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L (lVERVIE~': 

THIS IS A DETMLED DESCRIPTION OF PDS 
SOFTWARE. INCLUDING A DESCRIPTION OF THE 
FUNCTION OF EACH PROGRAM. 

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

NAME DESCRIPTION AND ERRORS 

I:N FILE ~1ANAGER PROGRAM FOR LISTING DISK DIRECTORIES. 
COPYING FILES. E1C. 

I·))")" TEXT EDITOR FOR EDITI~IG TEXT FILES 

NiH COP CROSS f\SSalDlER 

j)~-iI\lT DISK INITIALI ZATION AND TEST PROGRAM 

(:ur>~iON COP MON I TOR PROGRAM FOR LOAD I NG AND ALTER I NG SI·IARED 
MEMORY. MAKING PROMS. SINGLE STEPPING. BREAKPOINTI NG. 
AND TRACING COP CHIPS. ETC . 

1.18·f LISTS FILES Oi\j CONSOLE OR PRINTER 

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

~il\~';lnR GENERATES A DISK FOR TRANSFER OF CUST0i'1ER DEVELOF ED 
PROGRAMS TO NSC FOR MASK GENERATION. 

MEMORY DIAGNOSTIC FOR PDS SYSTEM. 

THERE ARE SIX (6~ INCLUDE FILES WHICH ARE 
iNCLUDED IN ALL PROGRN1S FOR THE PDS SYSTEM. 
THf:.Y ARE : 

1) . INCLD LST 
2) . mCLD ~IACLI 9 
3) . INCLD GENERAL 
4) . INCLD SYSRAM 
5) . INCLD H~JI\DDR 

6) . INCLD ENTRY 

THE INCLUDES DEFINE ALL THE GENER{\ll.Y 
USED DEFINITIONS. All THE LIST DIRECTIVES. TilE 
HARDWARE ADDRESSES. THE ENTRY POINTS OF ALL 
UTILITY PROGRAMS. THE RESERVED ~1EMORY LOCATIONS 
AND THE GENERALLY USED MACROS. 

ALL PDS PROGRAMS ARE SET UP IN THE FORMAT 

I ~ NatIonal Somlconductor Corpon,t1on 

Q900 Semiconductor Drive 
Santa Clara. California 95051 
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SHOWN IlELOW. THE ~lACROS DEFINED IN l'1ACLIIl AND ENTRY 
USE INFORM,\TION FRml THE FOR~lAT TO ASSIGN THE PROPER 
REV LEVEL. PROGRAM NAME. DESCRIPTION. CHANNGES SINCE 
LAST REVISION. AND ENTRY POINTS TO THE PROCRNIS. 

OTHER MACROS ASSIGN BASE PAGE VARIABLES 
START OF BASE PAGE. END OF BASE PAGE. BEGINNING 
OF PROGRA~l. END OF PROGRAM. ASSIGNMENT OF SYSRI'.M 
LOCATIONS. 

; (NONE) 

· LIST 
· INCLD 
· INCLD 
.NMIE 

OFFFF 
LST 
MACLIll 
NEWNAME. SOFT. POXXXX. 'TODAYS DATE'. A 

; EDIT LINE 4. AND DELETE THIS LINE 

; DESCRIPTION OF PROCRr\r1: 
; nUD YOUR OWN DESCRIPTION 

· INClD GENERAL 
. PAGE 'ADDITIONAL CONSTANT DEFINITIONS' 

; IlEFINE YOUR OWN CONSTI~NTS 

· INCLD 
· INCLD 
· INCLD 

S,(SRMI 
H.JADDR 
ENTRY 

ENTRY POINTS TO UTILITY ROUTINES 

START OF BASE PAGE 

; HASE PAGE VARIAIlLES GO HERE 

END OF BASE PAGE 

START OF PROGRAM 

; FJRST LINE OF PROGRAM. MUST BE ENTRY LINE. THE NAME IN LINE 
; ~ IS AUTOMATICALLY MADE A LABEL HERE. LOCATION 100 

C2U00001·001C 

; TIlE REST OF YOUR PROGRAM GOES HERE 

END OF PROGRA~l 

. END NEWNA~lE 

; EDIT THE . END LINE. USE YOUR PROGRAM NAME 

~. CONVENTIONS AND STANDARDS: 

National Semiconductor Corporation 

• 2900 Semiconducto'i Drive 

Santa Clara. California 95051 
I 
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TIlE FOLLOWING VARIABLES CONTROL THE LISTING OF INCLUDE 
FILES, ETC. THESE LIST PARMIETERS ARE USED AS 

':-...- . INCLUDES IN ALL rDS PROGRN1S. <. INCLD LST) 

• 

NI'ICLIll = 001 MACLID LIST 
<.'ENERAL = 001 i GENERAL LIST 
cWSflMl 
II~Ji\lJDll 

I~Nn(Y 

(:(1PCOM 
1'!HI~1 

l'UTCi'1D 
:·:tf'If.:P 
:· rml ' J 
x:nn 
I:LI'.I'TI 
XFPJN 
~;(J[)(;OP 

UNI\~;M 

XLIST 

= 001 i SYSRA~l LIST 
= 001 i HWADDR LIST 
= 001 i ENTRY LIST 
= 001 i COPCO~l LIST 
= 021 i PROM LIST 
= 021 i PUTCMD LIST 
= 001 i FIRMWARE ENTRY POINT 
= 001 i FIRM~JARE ENTRY JUMP 
= 021 iBREAKPOINT/TRACE LIST 
= 021 i ELAPSED T HIE LIST 
= 021 i COP~ION FP, I/O LIST 
= 021 i MODIFY LIST 
= 021 i UNAS~I LIST 
= 001 i OTHER LIST 

. MSTAT 0 i NO MICRO EXPANSION 

. PAGE 'ASS I GNi'1ENT OF CONSTANTS' 
THE FOLLOWING . INCLUDE FILE DEFINES MOST OF 
THE GENERALLY USED EQUATES IN ALL PDS PROGRAMS 
THE FILE IS INCLUDED IN ALL PDS PROGRAMS. 
<. INCLD GENERAL) 

LIST 
LIST 

(~E.NERAL REGISTERS 

(\CO = 0 
(\C 1 = 1 
tiC 2- = 2 
/\ca = 3 

I~O = A{:O 
Hl = ACl 
H~ = AC2 
H~] = (\C3 

CONDITIONAL CODES FOR THE DOC INSTRUCTION 

IN''
~:10 
P(l~? 

= 
= 
= 

o 
1 
2 

i INTERRUPT LINE EGLJI-\L TO ONE 
i ACO EQUAL TO ZErW 
i ACO IS POSITIVE OR ZERO 

National Semiconductor Corporation 

, 2900 Semiconductor Drive A '+4-0305 93 Y. C. 
Santa Clara. California 95051 SCALE JSHEET If OF 36 

• 

• 

_._. _. -- --- -_. --,,-- ----_. __ .. _--------- -



I 

)lITO = 3 ; BIT 0 OF ACO IS ONE 
flIT 1 = 4 I BIT 1 OF ACO IS ONE" 

'-- NZfHl = S ; ACO NOT EGUAL TO ZEHO 
CPINT = 6 ; CONTROL PANEL INTERRUPT 

r---- ~n i-( ~ = a I STACK FULL LINE EGUAL ONE 
lNEN = 9 ; INTERRUPT ENAOLE EGUAL ONE 
CHY = 10 ; CARRY EQUAL TO ONE 
O'IFL = 10 ; OVERFLOW EGUAL TO ONE 
LEZ = 11 ; ACO LESS OR EGUAL TO ZERO 
r\1:"r<n I T = 12 ; CONSOLE INPUT FOR O(~UDET 

~'EL·r = 13 ; SEL FLAG SET 
NI([)Y = 14 ; DISK DATA NOT READY 

CUNTROL FLAGS 

) NlTeN = 1 ; INTERRUPT ENABLE 
!3E.L = 2 ; SELECT FLAG FOR SHIFTS 

; 

~n(\TUS FLAGS 

CY = X '2000 ; CARRY BIT 
(IV = X '4000 ; OVERFLOW OIT 
L = x'aooo ; LINK BIT FOR SHIFTS 

• p.SCIl CHARACTER DEF I N IT IONS -
~ Crt = X'D ; CARRIAGE RETURN 

LF = X'A i LINE FEED 
(: /'ITt 1'1 = X'l ; CONTROL/A 
!'i~IFTO = X'SF ; SHIFT/O (BACK ARROW ON TTY) 
NULL = X'O 
E:SC(\PE = X'1B 
HUnnUT = X'7F 
n = X'20 ; BLANK OR SPACE 

i FOR SOURCE FILES) 

l'IWi'lPT CHARACTERS USED BY EACH MAIN PROGRAM IN CDS 

I. 1\~;r· 1 = '~-:> I ; A81'1 
ZCUi'MON = ' C)- I ; COPMON 
I.DSIUT = I D:> I ; DSKIT 
lalIT = 'E> ' ; EDIT 
I.HI = 'F> ' ; FH 
,PATCH = 'H> I ; PATCH 
lCIJSAS~1 = ' I> ' ; CDS,\SM 
7LINI~ = 'K> ' ; LINK 
i'L IflT = 'L> ' ; LIST 
HIHJAG = 'M> ' i MEMORY DIAG~IOSTICS 

~ ----------------------------------------------------,-~--------------------------------~~ National Semiconductor Corporation A lL II 0 3 0 5 0 3 J.l C . 
'2900 Semiconductor Drive T T 0 I 
Santa Clara. California 95051 SCALE (SHEET 5 OF 36 
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I.Pf(OMPT = 
lXrH:'F = 
ZM"~;KTR = 
ZEXEC = 

'P> ' 
'R:> I 

'T':> 
'X> ' 

I PROMPT 
; XREF 
; MASK TRANSFER 
; EXEC 

ALL DISK FILE OPERATIONS MAKE USE OF A 'FILE STATUS 
T/\BLE' (FST) WHICH DEFINES THE VOLUME NAME, FILE NAi'IE, FILE 
MODIFIER, ETC . OF A FILE. FOLLOWING IS A DEFINITION OF 
THE CONTENTS OF THE FST: 

FT,Vl 
FSV2 
FSV3 
FfN4 
r'SNl 
r~~£lN2 

r'SN8 
FGNl!. 
:- ' S~11 
I~ ~:;M2 

FSPL 

r'SCT 

FSVN 

= 
= 
= 
= 
= 
= 
= 
= 
= 
= 

= 

= 

= 

= 

= 

o 
1 
2 
3 
4 
5 
6 
7 
8 
9 

9 

10 

11 

12 

13 

14 

FJLE STATUS TABLE SIZE 

; VOLUME NAMS, SUPPLIED BY 
; ROUTINE 'PGFR' 

; FILE NAME, SUP?LIED BY 
; 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 INTERNAL TYPE IF 
; FILE I S FOU~ID 
; 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 lID STATUS, RE1'URNED 
i WHEN ERROR OCCURS, SEE 
; DISKIO STATUS RETURN CODES 
; BELOW FOR DETAILS ON LEFT 
; BYTE. SEE FIOSYS ERROR 
; CODES BELOW FOR DETAILS 
i ON RIGHT BYTE. 
; FILE VERSION NUMBER, 
i SUPPLIED BY 'DISER', 
I INCREMENTED BY 'OPENW' OR 
; 'OPENM' 

National SemIconductor Corporatlon A 4-4-0305 S3Y- C 
4ZlJClOOO7 OOtC 

• 2900 Semiconductor Drive 
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FSS1ZE ::: 15 I WORDS/FILE STATUS TABLE 

WHEN A FILE IS OPENED BY ANY OF THE ROUTINES 'OPENR', 
~ 'UPENW' OR 'OPENM' , AN INTERNAL TABLE IS ASSIGNED TO THE 

FST . THIS INTERNAL TADLE, CALLED A 'CHANNEL TABLE' (CT), 
IS USED FOR ALL DISK READ AND WRITE OPERATIONS. A MAXIMUM 
OF 5 CHANNEL TABLES ARE ALLOWED AT ONE TIME. WHEN A FILE 
IS CLOSED BY THE 'CLOSE' ROUTINE, ITS CHANNEL TABLE(S) IS 
RELEASED, ~lAKING IT AVAILABLE FOR THE NEXT ' OPEN' 
(WERATION. FOLLOWING ANY DISK READ OR WRITE OPERATION. THE 
DISK I/O STATUS IS INDICATED IN BOTH THE FST AND THE 
C:~ANNEL TABLE. FOLLmJING IS A DEFINITION OF THE CONTENTS 
OF THE CT : 

(;TeT 
CTVl 
C1V2 
C1113 
(;TV4 
ClNl 
CTN2 
CTN3 
<:1"N'l 
GHll 
(;TN2 
CTFG 

cum 
CTLf; 
(;TBP 
CHIP 
cnls 
CTB,\ 
(;1ST 

= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 

= 
= 
= 
= 
= 
= 
= 

CHANNEL 

(;TSTZE = 

CIlI\NNEL 

HII = 
HH = 
~j[) = 

TABLE 

Tp,DLE 

o 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
10 

11 
12 
13 
14 
15 
16 
17 

SIZE 

18 

FL/\GS 

1 
2 
4 

; CHANNEL TABLE I~DDRESS 

; VOLUME NAME 

I FILE NAME' 

I FILE ~lODIFIER 

I FLAGS (BITS 0-7), SEE 
; CHANNEL TABLE FLAGS BELOW 
; (INDICATE OPEN FOR READ, 
I WRITE, OR MODIFY) 
I BEGINNING SECTOR 
I LAST SECTOR OPERATED ON 
; BUFFER POINTER 
; DISK I/O COMMAND 
; NEXT SECTOR 
I ·BUFFER ADDRESS 
I DISK I/O STATUS 

I WORDS/CHANNEL TABLE 

I READ STATUS FLAG 
I WRITE STATUS FLAG 
; MODIFY STATUS FLAG 

~1/\XIMUM NU~1DER OF CHANNEL TABLES 

National Semiconductor Corporation 
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N(\XCHN = 5 

'----' E,\CH D!SKETTE HAS A TAIlLE. LOCATED IN SECTOR 0, CALLED THE 
'NEXT SECTOR TABLE'. OR 'NST' . THE FIRST 154 WORDS OF THIS 
TABLE ARE LINKS TO THE NEXT LOGICI"L EXTENT OF THE D:SKETTE. 
I\N EXTENT IS A GROUP OF 4 CONSECUTIVE SECTORS WHOSE SECTOR 
AUDRESS IS THE SAME EXCEPT FOR THE LAST TWO IlITS. THERE ARE 
1~4 EXTENTS ON EACH DISKETTE. THESE EXTENTS ARE NOT USED IN 
CONSECUTIVE ORDER. IlUT RATHER ARE ASSIGNED TO INDIVIDUAL 
FILES AS THEY ARE NEEDED . THE NST DEFINES THE ORDER THAT 
FXTENTS ARE TO IlE ACCESSED IN WHEN ACCESSING A FILE. 

I 

--....... 

TIE NST ALSO CONTAINS THE DIRECTORY ADDRESS AND DISKETTE 
VULUME NAME AND HEADER STRING. FOLLOWING ARE DEFINITIONS 
OF THESE TERMS: 

NSTDF '" 154 i 155TH WORD OF NST IS FIRST 
i DIRECTORY SECTOR NU~IIlER 

N~HVOL = 155 i START OF DISK VOLUME NMIE 
N~;TIJ 1 '" 0 i VOLUME NAMe: OFFSETS 
N~nV2 = 1 
NSTV3 = 2 
N~nVIJ = 3 
N!.il: lOR '" 159 i START OF DISK HEADER STRING 

niSK HEADER STRING LENGTH 

:nmLEN = 40 i HEADER IS 40 CHARS MAXIMUM 

NST SIZE 

NSTSIZ = 179 i WORDS USED BY NST 

EACH DISKETTE HAS A DIRECTORY CONTAINING INFORMATION ABOUT 
1l(\D AND AVAILABLE SECTORS. AND FILE DATA FOR EI\CH FILE 
ON THE DISKETTE. FOLLOWING IS A DESCRIPTION OF THE 
DIRECTORY FORMAT: 

n:N1 
IH~V2 

WN3 
DRV'} 
H!',F 
nSL 
l!~;CNT 

L1\S 
I\~;CNT 

= 
= 
= 
= 
= 
= 
'" 
= 
= 
"" 

1 ; 

2 ; 

3 
4 
6 ; 

7 ; 

8 ; 

16 i 

17 ; 

18 i 

2ND WORD OF DIRECTORY 
START OF DISK VOLUME 

FIRST BAD SECTOR 
LAST BAD SECTOR 
BAD SECTOR COUNT 
NEXT AVAILABLE SECTOR 
LAST AVAILAIlLE SECTOR 
AVAILABLE SECTOR COUNT 

IS 
NAME 

r~ 
Netlonal Semiconductor Corporation 

I 2900 Semiconductor Drive 
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DHF = 26 ; DIRECTORY STARTING SECTOR 
DRL = 27 ; DIRECTORY ENDING SECTOR 
DHCNT = 28 ; DIRECTORY SIZE (SECTORS) 
l>HFE = 30 ; FIRST FILE ENTRY IN 

; DIRECTORY STARTS AT THE 
. ; 31ST WORD AND HAS A FORMAT 
; AS SHOWN BELmJ. 

E(\CH FILE HAS AN ENTRY IN THE DISKETTE DIRECTORY. THE 
ENTRY IS CREATED WHEN THE FILE IS 'CLOSED' FOR THE FIRST 
TIME. THE FORMAT OF EACH ENTRY IS AS FOLLOWS: 

)j:<NJ = 0 
P:(N2 = 1 
P[(N:] , 2 
lH<Nll = 3 
llHl'l1 = 4 
J)f~N2 = 5 
)):<11' = 5 
DI(HS = 6 
n!~ Ef; = 7 
))ftJ.)F = 8 
»HfJL = 8 
D:I TS = 8 

1):,VN = 9 

T:IE END OF THE DIRECTORY IS 
Dr· x 'FFFF. THE NEXT 
~; t: CTOR LIST, THE END 
(IF Ef\CH FILE WITH A 

I)JRECTORY ENTRY SIZE 

= 
= 

10 
25 

SECTOR 
OF THE 

SECTOR 

; FILE NAME 

; FILE MODIFIER 

; INTERNAL TYPE (BITS 0-7) 
; STARTING SECTOR NU~1I3E.R 

; ENDING SECTOR NUI'1BEH 
; DELETE FLAG CODE (BIT 15 ) 
; PROTECT LEVEL (BITS 11-14) 
; TOTAL 1* SECTORS USED (BITS 
; 0-9) 
; FILE VERSION NUMBER 

INDICATED BY A VALUE FOR DRNl 
TABLE MARKS THE END OF THE BAD 

FREE SECTOR LIST, AND THE END 
NUMBER OF X 'FFFF. 

; WORDS/DIRECTORY ENTRY 
; DIRECTORY ENTRIES PER SECTOR 

SI' ECIAL DISK FILE DEFINITIONS 

= X'lC ; FILE SEPARATOR (EOF MARK) 

INTERNAL TYPE CODES FOR FILES 

nUNIV = 0 ; UNIVERSAL 
nU·1 = 1 ; LOAD ~IODULE 

lUt:' = 2 ; MAIN PROGRAM 
JTClV = 3 ; OVERLAY 

National Semiconductor Corporation A 4-4-0305 B3't C • 2900 Semiconductor Drive 
Santa Clara. California 95051 
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JTHL = 
IUWM = 
ITSYT = 
I1DATA = 

4 
5 
6 
7 

rLOPPY DISK SPECIFICATIONS 

THI\CKS = 
~3 [·-Cl'ORS = 
f: XTENT = 
!.3ECl SZ = 

~ ;Hlf'T = 

~3YN(; = 
))r-;f(,,\DR = 
))!< FSET = 

});;;K~iT A T = 
)l~.;(~))A T A = 

77 
8 
4 
256 

2 

X'AAAA 

X'7D06 
X'7D02 

o 
-1 

BLOCK 
SY~lBOLIC 

SYSTEM 
DATA 

77 TRACKSIDISKETTE 
8 SECTORS/TRIKK 
4 SECTORSIEXTENT 
256 WORDSISECTOR 

EXTENT = 2**SHIFT 

DISK SYNC WORD 

DISK HARDWARE ADDRESS 
ADDRESS FOR MASTER RESET 

STATUS OFFSET FROM DISK ADR 
DATA OFFSET FROM DISK ADR 

IJISK 1/0 PARAMETER LIST DEFINITIONS 

(IPCODE = 
fJS~CT = 
ltUFI".DR .
UTA-rus = 

o 
1 
2 
3 

DISK 1/0 PARAMETER LIST SIZE 

PLSIZE = 4 

DISK 1/0 COMMANDS 

~l\.OIlE 

[<COllE 
= 
= 

1 
2 

I READIWRITE COMMAND (BELOW) 
; PHYSICAL SECTOR 
I BUFFER ADDRESS 
I DISK STATUS RETURN 

; WORDS/PARA~lETER LIST 

; OPCODE FOR DISK WRITE 
; OPCODE FOR DISK READ 

N/\XHlUM ALLOWED NUMBER OF BAD SECTORS WHEN INITIALIZING 
tI DISKETTE 

!lfj~lt\X = 150 

DISK INTERFACE STATUS SIGNAL DEFINITIONS 

llUfWPN = X'8 i DRIVE DOOR WAS OPENED 

r~ 
National Semiconductor Corporation 
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HOUTINES 'DISK1' AND 'DI5K2' IN DISKIO :~ETURN A STATUS CODE 
W(IRD IN THE PARAMETER LIST ('STATUS'), WHICH DESCRIBES THE 
n~SULTS OF THE DISK 110 OPERATION. THIS STATUS WORD HAS THE 
FOLLOWING FORMAT: 

UPPER BYTE = TOTAL NUi'1BER OF ERRORS ENCOUNTERED 
LOWER BYTE = DISKIO STATUS RETURN CODE 

I11SKIO STATUS RETURN CODE BIT DEFINITIONS: 

NIlErm = 1 ; NO ERRORS 
»)~I:!lIY = 2 ; DRIVE NOT READY 
l'.IlWIER = 4 ; ADDRESSING ERnOR 
NISYNC = 8 ; MISSING SYNC/I,.;RITE PROTECT 
!·If!FRR = 16 ; WRITE ERROR (NO CRC VERIFY) 
lH>f: f(R = 32 ; READ ERROR (NO CRC VERIFY) 
(;~IDER = 64 ; ILLEGAL DISK COMMAND 

F10SYS ERROR CODE DEFINITIONS 

FT<Ol = X'01 ; WRONG DISKETTE VOLUME 
:'I<O;~~ = X'02 ; DISK FULL. DIRECTORY FULL 
r:rt03 = X'03 ; UNABLE READ NST 
:'-:<0'1· = X'04 ; UNABLE TO ACCESS DIRECTORY 
t:H05 = X'05 ; UNABLE TO WRITE DIRECTORY 
t·r~06 = X'06 I DIR DOES NOT MATCH NST 
[:1~O7 = X'D? ; DRIVE NOT ACTIVE 
GUC)[4 = X'08 ; ATTEi'IPT TO READ PAST THE 

; END OF THE DIRECTORY 
Ef<orl = X'09 ; INVALID CHANNEL TABLE 
E" f< 1 () = X'10 ; FILE NOT OPEN FOR REf\D 
r:H 11 = X ' 11 ; DISK READ ERROR ON FILE 
.'J< 1. ~~ = X'12 ; ATTErlPT TO READ PASS EOF 
Filla = X'13 ; FILE ALREADY OPEN 
Ft(J.'l- = X'14 ; FILE NOT FOUND 
FU15 = X'1S ; NO CHp.NNEL TABLE AVAILABLE 
t:n J ~) = X'16 ; FILE NOT OPEN FOR ~IR 1 TE 
!·n1~' = X'17 ; ATTEMPT TO READIWR ITE PAST 

; THE END OF THE DISK 
t·t( J 0 = X'18 ; DISK WRITE ERROR ON FILE 
~~n 1? = X'19 ; FILE NOT OPEN FOR MODIFY 
[=:1 <?O = X'20 ; NO PERMISSION TO DEL FILE 
[. ~{~~ 1 = X'21 ; NO PERMISSION TO ~1OD FILE 
f: !<~;! = X'22 ; UNABLE TO UPDATE NST 
[~ r<~~3 = X'23 ; UNABLE TO FIND END OF DIR 
E:<~!'t = X'24 ; SYNTAX ERROR IN FILE NM1E 
FH;!~) = X'25 ; TOO ~1ANY VOLU~1ES 

EU;;_~6 = X'26 ; ILLEGAL DEIIICE 

National SemIconductor Corporation A 4-4-030593Lt C· • 2900 Semiconductor Drive 
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N\JMfcRRS = X'26 ; NUMBER OF ERROR CODES 

l.'t·.FA'JL T PARAi'lETERS FOR COP DEVELOP~lENT SYSTE~l: 

DEFAULT TAB STOPS 

))TI'.)) 1 
rnMI2 
IJ'JAB3 

= 
= 
= 

9 
17 
33 

(;NlRIAGE WIDTHS 

m·IlDTH = 
~iN~JlHH = 
W::'II>TH = 

72 
10 
80 

I INITIAL WIDTH 
; MINIMUM WIDTH 
; MAXHIUM WIDTH 

SER IAL I/O PARAI'IETER AND CONTROL WORDS 

1'~IOllE = OFA ; 150/9600 PARITY MODE WORD 
NPNUDE = OEE ; 150/9600 NO PARITY ~1DDE 
1"1 ~1[lDE = OFE ; 110 PAR ITY ~IODE ~IORD 
1'11'"1 ~IOD = OEE I 110 NO PAR ITY ~10DE \OIORD 
\JCNND1 = 037 ; UART CMND WORD 
t~~i~J~~ = RSBAUD/32 ; RS232 TYPE/32 
1 '1:1~) = TYBAUD/32 ; CUR LOOP TYPE/32 
C:IWL30 = 200 ; 150/300 BAUD CR/LF DEF!',UL T 
LFIlL30 = 40 ; DELAYS IN MILLISECONDS, 

; START UP ONLY 

INITIAL CONSOLE SET UP PI'.RAMETERS 

1l(!NllD = 9600 ; BAUD RATE 
})(;N1YP = RS32 ; TYPE 
llC:N~IOD = NPI"IODE ; MODE 

) NITIAL PRINTER SETUP Pf\RN'IETERS 

111'HIlD = 1200 ; BAUD 
l)P:·~·l yp = RS32 ; TYPE 
1lI'f"<NOD = NP~IODE ; MODE 

. 

1'1' R IPHERAL DEVICE MNEMONICS 

~INHIPT = 'PT' ; PAPER TAPE 

[~, National Semiconductor Corporation 
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NNFl-leN = 
i'INUIPR = 

'CN' 
'PR' 

; CONSOLE 
; PRINTER 

PERIPHERAL DEVICE CODES 

PTDEV = 
CNI):'V = 
1'1l111EV = 

X'2 
X'4 
X'SOOO 

; PAPER TAPE 
; CONSOLE 
; PRINTER 

DEFAULT COP CHIP NUNDER 

11CHl P = X'420 

42:SlOOOO1·001C 

INITIAL VALUES FOR TARGET CARD FLAGS 

InnAC = 0 ; TCTAC 
I1f1CNTR = 0 ; OCNTR 
))}'PFLG = 0 ; BPFLG 
Jkl f\GS = 2 ; FLAGS 
lllWDEX = 0 ; BPDEX 

MI\XH1UM NUMDER OF BREAKPOINTS ALLOWED IN COPMON 

NBHGON = 10 

THE FOLLOWING INCLUDE FILE CONTAINS MOST OF 
'II IE MACROS USED BY THE PDS PROGRf\MS. <. INCLD MACL 13) 

· PAGE 'MACRO DEFINITIONS' 

; MACRO FOR GENERATING COMMENTS AND ASSIGNING PROGRAM NAME 

· MACRO . NAME, MNf'.ME, M~JARE, PARTNUM, MDATE, MREV 
.MICRO PGMNM,1.8.*MNAME* 
· MICRO PG~1REIJ. 1. 1. *MREV~' 
· LIST XLIST! OD 

· TITLE MNAME,' PARTNUM"MREV MDATE' 

; Pt{OGRAM Nl~,i"IE: MNAME 

; SOURCE LANGUAGE OF THIS PROGRf\M: IMP MACRO-CROSS-ASSEMBLER 
; RUNNING ON PACE. 

; ffilJECT LANGUAGE OF THIS PROGRAM: IMP16C/200A MACHINE CODE 

National Semiconductor Corporation 
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; 

; 

; 

; 

; 

; 

; 

; 

; 

; 

; 

; 

; 

• 

MNAME IS A MWAREAWARE PROGRAM WHICH IS INTENDED FOR USE 
~11TH THE NATIONAL SEMICONDUCTOR 'COP DEVELOPMENT SYSTEM' 
(CDS), WHICH CONTAINS AN IMP16C/200A MICROCOMPUTER BOARD. 
F-(lR ADDITIONAL INFORMATION ON THIS DEVELOPMENT SYSTal. SEE 
'COP DEVELOPMENT SYSTEM USER'S MANUAL'. 

IIEVISION LEVEL (A=NO REVISIONS, B=FIRST REVISION. ETC . ): MREV 

nATE OF THIS REVISION: MDATE 

FOLLOWING IS A SUMMARY OF THE REVISIONS MADE IN EACH 
flEVISION LEVEL OF THIS PROGRf\M FOLLOWING REVISION A: 

· LIST XLIST 
· END~1 

; ~IACRO FOR GENERATING PROGRAM PROMPT AND SIGNON LINE 

· MACRO 
· MS7AT 
.IFC 
MESSAGE 
OUTPUT 
· ELSE 
.IFC 
OUTPUT 
.JSR 
LD 
.JSR 
.J~IP 

· WORD 
· ELSE 
· ERROR 
. ·ENDIF 
· ENDIF 
· ~ISTp.T 
· END~1 

PRINT. STRING 
1 
'STRING' EO 'SIGNON' 
1. "'PG~INM". REV: "PGMREV", "PGMDAT'" 
'NEW LINE' 

'STRING' EO 'PROMPT' 
'NEW LI~IE' 

CNSTUP 
ACO •. +3 
PUT2C 
. +2 
Z A" P G~IN~I" 

'PRINT' 

o 

; ~11\CRO FOR SETTING START OF BASE PAGE AND PROGRAM 

· MACRO 
· ~ISTAT 
· LIST 
· IFC 
· PAGE 
· ASECT 

START. DU~IMY. MJ3P 
1 
XLIST !OD 
'MEP' EO 'BASE' 
'BASE PAGE DEFINITIONS' 

.=010 I BASE PAGE STARTS AT 010 
· ELSE 
. IFC 'MDP' EO 'PROGRAM' 
. PAGE 'START OF PROGRAM' 
· LOCAL 

-

'r--- --------------------------~--_r----------------~--~ National Semiconductor Corporation 4-4-0305 93 't C 
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· ASECT 

· =0100 , PROGRAM STARTS AT 0100 

n 1'(~NNi"I" : 
· ELSE 
· ERROR 'START' 
· EN1HF 
· ENDIF 
· LIS1 XLIS1 
· MSTAT 0 
· END~I 

i NI\CRO FOR SETTING END OF BASE PAGE AND PROGRAM 

· MACRO END, DUI-IHY. MJ3P 
· IFC 'MOP' EG 'I3ASE' 
EASECT: . ,SAVE LOC CTR FOR USE BELOW 
· ELSE 
. IFC ' MOP' EG 'PROGRAM' 
. BSECT , SET UP BASE PAGE LOC CTR 
· =. +EASECT 
· ~lSTAT 1 
· ELSE 
· ERHOR 'END' 
.ENDlF 
· ENDlF 
· ENDN 

i NACRO FOR OUTPUT CHARACTER ROUTINE 

.MACRO OUTPUT,STRING 

.IFC 'STRING' EG 'NEW LINE' 
JSR CRLF 
· ELSE 

.IFC 'S1RING' EG 
, 

LI ACQ,{;' 
JSR PUTB 
· ELSE 
. IFC 'S1RING' EG , 
LI ACQ,5 
JSR PUTI3 
· ELSE 
· IFC 'STR lNG' EG 

, , 

LI ACQ,4 
JSR PUTI3 
· ELSE 
.IFC 'STRING' EG 

, , 

LI ,\CQ, 3 
JSR PUTO 
· ELSE 
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· IFC 
LI 
JSR 
· ELSE 

'STRING' EO ' 
ACO.2 
PUTB 

, 

.IFC 'STRING' EO 'FORM FEED' 
LI ACO. X 'OC 
JSR PUTC 
· ELSE 
LI ACO. 'STfUNG' 1256 
JSR PUTC 
· ENDIF 
· ENDIF 
· ENDIF 
· ENOIF 
· ENDIF 
· ENDIF 
· ENOIF 
· ENDN 

; i'l1\CRO FOR OUTPUT MESS,\GE ROUTINE 

(IoiESG : 

· MACRO 
· MLOC 
JI'IP 

MESSAGE. NEWLIN. STRING 
MESS. OUTPUT 
OUTPUT 

· IF NE~JLIN > 0 ; CR-LF PRIOR TO MESSACE 

· DO NEWLIN 
· WORD OOOA 
· ENDDO 
· HIDIF 
· ASC I I 'STRING' 
· WORD 0 

OUTPUT: 
JSR MESG2 
· WORD MESS 
· END~1 

; ~II\CRO FOR OUTPUT ERROR MESSAGE 

. MACRO ERROR. STRING 
JSR CNSTUP ; SET UP FOR CONSOLE OUTPUT 
MESSAGE 1. 'STRING' 
JMP PROMPT 
· ENDM 

; NACRO FOR FRONT PANEL MESS,\GE ROUTINE 

· MACRO 
· MLOC 
· ~ISTAT 

PNLMSG.STRING 
~lESS. OUTPUT 
1 

· MICRO SHORT. 8. 1, *STRING~ 
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· MICRO LONG. 9. 1.*STRING* . 
· . IFC ' uSHORTIl I EO • • 

· ERROR 'STRING TOO SHORT' 
· ELSE 
.IFC '''LONG'' , NE ' , 
· ERROR 'STR ING TOO LONG' 
· ELSE 
JMP OUTPUT 

~iE5S : 

· ASCI I 'STRING' 
[lllTf' liT: 

JSR FPOUT .. 
· WORD MESS 
· ENDIF 
· ENDIF 
· MDEL SHORT. LONG 
· ~lSTAT 0 
· ENml 

; ~l f\CRO FOR FRONT PANEL ~lESSAGE WITH DECIMAL POINT 

· ~lACRO 
· ~lLOC 
Ji'IP 
· PNLASC 
JSR 
· WORD 
· ENDN 

COPPNL. PSTR 
~lESS. OUTPUT 
OUTPUT 
'PSTR' 
~lSGOUT 

~IESS 

; ~l/\CRO FOR ERROR ~lESSAGE TO CONSOLE AND FRONT PANEL 

· MACRO CP~lSG. ST 1. ST2 
· MLOC ~lE5S 

JSR MSGOUT 
· WORD ~lESS -
ERROR 'ST2 ' 

f'iESS : · PNLASC .' 5T 1 ' 
· END~l 

; 

; t'It\CRO FOR DISI~ I/O 
; 

~-OO1C 

· MACRO WAIT. STRI~IG 
· IFC 'STRI~IG' EQ 'UNTIL DATA IS 

DOC NRDY • . -
· ELSE 
. IFC 'STRING' EQ 'UNTIL DATA HAS 

DOC NRDY • . +2 
JMP . -1 
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· ELSE 
· ERROR 'WAIT' 
· ENDIF 
· ENDIF 

I'- . ENml 
i 

i ~lf\CROS FOR THE REFERENCED FIOSYS UTILITY ROUTINES 
i 

· ~lACRO CLEAR 
JSR CLRHS ; CLEAR HARDWARE STACK 
· ENDM 

i 

· MACRO RESET 
JSil RESETD ; RESET DISK STATUS 
· ENDN 

i 

· r-l(~CRO REPORT 
LD AC2,=#4 
JSR DERROR ; REPORT DISK ERRORS 
· ENml 

; 

· MACHO SEARCH 
JSR DISER ; DIRECTORY FILE SE(\RCH 
JMP DSKERR ; (?? DISK ERRORS ??) 
J~lP DSKERR ; (FILE NOT FOUND) 
· ENDM 

; . · MACRO OPEN /-

r LD AC2,=#2 
· IFC '#4 ' EQ 'READ' 
JSR OPENR ; OPEN FILE FOR READ 
· ELSE 
· IFC '#4 ' EQ '~JR I TE ' 
JSR OPENW ; OPEN FILE FOR WRITE 
· ELSE 
.IFC '#4 ' EQ 'MODIFY' 
JSR OPENM ; OPEN FILE FOR ~IODIFY 

· ELSE 
· ERROR 'OPEN I 

· ENDIF 
· ENDIF 
· ENDIF 
JMP DSKERR ; DISI" ERRORS 
· ENml 

; 

· MACRO Cl.OSE 
LD f\C2. =#2 
JSR CLOSE ; CLOSE FILE 
JMP DSKERR ; DISK ERRORS 
· END~l 

; 

· ~lACRO READ 

-
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LD AC2,=~4 
.IFC '#1' EQ 'SECTOR' 
JSR RCSECT ; READ NEXT SECTOR OF FILE 
· ELSE 
.IFC '.1' EO 'WORD' 
JSR R~JORD ; READ NEXT WORD FROM FILE 
.IOLSE 
· ERROR 'I1EAD' 
· ENDIF 
· ENDIF 
JMP DSKERR ; DISK ERRORS 
.IFC '#1' EO 'WORD' 
. IFC '#5' EO'S' 
AND ACO, ""OFF ; LM WORDS ARE S D ITS ONLY 
· ENIHF 
· ENDIF 
· ENDM 

WRITE 
AC2,=#4 
'#1' EO 'SECTOI(' 

· MACRO 
LD 
.IFC 
JSR WCSECT ; WRITE NEXT SECTOR FILE 
· ELSE 

'#1' EO 'WORD' · IFC 
JSR WWORD ; WRITE NEXT WORD TO FILE 
· ELSE 
.ERnOR 'WRITE' 
· ENDIF 
· ENDIF 
JMP DSI-<'ERR 
· ENDM 

· MACRO 
LD 
JSR 
JNP 
· END~l 

· MACRO 
.IFC 

DELETE,AFST 
AC2,=#2 
DELF 
DSKERR 

DIRECTORY 
. '#1' EG 'RE~\D' 

'#2' EG 'FIRST' 

; DISK ERRORS 

; DELETE FILE 
; DISK ERRORS 

· IFC 
JSR DIRF ; READ FIRST DIRECTORY SECTOR 
· ELSE 
.IFC 
JSR 
· ELSE 

'#2' EG 'NEXT' 
DIRN ; READ NEXT DIRECTORY SECTOR 

. ERROR 'DIRECTORY' 
· ENDIF ' 
· ENDIF 
· ELSE 
.IFC '.l'EG'WRITE' 
JSR DIRW ; WRITE DIRECTORY SECTOR 
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· ELSE 
. ERROR 'DIR~CTORY' 

· ENDIF 
· ENDIF 
JSR DSKERR l DISK ERRORS 
· END~1 

l --l ~!ACRO FOR DOUDLE LOAD AND DOUDLE STORE INSTRUCTIONS 

· MACRO 
LD 
LD 
· END'! 

· MACRO 
ST 
ST 
· ENm! 

DLD, REGISTER, DISPLACE~IENT 
REGISTER, DISPLACEMENT 
REGISTER+!, 1+DISPLACEMENT 

DST.REGISTER.DISPLACEMENT 
REGISTER. DISPLACEMENT 
REGISTER+1. 1+DISPLACEMENT 

l '~CROS FOR LOAD AND STORE WITH AUTOINCREMENT ON INDEX 
l IlEG J STERS. 

C2»CIOOO1· 001e 

· MACRO 
LD 
INC 
· ENDM 

· MACRO 
ST 
INC 
· ENml 

LDAI.REGISTER. INDEX 
REGISTER, INDEX 
INDEX 

STAI.REGISTER. INDEX 
REGISTER, INDEX 
INDEX 

.MACRO INC, INDEX 

.IFC 'INDEX' EG '(AC3)' 
AISZ AC3. 1 
· ELSE 
.IFC 'INDEX' EG '(AC2)' 
AISZ AC2, 1 
· ELSE 
. ERROR 'INDEXING' 
· ENDIF 
· ENDIF 
· ENDPl 

.. 

l / 

l MACROS FOR DYTE HANDLING 

· MACRO 
LD 
SHR 
· END~l 

LLD,REGISTER.ADDRESS 
REGISTER. ADDRESS; LOAD LEFT DYTE 
REGISTER.S 

.MACRO LRB.REGISTER.ADDRESS 

lIlatlonal Semiconductor Corporation 

• 2900 Semiconductor Drive 
Santa Clara. California 95051 

A '+4-030593Y- C 
SCALE ISHEET 2.0 OF 36 

I 

-



• 

LD 
AND 
· END~l 

• 

REGISTER. ADDRESS; LOAD RIGHT BYTE 
REGISTER.=X ' OOFF 

~ ; MACRO FOR SKIP IF EQUAL INSTRUCTION 

· MACRO 
SKNE 
J~IP 

· ENDM 

SKE. REGISTER. DISPLACEMENT 
REGISTER. DISPLACE~IENT 
. +2 

; MACRO FOR SKIP IF GREATER THAN OR EQUA~ TO 

. MACRO SKGE.REGISTER.DISPLACEMENT 
SKG REGISTER. DISPLACEMENT 
SKNE REGISTER. DISPLACEMENT 
J~IP . +2 
· Ei'lDM 

; MACRO FOR COPYING THE TOP OF THE STACK CONTENT INTO 
; RE(~ISTER 

· MACRO 
PULL 
PUSH 
· END~I 

CSR.REGISTER 
REGISTER 
REGISTER 

; NACRO FOR DROPPING THRU TO NEXT ROUTINE 

.MACRO DROP. ADDRESS 
· ~lLOC AD DR 
. SET ADDR,ADDRESS 
· IF ADDR = 
· ELSE 
· ERROR 'ADDRESSING' 
· ENDIF 
· ENml 

; MACRO FOR PUTTING ASCII CHARACTERS ONE PER WORD 

· MACRO . ASCII. STRING 
· ~IST(H 1 
.SET POSITION. 1 
· DO 100 
· MICRO PI. POSITION. 1. *STRING* 
.IFC IIIPI" I !'IE I' 

. ~JORD '''Pl'''/256 

. SET POSITION.POSITION+l 
· ELSE 
· EXIT 
· ENDIF 
· ENDDO 
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· ~ISTAT 0 
· El'lml 

; ~{I\CRo FOR PUTTING UNPACKED ASCII WITH DECI~IAL POINT 

.MACRO . PNLASC.STRING 
· ~ISTAT 1 
. SET POSITION. 1 
· DO 100 
· MICRO C1. POSITION. L *STRING* 
. SET PSNPl.PoSITIoN+l 
· MICRO ' C2. PS~IPL 1. *STRING* 
· IFC II'Cl'" EQ I' 

· EXIT 
· ENDIF 
· IFC 
· ~JoRD 
· SET 
· El.SE 
· WORD 
· ENDIF 
· SET 
· ENDDo 

IIIC2" I EG ' , 
lUC1 111 /256t-080 
POSITION.POSITION+l 

IIIC1" '/256 

PoSITION.PoSITION+1 

· ~IS1AT 0 
· ENDN 

; ~lf\CRo FOR GENERATING CoMMM-ID TABLE 

.MACRo CoMMAND.CoMMAND.STRING 
· ~ISTAT 1 
.MICRO CMND.l.2.*CoMMAND* 
. MICRo CMNDI. 1. 1.*CoMMAND* 
.MICRo STRNG.1.9.*STRING* 

· WORD 
· WORD 

· IFC 
· WORD 

' . WORD 
· ENDIF 

I It Cl'"tND II I 

CoM~lAND 

'"STRNG''' EO 'MoST USED ' 
'''CMND1'' '-B 
Cml~lAND ' 

· ~ISTAT 0 
· ENDM 
· LIST GENERI\L 

THE FOLLOWING MACRO DEFINES THE FIRMWARE PROGRAM 
Sl,\RTING ADDRESSES AND THE ENTRY POINTS FOR THE ROUTINES 
IN THOSE PROGRAMS. C. INCLD ENTRY) 

· LIST ENTRY!OD 
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. PAGE 'FIRMWARE ENTRY POINTS' 

; HOM = 0 -> FIRMWARE IN RAM 
~ ; IW~l '" 1 -> FIRM~J/\RE IN RO~l/PHO~l 

I 

• 

r 

11011 = 1 

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

CONIO 
FIOSYS 
III. ,,:u0 
~IHtrlI 

F.XI::'C 
; 

TDPUSE 

GONIO 
FWSYS 
D)"KIO 
~itc1'1l1I 

FXEC 
; 

HIPUSE 

; 

· IF 
· ERROR 
= 

= 
= 

= 
· ELSE 
~ 

= 
= 
= 
= 

= 
· ENDIF 
· LIST 

Rml 
'FIRMWARE IN ROM' 
OE800 

; WARNING 

OEADO 
OF720 
OF900 
OF,\60 

03FFF ; TOP OF USER R'''~I 

02800 
021'1))0 
03730 
03900 
03A60 

027FF I TOP OF USER RAM 

ENTRY 

; ~lt-\CRO FOR ASSIGNING ENTRY POINTS FOR FIRMWARE PROGRAJ'IS 

· MACRO 
· ~ISTAT 
.IFC 
· LIST 
· PAGE 
· ASECT 
· NOBAS 

ENTRY. DUM1. DUM2.PGMNAME 
1 
'PGMNAME' NE 'UTILITY' 
FR~lEJ 

'''PG~lNM'' ENTRY JUi'lPS' 

· ","PGNNM" 
· LIST E~ITRY 
· ENDIF 
· M,"CRO 
· IFC 
· LIST 
· PAGE 

UTILITY.UTILNA~IE 
'PGMNAME' EO 'UTILITY' 
FR~IEP 

'UTILNAME ENTRY POINTS' 

. SET ADDRESS.UTILNANE 

"'PCMNM'" EG 'CONIO' 
· ELSE 
.IFC 
JSR SYSERR I SAFETY JUMPS IN CONIO 
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JSR SYSERR 
· PTH SYSEHR 
· ENDIF 
· ENDIF 

~ ; 

· LIST ENTRY 
· MACRO ENTPT , ENTNA~IE 
· IFC 'PG~lNAME ' EO 'UTTLITY' 
· LIST FR~IEP 

[:N1;NMIE = ADDRESS 

I 

I ; 

-

; 

• 

r 

; 

; 

42l3OOQ07-001e 

· LIST ENTRY 
· SET ADDRESS,ADDRESS+2 
· ELSE 
· IFC ' IIPG1"'tNr-1" I EO 'UTILNA~IE ' 
· LIST FR~IEJ 

J~lP @. +1 
· ~JORD EA-ENTNNIE 
· LIST ENTRY 
· ENDIF 
· ENDIF 
· ENml 
· END~l 

UTILITY CONIO 
· SET ADDRESS,ADDRESS+3 ; CONIO SAFETY JUMPS 

ENTPT AUTOOD ; AUTO OAUD DETECT 
ENTPT PRSTUP ; SET UP FOR PRINTER OUTPUT 
ENTPT CNSTUP ; SET UP FOR CONSOLE I/O 
ENTPT GETC i GET CHAR FROrl CONSOLE 
ENTPT GECO i GET CHAR WITH ECHO 
r- .. ,..,......,..,.. n. ,.,." ; SEND CHAR TO CONSOLE C.1't I r I ru I ""' 

ENTPT PUT2C ; SEND TWO CHARS TO CONSOLE 
ENTPT OHEX4 i PRINT AC1 AS 4 HEX CHARS 
ENTPT OHEX3 i 3 
ENTPT OHEX2 ; 2 
ENTPT OHEX1 ; 1 
ENTPT CRLF ; PRINT NElli LINE 
ENTPT PUTO i PRINT OL.\ NKS 
ENTPT MESG i MESSAGE TO CONSOLE 
ENTPT MESG2 ; MESSAGE, NO NEW LINE 
ENTPT CRESET ; CONSOLE RESET 
ENTPT INTEST i . CONSOLE INTERRUPT TEST 
ENTPT AOSTTY ; LOAD 16 OIT LM TAP E 
ENTPT FPOUT ; SEND MESSAGE TO DISPLAY 
ENTPT FP04 ; MESSAGE TO HALF OF DISPLAY 
ENTPT READKB ; READ FRONT PNL KYllD 
ENTPT READSW ; READ FRONT PNL SWITCHES 

UTILITY FIOSYS 

ENTPT CLRHS ; CLEAR HARDWARE STACK 
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ENTPT 
ENTPT 
ENTPT 
ENTPT 
ENTPT 
ENTPT 
ENTPT 
ENTPT 
ENTPT 
ENTPT 
ENTPT 
ENTPT 
ENTPT 
ENTPT 
ENTPT 
ENTPT 
ENTPT 
E:NTPT 
ENTPT 
ENTPT 
ENTPT 
ENTPT 
ENTPT 
ENTPT 
ENTPT 
ENTPT 
ENTPT 
ENTPT 
ENTPT 
ENTPT 
ENTPT 
ENTPT 
ENTPT 
ENTPT 
ENTPT 

RDLIN 
GNCHAR 
GNSP 
GNVC 
DECLPT 
GCOM~IA 

GETHEX 
GETDEC 
GETYN 
CETCMD 
OUTNMI 
RESETD 
DERROR 
PGFR 
DISER 
FILeO!"1 
EXEC! 
EXEC2 
D.EC3 
OVERLAY 
OPENR 
OPENW 
OPEN~1 

CLOSE 
RCSECT 
WCSECT 
RRSECT 
WRSECT 
R~JORD 

W.JORD 
REWIND 
DELF 
DIRF 
DIRN 
DIRW 

UTILITY DISKIO 

ENTPT 
ENTPT 

DISK! 
DISK2 

UTILITY EXEC 

ENTPT 
ENTPT 
ENTPT 
ENTPT 
ENTPT 
ENTPT 
ENTPT 

PWRON 
EXECA 
SYSERR 
STKOVR 
BRKPT 
MPASS 
DPASS 

. ~ISTAT 0 

Natlona' Semiconductor Corporation 

, 2900 Semiconductor Drive 

Santa Clara, California 95051 

READ ONE INPUT LINE 
GET NEXT CHAR 
GET NON-SPACE CHAR 
GET NEXT CH(\R 
DECREMENT LINE PTR 
TEST FOR COi'IM(\ 
GET HEX NUMBER 
GET DECIMAL NUMBER 
GET YES OR NO RESPONSE 
GET COMMAND 
PRINT FILE NMII:: 
RESET DISK DRIVE PTRS 
REPORT DISK ERRORS 
PARSE FILE ~MME 
DIRECTORY SEARCH 
COMPARE FILE NAMES 
GET AND EXECUTE DISI<' FILE 
EXECUTE DISK FILE,AC3=INPTR 
EXECUTE DISK FILE, AC2=FST 
PROGRA"1 OVERLAY 
OPEN FILE FOR READ 
OPEN FILE FOR WRITE 
OPEN FILE FOR MODIFY 
CLOSE 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 110, PLIST ADR AT CALL 
DISK 110, PLIST ADR IN AC2 

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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· END~1 
· LIST XLIST 
· PAGE 

'-..- :l. OP:;:RATING ENVIRONMENT: 

42:3300001-0(11 C 

STANDARD COPS PDS SYSTEM WHICH CO~lSISTS OF: 

A) 161~ WORDS OF RMI 
B) 6K WORDS OF ROM (440305549) 
C) SINGLE DRIVE FLOPPY DISK (PACE COMPATIBLE) 
D) STANDARD RS-232 OR CURRENT LOOP TERMINAL 
E) IHP-16/200 (980304736-007) 
F) RS-232 PRINTER (OPTIONAL) 
G) lK BUFFER FOR ALL SYSTEM STORAGE 

THE FOLLOWING INCLUDE FILE DEFINES tHE HI\RDWt'.RE 
AND THE SHARED MEMORY ADDRESSES FOR THE PDS SYSTEM. 
<. lNCLD HI'MDDR ) 

· PAGE 'HARDWARE ADDRESSES' 

; HARDWARE BASE ADDRESS FOR THE FRONT PANEL. SERIALIO AND 
; PROM PROGRAMMER: 

PNLIO = X '8380 

IWS~J1 = PNLIO + 010 
PNLIO + 020 

-' 

; BASE ADDRESS OF PNL HW 

; ADR OF FRONT PANEL SWITC HES 
; ADR OF KynO UART STATUS 

; Oi-FSETS FROM THE BASE ADDRESS FOR ALL PNL RELATED HARDWARE: 

PNLDFF 
HUP:! 
um 
L ))1\ 

IWHiID 
:~j)SW 

lH-llnO 
IMiH4 
I H·JR T7 
iWG 
esc 
vss 
VI-'C 
(~iW(; 

llPPC 
live 
~IHml 

iOlSTA 

• 

= 
= 
= 

= 
= 
= 
= 
= 
= 
= 
= 
= 

= 
= 
= 
= 

o 
PNLOFF + 000 
PNLOFF + 000 
PNLOFF + 008 
PNLOFF + 008 
PNLOFF + 010 
PNLOFF + 010 
PNLOFF + 014 
PNLOFF + 017 
PNLOFF + 018 
PNLOFF + 019 
PNLOFF + OlA 
PNLOFF + OlB 
PNLOFF + OlC 
PNLOFF + 010 
PNLOFF + OlE 
PNLOFF + OlF 
PNLOFF + 020 

; HARDWARE OFFSET 
; ADR FOR READING PROM 
; LOAD DATA TO BE PROGRAMMED 
; LOAD ADR TO BE PROGRAMMED 
; READ KEYBOARD 
; READ FRONT PANEL SWITCHES 
; WRT PULSE TO DIGIT 0 
; WRT PULSE TO DIGIT 4 
; WRT PULSE TO LEFT DGT (7 ) 
; READ MODE FOR PROMS 
; PROM CHIP SELECT CONTROL 
; VSS.VDD.VBB CONTROL 
; EPROM PGM PULSE CONTROL 
; GROUND CONTROL FOR PROMS 
; BP PROM PROG DATA ENABLE 

BP PROG VOLTAGE CONTROL 
; WRT CONTROL FOR DSPLY MEM 
; READ KYBD AND UART STATUS 

National Semiconductor Corporation A 44-03 0593 Y-2900 Semiconductor Drive 
Santa Clara. Californ ia 95051 SCALE ISHEEr26 OF 

• 

c· . 
36 



r 

TYJit\UD = 
lWe·;TB = 
IISHt\UD = 
lIf\f<TWD = 
lIARTRD = 
\Jf\lnRC = 
lINnWC = 
lIMlllET = 
UHE~;ET = 
TIYf:N = 
Ctri f:.N = 
f'1<TTTY = 
PI~T232 = 
I'Hf:.N = 
~1Ill>GEN = 
I'NI .HST = 
WHlL Y = 

; II{\RD~JARE BASE 

H~TlO = 

OFFSETS FROM 
HARD~JARE. 

TGTOFF = 
TCT{\C = 
OeN1R = 
HPr-"LG = 
FLI\QS = 

PNLOFF + 020 
PNLOFF + 040 
PNLOFF + 040 
PNLOFF + 078 
PNLOFF + 078 
PNLOFF + 079 
PNLOFF + 079 
PNLOFF - 080 
PNLOFF - 080 
PNLOFF - 07F 
PNLOFF - 07E 
PNLOFF - 07D 
PNLOFF - 07C 
PNLOFF - 0713 
PNLOFF - 060 
PNLOFF - 040 
PNLOFF - 020 

ADDRESS FOR THE 

X'DOOO 

THE BASE ADDRESS 

o 
TGTOFF + 000 
TGTOFF + 001 
TGTOFF + 002 
TGTOFF + 003 
TGTOFF + 004 

; SHARED ~lE~lOR Y DEF I N IT IONS 

~;HH~tEM = 
rli"ISI Z = 

X'AOOO 
X'1000 

TTY BAUD RATE DETECT CNTRL 
READ KYBD AND UART STATUS 
232 BAUD RATE DETECT CNTRL 
WRITE UART DATA 
READ UART DAT.\ 
READ UART STATUS REGISTER 

; WRT UART ~lODE/CNTRL WORDS 
BAUD RATE DETECTOR 
UART/BAUD R/\TE GEN RESET 
TTY ENABLE 
CRT ENABLE 
PRINTER ENABLE (TTY) 
PRINTER ENABLE (232) 
KEYBOARD ENABLE 
SET UP BAUD RATE GENERATOR 
RESET ALL IFACE CONTROLS 
READER RELAY CLOCK 

T.\RGET CARD 

FOR ALL TARGET CARD RELATED 

HARDWARE OFFSET 
TRACE/TRACE AFTER COUNTER 
OCCURENCE COUNTER 
BRI/,PT FLAGS 
CONTROL FLAGS 
BRKPT DUI'IP EX IT 

; SHARED MEMORY BASE ADDRESS 
; SHARED MEMORY SIZE 

THE FOLLOWING INCLUDE FILE DEFINES THE RESERVED 
MEMORY LOCATIONS USED BY THE PDS SOFTWARE AND FIRMWARE. 
<. lNCLD SYSRA~ll 

. PI\GE 'SYSTEM BUFFER AND BASE PAGE DEFINITIONS' 

; THIS IS A CO~IPLETE DEFINITION OF RESERVED ~lErl0RY 

; LOCATIONS IN THE COP DEVELOPMENT SYSTEM. 'SYSBUF 
; VARIABLES' ARE MEMORY LOCATIONS IN THE SYSTEM BUFFER REGION 
; AT ADDRESSES X'DCOO TO X'DFFF. WHICH ARE RESERVED FOR USE 
; BY FIRMWARE PROGRAMS. 'BASE PAGE VARIABLES' ARE MEMORY 
; LOCATIONS IN THE HlP BASE PAGE AT ADDRESSES X '0 TO X 'F. 
; W1IICH ARE PERMANENTLY RESERVED FOR USE BY ONE OR MORE 
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i PHOGRAMS. 

i I:ll\SE PAGE VARIABLES AT ADDRESSES 0 TO X ' F : 

ZEH.mp = 

F\JL~-iTK = 
Syf.;f; R = 
mlUlV = 
(:11J PN = 
"!(:lAC B = 
lI(; ~rrRD = 
ll!~I-'LGD = 
H .{\I~SD = 
Ht'll[: XD = 
fiHCPTR = 
) !·nPTR = 
I· N/)l!U~ = 
U (\~:il' NU = 
HrHU'TR = 
N(\XftA/'l = 

· SET 

o 

1 

2 
3 
4 
5 
6 
7 
8 
9 
OA 
OB 
OC 
aD 
OE 
OF 

OFFSET, X'80 

iSYSTEM ERROR IF PC HERE, 
I INDIRECT ~l)MP THROUGH X'2 
iSTACK FULL INTERRUPT, 
I INDIRECT ~UMP THROUGH X '3 
I ADDRESS OF ROUTINE 'SYSERR' 
IADDRESS OF ROUTINE 'S·rKOVR ' 
I CHIP NUMBER FOR 'COP~ION' 

I TRACE CONTROL FOR 'COPMON' 
iOCClIRENCE COUNT FOR 'COPMON ' 
iDRKPT CONTROL FOR 'COPMON' 
IFLAG BUFFER FOR 'COPMON' 
iDUMP CONTROL FOR 'COPMON' 
iUSED ry MEMORY DIAGNOSTICS 
iUSED BY MEMORY DIAGNOSTICS 
iUSED BY MEMORY DIAGNOSTICS 
i NOT USED 
I ADDRESS OF EXEC 'DRKPT' 
iBASE PAGE PTR TO SYSBUF 

iSYSBUF OFFSET 

i MACRO FOR ASSIGNING SYSTEM BUFFER SPACE 

U3300007·C01C 

· MACRO RESERV, NN1E, NUMWDS 
· IFC 'NUMWDS' NE " 
.SET OFFSET.OFFSET-NUMWDS+1 
· ENDIF 
. SET OFFSET.OFFSET-l 

N/\/,iE = OFFSET 
· ENDM 

; SYSDUF DEFINITIONS : 

T(lPSYS 
t,f)J Z 
~iYSllUF 

= 
= 
= 

ODFFF 
0400 
TOPSYS-OFFSET+1 

i SYSBUF VARIADLES: 

RESERV 
RESERV 
RESERV 
RESERV 
RESERV 
RESERV 
RESERV 

TAJ33 
TAD2 
TAB1 
TRKDIR 
ERRCNT 
VECTOR 
TRKCNT 

iTOP OF SYSBUF 
i SYSBUF SIZE 
;SYSBUF ADR LOCATED AT MAXRAM 

ITAB COLUMN 3(FIOSYS.EDIT) 
ITAB COLUMN 2IFIOSYS.EDIT) 
iTAB COLUMN lIFIOSYS.EDIT) 
I TRACK DIRECTION IDISKIO) 
iERROR COUNTIDISKIO) 
;PARAM VECTOR ADRIDISKIO) 
i TRK CTRIDISKIO) 
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"2»00007 001 C 

RESERV 
RESERV 
RESERV 
RESER\) 
RESERV 
RESERV 
RESERV 
RESERV 
RESERV 
RESERV 
RESER V 
RESERV 
RESERV 
RESER\) 
RESERV 
RESERV 
RESERV 
RESERV 
RESERV 
RESERIJ 
RESERV 
RESERV 
RESER'! 
RESERV 
RESERV 
RESERV 
RESERV 
RESER V 
RESERV 
RESER V 
RESER\) 
RESERIJ 
RESERV 
RESERV 
RESERV 
RESERV 
RESERV 
RESERV 
RESERV 
RESERV 
RESER V 
RESER V 
RESERV 
RESER V 
RESER V 
RESER\) 
RESER V 
RESERIJ 
RESERV 
RESERV 
RESER V 
RESER V 

DSTAT 
STACI·<., 16 
FLGS 
DR3 
DR2 
DRl 
DRO 
ET1 
ET2 
ME~1RNG 

BDATA2 
BLOC2 
BDAT i-\l 
BLOC1 
BRKNUM 
CI-IRD 
DATA 
R~IGE 

MODE 
ADDR 
ACCESS 
HIGH 
LmJ 
ASHI 
ASLO 
TSHI 
TSLO 
PTRHI 
PTRLO 
BSHI 
BSLO 
ENTPT 
CHCNT 
DIR 
DIREND 
DIRP 
DIR1 
DIR2 
DIRS 
DIRSECT 
FREE! 
FREE2 
NSTICT 
NST2CT 
CUR VOL 
FSADR 
CTADR 
FR3 
FR2 
FRl 
FRO 
FTO 

• 

;DISK STATUS ADR(DISKIO) 
;STACK(EX,DISKIO) 
;STATUS FLAGS ( EX,DISKIO) 
;AC3(EX,DISKIO) 
;AC2(EX,DISKIO) 
; AC1 (EX, DISIUO) 
; ACO(EX, DISIUO) 
; TEMPORARY (EX) 
;TEMPORARY(EX) 
; NON-SYSBUF TOPRAM ADR(EX) 
; DATA OF 2ND BREAK(EX) 
;ADR OF 2ND BRK(EX) 
; DATA OF 1ST BRK(EX) 
;ADR OF 1ST BR K(EX) 
;CTR FOR # OF BRKS SET(E X) 
;l~ST ALTERED MEMORY ADR(E X) 
; DATA REG(EX) 
lEND OF RANGE INDEX(EX) 
I ~1DDE(EX) 
I ADDR (EX) 
I SECURITY ACCESS CODE(FIOSYS ) 
; TEMP RANGE FOR ~1P LOADING 
I (FIOSYS) 
I ABSOLUTE SECTOR RMIGE OF 
IMP ' S VECTOR(FIOSYS) 
;TOP SECT RNGE OF MP'S VECTOR 
; (F IOSYS) 
;PTR RNG OF MP'S VECTOR 
I (FIOSYS) 
; BASE SECT RNG OF MP'S VECTOR 
I (FIOSYS) 
IENTPT OF MP'S VECTOR(FIOSYS ) 
IACTIVE CHANNEL COUNT(FIOS YS ) 
;DIRECTORY BUF PTR(FIOSYS) 
lEND OF DIRECTORY BUF(FIOSYS) 
;TEMP PTR TO DIR(FIOSYS) 
;DIR SECTOR FOR NST1(FIOSYS ) 
;OIR SECTOR FOR NST2(FIOSYS) 
; DIRECTORY SECTOR(FIOSYS) 
; CURRENT DIR) SECTOR ~(FIOSYS) 

I FREE SPACE PTR, NST!(FIOSYS) 
; FREE SPACE PTR, NST2(FIOS YS) 
;CHNL TBL CNT, NST 1 (FIOS YS ) 
ICHNL TBL CNT, NST2(FIOSYS ) 
; CURRENT VOL NST ADR(FIOSYS ) 
;FST ADDRESS(FIOSYS) 
; CHANNEL TBL ADR(FIOSYS) 
; AC3(FlOSYS) 
I AC2 (FIDSYS) 
; AC 1 (F I OSYS ) 
I ACO (F I OSYS) 
;TEMPORARY(FIOSYS) 
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RESER V 
RESER" 
RESERV 
RESERV 
RESER" 
RESERV 
RESER" 
RESERV 
RESERV 
RESER" 
RESERV 
RESERV 
RESERV 
RESERV 
RESER" 
RESERV 
RESERV 
RESER" 
RESERV 
RESER V 
RESERV 
RESER V 
RESERV 
RESERV 
RESER V 
· IF 

PTl 
FT2 
FT3 
FT4 
FT5 
FT6 
FT7 
FT8 
FT9 
CNBALJD 
PRBAUD 
CNCRDL 
PRCRDL 
CNLFDL 
PRLFDL 
PRFFDL 
PRVTDL 
CN~10DE 

PR~1ODE 

CNTYPE 
PRTYPE 
CONPRT 
FST.FSSIZE 
ANY. 16 
ANYTMP 
OFFSET == 0 

• 

• TEMPORARY(FIOSYS) 
.TEMPORARY(FIOSYS) 
.TEMPORARY(FIOSYS) 
.TEMPORARY(FIOSYS) 
.TEMPORARY(FIOSYS) 
ITEMPORARY(FIOSYS) 
.TEMPORARY(FIOSYS) 
.TEMPORARY(FIOSYS) 
ITEMPORARY(FIOSYS) 
ICON BAUD RATE(CONIO.FIOSYS ) 
.PRTR BAUD RATE(CONIO.FIOSYS) 
.CON CR DELAY(CONIO.FIOSYS) 
IPRTR CR DELAY(CONIO.FIOSYS) 
ICON LF DELAY(CONIO.FIOS YS) 
,PRTR LF DELAY(CONIO.FIOSYS) 
IPRTR FF DELAY(CONIO.FIOSYS ) 
,PRTR VT DELAY!CONIO.FIOSYS ) 
,CONSOLE MODE(CONIO) 
IPRINTER MODE(CONIO) 
,CONSOLE TYPE(CONIO) 
,PRINTER TVPE(CONIOI 
,SERIALI/O SET UP O=CON/3==PRT 
IFILE STATUS TBL(FIOSYS) 
,TEMP FOR ANYBODY 
I TEMP FOR ANYBODY @MAXRAM 

• AnOVE VARIABLES USE UP ALL 128 TOPSYS +RELATIVE WORDS 

r.IIN!H Z 

· ELSE 
· ERROR 'SYSBUF' 
· ENDiF 
RESERV 
RESERV 
RESERV 
RESERV 
RESER V 
RESERV 
RESERV 
RESERV 
= 
RESERV 
= 
RESERV 
RESERV 
RESERV 
· IF 

NUL 34 
LINPTR 
CWIDTH 
PLIST. PLSIZE 
FIOSTK. 16 
TRPLST.5! 
TRDLST.4 
DIRBUF.SECTSZ 
MXWDTH+! 
LINBUF. ~IWPI 
CTS I ZE~M,\XCHN 
CH,\NNEL. CHNSIZ 
NSTBFl. NSTSIZ 
NSTBF2.NSTSIZ 
OFFSET+SSIZ-128 

I UNUSED TOPSYS -RELATIVE WRDS 
, INPUT LINE BUF PTR(FIOSYS) 
• CARRIAGE WIDTH,FIOSYS) 
,DISKIO PARAM LIST(FIOSYS) 
I STACK SAVE(FIOSYS) 
,PLIST FOR MEMDI 
,DLIST FOR FPOUT4 
,DIRECTORY BUF(FIOSYS) 

, INPUT LINE BUF(FIOSYS) 
,CHANNEL TBL BUFFER SIZE 
• CHANNEL TABLES(FIOSYS) 
,NSTl (FIOSYS) 
, NST2(FIOSYS) 
== 0 

I ABOVE VARIABLES USE UP ALL WORDS IN SYSBUF 

· ELSE 
· ERROR 'SYSBUF' 
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• 

. ENDIF 

4. DETAILED CO~IPONENT DESIGN: 

NOT APPLICABLE 

5 . SYSTEM GENERATION ENVIRONMENT: 

IMP MACRO ASSEMBLER RUNNING 
ON 28K PACE. (MODIFIED PHIPAS) 

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

~15 SIZE12 = 1-SIZES 
36 ; 

:17 ; COPS CHANGES 
:JfJ i 
~j(1 FIRE = 1 
110 ; 

~~~****************************************************** 
6:1 . ENOIF 
64 . ENDIF 
65 . IF H1P16 
M. . TITLE PIMPAS, 'P05493A 08/16/78 COPS' 
b7 . ENDIF 
bH . ELSE 
********************************************************* 
)40~! LO RO, =$~1BUF i TEMP BUFF POINTER 
l'W3 ST RO, $MPNTR 
J IlU4 ; 

) ,105 ; COPS CHANGE 
1406 ; 

1407 $1 : " 

J408 ; 

1'10'1 JSR NXCHAR ; GET A CHARACTi::H 
J ft. , ) 0 SKNE RO, MMt',RK ; CHECK FOR M I Cf<O-M,\RK 

~i~ ******************************************************* 
14~5 

11\;-?6 
1'1;17 
1 f128 
14;!.C) 
J'1:30 
1'131 
) '1 :~2 
J '1,:33 
1A:34 
J 1t~~5 
1436 
1 'ITI 

SI~NE RQ,MMARK 
JMP $5 

; 

; COPS CHANGE 
; 

OSZ INPTR 
$3: ISZ ITEMLN 

LO RQ, ITEMLN 
BOC ZRO,,!;l 

$4: DSZ INPTR 
AISZ RO,-l 
J~IP $4 
J~IP $1 
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1438 ; 

1.43<7 ; 

J440 ; 

)441 $5: LI RO.O ; SEARCH FOR DEFINED MICRO 
I 411;:' JSR NCSRCH 
I "'1~! Jf'IP $8 ; NOT FOUND - ERflOR 
*~~*****************~************************************ 
J ~)76 $3: JSR NXCHAR ; PROCESS STRING 
J. ~;Tl SKNE RO. $DELIM 
J 5·/B ; 

J ~J79 ; COPS CHANGE 
1 !,BO ; 

J !,n 1 JMP $6 ; TERMINATING DELIMITER 
J ~)f-{2 ; 

J ~,H3 LD RO.CHARTP ; TEST FOR EOL 
)S84 SKNE RO.=NCEOL 
~~~****************************************************** 
) /.,8 
)-/4" 
J -"1 ~j ; 

)/-16 ; 

17'17 ; 

P-W $LOC: 
jO"l') 
J"/~>O 

U~>J. ; 

J ., :);_~ 

17~,3 

LI 
J~1P 

. COPS 

JSR 
J~lP 

SFLG 
SUBD 

RO.DFPRM 
$4 

CHI\NGES 

$CI~LVL 

$STORE 

CRYFLG 
RO. $PUM 

; PARM1ETER FLAG 

; IGNORE LOCAL IF MACRO NEST 
; LEVEL IS NOT 1 

; ADJUST LOCAL MUNBER TO 3*NUM 

~~~****************************************************** 
1/96 $LOCS: .=.+1 
1797 $PLIM: .=.+1 
J,9U ; 
J 7'/9 ; COPS CHI\NGES 
)800 ; 
)f:l()1 $CI~LVL: 

J002 
HlO~1 

WOli 
J tlO~i 
)806 
1(.107 
1[W8 $LEV!: 
.( nor) 
HHO 
)S) ) ; 

) OJ;->-
J OJ ~~ ; 

PUSH 
LD 
SKNE 
J~lP 

PULL 
RTS 

PULL 
RTS 

. POOL 

RO 
RO. $f'ICNT 
RO.=1 
$LEVl 
RO 

RO 
1 

16 

)814 ; CHECK FDA MACRO DIRECTIVE 

; LIMIT OF LOCAL SYMBOL STACK 
; LIMIT OF PARAMETER STACK 

1015 ; 
~~~****************************************************** 
1818 LD R3.$DTAB ; R3 POINTS AT MACRO DIRECTIVE T~ 
lnt'l JSR TBSRCH ; SEARCH TADLE 
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J B~~O 
J o:-! 1. ; COPS 
J(Q2 
I 8;:~3 $32: JMP 
lt~24 SKNE 
J H;)~ J~lP 

10~'b SKNE 
J.ll?7 JMP 
J fi~!a SKNE 
1. s:--! t", J~lP 

) n:l(l SI,NE 
Hl~lJ. J~IP 

J n: i;'! 
1.0:i:-l 

CH("NGE 

$STORE 
R3.=$MLOC 
$5 
R3.=$ENDM 
$-' 
R3. =$~IACRO 
$9 
R3.=$END 
$32 

NOT FOUND. SIMPLY PUT IN DEFINI 
_ MLOC DIRECTIVE 

_ ENDM DIRECTIVE 

_ MACRO DIRECITIJE 

_ END DIRECTIVE 

1<1:14 HAI_T ; SYSTEM ERROR 
~~~****************************************************** 
1 f.l4 J"t. 
J 04~~ 
J (1'16 
HI'l -, 
10itS ; 

_ MLOC PROCESSING 

COPS CHf\NGES 

1 U'l? $5: 
I f!~.O JSR 

JMP 
$CKLVL 
$STORE 

; IGNORE MLOC IF MACRO NEST 
; LEVEL IS NOl 1 

I 

J:I~;:I JSR $CHKV ; CHECK WHETHER TO RECOGf\IIZE DIR E--
In:-.'! LI RO. DFSKIP ; PUT SKIP FLAG IN DEF SO THIS LI j 

*~~****************************************************** • 
)')~)b .JMP $STORE ; NO SPECIAL SICNIFICM~CE HI ITEr, 
1927 ; SIMPLY SAVE IN DEFINITION 
J92n i 

J 'J~'9 ; 

J '/:10 ; 

1 fJ:l1 $PREF: 
, (/:-i~.! 

1. ?:I:l 
1934- ; 

J9:!5 
J. '/:16 

COPS 

.JSR 

.JMP 

.JSR 
LI 

CH,\NGES 

$CKLVL 
$STORE 

NXITEM 
RO.O 

; IGNORE PARAM DEF IF MACRO 
; NEST LEVEL IS NOT 1 

; NEXT ITEM A CONSTANT? 
; CLEAR BACKUP FLAGS AND BACK 

~*~****************************************************** 
J fl~16 .J~IP $NXT 
lt/~,7 $20 : LI RO.DFARG ; SET /\RGUMENT REFERENCE FLAG 
J '/~iH ; 

J fJrit") ; COPS CH,\NGES 
1960 ; 

J96) .JMP _ +2 
J9b2- $CONC: 
J9('3 LI RO,DFCON ; SET CONCATENATION FLAG _ 
191..4 .JSR $CI,LVL ; IGNORE CONCATENATION IF 
l')6~j .J~IP $STORE i MACRO NEST LEVEL IS NOT 1 

J96b ; 

~~~****************************************************** 
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:1080 $LOOP: JSR GETNM1 ; GET MACRO NAi'IE 
:J()O 1 J~lP XERROR i NO NAME, SYNTAX ERROR 
:1082 ; 

: fO{:{3 ; COPS CHANGE 
:iO(i'l ; 

:10101:; LD RO.XEOOO 
:lO86 ; 

0087 ; 

~tnr~ll JSR MCSRCH 
80H', J~lP $UND 

i SEARCH FOR DEFINED MACRO 
; MACRO UNDEFI~IED 

*~~****************************************************** 
:IJO') i BEEN DELETED SINCE LAST CO~IP 

8110 BOC ZRO,$RTS i NO 
0111 i 

:0 12 i 

: 11 13 i 

:'~l ; 4 
:0 1 ~ 
:"t!. 16 
:J.' 17 
:018 i 

:111 '7 i 

COPS CHI\NGES 

LD 
BOC 
LI 
ST 

RO,MACPTR 
NZR.$RTS 
RO,O 
RO.CMPFLG 

i SEE IF MACRO BEING EXPANDED 
i IF SO, DON'T COMPRESS NOW 
i CLEAR COMPRESS FLAG 

~J20 LD R3,BASE i R3 POINTS AT NEXT MACRO DEF 
3121 $2: SKNE R3,NXTMAC ; AT END OF STACK? 
~~******************************************************* 
(It,l~8 PRMSTK: . =. +299 i PARA~1ETER STACK BUILDS UP 
8689 CALSTK: . =.+1 i MACRO CALL STACK BUILDS DOWN 
0<,,'70 ; 

Ob91 ; COPS CHANGE 
(ib?2 ; 

(1693 PTRTAB : . =. +2300 
B6 r l"l PTREND: 
[1695 . END START 
~*~****************************************************** 

6. MANUFACTURING REPRODUCTION 

LOAD DSKIT INTO THE PDS SYSTEM. 

INSERT DISK TO BE INITIALIZED. 

DSKIT WILL PROMPT FOR A COMMAND 
ENTER THE FOLLmJING: 

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 

National Semiconductor Corporation 
, 2900 Semiconductor Drive 

Santa Clara. California 95051 

• 

A 4-4-0305 S3't C 
SCALE I SHEET 3 Y OF 3 6 

423300007·001 C 

"'--'- ----_._--

~ 



, 

LCIAD FM 
FM IHLL PRO~1PT FOR A CO~lMAND 
ENTER THE FOLLOWING: • 
F> DU CDS TO PDS 

FOLLOl~ THE INSTRUCTION~; ON THE 
CONSOLE. 

7 . LIST OF RELATED DOCUMENTS: 

r 

f t2U()OOOl-001C 

430305767-000 COPMON 
430305768-000 EDIT 
430305769-000 DSJ'IT 
430305770-000 FM 
430305807-000 ASM 
430305771-000 LIST 
430305772-000 XREF 
430305938- 000 MASKTR 
4~:0::::05"'37-000 MDIAG 
42030554:=:-001 COP SY~;TEM U~;ER:3 MANUAL 
091305548-000 CUSTOMER SUPPORT PACKAGE 

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

MODIFIED COPMON. EDIT. FM. ASM AND DSKIT. 
ADDED LIST. XREF .MASKTR AND MDIAG. 

CHANGE::; FROM F.:EV II B" TO II C" 

MODIFIED COPMON AND MASKTR 

SEE APPROPRIATE 43030:<XXX-000 PAct(AGE FOR DETAILS . 
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9. CONTENTS OF ~IASTER DISKETTE 

'-
COP~10N 430305167 REV. C 
EDIT 4:;:0305768 REV. B 
DSt(IT 430305769 REV. B 
HI 430:;")5770 REV. B 
ASM 430:;:05::::07 REV. B 
LIST 430:;:05771 REV. A 
XREF 430:;:05772 REV. A 
MA~¥TR 4~:O:::::O593::: REV. B 
MDIAG 4~:O:::::O~6/~:7 REV. A 

LABEL DI~¥ETTE U~:ING A BLANK INDEX LABEL MARKED I~ITH: 

IIPDS ~IASTER 440:;:05::::34-200C" 

NOTE: THE 440:305:=::;:4-200 I c· .~ CREATED FROM A BLANK, 
.. UNINITIALIZED, ~: I N(:L!,_ DEt~::::ITY DEYETTE P/N 205004514-1)01 

. .., 

. 
• fo 

I 
, 

-

• 
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