
I 

I 
I '. 

'j 

'. 

;-

8 1 
15-NOV-78 15:42 PAGE 1 

.REM 

I D£NTI FICA T1 O~ 

PRODUCT (ODE: AC-E509A-M( 

PRODUCT NAME: ClRXCAO RX02 UT 1L DRVR 

DATE (REATED: DEC 1978 

MAINTAINER: DIAGNOSTIC ENGJNEERING 

AUTHOR: L. S. PRUCHA 

THE INFORMA.T1ON IN THIS DOCLI1ENT 15 SlJ3JECT TO CHANGE WITHOUT NOTICE 
AND SHOULD NOT 8E CONSTRUED AS A CCJlft1ITMENT BY DIGITAL EQUIPMENT 
CORPORATION. DIGITAL EQUIPMENT CORPORATlON ASSLPlES NO RESPONSIBILITY 
FOR ANY ERRORS THAT MAY APPEAR IN THIS MNUAl. 

THE SOFTWARE DESCRI8ED IN THIS DOCtJt1tNT IS FURNISHED TO THE PURCHASER 
UNDER A LICENSE fOR USE ON A SINGLE ccwurER SYSTEM AND CAN BE COPIED 
(WlTH INCLUSION Of DIGITAL'S COPYRIGHT NOTICE) ONLY FOR USE IN SUCH 
SYSTEM, EXCEPT AS MAY OTHERWISE BE PROVIDED IN ~lT'NG BY DIGITAL. 

DIGITAL EQUIPMENT CORPORATION ASSLMES NO RESPONSIBILITY FOR THE USE OR 
Rf UBI U r Y OF ITS SOF TWARE ON fQUl PMENT THAT 1 S NOT SUPPLl E [) BY 
t)lGJTl' . 

)78, bV DIGITAL fQUIPMENT CORPOR~TION 

SEO 0001 
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TABLE OF CONTENTS 

2.0 REQUIREMENTS 
2. 1 HARDWARE 
,'.? STORAGE 

~.O LOADING PROCEDURE 

4.0 ST~RTING PROCEDURE 

C).O CONSOLE SWITCHtS 

6.0 OPERATION 
6.1 r:Lf.JCTlON CODES 
6.2 DATA FORMATS 
6.~ DENSITY 
6.4 UNIT SELECT 
6.5 SIDE SELECT 
6.6 HARDWARE REGlSTERS 
6.7 DEVICE ERROR CO~fS 

7.0 PROGRAM D'ESCRIPT.ION 
"7.1 FLOW 
7 •• ? TABLE S 

8. (I LIS T 1 NG I NDE X 
8. i tIS TI NG 

SEQ 0002 
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1.0 ABSTRACT 
---. ..... --~-
THIS PROGRAM IS INTENDED AS A BRUTE FORCE ROUTINE TO EXECUTE 
N.J OPERATlO'J OR SERIES OF OPERATIONS .. CON TINUOUS l Y REGARDLESS 
OF THE RESULTS OF THE OPERATION. BECAUSE OF THE COMPLEXITY OF 
THE RX01,02 FLOPPY DISK SYSTEM AS OPERATED ON THE UNIBUS, IT 
IS NOT AL~YS POSSIBLE TO PROVIDE FOR EVERY CCWTINGENCY IN THE 
N~l PRO~S THEREFORE THIS UTILITY DRIVER WILL ALLOW AN 
OPERATOR TO EXECUTE ANYTHING DESIRED IN ANY ORDER. THERE ARE 
NO ERROR CHECKS OR PRINTOUTS MADE .. AND ANY VARIATION FRQ'tII 
PRESET SEQUENCES AND VALUES ARE MADE BY CHANG!NG THE 
APPROPIATE MEMORY LOCATIONS. 

?O REQUIrtEMENTS --.. -.... _-- ........... 

2. 1 HARDWARE 

1. ANY PDP-l1 PROCESSOR 
2. RX11. RXV11, RX211, OR Rxv21 BUS INTERFACE 
3. RX01 OR Rx02 DEVICE 

2.? STORAGE .. --.......... -
THIS PROGRAM REOUIRES AT LEAST 2K OF CORE 

~.O LOA.DING PROCEDURE 
--~~-~-------~-~-

USE STANDARD BINARY I OAD.lNG PHOCEDURE 

4.0 STARTING PROCEDURE 
~-----~-~-~-------

THE PROGRAJYI IS ALWAYS ~)T/\RTfD AT LOCATION 200(8) 

SEQ 0003 
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136 
1~7 
138 
139 
140 
141 
142 
'43 
144 
145 
146 
'47 
'48 
14q 
1S0 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
1 ?~ 

5.0 CCWSOLE SWITCH SETTINGS <SEE NOTE BELOW> 

HAADWAR~ SWITCH REG OR IF SOFTWARE SWITCH REG --> ($FSWR LOC:760) 

sw 15=1 (100000> - STOP ON EACH OPERATION 
=0 - CONTINUE 

SW 14=1 (040000) - STOP ON END OF SEQUENCE 
=0 - CONTINUE 

SIJ 13=1 (020000) - INTlALIZE DEVICE BEFORE EACH OPERATION 
=0 - NO INTAlIZATlON BETWEEN OPERATIONS 

SIJ 12-6 (6-0.RXTA) - TRACK ADDRESS 

S~ 5-0 (4-0,RXSA) - SECTOR AODRESS 

....... ft.. SOfTWARE OR HARDWARE SWITCH REGISTER .......... .. 
I I I I I .. .. .. . .. 

!----!---------------------------------------------------------------, 
I !15 !14 ! 13! 12! 11! 10! 09! 08! 07!06 !05 !04 !03 !02 !01 !OO 1 I ... ~ ...... f ._~ __ .... _____ ....... ~ ............... _ ..... ___ ... _ ......... ______ .. ________ ...... _ _._ ....... _,.._ ... _____ ~, __ I . . . 
! ! OP!SEQ! OP! 
! SWR ! HL T !Hl T ! 1 NT ! 

TRACK ADDRESS SECTOR ADDRESS 
................. --_._ .. _,.. .... __ ............ ,. ..... __ ............. -.. ----.... -... _ .... -........ _-... .-.-... -,.. ....... -.... .., .. ~ ............ --

NOTE: IF PROCESSQR DOfS NOT HAVE HARDWARE SWITCH REGISTER AT LOCATION 
177570 THEN THE PROGRAM WILL USE rrs OWN INTERNAL SOFTWARE SWITCH 
REGlSTER AT 760. THE PROGRAM WILL DETECT THE New-EXISTENCE 
OF A HARDWARE SW1TCH REGISTER. 

SEQ 0004 
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6.0 OPERATlON 

THE PROGRA"ll OPERATIOO IS QUITE SIMPLE, BUT DOES REQUIRE THE 
OPERATOR TO HAVE KNOWLEDGE OF THE RX01,02 FLOPPY DISK SYSTEM 
AS OPERATED BY RX11,RX211 LNIBUS INTERFACE. THE OPERATOR ~ST BE 
ABLE TO DECIDE WHICH SEQUENCE OF OPERATIONS IS REQUIRED, AND 
WHAT VALUES TO ASSIGN TO THE VARIOUS PARAMETERS REQUIRED TO 
EXECUTE THEM. THE OPERATION SEQUENCE IS SET uP BY LOADING A 
TABLE WITH THE FUNCTION CODES OF THE DESIRED OPERATIONS AND 
SETTlNG THE MJ'BER OF OPERATIONS IN A COlNTER. THE PROGRNtl IS 
SET UP TO OPERATE IN SJGNLE DENSITY MODE.. WITH LNIT 0 
PRESELECTED, AND TO DO AN EMPTY BUFFER OPERATION. THE 
OPERATlON SEQUENCE WILL BE EXECUTED CONTlNUOSLY IF LOADED AND 
STARTED AT 200(8) WITH NO CHANGES MADE AND SWITCHES 14 AND 15 
SET AT ZERO(O). THE FOLLOWING IS THE LIST OF PARAMETERS WHICH 
MAY BE VARIED AND A DESCRIPTION OF EACH ALONG WITH THEIR CORE 
LOCATION: 

PARAMETER LOCATION -----..... -- ... --..,---~ 

RXCS 600 
RXD8 602 
PS\rJ 604 
SWR 606 

SEres 700 

WRDCNT 702 

RDYDLY 7C 

DESCRIPTION ----_ ... _-.. --
ADDRESS OF RX CONTROL + STATUS REG 
ADDRESS OF RX DATA BUFFER REG 
ADDRESS OF PROCESSOR STATUS WORDS 
ADDRESS OF SWITCH REGISTER WORD 

SET PART OF RXCS WORD -
81T#4 UNIT SELECT 
B1T#6 INTERRUPT ENABLE 
BIT#8 DENSITY SELECT (RX02,xx ONLY) 
811'#9 SIDE SELECT (RXXX ONLY) 

WORD COUNT- SET NUMBER OF WORDS TO BE TRANS
FERRED RX02,XX (RX01-N/A) 

READY DELAY- THIS DELAY VALUE IS USED BY THE 
PROGRAM TO ESTABLISH A MAXIMUM TIME TO AWAIT 
THE COMPLETION OF AN OPERATION BEfORE 
PROCEEDING TO THE NEXT. 
Iu(DEFAULT IS APPROX 435 MS FOR PDP-11/20)"* 

SEa 0005 

RDYDX 706 READY MUlTIPLIER- IF THE VALUE SET INTO 704 DOES 
NOT ALLOW ENOUGH T.tME, INCREASE THE SIZE OF 

QPNIJ\1 710 

THE ~lTIPllER. EACH INCREMENT Of THE 
MULTIPLIER WILL CAUSE THE 704 DELAY TO BE 
EXECUTED THAT MANY MORE TIMES. 

OPERATlON Nl.If3ER- THIS IS THE M113ER OF OPER
A nONS TO BE PERFORMED IN A SEQUENCE AND 
SHOULD REFLECT THE NUMBER OF OPERATIONS SET 
INTO THE FUNCTION TABLE. (16 MAXlMUM) 
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228 
22~ 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
.?41 
242 
24'~ 
24 .... 
24') 
.?'16 
Z47 

FUNTAB 712-750 FUNC TIOf\J TABLE-

SOF T SR 

ERRL4J3 
lNTA8 
:JUTA8 

Xf T8.A 

760 

~700 
4000 
5000 

4400 

THIS TABi..E (CONSISTING OF 16 WORD LOCATIONS) IS TO 
BE LOADED WITH THE FUNCTION CODES FOR EACH 
OPERATION TO BE PERFORMED IN SEQUENCE. THE 
NlH3ER OF ENTERIES ~Y BE fRC1t1 ONE (1) TO 
SIXTEEN(16). MAKE SURf THAT THE NUMBER OF 
FUNCTION CODES SET IN THE TABLE IS REFLECTED 
BY THE NUMBER IN LOCATION 710 (QPNUM). 

SOFTWARE SWITCH REGISTER - USED FOR 
SWITCHLESS PROCESSORS • 

ERROR TABLE- ERROR REG FOR RESP. FUCTIONS 
INPUT TABLE- RX DATA BUFFER INTO TABLE 
OUTPUT TABLE- TABLE INTO RX DATA BUFFER 

EXTENDED ERROR TABLE - THIS TABLE CONTAINS 
RESULTS OF READ ERROR CODE OPERATION IN 
FUNCTION TABLE - SEE TABLE DESCRIPTIONS BELOw. 248 

249 
?5C) NOH: RXXX t XX ARE REFERENCES TO DEVICE FUTURE EXPANSION. 



, RX01.2 .. X uTILITY DRIVER MACY11 30(1046) 
CIRXCA.Pl1 14-NOV-?8 12:53 

252 
25~ 
254 
2')5 
256 
2S7 
258 
2'59 
260 
261 
262 
263 
264 
265 
266 
261 
268 
269 
270 
271 
272 
2,1'3 
274 
27S 
')7': 
1_ t, 
217 
218 
27 ,) 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
i.K:f? 
Z9~ 
794 
?9', 
'(?96 
29? 
298 
299 
300 
i)(l1 
\O'~ .... ,~ 

303 
304 
30~; 
')('6 
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6.1 FUNCTION CODES 

o = FILL BUFFER 
1 = EMPTY BUFFER 
2 = WRITE SECTOR 
3 = READ SECTOR 
4 = SET DfNSITY{RX02 ONLY) 
5 = READ STATUS 
6 = WRITE SECTOR WITH DELETED DATA 
7 = READ ERROR CODE 

6.? DATA FORMATS (RELATIVE TO DENSITY) -----_ ..... _----_ ... -........ ---_._----------
SINGLE DENSITY: 64 WORD/SECTOR RX01,02,XX 
uOUBLE DENSITY: 128 WORDS/SECTOR RX02;xx ONLY 

6.3 DENSITY (81T 8 OF CONTROL STATUS WORD .. RX02,XX ONLY) 
-~--~-----------~-~~---~------------~~--------------

o = DOUBLE FREQUENCY (OR FM) SINGLE DENSITY 
1 = MILLER CODE (OR MCM) DOUBLE DENSITY 

6.1.. UNJT SELECT (8IT 4 OF CONTROL STATUS WORD) 
----------------~-------------~~-~-~------

SET TO DEVICE UNIT ADDRESS (0-1) 

6.5 SIDF SELECT (81T9 OF CONTROL STATUS WORD, RXXX ONLY) 
---~---~~----~~~-----------~-~-~----------~---------

SET TO SIDE ADDRESS (0-1) 

6.6 HARDWARE REGISTERS 
-------~~------~-~ 

f 

:,5 !'14! 13! 12~ 11: 10~ 09! 08! 07!06 !05 !04 !03 !02 !Ol !OO! 
j-----~-----~~----~--~-------------~----------------------------, RX(S:!ERR!lNT!XM !XM !Rx2! !SlD!DEN!TR !IE !DON!DRV!FUN!FLN!FUN!GO ! 

-----!-------~----~-.---~-------------~------~---~------------------~! RXWC: ; ! WORD COUNT ! (RX02) 
-----~------------------------~------~-------~-----------------____ ~_I RX8A:: BUS ADDRESS REGISTER '(RX02) 
-~~-~~~-----~--~---------~-------~-----------~-~~--------------------, 
RXfS:; !NXM!WC !SlD!DRV!DRV!DEL!DSK!DEN!AC !INT!SID!CRC~ 

. . . ! !OVF!ltl !ltl !RDY!DAT!DEN!ERR!LOW!DON!RDY! _____ i~ ________ ~ ___ ~ ________ ~ ____ ~ ____ ~_~_~ ___ ~ __ ~ ________ ~ __________ I 

. . 
RXD8: ~ DATA BUFFER t 

-----~---------------------------------------------------------------~ RXrA:: ! O! TRACK ADDRESS t _____ l ________ ~_~ _______ ~ __ ~ ________ ~ ___________ ~ __ ~ ____ ~ _____ ~ ______ t 

, . 
RXSA: I ! 0 : a ! O! SECTOR ADDRESS I 

, , ----- ---------------------------------------------------------------, . , 

NefE: RXXX ~ xx t"r)f RHfRENffS TO DfVlCE ~UTURE EXPANSION. 

SEQ 0007 



I 1 
RX01#2,X UTILITV DRIVER MACY11 30(1046) 15-NOV-78 15:42 PAGE 8 
C1RXCA.P" 14-NOV-78 12:53 SEQ 0008 

6.7 DEVICE ERROP CODES 

, ,'\ 
/.U 

~NXDv'O=:10 
KNXDV1=20 
KERTRK=40 
KHO'1ERR=50 
KSElFER=60 
KNXHDR=70 
KWPROT=100 
KT IMERR=110 
I(NXPRAM=120 
KNXID.AM=130 
KNCHCER=140 
KTKSKER=150 
KXSTRY$=160 
KNODAM=170 
KDCRCER=200 
KMANER=220 
KWCNOV=2.30 
KSTDER=240 

IDRIVE 0 FAILED TO SEE HOME ON INITIALIZE. NO ERROR BIT 
IDRIVE 1 FAILED TO SEE HOME ON INITIALIZE. NO ERROR BIT 
/TRIED TO ACCESS A TRACK GREATER THAN 76. 
IHOME WAS FOUND BEFORE DESIRED TRACK WAS REACHED. 
ISELF DIAGNOSTIC ERROR. 
IDESIRED SECTOR COULD NOT BE FOUND AFTER LOOKING AT 52 HEADERS. 
IWR I TE Flt.JCTI CJ'.J ATTEI\PTED ON A \JRI TE PROTECTED DISK. 
IMORE THAN 40 MICROSECONDS AND NO SEPCLOCK SEEN. 
IA PRE~LE COULD NOT BE F()fJIJD. 
IPREAf'f3LE FOLND BUT NO 10 MARK FOUND wI TH.IN ALLO\JABLE TIME. 
ICRC ERROR ON WHAT APPEARED TO BE A HEADER. ERROR IS NOT ASSERT 
ITHE TRACK ADDRESS OF A GOOD HEADER DOES NOT CCft¥>ARE WITH THE DE 
ITOO ~y TRIES FOR AN lOAM. 
IDATA AM NOT FOUND IN ALLOTTED TIME. 
ICRC ERROR ON READING THE SECTOR FROM THE DISK. 
IR/w ELECTRONICS fAILED MAINTENANCE MODE TEST. 
IwORD COUNT OVERFLOW. 
IWRONG KEY WORD fOR SET MEDIA DENSITY COMMAND. 

PROGRAM DESCRIPTION 

IN ORDER TO MAINTAIN THE CONTlNUOUS EXECUTION OF THE 
OPERAT1ONS DESCRIBED THE PROGRAM IS ORGANIZED AS FOLLOWS: 

START 
DETERMINE IF SWITCHLESS PROCESSOR 
DETERMINE IF LSI PROCESSOR 
INITIALIZE THE RX 
GET RX STATUS WORD (WORD COUNT, UNIT SELECT) 
GET SWITCH REGISTER 
INITIALIZE RX 1F SWITCH 13=1 
EXECUTE OPERATION (SET FUNCTION AND FROM OP TABLE AND SET GO:::1) 
.AWAI T END OF OPERAT ION (READY DELAY) 
STOP IF SWITCH 15=1 
STOP IF LAST OPERAT.lON IN SEQUENCE AND SWITCH 14=1 
POINT TO NEXT FUNCTION CODE IN OP T.AJ3LE 
JUMP BACK TO GET SwITCH REGISTER. 

;8rGINROUTINE [MOD 0.0 CONTROL] 
INITIALlZE STACK 
IF HARDWARE REG 

THEN 
SET SWITCH_REG ADDRfSS=HARDWARE SWITCH REG ADDRESS 

ELSE 
: SfT SWllCH_REGADDRESS=SOFTWARf SWITCH REG ADDRfSS 
fNDIF 
IF ~8~NlSl~PRO(~SSOR 



30< 1 046) 

I 

J 1 
15-NOV-78 15:42 PAGE 8-1 

• SET NO~L PROCESSOR PRI 
• : ELSE 
.: SET LSI PROCESSOR PRJ + SET LSI FLAG 
· END! F -
, CALL aU/PUT [MOD 3. OJ-OUTPUT IN! TlALl ZE ,0 RX ONTWD, (SAD) 
• CALL INPUT [MOD 1.0J-GET RX CSR (DNWD,CSAD,TYIN,CSWf) 
• BEGINDO 
· CALL INPUT [MOD 1.0J-GET SWITCH REG (SWAD,TYIN,SWIJD) 
· CALL PROCESS (MOD 7.0J-F0RM4T TABLE ENTRY (TE,SETFW,FNWD) 

· · , 
• 

· IF SIJR 81T8==1 
: THEFJ 
: CALL OUTPUT [MOD 3.0J-IN1TlALIZE RX (CSAD,lNITWD) 
ENDIF 
CALL OUTPUT (MOD 3.0J-SEND FUNCTION WORD TO RX (CSAD,FW,CSWD,WC.SWlJD,ETAD, TE) 
IF FW [FUNCTION WORD]==EMPTY BUFFER 

THEN 
IF DE'JICE==RX02 <RXCS BIT11=O> 

THEN 
SET TYIN=64 

: CAll INPUT [MOD 1.0]-GET RX01 INPUT BUFFER (DBAD,TYIN) 
: ENDIF 
ENDJF 
CALCULATE ERROR TABLE ADDRESS <ETAD==ET8A+2TE> 
IF ERROR STATUS FLAG:::1 <ERSTAT:::l> 

THEN - -
CALL INPUT [MOD 1.0J-GET ERROR WORD (DBAD.TYlN,ERWD) 
SAVE ERROR WORD (ERWD) IN ERROR TABLE AT (ERAD) 

ELSE 
CALL INPUT [MOD 1.0J-(;ET STATUS WORD (CSAD,(SWD,TYIN) 
IF RX (SR BIT15:::1 [ERROR BITJ 

THEN 
CALL INPUT [MOC' 1.0J-GfT ERROR WORD (DBAD, TYiN,ERWD) 

: SAVE ERROR WORD (ERWD) IN ERROR TABLE AT (ERAD) 
: ENDIF 
ENDIF 
CLEM ERROR STATUS FLAG <ERSTAT> 
ADVANCE TAB[E ENTRV <TE=TE+1> 
IF SWR B1115==1 

THEN 
HALT 
IF TABLE ENTRv=TABLE LENGTH <TE=TL> 

THEN 
: SET TABLE ENTRY=O 
ENDIF 

ELSE 
IF TABLE ENTRv=TABtE Lf~GTH <TE=TL> 

THEN 
, IF SWR BIT14=1 
· THEN 
• : HALT 
· ENDlF 
• SET TABLE ENiRY:::(J <TE::C> 
· : ENDH 
: : [NDH 
; ENDDO 
; E NDROU T I NF 

SEQ 0009 
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421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 
436 
43"7 
438 
4.39 
440 
441 
1..42 
1 .. 4·~ 

444 
445 
446 
4/.7 
448 
449 
450 
451 
452 
453 
454 
... 55 
t..56 
45? 
458 
t..59 
460 
461 
462 
463 
464 
465 
466 
467 
468 
469 
470 
'.1' 4 I 

7.2 

8.0 

8. 1 

& 

TABLES _ ....... ---

1. THE DATA INPUT (FR()\1 RX) TABLE I S AT LOCATION 4000. 

2. THE DATA OUTPUT (TO RX) TABLE 1 S AT LOCA nON 5000. 

3. THE ERROR TABLE IS AT LOCATION 3700. 

- ERRORS ARE STORED IN THlS TABLE, ONE WORD FOR ONE WORD IN 
SEQUENCE CORRESPOODING WITH F~CTION CODE TABLE. (SEE 
FLNCTION TABLE BELOW) 

- OPEAATION-ERROR~ ARE STORED FOR EACH MAINT READ STATUS 
FLNCTION SELECTED OR ON ~y OTHER FUNCTION IF ~ ERROR 
OCCURRED. THE LOCATlON IS ZEROED IF THESE TIJO CONDIT1ONS 
A,iE NOT MET. 

4. THE EXTENDED ERROR CODE TABLE I S AT LOCATION 4400. 

- THE RESULTS OF A READ ERROR CODE ARE STORED IN THIS 
TABLE. 

- OPERATlON - IF A READ ERROR CODE F~CTlON IS USED THEN 
THE RESULTS ARE STORED IN THIS TABLE WITH A STARTING 
ADDRESS AS SHOJ\I IN THE FLJ.JCTlON TABLE BF:LO\J. THE NEXT 
8 BYTES {ONTAIN RESULTS OF THE FLJ.JC Tl ON. 

5. THE Fj',/CTION TABLE IS AT LOCATION 712. 

LJ S T1 NG INDEX 

580 MODULE 0.0 - CONTROL 
727 MODULE 1.0 - INPUT 
764 MODULE 2.0 - PROCESS 
787 MODULE 3.0 -OUTPUT 
895 MODULE 3.1 - OUTPUT SJNGLE WORD 
907 MODULE 3.2 - OUTPUT MUl TlPLE WORDS 
933 MODULE 1/3. 1 - DELAY 
959 MOD U. 2. 1 - WATCH DOG TIMER 
984 SET PROCESSOR PRJ 
9t'i7 RX INTERRUPT HANDLER 
1006 DATA T4BLES 

LIS T r NG 

SEQ 0010 
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473 .NLI S T TTM 
474 .T!TLE RX01#2,x UTILITY DRIVER 
475 ;MA,JNOEC-11-
476 ; 7 FEB 77 UPDA TE: 18-APR-78 
4'17 ;L.PRUCHA V: 3 
478 ;THIS SOURCE TAKEN FROM 8RUT2.LSl 
479 • ENAalE ASS. /IrMA 
480 .MCALL •. '12 •• , • REGDEF 
481 
482 000000 • ::0 
48.3 000000 000000 . WORD 0 
484 000002 000000 . WORD 0 
485 000004 000000 . WORD 0 
486 000006 000000 • WORD 0 
487 000010 000000 • WORD 0 
488 000012 000000 . WORD 0 
489 000014 000000 • WORD 0 
490 000016 000000 . WORD 0 
491 000020 000000 . WORD 0 
492 000022 000000 . WORD 0 
493 
494 000200 .=200 
495 000200 000167 000574 JMP STAAT 
496 
497 ; ***** RX INTERRUPT VECTOR ****1It 
498 
499 000264 .=264 ;RX INTERRUPT HANDLER ADDRESS 
500 000264 003452 RX1NTR ; IF INTERRUPTS ARE USED AND VECTOR ADDRESS 
SOl 000266 000340 340 ; 1S NOT 264, THEN THIS f'olJST BE t-l>DIF lED. 
502 
503 000600 .=600 
504 ;***** RX01,2,X REG1STERS ****~ 
505 
506 000600 ~ 77170 Rxes: 177170 
507 000602 177172 RXD8: 177172 
S08 
509. ; ***** PROCESSOR ADDRESSES ***~* 
510 
511 000604 177776 PSw: 177776 
512 000606 000760 S\JR: 760 
513 
514 ; .. **** CQNTSTANTS **..-* 
515 
516 000610 177570 HPSWR: 177570 ;HARDWARE SWITCH REG ADDRESS 
517 000612 000760 SfSWR: 760 ;SOFTWARE SWITCH REG ADDRESS 
518 000614 000004 BTRP: 4 :8LiS TRAP ADDRESS 
519 000616 000006 BTRP2: 6 ;SUS TRAP PRI lEVEL 

SEQ 0011 
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521 000700 
52? 
52-3 
524 
525 
526 
527 
528 
5~)9 

530 
531 
532 
53") 
534 
)55 
5"~ 
537 
538 
5,59 
5/.0 
51~ 1 
c' ') )'-i, 
c)'~ -S 
S/ .. l. 
545 
54t) 
547 
548 
'>49 
550 
551 
552 
553 
554 
555 
556 
557 
558 
559 
560 
561 
562 
563 
564 
56S 
566 
56? 
568 
')69 
570 
571 
57? 
5?~ 

000700 
000702 
000704 
000706 
0007iO 

000712 
000714 
000716 
000720 
000722 
000724 
000726 
000730 
000732 
000734 
000736 
000740 
000742 
000744 
000746 
000750 

000000 
000001 
100000 
000001 
000001 

OOOt'VO 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 

004000 oosono 
0037~O 
00/.400 

514 000760 
S7) 000760 000000 

JIll 1 
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SEQ 0012 

.. =700 
; H_*. SET PARAMETERS DESIRED FOR lJ'JIT iJ'JDER TEST .. **** 

SETCS: 0 ;SET RXCS-USED TO SET: DRV#ISIDE#IDENSITY BIT1INTERRUPI 
WRDCNT: 1 ;WORD COLNT-FOR FILL OR EMPTY BUFFER OPERATIONS 
RDYDLY;~OOOOO ;READY DELAY : TIME OUT 
RDYDX: 1 ;READY ftULTIPLIER : DELAYS 
OPNlJ'fl: 1 ;NlI'BER OF OPERA n ONS (j TO 15 DE C I MAL ) 

.. - .... "-! ... ----... - ...... --------..... -----, ... - .. _ ... ___ ................... ~ ............. !1111110 ..... ____ ~ __ .. _ ... __ ...... _: __ ... __ _ · , 

· **'4' •• FlIVCTION TABLE *'4'*** 

:ENTER FUNCTIONS IN SEQUENCE DESIRED. (fUST HAVE AT LEAST 1 FUNCTION 
;ENTERED, AND MAY HAVE UP TO 16 OPERATI~S. SET THE OPERATION COUNTER 
: COPNlPI) ABOVE EQUAL TO THE NLl'BER OF FLNCTlONS IN THE SEQUENCE. 
· · • CODE 
· , 
• 

· • 
· 

0 
1 
2 
3 
4 
S 
6 
7 

=:: 

=-
::::: 

-
--
.-
-
:-

FlJNCT ION 

F El BUFFER 
EIYPTV BUFFER 
1JR1 TE SE C TOR 
READ SECTOR 
SE T DENSITY (RX02,XX) .... BE CAREfUL TAKES 15 SECONDS ** 
READ MAINTENANCE S L~ IUS ** MA.1NTENANCE MODE ** 
WRITE SECTOR WITH DELETED DATA 
READ ERROR CODE 

· -...... _-_ ..... ---;-... --.~--... -.-.. ---..................... -....... :-'-----.... ---.. -.... -...... --""'"'------ .... ---- ................ ..... · · !--< fILL WITH SEQUENCE OF H.NCTlONS 
• 
• fTAD XfTAD (RX02,XX ONLY) ... -_.-.... · 0 3700 4400 fUNTA8: · · 0 , 3702 4420 ,-, 37()4 4440 \.J · 0 , 3706 1.460 

C · 3710 4500 , 
0 · 3712 4520 • 
0 · 3714 4540 • 
0 · 3716 4560 • 
0 · 3720 4600 • 0 · 3722 , 6,20 
0 · 3724 4640 • 
0 • 3726 4660 
0 • 3730 4700 a · 3732 4720 
0 · 3734 4740 • 
0 · 3736 4760 • 

.----------------.---------.----------~----~---------------------------, 
JNlAl:3=4000 
ourAB~5000 

ET8A;:;3700 
XfT8A:::4400 

;ADDRESS Of INPUT T.ABLE, RX TO TABLE 
;ADDRESS OF OUTPUT TABLE, TABLE TO RX 
;ADDRESS OF ERROR TABLE (16 WORDS) 
;AODRESS or EXTENDED ERROR (ODE TABLE 

.---------.-----------------------------~-----~------------------------• • -::760 
S(JFTSR: 0 ;SOfTWARE SWITCH REG 
.------------.-----~---------------------------------------------------• I 

'--------------------------------------,-,-, ---.-~ 



N 1 
~XOl .2 .. X IJT It ITY DR 1 VER MAC Y 11 
ClR)«(A.Pl1 14"'NQV-?8 12=53 

30<1(46) 15-~'OV-18 15:42 PAGE 10-, 
SEQ 0013 

578 001000 .:.-1000 
I)'; .~ ;START OF PROGRAM 
.,80 · SBT TL MODULE 0.0 - CONTROL 
S81 · '-'.--... .-.'~- ..... --,-. ..,------ ... -.. ----.,--...... -.... -----------, ... ---... -.. -- .... -... -.. .-----.... -........... -• 
582 
S8:3 001000 0'.2706 000500 START: f110V .ct500.SP ; INfIALllE STACK P1CWTER 
5~ OO'()().!. 012717 00104? 177602 Mav .ctSSWTRP,GJ8TRP ;SfT 8US TRAP FORS~1TCHLESS ADR TRAP 
sa') 001012 012777 000200 177576 MaV 11200.iiBTRP2 ;SET PROCESSOR PRl FOR TRAP 
~86 1))1020 OOS71? 177564 rsr iiJHDS\JR ; CAUSE SWI TOoflESS PROCESSOR TRAP 
587 001024 016767 117560 177554 MaV HDS\JR,SWR ; Sf T UP FOR HARDWARE SwI TCH REG. 
S88 0010.32 016767 177552 002272 MOV HDSWR6DISPlY ;SET DISPLAY REG 
589 001040 00040:3 BR START ;NO SW1TCHlESS PROCESSOR TRAP BRANCH 
590 001042 0161'67 ll7':44 177S:~6 SSWTRP: MOV SFSWR,$WR ;SET UP SOFTWARE SWlTCH REG. 
501 001050 012777 001074 177536 SfARTO: MDV IILSITRP .. iBTRP ; SET BUS TRAP FOR LSI TRAP 
5ty~ 00"10')6 012777 ()(,J0200 177532 MOV .ct200,aBTRP2 ;SfT PROCESS 
593 001,064 012717 000)40 177512 fi'{)V #340,caoSW ;CAUSE l.SI TRAP 
594 001072 000405 8R r; T AAT1 ;8R I F NO TRAP 
"9) OC'l074 012767 000001 000740 LSITRP: MOV 1t1 .. LSIFLG ;5fT SWITCHLESS PROCESSOR fLAG 

00'102 106427 000200 MTPS 11200 ;5£T LSI PRIORITY 
)9, 001.106 005077 '71502 STARn: CLR Ol3TRP ;RESET BUS TRAP 
Sge. 001112 005077 177500 CLR ~rR,02 ;RESET BUS TRAP 
599 001116 012767 000001 000642 MaV 1f1.TR ; INTlAL IlE INPUT TYPE 
@ 001124 012767 00000o 000632 I'I()v 110. T£ ; INTIALlZE TABLE ENTM 
601 00'132 012767 00000o 000660 MOV ItO.DNWD ; Sf T D(~"E 81 T TO ZERO 
~J2 001140 016167 1771.. ~4 000636 MaV CSAD.ADOT ;ADDRESS OF OUTPUT WORO (PASS TO 3.0) 
60~ 001146 016767 000652 000632 MOV INTWD.WDOT ; INTIALl if ~D (PASS ro 3.0) 
i~1J4 001154 00476/ 001076. )SR PC,OUTPUT ;lNTIALIlE DEVICE DO 3.0 .. . 

: 000632 ,~c; 001160 012767 000040 Mav 1140.DNWC> : Sf T DCNE BIT TO ewe 
t:AJ() 001166 016767 177406 000576 MaV CSAD.ADIN ;ADDRESS OF INPUT WORt> (PASS TO l.t 
Cl.)7 001174 016767 000566 000574 MaV TR.TYIN ; INPUT TYPE (PASS TO 1.0) 
608 001202 004767 000640 JSR PC" INPUT ; 1I\PUT DEVI CE CS REG 00 1.0 
~ 001206 016767 000562 000612 f'()V IJDIN,CSw() ;SAVE DEVICE CS REG ( FRCl'1 1.0) 
61(; 00"214 016767 177366 000550 000: ft{)V S~,ADIN ;ADDRESS OF WORD INPUt (PASS TO 1.0) 
611 001222 012767 00000o 000570 rvov 110 , O/'IJD : Sf T DCNE 81 T TO lERO (PASS TO 1.0> 
612 0'\1230 01276[ 000001 000530 fi()V ~1 , TR ; Sf T INPUT T VPE (PASS TO 1.0) 
613 .y '''36 016767 000524 000532 ~V TR,TY1N : INPUT TYPE (PASS TO 1.0) 
6*'4 0.. 244 004767 000576 JSR pc, If\PUT ;lNPUT SWlTCH REG DO 1.0 
61 ~> 00'1250 016767 000520 000552 MaV WDiN, SWW() ; SAVE SWITCH REG ( FRCf'1 1.0) 
616 001256 016767 000502 000514 MaV TE, TABENT ;.TN3lE ENTRY (PASS TO 2.0> 
617 001264 Ol6767 177410 000524 MaV SE rF~, S TWO ;SE r FlWeT HW WORD (PASS TO 2.0) 
618 001272 004767 000106 JSR PC ,PROCES :PROCfSS TABLE ENTRY DO 2.0 
619 ~"?76 016767 000500 000456. MOV rNWD FW ; :,·\vE FLNCT HW WORD (FRCf1 2.0) 
620 , 3()0:. 032767 020000 000516 IFAO: BIT ~2oo60.swo ; 1 F SR Bl T#13 
6<1 001312 001413 8EO EA10 ;E~lS CJ-4E .. THEN 
622 001314 012767 000040 088476 fll[)V 1140.DNWO ;SET D~ 8IT (PASS TO 3.0) 
623 001322 016767 17'1252 00 454 WJV CSAD .. ADOT ;AAD seT ADDRESS OF OUTPUT (PASS TO 3,() 
624 001330 016767 000470 000450 MOV INTWO,-'OOT ;AND SET INTlAlIIE WORD (PASS TO 3.0) 
625 001336 00 ,767 000714 JSR PC~OUTPUT ;IWD INTIAL1ZE DEVICE DO 3.0 
62t: 0013'.2. 01(.767 ()()\)()l. J 000450 EA10: f'{)V 114v.DNWO ;SET DONE 8IT TO ONE CJt~SS TO 3. (' 
627 ~1350 016767 ()()()I. 1 0 000460 MOV TE. TBEN ;TABlE ENTRY (PASS TO 5.0) 
628 1356 016767 000400 008422 MOV FW,WDOT :Fl.I-JCTJ~ WORD FOR OUTPUT (PA~S TO 3.0) 
629 001364 01 1:J767 000436 00 376 MOV CSWD,STATWD ;DEVICE c)TATUS WORD (P',,,,$ TO 3.0) 
630 001372 016767 177304 000410 M(iV we .WDeT ;8UF F ER'OR:O COLNT (RX02) (PASS TO 3.0) 
631 001400 ~767 000424 000404 MOV SWWD,TASA ;TA AND ;)~\ UN SWITCH WORD) (PAS~ TO 3.0) 
632 001406 767 000644 .JSR P(.OUTPUT : OUTPUT fLNCT IO'J WORD 00 3.0 
63~ J)()1L.1? 016701 0'00344 MOV FW.R1 ;MOVE FUNCTION WORD TO r.t 

'-----------------------------------------_ .. _ .. _------
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CZRXCA.P11 14-NOV-78 12:53 MODUlE 0.0 - CONTROL SEa 0014 

634 001416 042701 177761 81 C 11177761,R1 ;MASK ALL BUT FUNCTION 
635 001422 022701 000002 IF80: CMP 112,R1 ;IF FUNCTION IS (FW 81T5#3,2,1) 
636 001426 001023 BNE ELBO ;'t~TY BUFFER" ( 0,0,1> 
637 001430 016701 000372 MOV CSWD R1 ;THEN MOVE CS WORD TO Rl 
638 001434 032701 004000 IFCO: 81T 114006,Rl :IF DEVICE IS 
639 001440 001016 BNE ELBO ;RXOl (RXCS BIT#11=0) 
640 001442 012767 000064 000316 Mev 1164,TR ;THEN SET TYPE TRANSFER 
641 OOi450 016767 000312 000320 MaV TR, TYIN ;INPUT TRANSFER (PASS TO 1.0) 
642 0- 456 012767 00000o 000334 MeV 1I0,DNWD ;SET DONE BIT TO ZERO (PASS TO 1.0) 
643 001464 016767 177112 000300 MOV D&\D,ADIN ;ADDRESS OF INPUT (PASS TO 1.0) 
644 001472 004767 000350 JSR PC, If'¥>UT ; INPUT RXOl ''E~TY BUFF" DO 1.0 
645 001476 016767 000262 000326 ELBO; MaV TE ,I"tJL TE ;SET UP TABLE ENTRY 
646 001504 006367 000322 ASL MULTE ;l"tJlTIPLY TABLE ENTRY (*2) 
647 001510 012767 003700 000316 MOV IIETBl\,ETAD ;SET UP ERROR TABLE BASE ADDRESS 
648 001516 066767 000310 000310 ADD MULTE,ETAD ;CALCULATE ERROR TABLE ADDRESS 
649 001524 012767 000040 000270 MOV 1140,RDYWD ;SET DONE BIT rEST (PASS TO 1/3.1) 
650 00153? 004767 001512 JSR ?C,DELAY ;DELAY FOR DONE DO 1/3. 1 
651 0Oi.,36 032767 000001 0013~4 I F DO: 8IT IIl,ERSTAT ;IF ERROR STATUS 
652 001544 001401 BEQ ELDO ;EQu.\LS 1 THEN 
653 001546 000417 8R EIOO ;PROCEED TO END IF 'D' 
654 001550 012767 000001 000220 ELDO: /"';0 V IIl,TYIN ;SE~ INPUT TYPE -SINGLE WD (PASS TO 1.0) 
655 001556 012767 000040 000234 MOV 1140,DNWD : SE"; Dcr-JE Bl T -CCtJPARE we (PASS TO 1.0) 
656 001564 016767 177010 000200 rYlOV CSAD,ADIN ;SET ADRESS OF INPUT WD (PASS TO 1.0) 
657 001572 004767 000250 JSR Pc, If'¥>UT ;GET DEVICE STATUS we DO 1.0 
658 001576 032767 100000 000170 UEO: BIT 1I100000,WD1N ;IF DEVICE ERROR 8IT (RXCS 81TI/15=1) 
659 001604 001422 BEQ ELEO ;EQu.\LS 1 
660 001606 012767 000001 000162 EIDO: MOV IIl,TYIN ;SET INPUT TYPE -SINGLE we (PASS TO 1.0) 
661 001614 016767 176762 000150 MOV D&\D,AD1N ;SET ADDRESS OF INPUT WD (PASS TO 1.0) 
61:>2 001622 012767 000040 000170 MOV 1140,ONWD ;SET DONE BIT -COMPARE we (PASS TO 1.0) 
663 001630 004767 000212 JSR PC, INPUT :GE r DEVI CEERROR WI) (RXES) DO 1.0 
f:h4 001634 016767 000134 000176 MOV WDIN .. ERWD : SAVE ERROR WI) 
665 001642 016777 000172 000164 MOV ERUD,iETAD ; STORE ERROR WORD IN TABLE 
fX,6 00165() 000405 BR EIEO ;PROCEED TO END IF 'E' 
667 001652 012777 000000 000154 ELEO: MOV IIO,@ETAD ;ZERO ERROR TABLE LOCATION 
668 001660 005067 001224 (LR ERSTAT ;CLEAR ERROR STATUS (SET 8Y 3.0) 
f:b9 001664 005267 000074 fIEO: INC TE ;lNCREMENT TABLE ENTRY 
670 001670 032767 100000 000132 iFF 0: BIT 111 00000, SWWD ;IF SR 81T#15 IS 
671 001676 001411 BEQ IFHO ;EQUAl TO ONE 
672 001700 000000 HALT ; THEN HAL T 
673 001702 026767 177002 000054 IF GO: CMP TL, TE ;IF (TL -TE) 
674 001710 001003 BNE EIGO ;TE=TL 
675 001712 012767 000000 000044 MeV 1I0,TE ;THEN SET TE=O 
676 001720 000415 ElGO: 8R E1FO 
677 001722 026767 176762 000034 IFHO: CMF' TL.TE ; IF (TL-TE) 
678 001730 001010 BNE EIHO ; TE:::TL 
679 001732 032767 040000 000070 IF 10: BIT 1140000.SWD ;ThEN IF SR 81TII14 IS 
680 001740 001401 BEQ fIlO ;EQUAL TO ONE 
681 001742 000000 HALT ; THEN HALT 
682 001744 012767 000000 000012 EI10: MaV 110 .. TE ;SET TABLE ENTRY TO ZERO 
683 001752 000240 £IHO: NOP 

I 684 001754 000240 fIFO: NOP 
685 001756 000167 177232 JMP 000 ;GET NEXT TABLE ENTRY 
686 .-~-~~-----~~-~------~-----~-------~--~----------------------~----------• 
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688 
689 
690 
691 
692 
693 
694 
695 
696 
697 
698 
699 
700 
701 
702 
703 
704 
705 
706 
707 
708 
709 
710 
711 
712 
713 
714 
715 
716 
717 
718 
719 
720 
721 
722 
72~ 

001762 
001764 
001766 
001770 
001772 
001774 
001776 
002000 
002002 
002004 
002006 
002010 
002012 
002014 
002016 
002020 
002022 
002024 
002026 
002030 
002032 
002034 
002036 
002040 
0020it2 
0020it4 

000606 
000600 
000602 
000710 
000702 
000700 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
00000o 
00000o 
000000 
00000o 
00000o 
00000o 
00000o 
00000o 
000000 
00000o 
040000 
000000 
000000 
000000 
00000o 
000000 
000000 
000000 
000000 

C 2 
30(1046) 1S-NOV-78 15:42 PAGE 10-4 

MODULE 0.0 - CONTROL 

;MODULE 0.0 - REGISTERS AND PARAMETERS ---------------------------------SWAD=SWR ;EXTERNAl. SWlTCH REG ADDRESS 
CSAD=RXCS ;EXTERNAl, RXCS ADDRESS 
DBAD=RXDB ;EXTERNAl, RXD8 ADDRESS 

Tl=OPNUM ;EXTERNAL,SET FUNCTION TAdlE LENGTH 
WC=WRDCNT ;EXTERNAl, WORD COUNT 

SE TFW=SETCS ; EXTERNAL, SET PART OF FlJ'.JCTION WORD 
FW: 0 ; lNTERNAl. FlJ'.JCTlON WORD 
TE: 0 ; lNTERNAl, T.A8LE ENTRY 
TR: 0 ;lNTERNAL. TRANSFER TYPE 
STATWD: 0 ;MODULE ~.O DEVICE STATUS WORD 
ADIN: 0 ;.IIt1ODULE 1.0 INPUT ADDRESS 
WDIN: 0 ;MODUlE 1.0 INPUT WORD 
TYIN: 0 ;MODUlE 1.0 TYPE TRANSFER 
T.ABENT: 0 ;MODULE 2.0 TABlF ENTRY 
FNWD: 0 ;MODUlE 2.0 FlJ'.JCTION WORD 
A00T: 0 ;MODULE 3.0 OUTPUT ADDRESS 
WDOT: 0 ;MODULE 3.0 OUTPUT WORD 
WDCT: 0 ;M0DUlE 3.0 WORD COUNT (RX02) 
TASA: 0 ;MODUlE 3.0 TRACK AND SECTOR ADDRESS 
DATAD: 0 ;MODULE 3.0 DATA ADDRESS 
S TWD: 0 ;MODULE 2.0 PRESET FlJ.JCTlON WORD 
DNWD: 0 ;MODULE 0.0 D~E READY TEST WORD 
RDiWD: 0 ;MODUlE 1/3.1 READY WORD 
INTWD: 40000 ;INTERNAL 1INITIALIZE DEVICE WJRD 
CSWD: 0 ;lNTERNAl1DEVICE CS REG 
SWWD: 0 :INTERNAl 1SWITCH REG WORD 
MULTE: 0 ;lNTERNAl1MULTIPlY TABLE ENTRY PARAM. 
f TAD: 0 ; 1,'11 TERNAL IADDRESS OF ERROR WORD 
T8EN: 0 ;MODULE 3.0 CURRENT TABLE ENTRY 
ERW'D: 0 ; INTERNAL TEf4F STORAGE ERROR WORD 
LSIFLG: 0 ;EXTERNAL LSI PROCESSQR/SWITCHLESS PROCESSOR FLAG 
INTRFG: 0 ;EXTERNAL, INTERRUPT FLAG 

• MODtJL' E· 0 0 ----- END MODlJlE -------------------------------------------• "1 .• . ;",. _ 

SEQ 0015 



o 2 
RX01.2,X UTILITY DRIVER MACY11 30(1046) 15-NOV-78 15:42 PAGE 10-5 
ClR)(CA .• P1'1 14-NOV-78 12:53 MODULE 0.0 ... CONTROL 

l~'S 
7'(:'6 
72l . S8TTL MODULE 1.0 - INPUT 
7~'8 "-----------------------------------------------------------------------7c:.'9 • 

730 002046 C0024 0 INPUT: NOP 
731 002050 IJ32767 000001 177720 IrA 1 : 8lT Itl,TYIN :1~ WORD TRANSFER 
732 002056 001413 BEQ ELAl ;EQUALS ONE 
733 002OCO 016767 '77734 177734 Mav DNWD,RDYWD ;SET READY WORD (PASS TO 1/3.1) 
734 002066 004767 001156 JSR P('DElAY ; DELAY FOR READY DO 1/3. 1 
735 002072 000240 NOP 
736 002074 017767 177672 177672 MaV QlADIN,WDIN ;THEN TRANSFER WORD (PASS TO 0.0) 
737 002'02 000240 NOP 
738 002104 000431 8R EIA1 ;BRANCH TO ENDIF 'A' 
739 002106 012767 000000 000062 ELA 1 : MOv' ItO.8YeNT ;lNTIALIZE BYTE COUNT 
740 002114 016701 000056 BDA 1: MaV BYCNT. .. Rl ;MOVE BYTE COUNT 
741 002~t!O 062701 004000 ADD J18AINT8.Rl ;ADD DATA BASE ADDRESS TO BYTE COUNT 
742 002124 010167 000050 MOV Rl,DAINAD ;MOVE RESULT TO DATA ADDRESS 
743 002130 016767 000046 177664 MOV INTR,RDYWD ;SET READY WORD (PASS TO 1/3.1) 
744 002136 004767 001106 JSH PC,DELAY ;DELAY FOR READY DO 1/3.1 
745 002142 117777 177624 000030 ,""1OV8 QlADIN,iDAlt-..IAD ;MOV DATA BYTE TO INPUT DATA TABLE 
746 002150 00526,' 000022 INC BveNT ;lNCREMENT BYTE COUNT 
747 002154 0002'. v NOP 
748 002156 000240 NOP 
749 002160 032767 000200 000010 BIT 11200.8YCNT ;1E5T BYCNT 
750 002166 OO~752 DUA ).: BEQ BDA1 ; DOLNTlL BYCNT:::128 BYTE S 
751 002170 OV024 0 E1.41: NOP 
752 002172 000240 NOP 
753 002174 000207 
754 

RTS PC ;RETURN TO MOD 0.0 

755 
756 ;MODULE 1.0 REG.lSTERS -----~--~--~--~~~----~---~-------~----------~-----757 
758 002176 000000 ByeNT: a ; INTERNAL" BYTE COl.NTER 
759 002200 000000 DAlNAD: 0 ; INTERNAL, CURRENT ADDRESS DATA INPUT TABLE 
760 002202 000200 INTR: 200 ; INTERNAL. TRANSFER READY, INPUT 761 004000 BAINT8:clNTAB ; EXTERNAL" INPUT DATA TABLE BEGIN ADDRESS 
762 ;MOD0Lf 1 .0 ----- f ND MonU! ~. -~----~---~------~-~~~-------~---~------~--

SEQ 0016 
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764 
765 
766 
767 
768 
769 
770 
771 
772 
773 
774 
775 
776 
777 
778 
779 
780 
781 
782 

002204 
002206 
002212 
002216 
002222 
002224 
002230 
002232 
002234 
002236 
002242 
002244 
002250 
002252 

000240 
006167 
016705 
012704 
060405 
010567 
011501 
000261 
006101 
016702 
0$0102 
010267 
000240 
000207 

783 000712 
784 002254 000000 
785 

177566 
177562 
OOO?l? 

000024 

177554 
1 '''''-'5 1 '),' , ( I .,)( 

30(1046) 15-NOV-78 15:42 PAGE 18-62 
MODULE 2.0 - PROCESS 

.S8TTl MODULE 2.0 - PROCESS . _ ..... - ......... ---.-................ _ ......... -_ ... - ......... --; ...... _-----------'---_ ..... _--_._---..... - ..... --.. - ... _ ... ---• 

PROCES: NOP 
ROL 
MOV 
MOV 
ADD 
MeV 
MeV 
SE C 
ROL 
MeV 
815 
MOv 
NOP 

Rl 
STWD.R2 
Rl,R2 
R2,FNWD 

;DOLBlE ENTRY FOR TABLE ADDRESS 
;ENTRY FU'JCTlCIIJ CODE TABLE 
;MSE ADDRESS FLNCTION CODE TABLE 
;FORM ADDRESS OR FlIoJCTION CODE 
;SAVE ADDRESS OF FlIoJCTICJ.J (ODE 
;GET FlIoJCTlON CODE 
: SET CARRY 81 T 
;FORMAT FUNCTION CODE + GO BIT 
; GE T SE T FlI-JC TION WORD 
;MASK Fl.NCT ION CODE ONTO SE T FUNC Tl ON WORD 
;FtJ.JCTION WORD (PASS TO 0.0) 

RTS PC ;RETURN TO MOD 0.0 
: MO'DUl E: 2.0 RE G 1 ,$ T E R S - .... - .. --"""" .. - ......... --....... - ... ----' ............ - .... ----..... --......... --------... -

T8A=FUNTA8 ;8EGIN ADDRESS FUNCT IOtv CODE TABLE 
fU,\J(AD: 0 ;CLJRRENT FUNCTION rODE ADDRESS 
;MODlftE 2.0 ----- END MODULE ------------------- ----------------------

SEQ 0017 
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RX01.2.X uT]tITV DRIVER MA(Y11 30(1046) lS-NOV-78 15:4;:' P,'\GE 10-7 
(lRXCA.P11 14-NOV-78 12:53 MODULE 3.0 - OUTPUT 

.S8TTL MODULE 3.0 - OUTPUT 787 
?8g 
789 "---------------------------------------------------------------------• 

790 002(56 ~)({)~J,'tO 
791 002~60 C16767 
'7'92 002('66 C 16767 
193 002;;74 C16767 
794 002:,02 004 76 7 
?9S 002306 032767 
7'96 002314 001001 
797 002:~16 000402 
'798 002320 000167 
'''99 002324 032767 
800 002332 00101 3 
801 002~)34 032767 
802 002342 001077 
803 002341. 032767 
804 002352 001443 
805 002351. 016767 
p,(}6 002362 016767 
807 002370 016767 
P.()8 002376 004 767 
."!m ('102'.02 0.32767 
810 002410 001004 
811 002412 012767 
812 002420 000403 
813 002422 012767 
814 002430 016767 
815 0021.36 016767 
816 002444 016767 
817 002452 004767 
818 002456 000167 
819 002462 0.32767 
820 002470 001013 
821 0)2472 016767 
822 002500 0'16767 
823 002506 016767 
824 002514 004767 
825 002520 000460 
826 002522 032767 
('327 002530 001516 
828 002532 032767 
8;)9 002540 001 OS 1 
830 002542 016767 
831 002550 016767 
832 002556 042767 
833 002564 016767 
a~ 002572 004767 
835 002576 016767 
8.36 002604 006067 
837 002610 00606 7 
8.38 002614 006067 
839 002620 006067 
840 002624 006067 
841 002tJ30 006067 
842 OO'?6~54 042767 

177534 177534 
177514 000604 
1 76.300 000600 
000614 

OUTPUT: 

040000 177472 1 F A3: 

000520 ELA3: 
000010 177454 THA3: 

OOO{)04 177444 IF H3: 

004000 i 774 16 J I 3 ; 

000516 177440 
11'7422 000510 
176206 000504 
000520 
000002 117376 IFI<3: 

005000 000474 

001.000 000464 ElK3: 
000442 177.364 f 1 K.3: 
000452 000434 
, 76132 000430 
000444 
000362 
000002 i 77316 IF J3: 

000400 177322 
002274 000376 
176070 000372 
000432 

E113 : 
000004 177256 IFC3: 

000002 177246 IFD3: 

000330 
177236 
177700 
176012 
000324 
177210 
000270 
000264 
000260 
000254 
000250 
000244 
177600 

177252 HH3: 
000322 
000314 
000.310 

000274 

NOP 
tfOV 
MeV 
MOV 
JSR 
Blf 
8Nt 
BR 
JfV'P 
Blf 
BNE 
BIT 
BNE 
SIT 
8EQ 
MOV 
MOV 
MOV 
.ISR 
8IT 
BNE 
''''k..''JV 
8R 
MOV 
MO\/ 
MOV 
MOV 
JSR 
JMP 
8IT 
8NF 
MOV 
MOV 
MOV 
JSR 
BR 
8lf 
BEQ 
BIT 
BNE 
MOV 
MOV 
8IC 
MOV 
JSR 
MOV 
ROR 
ROR 
ROR 
R0R 
ROR 
ROR 
81r 

OMJD,RDYIJD 
WDO r , WRD S 
CSADR,ADRS 
PC OUTSWD 
1146000, WOOT 
fLA3 
fHA3 
ENP3 
lfiO~WDOT 
IF C, 
itf., WOOT 
ELH3 
it4000,STATWD 
lFJ3 
OTTR,RDYWD 
WDe T , IJRDS 
0&\OH,AORS 
PC,OUTSWD 
Jf2, ~OT 
ELK3 
m?AOUT8,BA 
E 1K.3 
IfBAINTB,8A 
OTTR ,RDYWD 
BA,IJRDS 
DBADR,ADRS 
PC ,OUTSW:J 
FND3 
1f2,i.JDOT 
fIn 
OT TR ,ROYIJD 
BAOUTB,WRDM 
DBAD,ADRM 
PC,OUTMWD 
F IH3 
.tf4,WDOT 
1 F £.3 
1f2,IJDOT 
IF F 3 
OTTR ,RDYWD 
rASA WRDS 
#177~00"WRI)S 
DBAD,ADRS 
PC.OUTSWD 
TA'jA.WRDS 
WRDS 
WRDS 
l,JRDS 
WRDS 
WRDS 
Wt~~S 
R177600.WRDS 

; RE.l\D Y TE 5 T WD 
;WORD FOR OUTPUT 
;ADDRE5S OF OUTPUT 
;OUTPUT fl.t-JCTION WD 
;IF FLNCTION IS 

(PASS TO 3.1) 
(PASS TO 3. 1) 
(PASS TO 3.1) 

(FW) DO 3. 1 

;NOT AN "INTlALIlE" (FW 81T #14=0) 
; THEN I A' 
;ENDIF 'A' -DONE 
; THEN. IF FLNCTI()\J IS 
;·'READ~~IrEJIlL;EMPTY .. (FW B1TII3=0) 
; A'\ID THEN 1 F F lI'JC Tl ()\J IS 
;"EMPTY.FILl" (FW 81TII2=0) 
; THEN IF DEVlCE IS 
;Rx02 (RXCS 81T#11:1) 
; THEN SET OUTPUT RtAOY TEST WORD 
;,AND SET ..oRD FOR OUTPUT 

(PASS TO ~.1) 
(PASS TO 3.1) 
(PASS TO 3.1) ;AND SET ADDRESS OF OUTPUT 

; OUTPUT tJORD COlNT \JORD DO 3. 1 
;IF FLNCTION 15 
;''F III BUFFER" (FW B1TII1=0) 
~ Sf r ·8ASf ADDRE SS FOR F II L 
;8RANCH TO ENDIF 'K' 
;SET BASE ADDRESS FOR EMPTY 
;SET OUTPUT READY TEST WORD 
;WORD FOR OUTPUT 
;ADDRESS OF OUTPUT 
:OUTPUT BASE ADDRESS WORD 
; DONE 
; 1 F F LNC TI ON 1 S 

(PASS TO 3. 1) 
(PASS TO 3.1) 
(PASS TO 3. 1) 

DO 3. 1 

;"F ILL BUFFER -RX01" (FW B1Tlll=O) 
; THEN SET OUTPUT READY TEST WORD (PASS TO 3.2) 
;WORD TN3lE FOR OUTPUT (PASS TO 3.2) 
;ADDRESS OF OUTPUT (PASS TO 3.2> 
;OUTPUT \1K)RD TN3lE DO 3.2 
;BRANCH TO ENDIF 'H' 
;IF FUNCTION WORD 15 
:'\JP.ITE 0.0." OR ''READ LC."(FW BITII.?::1) 
; THEN. IF Fl.f.JCTICW IS 
;'\.JRITE D.D.", THEN 
;SET OUTPUT READY TEST WORD 
;MOVE TRACK AND SECTOR ADDRESS 

(fW BITlll=O) 
(PASS TO ~.~) 
(PASS TO 3.1) 
(PASS TO 3. n ;FCRMT TO SECTOR ADDRESS 

;ADDRESS OF OUTPUT 
;OUTPUT SECTOR ADDRESS 
;MOVE TRACK AND SECTOR ADDRESS 
; F ORJ'l'A ,. 
; FORMA T 
:FO~AT 
; fORMAT 
; FORMAT 
; F ORMA.T 
;rORMAf TRA(I(A.l"DRE SS 

(PASS TO 3.1) 
DO 3.1 

SEQ 0018 
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SEQ 0019 CIR)(CA.P11 14-NOV-78 12:53 MOOULE 3.0 - OUTPUT 

843 002642 016767 000230 177152 MeV OTTP.RDYWD ;SET OUTPUT READY TEST WORD (PASS TO 3.1> 
844 002650 016767 175726 000224 MOV DMDR.ADRS ;ADDRESS OF OUTPUT (PASS TO 3.1) 
845 002656 004767 000240 JSR PC.OUTSWf.) ;OUTPUT TRACK ADDRESS DO 3. 1 
846 002662 000470 EIH3: BR END.3 ;ENDIF H -DONE 
847 002664 032767 004000 177076 IFF3: BIT 1t4000.STATWD ; IF DEVICE IS 
848 002672 0014 / .. 1 BEQ THE3 ;RX02, THEN (RXeS 81 TN 11 =1) 
849 002674 016767 177136 000214 MeV T8EN.ftULT ;SET UP TABLE ENTRY FOR MUlT. 
850 002702 006367 000210 ASL MULT ;-MJl TlPL Y 
851 002706 006367 000204 ASl r-tllT ; TABLE ENTRY (TE) 
852 002712 006367 000200 ASL I'tUL T ; BY 
853 002716 006367 000174 ASL r-tlL T ; 20(8) 
854 002722 012767 004400 000170 MeV ItXETSA,XETAD ;5ET UP TO CAL. ADDRESS 
855 002730 066767 000162 000162 ADD MULT.XETAD ;EXTENDED ERROR TABLE ADDRESS 
856 002736 016767 000134 177056 MeV OTTR.RDYWD ;SET READY WD TO TR MODE (PASS TO 3. 1) 
857 002744 016767 000150 000126 MOil XETAD,WRDS ;EXT ERR. CODE TABLE ADD (PASS TO 3.1) 
858 002752 016767 175624 000122 MeV DBAD"ADRS ;ADDRESS OF OUTPUT" RXD8 (PASS TO 3.1) 
859 002760 004767 000136 J5R ?C .. OUTSWD ; 0/.0 SASE ADD F OR ERR. CUDE DO 3. 1 
860 002764 000427 8R END3 ; DONE 
861 002766 032767 000002 177012 IFE3: BIT #2,\JDOT ; 1 F F LNC T I ON I S 
862 002774 001404 BEQ ELE.3 ;' 'READ STATUS" (Fw BITN1=1) 
863 002776 012767 000001 000104 THE3: MeV #l .. ERSTAT ;THEN-SET ERR STATUS FLAG (CLEAR BY 0.0) 
864 003004 000417 BR END3 : DONE 
865 003006 032767 004000 176754 ELE3: SIT #4000"STATWD : 1F DEVICE IS 
866 003014 001413 BEQ END.3 ;RX02, THEN (RXCS 8ITII11=1) 
867 003016 016767 000054 176776 MeV OTTR"RDYWD ; SET OUTPUT READY TEST WD (PASS TO 3.1) 
868 003024 016767 000062 000046 MeV VALWD,WRDS ; VALL DA TI ON WORD (PASS TO 3.1) 
869 003032 016767 175544 000042 MeV D8AJ)"ADRS ;ADDRESS OF OUTPUT ,RXD8 (PASS TO 3. 1) 
870 003040 004767 000056 JSR PC .. OUTSWO ;OUTPUT VALIDATION WORD 00 3.1 
871 003044 032767 000100 176734 END3: BIT Itl00,WDOT : 1 F INTERRLPT BIT 
872 003052 001403 BEQ 1$ ; 1 S SE T, THEN 
873 003054 004767 000254 CALL WATCH ;CALL MOD u.2 - wATCH DOG 
874 003060 000405 BR 2$ ;8R TO END 
875 003062 012767 000040 176732 1 $: MeV ,40,RDYWO ;S£T DELAY FOR DONE 
876 003070 004767 000154 JSR P('DELAV ;DELAY FOR 00Nt BIT 
877 003074 000207 .2$: FHS PC ;RETURN TO MOD 0.0 
878 ;MODlJlE 3.0 REGJ STERS ..... --........ - .. - ..... - ....... --.. - .... --.. ' .... --------.................. - ... --............. -
819 
880 003076 000'200 OTTR: 200 ;MODULE 1/3.1 TRANSFER READY, OUTPUT 
881 003100 000000' WRDS: 0 ;MODULE 3. 1 OUTPUT WORD 
882 003102 000000 ADRS: 0 ;f4IK)OULE 3.1 OUTPUT ADDRESS 
883 003104 00000o WRDM: 0 ;MODUlE 3.2 OUTPUT WJAD 
884 003106 000000 ADRM: 0 ;ftIODULE3.2 OUTPUT ADDRESS 
885 003110 00000o ERSTAT: 0 ;MODUlE 0.0 ERR STATUS READ FLAG 
886 883112 000111 VALIJD: 111 ;EXTERNAL, VALIDATION WD (SET DENS.) Asr I r "I" 
887 3114 000000 SA: 0 ;lNTERNAL, TEMP BASE ADDRESS 
888 003116 000000 MUl. T : 0 ;lNTERNAl, MUlTIPLY PARAMfTER 
889 003120 000000 )(ETAD: 0 ;f'K)DULE3.1 EXT. ERR. TABLE ADDR. 
890 000602 DBADR-:D8AD ;MODULE 0.0 RX DATA BUFFER ADDRESS 
891 000600 (SADR::(SAD ;MODULE 0.0 RX CONT/STATUS ADDRESS 
892 005000 BAOUT8!::OUlAB ;ExTER.~l# BASE ADDRESS OUTPUT TABLE 
893 ;MODUlE 3.0 ----- END MODULE .~-~-~---~~-.-.~-----~~---~~--------~~-----
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895 
8% 
897 
898 
899 
900 
901 
902 
903 
904 
905 
906 
90? 
908 
909 
910 
911 
912 
913 
914 
915 
916 
917 
918 
919 
920 
921 
922 
923 
924 
925 
926 
927 

003122 
003124 
003132 
003136 
003140 
003146 
003150 

003152 
003154 
003162 
003170 
003174 
003176 
003202 
003?06 
003212 
003220 
003222 
003226 
003230 
003236 
003240 
003242 

000240 
016767 
004767 
000240 
016777 
000240 
000207 

000240 
012767 
016767 
004767 
000240 
016701 
062701 
010167 
117777 
000240 
005267 
000240 
032767 
001751 
000240 
000207 

928 003244 000000 
929 005000 
930 003246 000000 
931 

176672 176670 
000112 

177734 1 77734 

.S8TTlMODULE 3.1 - OUTPUT SINGLE WORD 

.~~-~~~~--~-~~~-~~~~~~---~-~~~---.~~-~---~----~-~-~---~~---~.~~--~~---~• 
OUTSWD: NOP 

f'OV 
JSR 
NOP 
MaV 
NOP 

RDYWD"RDVWO 
PC,DELAY 

WRDS,,~DRS 

;OUTPUT READY WORD 
;DELAY FOR READY 

;MOVE WORD TO ADDRESS 

(PASS TO 1/3. 1) 
DO 1/3.1 

RTS PC ;RETURN TO MOD 3.0 
;,MODULE 3. 1 ----- END MOOUlE .... - ........ - ......... -----.... --................ - ... -- .... - ..... --...... - ....... -------

.S8TTL MODULE 3.2 - OUTPUT MULTIPLE WORDS 

.-----------~-~--~---~---~~~---~---~~~--~-~----~---~~----~--~---~-----~-• 

OUT,.,.D: NOP 
000000 000062 MOV 
116634 176632 BDA32: MOV 
000054 J5R 

#0~8TCNT 
HD YWD' ~ RD YWD 
PC,DELAY 

;INTIALIZE BYTE COUNT 
;OUTP0T READY WORD 
;DELAY fOR READY 

(PASS TO 1/3.1) 
DO 1/3. 1 

000042 
005000 
000034 
000030 177666 

NOP 
MOV 
ADD 
MOV 
Move 
NOP 

000016 INC 
NOP 

000200 000006 DUA32: elr 
BEQ 
NOP 

BTCNT .R1 
#8AOUT8~R1 
R1~DAOTAD 
Q)DAOTAD,Q)AORM 

BTCNT 

#200~8rcNT 
8DA32 

;MOVE BYTE COUNT 
;ADD DATA BASS ADDRESS TO BYTE COUNT 
;MOV RESULT TO OUTPUT DATA ADDRESS 
;MOV DATA BYTE TO OUTPUT 

;lNCREMENT ByTE COUNT 

;TEST BYCNT 
;00 LNTIL BTCNT=128 BYTES 

HTS PC :RETURN TO MOD 3.0 
;MODUlE 3.2 REGlSTERS -~-~--~--.-~~------~-------~-----~------~~--------
BTeNT: 0 

BAOUT8=OUTAB 
DAOTAD: 0 
;MODULE 3.2 ----... END MODULE 

;INTERNAL, BYTE COUNTER 
;EXTERNAl, BASE ADDRESS OF OUTPUT TABLE 
; INTERNAL, CURRENT ADDRESS IN OUTPUT TABLE 

-----------------~~~~---~-~~-~------------

seQ 0020 
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933 
934 
935 
936 
937 
938 
939 
940 
941 
942 
943 
944 
945 
946 
947 
948 
949 
950 
951 
952 
953 
954 
955 
956 
957 

003250 
003""1S) _ L . L" 

003260 
003262 
003266 
003272 
003300 
003302 
003304 
003310 
003314 
003320 
003322 
003324 
003326 
003330 

000240 
026/27 
001423 
016704 
016703 
036777 
001012 
005303 
010377 
010377 
010317 
001.364 
005304 
001360 
000240 
000207 

000706 
000704 

0033~(? 000762 

1?6544 

175420 
175412 
176524 

000022 
000016 
000012 

.S8TTl MODULE 1/3.' - DELAY 
"----------------------------------------------------------------------• 

DELAY: NOP 
000000 IFA13: CMP 

BEQ 
MeV 

8DA13: MeV 
175300 BD813: 8lT 

BNE 
DEC 
MeV 
MOV 
MOV 
BNE 
DEC 
BNE 

El813: NOP 
EIA13: RTS 
;MODULE 1/3.1 

RYDX-;:RDYDX 
RYDlY=RDYDLY 

DISPLY: 762 

RDYWD,flO 
EIA13 
RYDX,R4 
RYOLY .. R3 
ROYWD "OlC SAD 
EJ813 
R3 
R3,@OlSPLY 
R3,Q)OlSPLY 
R3,@OISPL Y 
B0813 
R4 
8DA13 

;IF READY IJORD 
;EQUI\LS ZERO THEN BRANCH TO ENDIF 'A' 
;5ET READY DELAY MULT 
;SET READY DELAY 
;IF READY 
;EQUAL TO ONE THEN BRANCH TO ENOH '8' 
;ELSE DECREMENT DELAY 
;DISPLAY R3 
;DISPlAY R3 
;OlSPlAY R3 
;OOLNTIl R3-=O 
;DECREMfNT DELAY MULT. 
; DOtNT 1 L R4 =0 

PC ;RETURN TO CALLING MODULE 
REGISTERS --~~----------~----~~~---~--~-------------------

;MODULE 1/3.1 ----- END MODUlE 

;EXTERNAl, READY MULTIPLIER 
;EXTERNAL, READY DELAY 
;INTERNAl. ADDRESS OF LlGHTS 

-----------------------------------------

SE~ 0021 
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959 
96:) 

000000 
000054 
000044 
000042 
176460 

J 2 
30(1046) 15-NOV-?8 15:42 PAGE 10-11 

000104 

MOD U.2.1 - WATCH DOG TIMER 

.S8TTLMOD U.2.1 - WATCH DOG TIMER 

.~--~-~----~~~~-<---~---~~-~-~--~~---------------~-~~--------~~~~-------• 

WATCH: NOP 
MOV 
jSR 
MOV 

BDAU21: MOV 
8DBU21: TST 

BNE 
DEC 
BNE 
DEC 
BNE 

,lfPRO,NEWPRl 
P('SETPRI 
DX,R4 
DLY,R3 
!NTRFG 
ENDU21 
R:3 
BD8U21 
R4 

;5ET PROCESSOR PRl=O 
;SET PROCESSOR PRl 
;SET )ELAY I'ULT 
;5ET DELAY 
; I F INTERRUPT fLAG 
;EQUALS ZERO, THEN 
;DECREMfNT DELAY CNT 
;IF IT EQUALS ZERO 

961 
962 
963 
964 
965 
966 
%7 
968 
969 
970 
971 
972 
973 
974 
975 
976 
977 
918 

003334 
003336 
003344 
003350 
003354 
003360 
003364 
003366 
003370 
003372 
003374 
003376 
003404 
003412 
003416 

000240 
012767 
004767 
016704 
016703 
005767 
001007 
005303 
001373 
005304 
001367 
052767 
012767 
004767 
000207 

000001 177504 8IS 
000340 000036 ENDU21: MaV 
000006 JSR 

BDAU21 
1f1,ERSTAT 
IIPR7,NEWPRI 
pC,SETPRI 
PC 

;THEN DECREMENT DELAY MULT 
:IF IT EQUALS ZERO, THEN 
;5ET ERROR 
;SET PROCESSOR PRl=? 
;SET PROCESSOR PRI 
;RETURN TO MOD 2.3.4 

979 
980 003420 
981 00342,2 
982 
983 
98/. 
985 

000000 
000340 
000010 
100000 

176412 

000012 

RTS 
.---~---~-~-~------------------~~-----~---~-----~------------~----------PRO=O ;PRIORITY 0 
PR7=340 ;PRI0RITY 7 
DX: 10 ;DELAY MUlT 
DLY: 100000 ;DELAY 
;MOD u.2.1 ---- END MODULE ---------------------------------------------
.SBTTl SET PROCESSOR PRl 
~-----------------~--~~---------------------~-----------~--------~-----· 
SETFR}: LSlFlG 

1$ 
NEWPHI 

;IF PROCESSOR IS 
;LSL THEN 
;SET PROCESSOR PRl 
;BR TO END 

986 
987 
988 
989 
990 
991 
992 
993 

003424 
003430 
003432 
003436 
003440 
003446 

005767 
001403 
106467 
000403 
016777 
000207 

000004 175136 1$: 

TST 
BEQ 
MTPS 
8R 
MOV 
RTS 

Sf TPIX 
NEWPRI;CilPSW 
PC 

;SET PROCESSOR PRJ 
;RETURN 

994 003450 000000 
995 
996 
997 
998 
999 

1000 
1001 
1002 
1003 
1004 

003452 000240 
003454 005267 17636t. 
003460 000240 
003462 000002 

SETPIX: 
.-----~------------------~--~-------------------------------------------NEWPRl: 0 ;NfW PROCESSOR PRIORITy 
-------------------~-----~-~---~-----------~--------~------------------· 
· S8TTl RX INTERRUPT HANDLER 
.-------------~----~-----------------------~---------------------------• 

RXJNTR: NOP 
INC 
NOP 
RTl 

INTRFG 
. 
; I NC'Ef'lu::NT INTERRUPT FLAG 

;REluRN TO PROGRAM 
.-----------~----~------------------------------------------------------· 

SEa 0022 
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'\006 
1007 
1008 003700 
1009 000020 
1010 
1011 
10:2 
1013 
10"14 004000 
1015 000400 
1016 
1017 
1018 
1019 
1020 004400 
1021 000200 
1022 
1023 
1024 
1025 
1026 005000 
1027 000400 
1028 
1029 
1030 
1031 005400 000000 
1032 006000 
1033 
1034 
1035 
1036 006000 005000 
1037 006002 012701 177170 
1038 006006 105711 
1039 006010 001776 
1040 006012 012711 000003 
1041 006016 005711 
1042 006020 001776 
1043 006022 100405 
1044 006024 105711 
1045 006026 100004 
1046 006030 116120 000002 
1047 006034 000770 
104,8 006036 00000o 
1049 006040 005000 
1050 006042 000110 
'051 006044 000000 
1052 006046 000000 
1053 006050 000000 
1054 
1055 
1056 
1057 000001 

.SBTTL DATA TABLES 

.~--~~-~--~-~~~~~-~~~~~-~~~~~--~-~~~.~-~~-----~-~~~--~-~--~~--~~~--~----
.. .=3700 ;ERROR TABLE (CODE=5 OR RXES IF ERR OCCURRED) 

.. REPT 16. 

.WORD 0 

.ENDR 

.---~-~~-~------~--~-~------~----~----~-----~---------------------~----• .=4000 
.REPT 
.BYTE 
.ENDR 

256. o 
;INPUT TABLE -- RX TO TABLE 

.--~~---~----------------------.----------------~----~-~-~---~---~------• 
.=4400 
.REPT 128. 
.wORD 0 
.ENDR 

;EXTENDED ERROR CODE TABLE (CODE:?) 

"--------------------------.. _-----------------------------------------• 
.=5000 
.REPT 256 • 
. BYTE 377 
. ENDR 

;OUTPUT TASlE -- TABLE TO RX 

.-----------~---~---~----------~----~-----------------------------------PATCH: 0 ;PATCH AREA 
.=6000 

.------~----.-~-------~-~~------~-~-~--~---~----~--~-----~--~-~--------· 
;-~--~----- Boar RX01 --~~~-~---------~---------------~-----------------BOOTRX: ClR RO 

MOV #177170 .. Rl 
1$: TSTB (R1) 

2$: 

3$: 
4$.: 

BEQ 1$ 
MOV #.3# (R1> 
TST (R1> 
BEQ 2$ 
&-11 3$ 
TSTB (R1> 
BPl 4$ 
MOVB 2(Rl),(RO)+ 
8R 2$ 
HAL T 
CLR 
JMP 
HALT 
HALT 
HALT 

RO 
(RO) 

;LOAD RXCS ADR 
;TEST Rxes 

;SEND CCM-1AND 
;TEST RXCS 
;WAIT FOR TR, DONE, OR ERROR 
;ERROR - HALT! 
;SEE IF ''TR'' 
;NOT ''TR'', BUT ''\)ONE'' 
;MOVE BYTE 
;NEXT 

.-------~--~--------~--~-----------~-------------~----------------------, 

.END 

SEQ 0023 
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ADIN 001772 606- 610* 643* 656* 661* 69911 736 745 
ADOT 002004 602- 623- 70411 
ADRM 00310A 823-., 884# 918* 
ADRS 00310;:, 793'!r 807* 816* 833* 844* 858* 869* 882# 902* 
BA 003114 811* 813* 815 88711 
BA!NT8= 004000 741 76111 813 
8AOJT8= 005000 811 822 89211 916 92911 
BD,~u21 003354 96611 972 
BOA 1 0""'"14 I'.Je. I I 74011 750 
BDA13 003266 94011 949 
BDA32 003162 91211 923 
BDBU21 003560 96711 970 
80013 OO~"'T' .. "c. ~ 94111 947 
800TRX 006000 103611 
BENT 003244 911* 915 920* 922 92811 
BTRP OOOt)14 )'1811 584- 591* 597* 
BTRP2 000616 51911 585..- 592* 598* 
ByeNT 002176 739* 740 746* 749 75811 
(SAD ::: (}OO600 602 606 62.3 656 69011 891 941 
C SADR ::: 0006C\) 793 89111 
CSI-() 00£1026 609* 629 637 71311 
DAlNAD 002200 742ft 7/t S..- 75911 
DAOTAD 003246 917* 118 93011 
DATA[) 002014 70811 
OOAD :: 000602 643 661 69111 823 83.3 858 869 890 
08ADR :: 000602 807 816 844 89011 
Df:l,~Y 003250 650 734 744 876 900 913 93611 
DlSPl Y 003332 588* 944" 945* 946* 95611 
DL Y 003422 966 98111 
DMJf) OO,?O20 601..- 605· 611- 622* 626*: 642" 655 ... 662* 71011 733 791 
000 001214 61011 685 
DUA3 002166 75011 

" DUA32 003230 92211 
DX 003L.20 965 98011 
tA10 001342 621 62611 

. EIA 1 002170 138 75111 
.EIA13 003330 938 95111 
E1813 003326 942 950# 
EIDO 001606 653 66 ',VI 
EIEO 001664 666 66911 
E IFO 001754 676 68411 
E IGO 001720 674 67611 
ElHO OC'752 678 68311 
~IH3 002662 825 84611 

: E 110 001744 680 682# 
E113 002520 820 82511 
E r (; 3 0024.30 812 81 /dl 
ELAl 002106 732 73911 
ElA3 002320 196 19811 
ELBO 001476 636 6.39 64511 
ElDO 001550 652 65411 
ELEO 001652 659 66711 
ELE3 003006 862 86511 

. ElH3 002542 802 83011 
fL./(3 002422 810 81311 
ENDU21 003404 968 97411 



r:Ol.2.X U!!Ll TV DRIVER MA;Yl1 
M 2 

30< 1 046) 15-NOV-78 15:42 PAGE 11-1 
CZRXCA. Pll 14-NQV-78 12: 53 CROSS REFERENCE TABLE -- USER SYfJDOLS SEQ 0025 
ENC)3 003044 798 818 846 860 864 866 871# 
ERSTAT 003110 651 668- 86.3 1r 885# 973-
ER\JJ 002040 664- 665 718# 
FTAD 002034 647 ... 648- 665* 667* 71611 
[fBA :::: ('O37OO 57111 647 J .. ' 
FtM> 002002 619 703# 778-
F l.f-.JCAO OO~:2)4 772'" 784# 
flj\jT AS 000712 552# 783 
FW 001762 619 .. 628 633 69511 
Ht)S~ 000610 516/1 586 587 588 
IFAO 001304 62011 
HAl 002050 nllf 
IFA13 003252 93711 
I FA.) OO,!306 19S1i 
1 F80 001422 6.3511 
IFCO 001434 638P 
IFC3 002522 800 82611 
1FDO 0015.36 651# 
IFD:3 002532 828# 
[FEO 001576 658J1 
lFE3 OO?766 B2? 861# 
IFf 0 001670 t,7011 
IFF .) 002664 829 847# 
IFGO 001702 67.3# 
I FHO 001 T22 671 67 III 
IFH3 002.3.3'1 801# 
r F 10 001732 679# 
IF 13 002.344 80311 
I i= ,.13 002462 804 81911 
I FK.3 002402 80911 
INPUT 002046 608 614 644 657 663 730,1 
INTAB :;:: 004000 56911 761 
INTR 002202 74.3 76011 
INrRFG 002044 72011 967 1001* 
{NT\,,{) 002024 603 6.24 71211 
LSIflG 002042 ')95* 71911 987 
l 51 TRP 001074 591 595# 
MJLT 003116 849* 850* 851. 852* 853* 855 888# 
~IJL TE 002032 645:1f 646*' 648 715# 
NHJPRI 00.3450 963*' 974*' 989- 99'1 99411 
oPN..I'f 000710 52811 692 
OTTR 003076 805 814 821 830 843 856 867 880H 

• ::lJT~ =005000 57011 892 929 
CUT~ 003152 824 910# 
OJTPlIT 002256 604 625 632 790# 
OJTSwt) 003122 794 808 817 834 845 859 870 89811 
PATCH 005400 1031# 
PRQCES 002204 618 76711 
PRO .... 000000 963 97811 
PR7 := 000340 974 97911 
PSW 000604 51111 593* 991--

. RDYDl V 000704 52611 955 
R()VDX 000706 52711 954 
RDVWO 002022 649* 71111 7I~" ?4'~t: 791-- 805* 814* 821· 830* 843- 856- 867* 8 lS* 899* 912* 937 9'-1 
R)!TS 000600 50611 690 



N 2 
Rx01 .• 2~X uTILITV DRIVER MA~Yll 30( 1046) 15-NOV ... 78 15:42 PAGE 11-2 

SEa 0026 C !Rl(CA.Pll 14-NOV-78 12:53 CROSS REFERENCE TABLE -- USER SYM30lS 
RXIJ8 000602 50711 691 
RX INH~ 003452 500 1000,11 
RYDLY ::: 0007(}1~ 940 955,11 
RYD)( ::: 000706 939 954# 
SETes O{X) 700 52411 694 
SEHW ::: 000100 617 694# 
~ETPl)( 003'-.46 990 992# 
S[TPRI 00.342L. 964 975 98711 
SfS~ O{)O612 517# 590 
snrTSR l)..,"{) 7 60 5 7S11 
S~WTRP 001042 584 5901J 
SURT 001 COO 495 *8 z )JIJ 
STAATO 001050 589 591# 
$ T ARTl 001106 ';94 S97# 
STATWD 001770 6~)9- 69811 803 847 865 
STI.O 002016 617 .... 709# 776 
SWAn :1 000606 689# 
SIJR 000606 51211 ')87* ')90* 610 689 
S\M) 002030 615- 620 6_~1 670 679 71411 
TA8£NT 002000 616" 702# 768· 769 
rASA 002012 631 .. 7071t 8.31 835 
TBA -= 00071? 770 783# 
TBEN 0020.36 627", 117# 849 
TE 001764 600· 016 627 645 669* 673 67,)" 677 682* 69611 
THA3 002324 797 79911 
THE3 002776 848 86311 

·n ::: 000710 673 677 692# 
TR 001766 599* 607 612- 61.3 L,l. J- 641 69711 
T Y Ir~ 001776 601* 613* 641* f (" I ~ o()O· 70111 /31 
VAlWD 00.3112 868 88611 
IJATCH 003.334 873'" 96211 
'vile :: 00070.2 630 69311 
\JOeT 0020.10 630.'" 106# 80.6 
\JOIN 001774 609 615 658 664 1')0.11 736* 
WOOl 002006 60.3* 624* 628* 70511 792 795 799 80.1 809 819 826 828 861 871 
WRDCNT 00070.2 525# 693 
WRDM 00.310.4 822* 88311 

• WRDS OO~100 792- 80.6- 815· 831 ' 832· 835* 836" 837- 838* 839- 840.* 841· 842· Btll\' 868* 88111 )02 
XErAD 00.3120. 8J4- 855- 857 889# 
XfTBA " 00.4400 57211 854 

0060t:;? 48211 :.9411 49911 50~1I 521# 5744 51811 10(18n 101411 1020.# 102611 103211 

• I 
t 
I 

I 
i 

--------------------_., -". ------------



RX01 .. 2,x UTILITY DRIVER "lACY11 
CZRXCA.P11 14-NOV-78 12:53 

• RE: G£>E 48011 
I •• V? . 480# 

. ASS. 006052 000 

ERRORS Df TE C TED; 0 

ClRXCA,CZRXCA/CRr=ClRX(~.Pl1 
RUN-TIME: 4 2 .3 SECON~S 
RLN-TlME RATIO: 10/7-::1.3 
(ORE USE[): 9K (18 P~Gf s: 

8 3 
30(1046) 1S-NOv-78 15:4? PAGE 12 

CROSS REFERENCE TABLE -- MACRO NAMES 

d 

SEQ 0027 

t • 


