYBD UART STATUS

OFFSETS FROM THE BASE ADDRESS FOR ALL PNL RELATED HARDWARE:

PHLOFF

= 0 i HARDWARE OFFSET
HEM S = PNLOFF + 000 i ADR FOR READING PROM
t.non = PNLOFF + 000 i LOAD DATA TO BE PROCRAMMED
T =. PNLOFF + 008 i LOAD ADR TO BE PRDGRAMMED
KYRID = PHLOFF + 008 i READ KEYBOARD
WG = PNLOFF + Q10 i READ FRONT PANEL SWITCHES
BHRTO = PNLOFF + 010 i WRT PULSE TO DIGIT O
DT 4 = PNLOFF + 014 i WRT PULSE TO DIGIT 4
PHRY7 = PNLOFF + 017 i WRT PULSE TO LEFT DGT (7}
DG = PNLOFF + 018 i READ MODE FOR PROMS
CHe = PNLOEF -+ 019 i PROM CHIP GELECT CONTROL
YES = PNLOFF + 014 i V88,VDD, VBB CONTROL
Y = PNLOFF + O1IB i EPROM PGM PULSE CONTROL
GRbC = PNLOFF + Q1C i GROUND CONTROL FOR PROMS
REPC = PNLOFF + 01D i BP PROM PROG DATA ENABLE
ByC = PNLOFF + Q1E ¢ BP PROG VOLTAGE CONTROL
LIRDM = PMLUFF <+ OI1F i WRT CONTROL FOR DSPLY MEM
RNSTA = PMLOFF + 020 i READ KYBD AND UART STATUS
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TYRAUD

= PNLOFF + 020
‘ST = PNLOFF + Q40
HeRAUD = PNLOFF + 040
UARTWD = PNLOFF + 078
UARTRD = PNLOFF + 078
UARTRC = PNLOFF + 079
UARTWC = PNLLOFF + 079
BAUDET = PNLOFF - 080
UREGET = PNLOFF - 080
TIYEN = PNLOFF - O7F
CRIEN = PNLOFF - O7VE
BRTTITY = PMLEDRE. = O7D
PRIZ32 = PNLOFF - Q7C
HKREM = PHLEOFFE — OFE
VBDGEN = PNLOFF - 0&0
PMERST = PNLOFF — 040
HLRLY = PNLOFF -~ 020
i HARDUWARE BASE ADDRESS FOR THE
TGTIO = ‘ X’'BOoO
7 OFFFSETS FROM THE BASE ADDRESS
i HARDVWARE.
TETOFF = 0
TCTAC = TGTOFF + 000
OCNIR = TGTOFF + 001
HeFLG = TEGTOFF + 002
FLAGS = TGTOFF + 003
RPDEY = TGTOFF + 004
i SHARED MEMORY DEFINITIONS
GHRMEM = X7A000

= - X1000

OGMBYZ

r

R . L T T T TR

e e fes  Mes s W fws fms  fme fms s s W w Wi wn o wg

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 RaATE GENERATOR
RESET ALL IFACE CONTROLS
READER RELAY CLOCK

TARGET CARD

FOR ALL TARGET CARD RELATED

fat e Wi we  we e

HARDWARE OFFSET
TRACE/TRACE AFTER COUNTER
OCCURENCE COUNTER

BRUPT FLAGS

CONTROL FLAGS

BRKPT DUMP EXIT

SHARED MEMORY BASE ADDRESS
SHARED MEMORY SIZE

THE FOLLOWING INCLUDE FILE DEFINES THE RESERVED

. PAGE *EYBTEM BUFFER

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

AND BASE PAGE DEFINITIONS'

THIS IS A COMPLETE DEFINITION OF RESERVED MEMORY
[.OCATIONS IN THE COP DEVELOPMENT SYSTEM. ‘SYSBUF
VARIABLES " ARE MEMORY LOCATIOMS IN THE SYSTEM BUFFER REGION
&7 ADDRESSES X’'DCCO TO X'DFFF,
BY FIRMWARE PROGRAMS.

WHICH ARE RESERVED FOR USE

‘BASE PAGE VARIABLES® ARE MEMORY

LLOCATIONS IN THE IMP BASE PAGE AT ADDRESSES X’'0 TO X‘F.
WIIICH ARE PERMANENTLY RESERVED FOR USE BY ONE OR MORE

423300007-001C
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PROCRAMS.

; BASE PAGE VARIABLES AT ADDRESSES O TGO X'F:
ZERJMP = o) i BYSTEM ERROR IF PC HERE:
; INDIRECT JUMP THROUGH X'‘2
FULBTK = 1 i STACK FULL INTERRUPT,
i INDIRECT JUMP THROUGH X’3

SYGER = 2 ; ADDRESS OF ROUTINE ‘SYSERR
GOV = 3 i ADDRESS OF ROUTINE ‘STAOVR'
CHIY PN = 4 i CHIP NUMBER FOR ‘COPMONS
TCrACE = S i TRACE CONTROL FOR ‘COPMON’
OCNTRB = & i DCCURENCE COUNT FOR ‘COPMON’
BRFLGE = 7S i BRWPT CONTROL FOR ‘COPMON’
FLAGSB = 8 i FLAG BUFFER FOR ‘COPMON'
REDEXD = ? i DUMP CONTROL FOR ‘COPMON'
GRCPTR = oA i USED BPY MEMORY DIAGNOSTICS
DSTRTR = 0B ; USED BY MEMORY DIAGNOSTICS
'Nhn[K = ocC i USED BY MEMORY DIAGNOSTICS
BAGEN = oD - NDT UGED
HJK“TR = OE : ADDRESS OF EXEC ‘BRKPT’
MﬂX{AH = OF i BASE PAGE PTR TO SYSBUF

- SEd OFFBET. X780 i SYSBUF OFFSET
; MACRDO FOR ASSIGNING SYSTEM BUFFER SPACE

. MACRO RESERVY, NAME, NUMWDS

. IFC TNUMWDS * NE

. BET OFFSET, OFFSET-NUMWDS+1

. ENDIF

wSET OFFSET, OFFSET-1
MNAME = OFFSET

. ENDM
i SYSBUF DEFINITIONS:
TOPR3YS = ODFFF ; TOP OF SYSBUF
G512 = 0400 P EYSBUF ‘Si1lE
OGYGRUF = TOPSYS-OFFSET+1 i SYSBUF ADR LOCATED AT MAXRAM

i SYSBUF VARIABLES:

RESERV TAR3
RESERV TABZ2
RESERV TAB1
RESERY TRKDIR
RESERY ERRCNT
RESERY VECTOR
RESERV  TRKCNT

; TAB COLUMN 3(FIOSYS, EDIT)
i TAB COLUMN 2(FIOSYS, EDIT)
i TAB COLUMN 1(FIOSYS,EDIT?
i TRACA DIRECTION (DISKIO)
;i ERROR COUNT(DISKIO)

i PARAM VECTOR ADR(DISKIO)
i TRKW CTR(DISKID)
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RESERV DSTAT
RESERV STACK, 16
RESERV FLGS
RESERY DR3
RESERV DR2
RESERV DRI
RESERV DRO
RESERV ET1
RESERV ET2
RESERY MEMRNG
RESERY BDATAZ
RESERV BLOC2
RESERV BDATAL
RESERY BLOC1
RESERY BRKNUM
RESERY CWRD
RESERY DATA
RESERY RNGE
RESERY MODE
RESERV ADDR
RESERV ACCESS
RESERV HIGH
RESERY LOW
RESERV ASHI
RESERV ASLO
RESERV TSHI
RESERV TSLO
RESERY PTRHI
RESERV PTRLO
RESERV BSHI
RESERYV BSLO
RESERV ENTPT
RESERV CHCNT
RESERV DIR
RESERV DIREND
RESERV DIRP
RESERV DIRI
RESERY DIR2
RESERV DIRS
RESERY DIRSECT
RESERV FREE1
RESERV FREE2
RESERV NSTICT
RESERV NST2CT
RESERV CURVOL
RESERY FSADR
RESERY CTADR
RESERY FR3
RESERY FR2
RESERV FR1
RESERV FRO
RESERY FTO

i DIGK STATUS ADR(DISKIO)

i STACK(EX, DISKIOY

i STATUS FLAGS(EX, DISKID)

s AC3(EX, DISKIO)

s AC2(EX, DISKIO)

i ACL(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 IHDEX(EX)

: MODE(EX)

i ADDR(EX)

i SBECURITY ACCESS CODEA(FIOSYS)
i TEMP RANGE FOR MP LOADING

i (FIOSYS)

i ABSOLUTE SECTOR RANGE OF

i MP’S VECTOR(FIOSYS)

s TOP SECT RNGE OF MP’S VECTOR

i (FIOSYS)

i PTR RNG OF MP’S VECTOR

i (FIOSYS)

i BASE SECT RNG OF MP’S VECTOR
i (FI0SYS)

s ENTPT OF MP’'S VECTOR(FIDSYS)

i ACTIVE CHANNEL COUNT(FIOSY3)

s DIRECTORY BUF PTR(FIDSYS)

1END OF DIRECTORY BUF (FIDSYS)

s TEMP PTR TO DIR(FIOSYS)

i DIR SECTOR FOR NST1(FIOSYS)

i DIR SECTOR FOR NST2(FIOSYS)

i DIRECTORY SECTOR(FIDSYS)

;s CURRENT DIR: SECTOR #(FIOSYES)

i FREE SPACE PTR, NSTIA(FIOSYS)

i FREE SPACE PTR, NST2(FI0OSYS)
CHNL. TBL CNT. MSTI1(FIOSYS)

; CHNL TBL CNT, NST2(FIGSYS)

: CURRENT VOL NST ADR(FIOSYS)

;s FST ADDRESS(FIOSYS)

i CHANNEL TBL ADR(FIOSYS)

i AC3(FIASYS)

i AC2(FIOSYS)

: AC1(FIOSYS)

i ACO(FIOSYS)

i TEMPORARY(FIOSYS)
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. ELSE

i TEMPORARY (FIOSYS)

RESERV FT1
RESERY FT2 . ; TEMPORARY(FIQSYS)
RESERV FT3 i TEMPORARY (FIOSYS)
RESERV FT4 i TEMPORARY(FIDSYS)
RESERY FT5 ; TEMPORARY (FIOSYS)
RESERYV FTé ; TEMPORARY (FIDSYS)
RESERV FT7 ; TEMPORARY (FIOSYS)
RESERV FT8 ; TEMPORARY(FIDSYS)
RESERV FT9 ; TEMPORARY(FIDSYS)
RESERY CNBAUD ; CON BAUD RATE(CONIO, FIOSYS)
RESERV PRBAUD ; PRTR BAUD RATE(CONIO, FIOSYS)
RESERV CNCRDL ; CON CR DELAY(CONID, FIOSYS)
RESERV PRCRDL ; PRTR CR DELAY(CONID, FIOEYS)
RESERV CNLFDL ; CON LF DELAY(CONIO, FIQEYS)
RESERY PRLFDL ; PRTR LF DELAY(COMIO, FIOSYS)
RESERY PRFFDL ;i PRTR FF DELAY(CONIO, FIDSYS)
RESERYV PRVTDL ; PRTR VT DEILAY(CONIO, FIOSYS?
RESERY CNMODE ; CONSOLE MODE(CONIQO)
RESERY PRMODE ; PRINTER MODE(CONIQ)
RESERV CNTYPE ; CONSOLE TYPE(CONIG)
RESERV PRTYPE ;i PRINTER TYPE(CONIO)
RESERY CONPRT ;i SERIALI/O SET UP O=CON/3=FRT
RESERV FST,FSSIZE ; FILE STATUS TBL(FIOSYS)
RESERV  ANY, 1& ;i TEMP FOR ANYBODY
RESERV ANYTMP ; TEMP FOR ANYBODY @MAXRAM
. IF OFFSET

AROVE VARIABLES USE UP ALL 128 TOPSYS +RELATIVE WORDS

. ELBE
.ERROR ‘SYSBUF’
.ENDIF
RESERV NU1, 34 ; UNUSED TOPSYS -RELATIVE WRDS
RESERV LINPTR ; INPUT LINE BUF PTR(FIOSYS)
RESERY CWIDTH i CARRIAGE WIDTHI{(FIOSYS)
RESERY PLIST,PLSIZE i DISKIO PARAM LIST(FIDSYS)
RESERV FIOSTK, 146 i STACK SAVE(FIOSYS)
RESERV TRPLST. 21 ; PLIST FOR-MEMDI
RESERV TRDLST. 4 ; DLIST FOR FPOUT4
RESERY DIRBUF, SECTSZ ; DIRECTORY BUF(F1IOSYS)
130 = MXWDTH+1
RESERV LINBUF, MWP1 i INPUT LINE BUF(FIOSYS)
CHNGIZ = CTSIZE#MAXCHN i CHANNEL TBL BUFFER STZE
RESERYV CHANNEL, CHNSIZ ; CHANNEL TABLES(FIDSYS)
RESERY NSTBF1,NSTSIZ i NST1(FIOSYS)
RESERV NSTBF2, NSTSIZ i NST2(FI0OSYS)
OFFSET+SSIZ-128 = Q

ABOVE VARIABLES USE UP ALL WORDS IN SYSBUF

.ERROR ‘SYSBUF'

National Semiconductor Corporation
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. ENDIF

!

’ g

A, DETAILED COMPONENT DESIGM:

NOT APPLICABLE
5. SYSTEM GENERATION ENVIRONMENT:
IMP MACRO ASSEMBLER RUNNING
ON 28K PACE. (MORIFIED PIMPAS)
B S T T T R R R LR R S

35 SI1ZE12 = 1-SIZES8

36 3

97 .3 COPS CHANGES

38

3% FIRE = 1

40 _ ‘ : .

PR TR LR ST g A QYRR A A SR TR A - T TR R R R S P Y R I e T e L

a3 . ENDIF

&4 .ENDIF

&H S EE IMP16&6

OHé .TITLE PIMPAS, ‘ PO5493A 0B/1&/78 CORSY

&7 .ENDIF :

HH . ELSE

R RO S R R T R S AT S E R R R e R
a 14022 LD RO, =$MBUF i TEMP BUFF POINTER

1400 ST RO, $MPNTR

1A04

IA0% - COPS CHANGE

14G6

1407 $1:

1308 i

1NG7 JSR NXCHAR i GET A CHARACTER

1410 _ SKNE RO, MMARK i CHECK FOR MICRO-MARK

30 o35 46 336 2 4 45 26 35 35 30 28 3 36 35 336 2 35 30 36 36 56 35 30 36 30 T 04 S S A0 S0 301 0 3 WA HE I

1425 SKNE RO, MMARK

14046 JMP +5 i PROCESS MICRO

YA

14928 COPS CHAMGE

Ao

1430 DSZ INPTR

1431 . %3: is5Z ITEMLN

1na:s LD RO, ITEMLN

1433 BQGC ZR0O, $1

1434 %4 DSZ INPTR

1435 AISZ RO, -1

ia3s JMP $4

1437 JMP $1i

National Semiconductor Corporation
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1438

14397

140 ,

a4l $3: % | RO, O i SEARCH FOR DEFINED MICRO
1aag JSR MCSRCH

Jand JMP $8 i NOT FOQUMD - ERROR

TR L AR R S ST O R R P R R e S L 2 R S T L

JL76 %3 JSR NXCHAR i PROCESS STRING

1077 SKNE RO, $DELLIM

1973

L97% COPS CHANGE

JL80G _ ;

1951 JMP $& i TERMINATING DELIMITER
1uE2 - :

15083 LD RO, CHARTP i TEST FOR EOL

L84 SKNE RQ, =NCEOL

PO ORI TG Vv g O g v A A SRR B RTEE R R R R R S R AT

17483 LI RO, DFPRHM i PARAMETER FLAG

J7A48 WJMP b4

1/7AaG

1796 - COPS CHANGES

1747 i

17488 $L0OC: :

1745 JSR $CKLVL i IGNORE LOCAL IF MACRO NEST
17250 JHMP $5TORE i LEVEL 1S5 NOT 1

b S L R

12522 SFL.G CRYFLG i ADJUST LOCAL MUMBER TO 3:#MUM
1793 SUBRD RO, ¢PLIM

R VR R RV R SRRV IR S P R R R S E R R A L

1794 %L0OCS: L=+l i LIMIT OF LOCAL SYMBOL STACK
1797  SPLIM; L=, +1 i LIMIT DOF PARAPMETER STACK
) AT I

1799 <. : COPS CHANGES

1800 -

1801 $CKLVL:

1802 - PUSH RO

18003 ~ LD RO, $MCNT

1304 SKNE RO, =1

1105 JMP sLEVI

1804 PULL RO

10307 RTS

18308 $SLEVL:

18079 PULL RO

14410 RTS i

131 ;

1612 . POOL 16

FELE

18414 ; CHECK FDOR MACRO DIRECTIVE

1819

[OR RO ORI IRVR VR g S YRR R YT R AR R R 2 S R R R R R R ) :
JRERRE; LD R3: *DTAB i R3 POINTS AT MACRO DIRECTIVE TAE
10319 JER TBSRCH i SEARCH TABLE

National Semiconductor Corporation
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1320

i

a2y i COPS CHANGE

182 ; :
1823 $32: JMP $STORE ; NOT FOUND, SIMPLY PUT IN DEFINIE
1aaa o SKNE R3, =&MLOC i . MLOC DIRECTIVE :
18325 JMP +5

1026 SKNE R3, =4ENDM ;i . ENDM DIRECTIVE

1827 JMP &7 .

16206 SKNE R3, =$MACRO i . MACRO DIRECITVE

1929 WMP %7

18330 SKNE R3, =$END ; .END DIRECTIVE

183 JMP $32

FEA32

£33

166034 HAILLT i SYSTEM ERROR

P P30 3R 2 36 36 30 36 3 26 36 46 28 3555 3 45 30 38 3 35 45 35 3 3035 30 36 45 36 36 46 30 30 3 3036 3 3636 38 46 30 9 55 330 30 3 IR0 338

a4 ;. MLOC PROCESSING

1845 ,
10a6
1u4a7 COPS CHANGES ]
48 - i
1847 45 :

1850 WJBR $CKLVL i IGNORE MLOC IF MACRO NEST

JRENY] JMP $STORE i LEVEL IS NOT 1

1852 :
1057 JSR SCHKY ; CHECK WHETHER TO RECOGMIZE DIRER
IR ST B8 § RO, DFSKIP i PUT SKIP FLAG IN DEF SO THIS LIE
33 R A0 463 B 26 46 24 3 36 B 0 I6 H 45 33 30 4F H 6330 H 6 0 3 3 SIS W I F N ;
Jaeh JMP $STORE ; NO SPECIAL SIGNIFICANCE IMN ITEM
1927 ; SIMPLY SAVE IN DEFINITION :
e _

IR0 COPS CHANGES

193G 3

1231 $PREF:

1932 JSR $CHKLLVL i IGNDRE PARAM DEF IF MACRO

1903 JMP $STORE i NEST LEVEL IS NOT 1

1934

1535 JSR NXITEM 3 NEXT ITEM A CONSTANT?

1936 LI RO, O i CLEAR BACKUP FLAGS oD BACK

T B SR 0 AE 6 630 M T G0 H I T35 2 2 0 00 B 3 30 S 4 3B B R A R

1904 JHP SNXT

1957 $20: i1 RO, DFARG i SET ARGUMENT REFERENCE FLAG
igang

1959 i COPS CHANGES

1260

1961 JMP . +2

1962  $CONC:

1963 LI RO, DFCON i SET CONCATENATION FLAG.

197264 JSR HSCHLVL i IGNORE COMCATENATION IF

1965 JMP $+STORE i MACRO NEST LEVEL IS NOT |

19686

330 30 36 M6 3F 38 3 25 3640 35 36 36 3 35 35 3 5 30 3 30 3 3035 36 35 20 36 40 30 040 30 4E 3 40 30 35 303 30 3 4 30 3 e S SRR

Santa Clara, California 95051
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2080 $L0OOP: JSR GETNM1 i GET MACRO NAME

3001 JMP XERROR ‘5 NO NAME, SYNTAX ERRQOR

a082

30E3 COPS CHANGE

5064

30H5 LD RO, XEOOO

308

2087

3080 JSR MCSRCH ; SEARCH FOR DEFINED MACRO

3087 JMP SUND i MACRO UNDEFINED

EVE R AL - F. X E- L= X-2- L. 2 - F- B -8 F- - F- R - E-X B2 - R b k- B D b Lo b ol h - T - - - R - - ] &
4109 ‘ ; BEEN DELETED SINCE LAST COMPE
31450 BOC ZRO, $RTS i NO ]
311 i

atiz2; i COPS CHANGES

13

a134 LD RO, MACPTR i SEE IF MACRO BEING EXPANDED
515 BOC NZR, $RTS i IF 80, DON‘T COMPRESS NOU

g 1 BN LI RO, O i CLEAR COMPRESS FLAG

3317 ST RO, CMPFLG

43118 ;

9119 ; ; :

2120 LD R3, BASE " i R3 POINTS AT MEXT MACRD DLCF
3101 $2: SKNE R3, NXTMAC i AT END OF STACK?

AR R SRR AR RIS A RSB H SR F A AR E A E S H NS

0533 PRMSTK: . =. +299 ; PARAMETER STACK BUILDS UP

a689 CALSTK: . =. +1 ;i MACRO CALL STACK BUILDS DOWN
Q690

8821 COPS CHANGE

Bu72

0693 PTRTAB: . =.+2300

83694 PTREND:

495 . END START :

L L X R e S L R e S

b, 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", "PD5 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

Mational Semiconductor Corporation
' 2800 Semiconductor Drive :
Santa Clara, California 85051
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LOAD FM
FM WILL FROMPT FOR A COMMAND
ENTER THE FDLLDNING:

F> DU CDS "TO PDS

FOLLOW THE INSTRUCTIONS ON THE

CONSOLE.

7. LIST OF RELATED DOCUMENTS:

43OROS7L7-000 COFMON
40057 LS-000 EDIT
4205057469000 DSKIT
430305770000 FM
420305507 -000 ASM
SOZ05771-000  LIST
43030577 %-000 XREF

BOZOSSIS-000  MASKTR
A4R0ETOSTRT-00C MOIAD
470205545-001  COF SYSTEM USERS MANUAL

0%1205545-000 CUSTOMER SUFFORT FACKAGE

Z. CHANGES:
CHANGES FROM REV "A" TO "B

MOOIFIED COFMON, EDIT, FM, ASM AND DSKIT.

CHAM.--:—C' F-:-..-.M ooy @R TO e
HiNS T D Ll ey g 1 L3

- MODIFIED COFMON AND MASKTR

ADDED LIST., XREF , MASKTR AND MDIAG.

SEE AFFROFRIATE 4Z0Z0XXXX-000 FACKAGE FOR DETAILS.
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CONTENTS OF MASTER DISKETTE

COFMON 420205747 REV.

B
EDIT 4ZQOZOBTAS REV. B
DEKIT 4302057469 REV. B
FM 420205770 REV. B
ASM 4zZ0Z05207 REV. E
LIST 420205771 "REV. A
XREF LACTICTRIS WA b REV. A
MASKTR 0305922 REV. B
MDIAG 4202059327 REV. A

LAEEL DISKETTE USING A BLANE INDEX LAEBEL MARKED WITH:

"PDS MASTER 440205224-2000C"

NOTE: THE 4403205324-200 1S CREATED FROM A ELANK,
UNINITIALIZED, SINGLE DENSITY DISKETTE P/N Z0OS004514-001

L TR DT R,
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