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1666 
*******************************"("*'1:**************** 
* .... _ .. -.l.661-. . _____ 1'1;.;;-. .. 3JT I1ME=416.66US FOR 2400 BAUD. en TlME=2.02aS..._EOR...11O . .JlAULL __ . __ ._ ... __ .. _._ .... _._ .. __ ............ __ ...... .. 

1668 * 1669 02302 PROt TTYRE 
16m 6 A7DOl sa feSJ 

1680 02314 MOVE AUX,GS 
1681 0231S 6 00315 XMIT 377H-2,AUX 

OZ316 6 11123 T6 SEL G2 
1683 02311 0 00037 MOVE AUX,G2 

*LoAo COUNT OF 8. 
FOR ONE AND A HALF BIT TIME 

fOR __________ _ 
*LOAD M.S. TIME DELAY COUNTER 

1684 023,Q 7. 02337 J"P TS 
1685 02321 6]7135 III SEL RDAT 
1686 02322 0 31100 MOVE RDAT rAUX 
1687 02323 3 04104 XOR R4(1),R4 *STORE DATA BIT IN R4 
1688 02324 6 00001 XMIT 1,AUl 
16;89 02325 6 17126 SEL G5 
1690 02326 1 37037 ADO G5 G5 *INeR. COUNT OF DATA BITS 

.. **DELAY ONE DATA BIT TIME 
1692 02330 7 02316 JMP T6 *AUX=342H FOR 110 BAUD 
1693 02331 6 17001 T12 SEL ECRT 
1694 82332 6 35101 XMIT 1H,ECRI *DISABLE CRT 
1695 6 00376 XMIT 376H,AUX 
169602334 2 04004 AND R4,R4 *MASK 7 M.S. BITS 
1697 02335 0 04104 MovE R4(1)IR4 *ROIATE RIGHT ONE PLACE 
1698 02336 7 03540 BIN 

*START TIME DELAY FOR 1 DATA BIT TIME 
--. -.--.-.... - .. --.---........ . 

1699 02337 6 17122 IS SEL G1 
_______ AI3.!IUU]X,--_.......:*.:..:.:*:.o.AUlIUXL:=;..o!.36!IUH.L...fOB 11 0 BAUD . 

170t 02341 0 00031 MOVE AUX t G1 
1702 02342 6 00001 XMIT ':AUX 
1703 OBG 
1704 02343 1 37037 T4 ADD G1,G1 
1705 02344 5 37003 NZI G1,T4 
1106 02345 6 17123 SEL G2 -,L!:li:'!"'O!!-Z ------A ..... DD""-lIIG-!'-2,-G"""'2-------------· --------.--------------... --....... -.-.--..... -..... . 

*END OF TOME DELAY? NO, GO BACK TO IS 
*YES, END Of 1 DATA BII TIME DELAY 

1708 02347 5 37011 NZT G2,Il00 
1709 Q2350 7 02352 J MP *+2 
1710 02351 7 02337 T100 JM2 TS 
171' 02352 6 17126 SEL G5 
171Z 02353 5 37015 NZI G5 .. *+2 *OONE WITH ALL 8 DATA BIT? NO,GO TO III .... -----. -.-........ - .... -
1714 02355 7 02321 JMP III 
1715 END TIVRE 
1716 
1717 
] 718 * 



PROG FOC 
.. -.-.-, 719 -----. 

1120 
.- lrt 

1 22 
1723 

.. _1124 
1125 
1726 
lZZZ 
1128 
1729 
lHV 11 02356 
1732 02356 
2n3 OZ3SZ 
1134 02360 
1735 02361 
1116 Q2362 
1131 02363 
1138 02364 
113i 02365 
11110 
1741 02366 
lllL2 0236l 
1743 02370 
1744 02371 
1 lAS 02312 
1746 02373 
1747 02374 
2168 02315 
1749 02376 
1150 02371 
1l.S1 026llO 
1152 02401 
1153 02402 

l~~t 02403 
1156 02404 
1 ZSZ 1t8i 1758 
1759 02407 
Il60 
1161 

Q2'Jr~ 
02411 

1162 024·,2 
1;63 alllJ 
164 
1765 
lZ66 
1167 
1768 

6 11001 
6 16100 
6 1712t 
6 00367 
o OOQ3i 
6 0031! 
6 1712: I 
Q 0003"' 

6 1712,~ 
6 0022 
o 0003' 
6 0000 I 
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* G : COUNT OF BIT TIME * 
* R4: ASCII DATA * 
* * 
* * *****************************n******************** 

--_...:*.:....-_-====--=:::;;-;-;;:-------------------------------_ .. _-_._--_ .... -... --PROC TTYWR 
SEL TOAT ___________ ~IM~IuT~OH~.uT~OAATL----~*~ST~A~R~T~B~I~T _____________________________ _ SEL G5 .-----.. ---- . 
IMIT 377H-8,AUX 
MOVE AUX.iS 

T21 XMIT 317H-2,AUX 
SEL 62 
MOVE AUX,62 
ORG 9,32 

*LOAD COUNT OF 9 BIT TIME 
**DELAY ONE BIT TIME, 
*AUX=342H FOR 110 BAUD 
*LOAD M.S. TIME DELAY COUNTER 

T25 SEL G1 *STA8T OF DELAY LOOP 
X"IT 3ZZH-118,AUX . *'·r.~A~UX~=::..I31.w.6H~E~O~R:_:_:!1:_"1~Q~Bu::A~U.I£.D~==-________ . 
MOVE AUX,G1 *LOAD ~.S. TIME DELAY COUNTER 
XMIT 1,AUX 

2 3lD3.~ :--___ ----J11.&;2 .. 4_ ... A .... Ow..O ...... Ga.&.l #J,G!;J.,Ill--________________________________ .--... ---.. 

5 37032 NZT G1,T24 
6 17123 SEL .i2 

~ J~lI ~-----------~~~~¥~;§~:~'~i~5--------------------------------------------------.. ---
6 11' 26 
S 37.102 
7 0")540 
1 '! 7037 

5 37005 
7 02411 

8 AIm o 04104 
l 02363 
6 17001 
6 36101 
Z 02363 

SEl 65 
NZT 65,e39 
RTN 

C39 ADO G5L GS 

2f~ ~!;~36 
JMP C3 

'36 SEL IOAT 
MOVE R4,TOAT 
MOVE R4(1),R4 
JIIP 12l 

C37 SEL TDAT 
XMIT " rOAT 
JMP TZl 

*END OF DELAY LOOP 

*INCR. DATA BIT COUNT 

*SHIFT OUT L.S.B. OF R4 TO TDAT 
*RIGHT ROTATE ONE PLACE 

*XMIT STOP BIT 

END TTYWR 
************************************************** 

* 
* * *IHIS SUBROUTINE CHECKS FOR INTERRUPT FROM CRT * 

1162 
1770 

• * ----------..;;;..-=-RE::":G::-:c-lSTER USED=AUX,R2,R3,R4 * 
1171 ************************************************** 
1712 __ -4.L.""'-____________ --:;;:..* ____________________________________ . ______ _______ .... _._. 



PROG FOC 

1713 02414 
1774 02414 

----_---11.75 81tfi 1776 
1717 02411 

_._--- 1178 
1779 

02420 
02421 

1780 02422 
______ U81 02423 

1782 
1783 02424 
17, 178 81m 
1786 02427 
1187 82410 1788 2431 
1789 02432 
]790 02633 
1791 02434 
1792 02435 
1l9l Q2436 
1794 
1795 
l70A 
1797 
1798 
lZ2i 
1800 
1801 

6 04001 
61~ 6 351 
6 00377 

t 8iM~ 
5 02021 
6 11135 

5 31130 
6 i1OO1 
65101 
7 03540 

t gl8S~ 
5 02031 
1 03003 
5 03031 
6 G4000 
7 02425 

J800 

J8Q1 
J802 

* 
* 
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*PRELIM STATUS=R4=1=eHAR NOT AVAILABle 
PROC tlTG 
XMIT 'LR4 
sa EC~t *sa ENJILE CRT _____________________________ _ 
XMlT 0 EtlT 
XMlT 2~5,AUX 
XIIIT 140~R2 

*ENA9LE CRT 
*AUX="1 
**WAII CONST 150 USEe 

*IF CHAR AVAILABLE GOTO J801 

ADD R2,82 *START DELAY LOOP FOR 1 CHAR. TIME 
NZT R2,J802 
ADD B3.,83 
NZT R3,J802 
XMIT 0,R4 
J8P J803 
END eRTQ 

*END DELAY LOOP 
*STATUS=84:Q=CHAR AVAILABLE 
*60 TO DISABLE CRT 

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

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

---------!:'*~:-:-:-:-:-:-::=-:=-::-::-"":':""":::-:-=--=-:-~:-:-:-:-:~~=:-::--::..* ---------------- ----------------* SUBROUTINE TO CLEAR THE WHOLE BUFFER * 
'lit AND THE SA REGISTER * 

'80' 1803 
__ ..... ~--__ -----* lUX,. 81,. SA AND DVE ARE USED * 

* * 1804 
1805 
1806 02431 
1801 02437 6 11116 
HI08 O2MO 6 01m 
1809 02441 o 0107 
1810 02442 o 37007 
1811 02443 o 01027 
1812 02444 6 00001 
1813 02445 1 37037 
1814 
1815 02446 5 10050 
1816 02447 1 02442 

* '* 
**************************************** 

PROC CLRBUF 
SEL 9A 
XMIT ()B,Rl 
MOYE R1,SA 

LWB1 MOVE BA,IVL 
.MOVE Rl,LB 
XMIT 1,AUX 
ADD BAL9A 
OBG 3.~56 

*CLEAR BUFFER ·ADDRESS POINTER 
*ADDRESS BUFFER 
*CLEAR SELECTEP BUFFER LOCATION 

*INCR. ADDRESS BUFFER POINTER 

* DONE? YES, SUBROUTINE RETURN 
*NO, GO TO L.WB1 

1817 02450 7 03540 
1818 

NZT OYF,*+2 
JMP LWB1 
BTN -~~--.:z..u.'---L....Wt.oLoI.::ltW.------~E~N~D-::C;TL-=RB;:-:U;-;:F:------------------------------ -.----------

1819 
)820 

1821 02451 
1822 

'* * 
PROC BHH 

******************************************************************* 
--------- ---_._._-------

1823 
1824 

-~~----------7:*::-:-;-;:-=-::-:=-::-=-:-:;:-:-:::--::;-:-:7:':"::-:-=;-::;--;::-;-;--:==~=~~==--=--=~::;--:C-=~*:"""---------'-------------.. -----*THIS SUBROUTINE CHANGE ONE 8 BIT INTEGER FROM SELECTED RIGHT BANK* 
1825 *TO TWO HEX ASCII CHAR IN R4,R5 * 
1826 'lit INTERHALREG USED=Bl * . ____ _ 

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

* * 1827 
1828 ******************************************************************* 

_____ d. 1829 026.51 
1830 
1 1 

Q 31401 =£sa'id,Rl 
4 01057 lEe TA62(R1) *ENCOOING L.S. HEX ASCII CHAR 

*ENCODING M.S. HEX ACS!I CHAR. 

TA82 IMIT ·0·,R4 
1831 02460 6 04061 IMIT '1',R4 
tft38 82A61 66 Q4062] IMII '2',B4 ---'d19~e2~~~~~~~~----------~X~M~IT~i~3~i,~R~4~---------------------------------------

1840 02463 6 04064 IMIT '4',14 
--~1,~tl~~1~~~2Mi~~6~~~~£--------_--~X~M~1~T,·~S7·~,B~4~--__________________ ----____________ --________ _ 
~ 2~ 6 04066 IMIT '6',14 

1843 02466 60406i XMIT '7',14 
1&K ~02~&6~1~6~Q4Q~1~O~ __________ I~M~I~I~'8~·~,~B4~------------__ --________ --__ --------______ ------_ 1845 1)2470 6 04071 XMIT '9' ,14---·-·---·-·----
1846 02411 6 04101 XMIT 'A',R4 
1847 Q2672 6061Q2 XMIT 'B',B4 
1848 02473 6 04103 XMIT 'C',B4 
1849 02474 6 04104 XMIT 'O',B4 
laso 024ZS 6 Q6105 XMIT 'E',B4 
1851 02476 6 04106 XMIT 'f',B4 

-----------------------------------------_ .... _-

-----------------------------_. 
1852 02477 7 02500 JMP C3 

__ ~1~as~3~o~2~vm~~6~1~1~1~13~ ____ ~c~3~~S~EL~P~H~S2~~----__ --~~~~~~~~=-~~~~--------__ 
1854 02501 6 33101 XMIT 1,PHS23 *SET COMMAND FOBMAT ERROR FLAG 
1855 02sn~ 7 00305 JMP CEIB *GO TO PRINT ERBOR ROUTINE 
18S6 002457 TAB3 SET TAe2 
1857 END 8HH 
18S8 
1859 * * 1860 02S03 PIOC HHS 
1861 ******************************************************************* 
1862 '* * 

1869 MOVE R4,R *STORE L.S. ASCII CHAR. IN R3 
1870 02505 6 00001 J42 XMIT 1B,AUX 

11~ • 1 81gg~ ~~~ '1,J181) *lNCR. DECODE TABLE INDEX 

*COMPARE L.S. ASCII CHAR. WITH DECODE TABLE 

1818 02515 6 00001 J43 XMIT 1Bt AUX 
1879 02516 4 01057 XEe TABj(B1) 
1880 a?S1? 1 01001 ADD 81,81 INCR. DECODE TASLE INDEX 

------------------------------------------_._--------------_._ ... --- .. - .. 



r-----------------.. ---.---------------------------------------. 
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ligr-g~~1~---~- 8~~------·----- ~~~T R~~:~AUX-----------*ADD 16 TO R3 FOR-E-VE-RV -I~C~. OF INOEX--------·_---------·--·· 

·· .. · .. +fft·-ffiH- ~ 8t882 .--___ ~g:ERf!tF---
1885 02524 5 041'5 NZT R4,J43 

.. "-~~ 8~~~~ -t~68~----·---·---"""f~."...tu..T~:416.AUX 
1888 02527 7 03540 RTN 

*COHPARE M.S. "ASCII CHAR. WITH DECODe TAsle-----------------­
~~NO! GO TO J43 
)~l'E~ ___ " ___ .. ___ .. ___________ ... __ .. _____ __ 

___ __. __ 1.88.2_. __________ ._. __ ... ____ -: __ .wENIJUDiL-UHLUHBIL-_______________ _ 
1890 ;': 

---_._--- -.. ---------------.-.----- ...... -

1891 *' 
___ ._~_ .. ~ .. ~ .. _1892 ~ _____ ._,. ______ . ___ ***~_:**** .. "t*'}>~****)'f****}':1(******';': .. k*****';~***** .. l("'(****1~ 

1893 
1894 

. _____ . __ . .18.25.. ____ . __ . __ 
1896 
1897 

1: 

-----lf~~ 02530:::-.::----------**'*j.·**~:~~*~;~O~~*"d:**'~**~':**~~.:d(***'fd:~(**l~t:**.~*l':l':'': -------------_._-------.. _-_ .. _--.. _. __ .. _ .. _---_ ...... 

1900 02530 6 04003 XHIT 3 R4 
]20L~O~2"!'53~1~_"!_6 ..... 0~2~Q~OOIol-__ ---L5 .... O ..... O'--Xo..tM'"""1~T-O~S.,...,!.JJR ... 2---__ -------____ _ 
1902 02532 6 00001 XHlT 1,AUX 
1903 02533 1 01001 L501 ADD R1,R1 

_1l..J90~'_-:~-::---"" ___ __:::o-::----___ ---WJORI&.G\.L-..I3 .... 2""'S.u.6~ __________ . _______ _ 
1905 02534 S 01133 NIT Rl,L501 
1906 02535 1 02002 ADD R2,R2 

____ ~~20~7~O~2~5~!6~~S~O~2~1~3~3 __________ 4N~ZT~R~2~.L~S~O~1-----------------------
1908 02537 6 00377 XMlT -1,AUX 
1909 02540 1 04004 ADD R4,R4 
1210 02541 5 04131 NZT R4.L500 
1911 02542 7 03540 RTN 
1912 END L500MS 
19'13 02543 PROC RDMBUF 
1914 
1915 
1916 1: * * SUBROUTINE TO FILL THE BUFFER STORAGE * 

* WITH RANDOM DATA GENERATED BY THE * 1917 
1918 
1919 
1920 
1921 
1222 

* ALGORITHM 1+X(2)+X(1)+X(4)+X(8). ~'f:....' _______ _ 

1923 
1924 
1925 
1926 
1927 

* R1 AND 82 ARE USED. * 
* 81= SHIFT REGISTER. * 
* R2= BUffER ADDRESS POINTER. * 
* * 
* * 
*****************************************~ -----
* ___ .. __ .. _Jl.z9.1ioJZ8'l-· --i.I0.,..ZS~4 .... 3~6r.L. .... O~2-'!l'00IoUOL-______ ""XU:' Hu.lJ..T-IO .. uH:u'cD.8~Z ______ ..::~".lLCL .... Eii.t:AU.lR...JBIiiJUJ..!:F:..LFJiLEBIL..IA DORESS POINTER . _______ __ 

1929 02544 6 01001 XMIT 1H,R1 *INITIALIZE SHIrT REGISTER 
1930 02545 0 02007 LR3 MOVE R2,IVL 1;ADDRESS BUffER 

.' __ '_ 1931 02546 6 00001 XMIT 1 H,AUX 
1932 02547 0 00027 MOVE AUX,LB *SET UP 8 COUNT DETECTION 
1933 02550 0 27000 LR2 MOVE LB,AUX 

. ____ 19.34 02551 1 27027 ADD LB.La *SHlfTLEfT ONE PLACE 

_ ..... -.... _ .. - .. -.. -----------_._--------- .------------ ----------.- ---_._--_. __ ._. __ ..... _._ .. 
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1935-025Si--'o-ofio-, ---'--'-' -·--.----MOVE R1 (7) ,rrr----- *ROTATE RIGHT 7 ,:{ACES---'----------------------
1936 02553 0 01127 MOVE R1 1,L8 *LSB OF SHIFT REG. GO TO LS8 OF L8 

--~Hf---8~~§fl ~~~~8~- ~~ ~~t'+2 :l~i!lORlSB-OFSH-iFnEGm~-------·-·--"--·---- ---.--

-i~~-·-g~~~~ ~ ~05t ·-"!~~~~t...L\~~P'~~g+pJ..jlUo10lloLOeW<,J.L.Al;,/U'A.X---~~~~~6~~==:'3I:-:::I=T-:-:-H --:A~L~OR:=-;I=T::-:-HM:--:--::-:C O-N-S T-AN-T ---------- --.-------.-.--------.. ---, .. -
1942 02560 5 10162 NZT OVF,*+2 ~;TEST FOR COUNT OF 8. 

___ ".J2ll 0,561 ~ 02550 J"P LR2 
1944 02562 6 00001 XMIT lH t AUX 
1945 02563 1 02002 ADD R2,R2 

____ .. _1246 OZS64._..2_Jlll!2_______ NZT R2,LR3 
*INCR. ADDRESS POINTER 
*eUFfER fULL? NO, GO TO ~LR=3 ___ _ 

1947 02565 ., 03540 BTN *YES 
1948 END RDMBUF 

. ___ -19ft_ 02566 ____ ,,_. __ . PROC SELS 
, 950 --:-*-:-~'d:-:r *:-:.*-:-*1;-1* *1:U*~i('-;--*~**~*~*L:'ir-:-*-:-* ~:-:It::-:·*"'7,,:·-:-'1: *:--(:-:r *""7*-:""* ",7",*"-:*""7*-:-**:-:*:-:*-:-*-:-* *:-*:-:l~-"*-:-l·d:-I:. ~:-:.-::-:-~,-:-* '-:-'-:0': *,,( *,~ 
1951 *' it 

____ -125.2____ *THIS SUBROUTINE PHYSICALLY SELECT PROPER SIDE ,,< 

1953 *ACCORDING TO STATUS IN CURRENT TRACK REG. * 
1954 *INTERNAL REGISTER USED R1,R2 * 

. _ .. ___ 1.255... * * 
1956 ***** )':******* **********-l:*of: fl ~(**-t,**-l:1d: **l':>':***>'r*~n~* 'fd·, 1: * ,,<* 
1957 * 
1958 * 1959 02566 6 0111 0 ~--X-M-I-T-l"-1:-::0-H-, R-l-----*A-O-O-R E-S-S-C-T,-R-1----
1960 02567 6 17114 SEL STA 
1261 ___ 0257.0 7 02600 naG 9#32. 
1962 02600 5 30110 NZT R60,1,J252 
1963 02601 0 01017 J253 MOVE R1 IVR 
1964 02602 0 30102 MOVE RSO,1,82 
1965 02603 6 17134 SEL SIDE 
1966 02604 6 34100 XMIT O,SIDE 
1967 . 02605 5 02207 NZT R2,C33 
1968 02606 6 34101 XMIT 1,SIOE 
1969 02607 '1 03540 e33 RTN 
1910 02610 6 01111 J252 XMIT l11H,Rl 
1971 026117 02601 JMP J253 
1972 END SELS 

*IF DR2,GOTO- J252 
*ADDR CURRENT TK REG. ACCORDING TO STATUS 

*PH1SICALLY SELECT SIDE 1 
*DRIVE 2 SELECTED 
*PHYSICALLY SELECT SIDE 0 

~'rADDRESS (TR2 

___ ~z~3~---__ ----__ ------~1~~_-------------------------------
1974 * 
1975 

_---1~97~6~--__ ---__ ---------~*~~~~~~~~_=~~~~----------~*-------------___ 
1977 *REAO DRIVE SELECT INFO FROM STAO . * 
1978 
1919 
1980 

* *SELfCT DRIVE IHRU DRIVE INTERFACE * 
* 1981 

19BZ ******************************************~***** 
1983 02612 PROC SELOR 
1984 026126 17114 SEL STAO 

1$~ '9~lf g~t---~~~~~~wgu~~'-8~fua~~~1wM~~~~~:~g~:~~~~~~---~~~~~----~---------------
1987 02615 5 30117 NZT STAO,*+2 *0* 

,_1 ..... 9u;8UooJ8--lo0.u;.Z ... 6 ..... 16w.-.w6t-.;OwOolll,OIJ,jO ... 2 ______ .AXMi:j.I .. ..JTL....I..1Wl081oL<i,~AUoIU:'O'X----....:*::.I.D~'i( _____ ~ __ ~ ___ . _______________ . __ . ______ ... 
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-- ---'989 02617-6 17134 ------
SEL ORSEL 

1990 02620 o 00233 MOVE AUI,DRSEL *PHYSICALLY SELECT DR ACCORDIN~ 
2902 Q2623 7 OlSiO RIft 

) STATUS 

1992 END SELOR 
1993 * 
1996 * 
1995 ****************k~************************ 
1996 * * 1927 ott ott 
19ge * SUBROUTINE TO RESTORE TO TRACK 00 * 
1\199 * * 

I88Y * * 
****************************************** 

2002 * • * 
02622 PROC RESTORE ------------------------------

200S 02622 6 17134 SEl DIR • fAl3 6 30188 XMII OB_DlR *ONE STEP IN 
IMIT oe STEP *1USEC NEGATIVE PULSE 2624 6 311 
IMIT 377H-8,.R2 2008 02625 6 02367 **WAIT TIME=3MSEC FOR SEEK 

2009 02626 6 00001 X8IT '_tUX 
2010 02627 1 01001 J19 ADD Rl,81 
201' 02630 6 31101 XMIT lB,STEP 
2022 02632 S Q2227 IZI Rl .. J12 
2013 02632 1 02002 ADD 82,R2 ------------------------ -- -------

2014 02633 5 02227 NZT R2~'9 
2Ol5 QUK 6 17135 SEL Ii n ---------------- ----
2016 02635 o 30100 MOVE TROQ,AUX 
2017 02636 5 00240 NZT AuX,*+2 TRACK OO? tJO,GO TO J21 
2018 02637 7 02641 JHP *+2 *YES 
2019 02640 7 02645 J"P J21 

----- -----------------
2020 ORG 75 256 
2021 n26il 6 a62Z6 J12 XEe LlAB{862 *SElECT CORRECT eIR 
2022 02642 6 00000 X"IT 08,AUX 
20(:3 02643 o 00037 MOVE AUX,R8 *CLEAR eTR. DEFAULT TO SIDE O. 
~; f6t4 z. JMP uoo 

J21 X"II 1 AUX 2645 6 1 
XMIT 3f7H-78,R3 202l> 02646 6 03261 *TRACK COUNTER 

2Q27 ORG 20,256 
2028 02647 6 17134 J10 SEL DIR 
2029 02650 6 30101 X"lT 1B,OIR *ONE STEP OUT 
2OlO 02451 6 31100 1MIl 06 SlEP *lUSEC N§GAlIYE PULSE 
2031 02652 6 02367 XMIT 371H-8,82 **OELAY MSEC 
2032 02653 6 00001 XMIT 1,AUX 
2053 02654 1 01001 J13 ADD 81,81 
2034 02655 6 31101 XM!T 1B,STEP 
2035 02656 5 01254 NZT Rl,J13 
20lL. Q265Z 1 02002 ADD 82_R2 
2037 02660 5 02254 NZT R26J13 
2038 02661 6 17135 SEL TR 0 
2Q39 ORS 3_32 

*TRACK OO? NO~ GO TO J11 2040 02662 5 30124 NZT IROO,J11 
Z041 02663 7 02641 J"P ,112 *YES, GO TO Jl 
2042 Q2664 1 OSOO3 Jl1 ADD 83.,R3 *lNC8. IRACK COUNTER 
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204j-.-O·266S---s-oi2iir--------.. --.--.- NtT R3,JW-----r *STEP MORE THAN 78 TIME"S?-N6~GO---ro-Tf(f-·-··-----

2044 02666 1+ 06274 XEC LTAB(6) *YES, StORREtT CURRENT TRACI< REG • 

. 18-:i ... = 8 ~!f-----------" ~~~I i6~~~ux--.. :~~t ~gmf~- ~gf ~~t~ ~t~~'IN ·f.fi-··------------···· 
2047 Oi67l 6 17112 SEL PHS1 

n-··-~~-·g~~1~ 9 58~~-~~ICieRPHS1,;;L.4_-
2050 02674 6 17110 TTi SEL CTR1 

-.-.. -~8~l-..JlU1L 6oA~<ltl ----L=O-TA-=8-...... ~ ...... ~~,-'~~+"..,f .... 2-- ._--
2053 02676 6 01266 Ll00 XMlT 255-73,R1 

... ..... ____ .W!i 02611 6 OOOOl-----XMlT ] "AUX 
2055 02700 1 02002 HSn ADD R2,R2 
2056 02701 5 02300 NZT R2,HST1 

__ .. __ ._ZOSI 0270Z .. 1 01001 ADD 81,81 
2058 02703 5 01300 NZT 81,HST1 
2059 02704 7 03540 RTN 

_.__ 2060 END RESTORE 
2061 
2062 * 

,'t5ET POSITIONING .e.&rmft fLAG __ .. _. ____ . __ ._. __ ... _ .... _. ____ ... _ ... _. 
*PRINT ERROR ROUTINE 

._-------------- -- '-'--" •..... ----- .-.. _-_. __ .. _ ..... _. __ .. _._ ....... - ... . 

*20MS HEAD SETTLING TIME 

__ .. ____ ..... 'Q ..... 6_3 __ **************************************** 
2064 
2065 __ ... _ .. _._.....2:066. _____ . __ _ * 

,'f SUBROUTINE SEEK 
* R5= CURRENT TRACK REG. 
~'r B3= DESTINATION TRACK BEG. 
* R4= WORKING REG. 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 

-------------~-.------.- - .. ----... -... ----.... 

2067 
2068 
2062 
2070 
2071 
2012 **************************************** 
2073 * 2074 02705 PROC SEEK 
2015 02105 4 0627!i XEC LIAB(R6) 
2076 02706 a 31705 MOVE R8,7,R5 

*SELECT CORRECT CURRECT TRACk tSJ~h _______ .. _________ . ___ .. _ .... __ .. _ ... __ . 
*STORE C. TRACK IN 85 

2077 OZ707 0 05000 MOVE R5,AUX 
_---20Z¥-S--wOLlio.2L.71u.Ot-....3oL...lo10IJilI;L1QOioUoOt-.... _____ AXO!oUB~R>lliL3~,A~U!AX __________ _ 

Z079 ORG 3,256 
------_._-._--_ .. __ .. _._ .. -- ... -.•........•... 

20S0 02711 5 00313 NZT AUX,*+2 
2081 027]2 7 00240 JMP OK 
2082 02713 6 00377 ONEC XMIT -l,AUX 
2083 02714 3 03004 XOS 83,R4 
20M Q2115 6 00001 XMIT 1,AUX 

2091 02724 6 30101 XMIT 1,018 
2092 02725 6 04377 XMIT -1,R4 

.. _ ... _. __ ..2.Q.2.3,---'0"""2~7-26~_ ...... 1-'O .... 2~7~32""---____ ...... J""ML..P ..... L .... StL-p _____ _ 
2094 02727 6 17134 DGTC SEL OIR 
2095 0273~ 6 30100 XMIT O,OIR 

.. __ -2.0.26 02731 6 04001 XMII 1,84 

*c. TRAtl<=D. TRACK? 
*YES, SACK TO IDLE LODf 
*2'S COMP D. TRACK 

}'cSTORE IN AUX 
*R4 =C. TRACK - D. TRACK 

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

*0. TRACK> C. TRACK? 
*NO 
'~STEP OUT 
)'rOECR. INDEX 

~'rYES 
~rSTEP IN 
)~INCR. INDEX 

.........• _ ..... _._ ..... _ .. _-_. __ ._--- ._-------------------------,----_. __ ._---- ------ .... ----- ..... ---...... -
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. ··-269i··o~fi32-··-·-61·71-34- ···_·_·--·--LSp·--S Fl--STEP-·--·-·--------····-----·-.. ----··-····.·-.. ·-............ --'-'_.' " ... --.-.. . --..... -

2098 02133 6 31100 XMIT 0 STEP *NEG. STEP PULSE 
. ..20.22. __ . 021,36 6. .Q236L ______ . XtJIT 3f]H-S,R2.... ...... _. __ . "n'(DELAY 3MSEC 

2100 02735 6 00001 XMIT 1,AUX *SiART DELAY 
2101 02736 1 01001 L10MS ADD R1,R1 

--···fffif .. 8~tla-1-f,J~A----··-·-·--- ~'f\t :~fS~s 
2104 02741 1 02002 ADD R2,R2 

...ll.!lS.......Dllli S 02336 NZT R2 1..10MS_. __ ~.ENJl DELAY 
.... - 2106 02143 0 04000 MOVE R4;AUX· -.--

.. '_"_ -.Il8~ -sliY ~'818~---'-'--- ~giE:;!~8~X .___ *UPDATE C. TRACK ._ .. ____ . __ ..... _ .. _ .. __ ... 
2110 02747 5 00351 NZT AUX,*+2 *0. TRACK:C. TRACK? NO, GO TO ONEe 

.. -- ... -- ~l H 8~~~~ ,8~ti~ 1=~ ;~~C-
2113 02752 4 06274 XEC LTAB(R6) 

. ___ .... ...2UII 02153 0 05737 MOVLR.S,7,RB 
2115 02754 1 02760 JMP L101 
2116 02755 6 17113 LSK SEL PHS23 

*YES _____ .... __ ... _ ..... ___ ........... _._ ......... _ .... . 

*SELECT CORRECT CTR 
*RESIQRE crR VAbUE 
*BACK TO IDLE LOOP 

2112 002255 LSKEl SET LSK 2118 02756 6 33101 XMlT 1,PHS23 *SET COMMAND FORMAT ERROR FCAG----··----·--···-·-··---·---------·--· 
2119 02751 7 00305 LERRC JMP CERR *GO TO PRINT ERROR ROUTINE 
2120 02160 6 01266 L 1 0 1------"XwMI.I..1T.L.....42 .... 55"--....J...Z ... 3#UlRu...l ___ ......::*=--· 2.1o/.10M:J.JjSL-HwE..LlAI.¥.D_ S EIlL IttG.....IIM..E.. ___ . ___ .. _ .. _. ______ .. __ . ____ .... ___ .. __ .. u_.m____ 
2121 02161 6 00001 XMIT 1,AUX 
2122 02762 1 02002 hST2 ADD R2,R2 
2123 02163 5 02362 NZT R2#HST2 
2124 02164 1 01001 ADD R1,R1 
2125 02765 S 01362 NIT R1,HST2 
2126. 02266 Z 03540 RTN 
2127 END SEEK 
2128 * 
~l~g 02761 ,~ PROC SEEK1 .---.----.---.----.--.. -----.--.-........... ----...... -.... _-........ - ... . 
2131 ********************************************** 
21l? * * 2133 *THIS SUBROUTINE MAKES (R2> STEPS ,': --_ .. __ .... -_._ .. -_.-.. ---.-... -.-.--_.-.-....... _--........... -.. -... -.. _ ............. . 
2134 *AND WAIT 20 MSEC FOR HEAD SETTLING TIME * 
,13.5 *THE DIRECTION. HAS TO SE SET 8EFOR; CALL l'f • ____ • ___ .. u. ___ •.• _ ••• _._. __ ._._. __ ._._._ •• _ •. _ 

2136 *USED REGISTERS AUX,R2,R3,R4 * 
2137 * * 
2138 *''r***l't*******,'t**to't**-In~****'H**1(**~~**1t******* ,~,~ 2139 ,\, ___________ .·. ___ ·_·_·u_ ----.... -.--... ---.......... - ..•. -.-... .... . .............. --•.... ---.-....... . 

2140 ,~ 

"---ill~ 02161 5 02377 ·----:J2"...,.4""'"3--2f ..... '~~~J.IIo!~li~4-=-2-
2143 02710 6 03111 J246 XMIT 7J,R3 *A**START 20MS HEAD SETTLING TIME 
11H ~Jij t~g~ ·-J~2~47~~~~Iu...T~d~~~i~,A~U~X_-~~.-~~~~+f-~i2~e~~~T=1~~r}~S~~Er----------·-------~-
2146 02713 5 04372 NlT R4,J247 

----. 2211lt487-002t.;212~ ·-:Sl~O(l'J!P.30i!l!O~32----------JlNA~ZDTD_!~3~~,..Q.RJ 3~4~7:-----... 331 ,,3 2 *END OF HEAD SETTLING tfii1E·-·----·-··-----·-·-·-·--·····--·--···--··--····· ..... -........ -.-
2149 027767 03540 RTN 

... __ ._._21..50..-_.02717 6 171311 _ J242._ SEL STEP ----------_ .. _---_ ....• __ .. _-_. __ .•. _. __ ._-_ ..... __ .....•...... __ ... _........._ . 

. _-_._----_._------_ .. __ ... _ .... - ._ ....••.. _ ....... __ . __ .. _ •.. _-_._--. 
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-~f~r--gI88~---~-~~~rf'----- -- --- -,,------ ",~:Il '~§ ~ !~ex ---,----,- --.-.~ A~X=~;--------"--"·'-·-"'-" ,,-- ,-

-··tl~- 8~-,,-t jnfiT --.-----.-- ~~TR~~MOD *TURN-ON-fiCKLE'R------· .. ,-'--''''-- --"'''"--,-,,,,,-''''',.,,,-

2155 0300,,. 6 17001 SEL PLlS 

,,--... ~i~~---gJ88g : ~,l~~'- " f~tTS~E~l,_LS'"--_, , __ *-LP ... LL FOR TlCi<LER 

2158 03007 6 03014 XMlT 12,R3 

''''''-~~~--8fo1~ A ~f~gf tatrRf:ffEP 
2161 03012 1 04004 J245 ADD R4,R4 

, _______ .2162 03013 5 Q4012 NZT 84,J245 
2163 03014 1 03003 ADD 83,83 
2164 03015 5 03012 NZT R3,J245 

**STEP TIME 3 MSEC 
,'tOEeR NO OF STEPS __ '" ____ . ____ ,, ________ ''_,, ______ ''''''''' ,'" .. ,,",, _____ , __ , 
*END 1 USEe STEP PULSE 
*START 3MS SEEK TIME 

''''END OF seEK TIME DELAY 
____ . .216i- 03016 7 Q21.61__ JMP J243 

2166 END SEEK1 
2167 * 2168 1~ ____________________ _ 

2169 * 
2170 ~~ 

___ ...211..1- tt*tt*****~'r*************1:***'':*******1r*_!I''n':1n'r*;~****>'t*,~*****>'d,_!<* _________ . ___ , __ ".,, _____ , _____ ,"""" ____ ''' __ 
2172 ,'r * 
2173 ll-p80C 11 ,', 
2174 *SUBROUTINE TO CONVERT ONE ASClI INTEGER TO BINARY * __________ , __ ,_",," __ , ___ , __ ,, __ _ 
2175 *R3 AND R4 ARE USED * 
2176 *84= ASCII INPUT ;: 

, ___ , 2111 '~R3= BINARY OUTPUT _* __ _ 
2178 * * 
2179 ~dn't*******************'fl*\h':*,~*******f:*******'fdt*"ft-I: *'f: * ,,< * ,,: *;:1:*1: 
2280 03017 pROe 11 . __ ~~_::__---:-~ ___________ ----_"-_------,,--,--'-""-,---, 
2181 TESTD R4,83,LEQll *TESTD MACRO 
2181 03017 6 00360 + XMIT 360H,AUX 
2181 0302Q 2 048°3 + AND R4,83 
2181 03021 6 0060 + XMIT 060H,AUX 
2181 03022 3 03003 + XOR 83,83 

*MASK 4 MSi...QL,J,:R'-L4 ___ _ 

2181 03023 S 03032 -,-+ __ ~N~Z~I,:"R~3l"'!,~L:"",E7.QI~1~ ___ --:-*-:74=':M:!""S""B-J=3ot:-J.H ... E ..... X? ...... --!.:!N.x.O'oL-.J!G!C!!O_T.wO",-""L=NT.wE...:Q'-. 
2181 03024 6 00017 + XMIT 17Ht AUX ~'<YES 
2181 03025 204003 + AND R4,R~ *STORE 4 LSB IN R3 
2181 03026 6 OQ366 + XMIT 366H,AV){ *AUX= 377H-9H 
2181 03027 1 03000 + ADO 83,AUX 
2181 03030 5 10032 + NIT OVF,LEQl1 
2181 0303] 7 03035 + JMP *+4 

*4 L.S.B.>9? YES, GO TO LNTEQ 
*NO. EXIST MACRO. 

2181 03032 6 17113 +LEQI1 SEL PHS23 *YES. SET COMMAND FORMAT ERROR FLAG 
2181 03033 6 33101 + XMIT 1,PHS23 
~2..L18f!Ll~¥03D~3~4L--,Z~O~Q~30~S~----!..+ __ .... J~MIL..p-C!o..IEodJRwR_---__ ..:.:.*.loiJGOIL...I.T.lI!.O....lP!...J.Ru.INI ERRQR RQUTINE 
2182 03035 7 03540 RTN 
2183 END 11 *END 11 SUBROUTINE 
21 84 ********"I~I~*****'~1':***'':******''r*_:t*1t"frl'r.,(*~'t******1:,~**~':,':**.,(*~':_:d:*1:*.·;.'( ---
2185 * * 
2186 '~PROC 12 l~ 
2187 *S\J8ROUIlNE TO CONVERT TWO ASCII INTEGER.. TO BINARY ,'r 
2188 *R1,R3,R4 AND G3 ARE USED >': 
2189 *R3,R4= TWO ASCII INPUT (01 D2) "I 

... 

2190 *13= BINARY OUTPUT *_, ____ , _______________ ,, __ 
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2'-9'- --------------.------.---------*Rf;G3 ;--WORKING REG ISTER ------.--- .. ---------.. -.--... -- .. -- -------.-.-~~---- -.- --
219-2 -:. i': 

_ -- __ .2l~ ____ .. _._. _________ ... ____ .. _~*******************************~'r***>~1n'h~*1<*1'n·n'r~t~~*_Itl'r*_!.~!'!!.:::.::-::.. _____ _ 
2194 03036 PROC 12 
2195 03036 6 17124 SEL G3 

_2U6 _ 03Q31---fL.D03.ZtL _______ ~XIDilM""'1~I_3 ..... Z'_'Z_LIHc.,..-1,f.1H .... ,tuA ..... UX<>--________ ,........."....,.......,,,....... 
2197 03040 0 00037 MOVE AUX,G3 *LOAO COUNT OF 2 ASCII INPUT ---.-.---- .. ----- ---- .... --. .. -. 
2198 LNSKI2 T£STO R4,R1,LEQI2 *ASCII TO 8INARY MACRO 

________ .ll2a __ 0304' 6 00360 __ + '"II 360H.AUX 
2198 03042204001 + AND R4,R1 
21'8 03043 6 00060 + XMIT 060H,AUX 
2198 OlQil 1 01001 + XOR Rl,R1 
2198 03045 S 010St;. + HZT R1 LEQI2 
219803046 6 00017 + XMlT 1 ~H,AUX 
2198 J1JOAZ 2 own + AND ilt,R1 
2198 ')3050 6 00366 + XMIT 366H,AUX 
2198 \)3051 1 01000 + ADO R1,AUX 
2198 '~S2 5 10054 + NZT OVf,LEQI2 
2198 C3053 7 03057 + JMf> *+4 
2198 03054 6 H'113 +LEQ12 SEL PHS23 
2198 03055 6 33101 + l(MII 1 .. PHS23 
2198 O;JO'56 7 00305 + JMP CERR 
2199 Olt,()57 6 00001 XMlT 1,AUX 

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

*4 MS8=3 HEX? NO, GO TO LNTEQ 
*YES 
*STORE 4 LSe IN R3 
*AUX= 377H-9H 

*4 L.S .. B.>9? YES, GO TO LNTEQ _______ . _______________ . __ ... _ ...... 
*NO. EXIST MArRO. 
*YES. SET COMMAND FORMAT ERROR FLAG 
*GO TO PRINT ERROR ROUTINE --... -----.----.. ----.. ------.---- --.----.--." . 

__ 2200 0$Q60 'I 31Q31 ADD G3,Gl 11 I N.CB.. COUNT OF ASCll INPUT 
2201 03~6' 5 10065 NZT OYF,LZI2 *1ST PASS? NO,GO TO LZI2 
2202 030620 03004 MOVE R3,R4 *YES. SET UP R3 FOR MACRO 
2~3 Q~~3 Q 01~3 ~f BloR3 _~~~~~*S~I~Q~R~E~L~S~B~IwN~ALRY~R~ES~U~L~I~1~N~R3~~~~._~_~ ____________ ~ __ 
2204 03064 7 03041 JMP LNSk12 
2205 03065 0 01504 LII2 MOVE R1(5),R4 
2206 03066 00llOO MOVE Rl(Z),AUX 
2207 03067 1 04000 ADO R4,AUX 
2208 03010 1 03003 ADO R3,R3 

*D1X8 
*D1X2 
*D1X10 
*D1Xl0+02 

2ZD2 030i'1 Z 03540 RIN --~2"!"2~10!---~ ... -'--'"~:DiL..--------.lE~N~D~I2~---------:-1t=EN'""'D,.--:-1 .. 2""""'S~ue=RO=U~T=I""'NE=--' -~------.-.---------------------- ... ------.---.--. 

2211 03012 PROC PREP 
223 2 ********1t**!!.~*.:!:!!.:!:******************~'t*********l·:* 
2213 * 1: 
2214 *PREPARAnON FO" READ -It 
2215. *THIS SUBROUTINE LOAD THE HEAP, CHE.cK FOR PISK ._'-:-" ______ _ 
2216 *CHANGE, DRIve READY r INITI~Llze 8X330 FOR SO OR * 
2217 *OD AND LET THE eTR ADDRESS IN R4 AND R1. 1: 
2218 1t 1: 

2219 *USEO REGISTERS= AUX,R2,R3,R4 AND R1 * 
2220 * * 
2221 ********************,'t,:*************":**1n'r*1:****-I:**l't 
2222 030726 17115 SEL PSCS .------------
2223 03073 6 32301 XMII 1,PSCS 

______ .2224 03074 6 11] 14 SEL STAO 
2225 03075 6 04111 XMIT CTR2,R4 
2226 03076 6 03001 XMIT 018,R3 
2227 03077 7 03100 DRG 3,32 
2228 03100 5 30103 NZT STAO,J100 
2229 03101 6 03002 XMIT 108,R3 
2230 03102 6 Q4110 IM!T CT81,R4 

*SET PROG. STATUS TO PREPARATION FOR R/W 

*5TORE CTR2 ADDRESS IN R4 
1:0* 

'----:-*-=:DR::":I:-:":V=-E -'2'-:;:-S E:;;-;L"";;E-;-:::C-T: E=-=O:A?-y:-;-';E=S:-"",-'G=O:---;-T 0=--:J:'71 =OO..-----~----------- -'- --- -.. -­
)'(1)* 

1tNO, STOkE (iRi -ADDRESS IN R4 

--------------_._-----_ .... _-------_. __ .. _ ... 
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~~2-23'--03,o1-·-o 04Q17----J100 MOVIE R4,.lVR *SELECT eTR ACCORDING Yo STAfus-=--~~·~~·~··· 

-.-~---fz-R HlS i ~ :;~T ri;~~~~ -:~II~N:bt+~~WNf-N-O~-GO-fO-JfOf~--·~~-~~··~···· ... - ..... 

2235 03101 6 17112 SEL PHS'4 
2236 0321 0 6 3410] IMIT 1 HtPHSll.. ~loESloSpERrlNPoTsElRT:OoNR INRGouErRtNROeR fJ..A.\L._ .... _~_~ __ .. _~_. ~_. ~_ 
223703111 1 00305 JMP CERR xv T " 
2238 03112 6 17134 J101 SEL GRSEL *t* 
~~~ 8jHf g-o·Q~i~&~1r-.z.ij ___ --J""'1-="O-6.....-DfIKM~~'oo......Q.a~oI4:I4'B~llollSE~L'"-__ -:::.Il;..u~i.I.J~~!LItUl..[fi~k~YsiELS~~~Y~~RlUH~L_LQ-.-il~Ll)..s. ___ .. _~~_. 
2241 03115 0 04017 MOVE R4,IVR *SELEcrCTR. ACCOROING TO STATUS 

·--'!~~~.~t~!:--0~QJ~~~~-!f'~i'-"?f~2~A~SOJ!-, ------~~M~lI!:-::T,.J&c-:!-lf~~1~~.&J·JIU1Uo10..Ll----.....;:~+~b.~~~~,~~EI!'-:AR:::-!-l~~~~l-!,~~!'~·-=-S-;::-lIt~. ~~T?!t-.lJ 1 07 • -.--.--.--------.. -~----.-~~~ ... 
2244 03'20 6 17134 Jl07 SEl OCOM *SELECT DISK COMMAND REGISTER 
2.2i5 03121 0 021,34 MOVE R2,SlOE *.fHUlilllY SELECT DRlrr..ACCQROlNG TO R2 
ZZ46 03"122 6 00001 XHIT , ,AUX *J* 
2247 03123 602370 XMIT 377H-7,R2 >'<,1* 

._~2~2.s48,,!,-_¥D3~1~.2~4_-:!',.-O~200~.~2 ___ .....ILOLLP...L.1_..aA~DD~R~2 'uR~2,"":"--___ ---=-*ll..::J *li5.4T FOR REAOY.lliI.!.LL __ . ____ . ______ ._. ___ ._.~.~ .. ~~ ....... _. 
2249 03125 502124 N2T Rl,lP1 *J* 
2250 03126 6 17132 SEL READY 
2251 -iQw.tRUilG ..... 3J4_Loi3 .... 2 _........,..-___ _ 
2252 03127 5 37131 NZT READY,Jl02 *IF NOT READY, GO TO J102 
2253 03130 7 03134 JMP Jl03 *~)RIVE READY. 
2254 03131 6 17113 4102 SEL PHS21 
2255 03132 6 31101 XMIT lH,PHS21 
2256 03133 7 00305 J104 JMP CERR 

___ 22~S.u.'----iO .... 3L1.1~34~iol...6 17134 .1103 SEL HEAD 
2258 03135 6 35100 XMIT OH,HEAD 
2259 
126Q 
2261 

* *~NIllALISAIION Of 8X330 

* 

*SET ORIVE NOT READY FLAG 
"<GO TO PRINT ERROR ROUTINE 

*HEAD LOAD 

2262031366 17'''' SEl STA 
__ +22~6~3~a~3!-!-1~37~~6~Q!,!:2':!-l'0~5~ _____ ~X~N~I±T....J.:0h!1~OOw.iO~1j"\1e,R2 _ * INlI. 8X330 FOR SO 

2264 03140 6 00002 XMIT 10B,AI. 
2265 03141 3 .36200 XOR MODU,AU" 

--~"-----------.. --~-....... ~--

2266 03142 5 00144 NZ! AUJ~CS *IF NOT SINGLE PENSITY. GO TO Jl08. --~22~6~7~O~3~'4~3~7!-¥A03~'~5~0-----...JJ~M~P.....JJ~'~O~lS"""-- ___ ----=:.A1-~.!....Jl.All.li!lt. ..... ~~...L.L.!~fVL...uL_..!WJJ!~ ------- '-"~---"~'--'.'-'.'.'-~"'.--"-' 

2268 03144 6 00000 C5 XMIT OH,AUX 
2Z69 03145 3 36200 XOR MODU,AUX 

2273 03151 0 02037 MOVE 82,RB 
2274 03152 6 17001 SEl PllS 

*IF NOT 00. GO TO Jll'. 
*INITIALISATION OF 8X330 FOR DO. 

*8X330 INITIALIZED. 

2275 03153 6 37100 XMIT O.PllS *S£T Pll fOR PREAMBLE --+22~7~6!..-.....1~---.JoL...J.L..u.A':""-----~D~E~l~AY~P~J1!:'-!O~9'--,3:;-::7:;::;7;-:-:H--:-l:-;4"'O-:,R::-;:2;-::',~R3~~*'-:-*~DE~LL:;-A~yl.U]4'"20~MS~.'"'"--:H=E~A-::-O--;-L-';:O-;-AD=---T=IM=E;;--;;:-D=EL-=A-=Y-------··-··-·-····~·~ 
2276 03154 6 03163 + )cMIT 377H-140,R3 *START DELAY lOOP 

___ 2~Z~Z~6~O~3~lS~S~6~Q~~~1--____ ~+~~~X~MIT~~1~,A~U~X~--__ ----____ --__ --__ --____ --------
2276 03156 1 0200~' +Jl09 ADD 82,R2 
2276 03157 5 02156 + NZT R2,Jl09 
2276 Oll6Q 1 OEm: + APD 83_83 
2276 03161 5 031St, + NZT R3,Jl09 *END DELAY LOOP 
2277 *DELAY 40MS FOR THE HEAD SETTLING TIME 
221B 03162 6 17U,,· SEl STA 
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-----·2279'-03163--6-3110'----- - XMIT 1 H,S TA 1 -----_·--.,.----ctS-E·-:-T -H-:-E-'-AD-LO"""A0 STATUS 
2280 03164 0 04001 MOVE Rl.,R1 *COPY eTR ADDRESS IN 81 

______ -22&l--'l3lli.- 1 03St.CL... __ ~---=-:::~R~t~N -:-:-::-=. _____ ~=_:_.=:--:-:-=~=:-:-;:;:-_. 
2282 03166 7 01041 J111 JMP HOERR 'kNOT USED MEDIA FORMAT 
2283 * ____ .... _lZM._ .. _____________ ---.:.*:.IoolENLSlDL..loI[O.L.F -lP..I]R ..... £PL.lA~RUJAu..IAo..J10aJNI._L.JFOIUR~.u.RJooJEA::uoDL.-_____ _ 
2U5 * 

---- . -------_ .. _--._--_ .......... --- .. -

2286 END PREP 
____ ._. __ 22.8L....... -:(";****************************1n't*,'t**~'t************~:***************''l*1n~ __ ._. _____ .. ____ .... _ ... ___ . 

2288 * fr 

2289 *PREAMABLE SEARCH SD+DD (P~EAM) ,'r 
£liD * ,~-------2291 ----·---------:--*T~H-:-::l~$-:R:--:O:7':U=TI::-:N-:-:::E- SEARCHES FOR ON:: PREAMBLE BYTE. 1F AFTER 10MSEC, NO-*"'"'--' ... ----------..... -
2292 *PREAMSlE HAS BEEN FOUND, THE T LCKlER WIl TURN ON FOR 20uUS. oft 

2293 *THIS SEQUENCE WILL BE REPEATED FOR 3 REVOlUIlONS. __ ~ ______________ .. ____ . _________ .. 
2294 *ENTRY POINT PRSEB IS FOR CONTINUATION WHEN THE CODE FOUND BY AMXX * 
2295 *DOES NOT M~TCH * 

_____ 2296 *USfD REGISTERS= AUX,R2,R3,R5,.R4 ----c-''r_~_ 
2297 *TIME OUT= 10MSEC * 
2298 * 1< 

_~22~99~ ___________ *,:-:-:,-:-:-:-:-:--:-:-:-:-:--:-:-:-:-:--:-:-::-:-:-.:-:-::-:-:-:-:-:--:-:--:-:--:-:-::-::-:--:--:--:-:-:-:--:-:--:-:-:-:-:--:-:-::-:-:--:--:-::-::-:-:-:-:--:-:-* _______ ._ ..... ___ ....... _ 
2300 *****1'r*************1:**~~********,'r*,~*********,'r***,'f*** -'0', *-Ir**1r***-In'rl'c**-t:-I(* 
2301 1: 
2302 03167 PROC PREAN 
2303 03167 0 11005 MOVE R1',R5 *SAVE SUBROUTINE RETURN JUMP INDEX IN R5 
2304 03170 6 17115 SEl PSCS 
ZJlS 03171 6 32302 XMIT 2,PSCS 1rSET PROG. STATUS REG. TO PREAMBLE SEARCH 
2306 03172 6 17112 SEt. PHS1 
2307 03173 6 32101 XMIT 1,PHS12 *PRELIMINARY NO 1.0. 
2308 03174 6 17133 SEL MCO! .--. -_ .. ----.. --_ .... - ..... _ .. _--
2309 03175 6 3110() XMIT OH,RMOD ~;TURN ON READ MODE. CNT R2 R3 
2310 03176 6 04316 XMIT 256-50,R4 *COUNT OF TICKLER FOR 3 REVOLUTIONS 
2321 ORG 30 256 
2312 03171 6 02374 J606 ~HIT 377H-3,R2 **10MS TIME OUT FOR PREAMBLE AND AM 
2313 ENTRY PRSEB *CONTINUATION OF PREAMBLE SEARCH 
2.231,45 03100 6 063'71~ ___ ......JJILlOC ..... l.-2 ... 3 ~X~M~II~3~77.'7H ..... ,....,R .... 6 ____ *:-':A~*_1 ......... P-""R .... EAC!:.M"""B"""lE---..B'-'-Y..wTE!L...!..F-"'-OR"'--"S'-"-.=O."--______ _ 
3 03201 6 171't4 SEl MOOO *A* 

2316 03202 5 36204 NZT MDU,*+2 *A* 
2317 Q3203 6 06375 XMIT 377H-2,R6 *A* 3 PREAMBLE BYTES FOR D.O. 
2318 ORG 15,256 

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

2319 03204 6 17001 J123 SEl PLlS 
2320 03205 6 J11QO XMIT a,pllS 
2321 003200 PRSEC SET Jel23 

*SET Pll fOR PREAMBLE 
,'rM:ENTRY POINT AFTER 10 ERROR FROM CHID 

2322 03206 617132 SEl ANNI ,-, 
~~j~~~f'--lQ .... 3"'2¥QL-7 --JoI6-'3 ... 3"""30r.w.6looL ______ --:~~~~a TL:7::-1!....t,J~~e ..... ,lLlAILI'MNu..IIo....------...:*::.JIII.L. DI!U.L....J..lP lliM.81.f....s.fARC HM.QQL __________ .. _ 

2325 03210 6 17132 PRl SEL 5T330 

~~9 gj~~l ~ i~B9 ~~t 'bI¥A,PRl 
2328 03213 0 37000 MOVE FDAT,AUX 
2329 ORG 5,32 
2330 03214 5 00225 NZT AUX,J121 
2331 03215 6 00001 XMIT 1,AUX 
2332 03216 1 06006 ADD R6,R6 

--------_._-_ .... _---------

*BYTRA? NO GO TO PR1 

*IF NOT PREAMABLE BYTE. GO TO J121. 
*A* 
*A*lNCREMENT NO. OF PREAMBLE BYTES 



PROO fDC MICROCONTROLlER CROSS ASSEMBLER VER 2.0 PAGE 50 
---··-----2333-·-03i'·;r-- 5 06204 .------- NIT R6,J 123 *A* 

2334 03220 6 11132 SEL AMN! 
____ ~~21 6n~S _____ X~M~l~T~l~O~l_B~,A~M~N~I.--_~*~**.~S~T~AA~T~~~S~E~M~C~H~.~E~N~-~~L~ _____ _ 

2336 03222 6 17001 SEl PlLi; 
2337 03223 6 31101 XMlT 1,PLLS *SET PLL FOR DATA PART 
23m Ol2~4Z O»to ___ -:-::-::-:--'RLLl:cT~N :---:-:":"-::-:-:-::---__ . 
2339 03225 6 00001 J 121 i.MlT 1 H,AUX ---:-*S=T::-:"A=RT=--=O=-F -::-l=OM=S:--:::CTI=M=I~NG;:--;-L=OO=P:-----
23,40 003225 AMSEC SET J"Zl *A*ENTRY POINT FOR AMO! OR AMSI 
~it~ 03226 ~ 8~85 ADD £<3,a3 

03~27 NZT R3,JC123 
234303230 102002 ADD 82,R2 
2344 01231 5 0220U NZT R2!jC123 

*A* 

*A**10MS TIME QUI? NO, GO BACK fOR PREAMBLE 
*YES 

*IF DRIVE NOT READY. GO TO ERROR. 
2348 03234 7 O· 236 JKP *+2 
2349 03235 7 03247 JMP J125 
2350 Q3236 6 11133 ____ ~S~E~L~M~C~OM~_:_::_::_----___,__;:~=_:_::~:_::_:_:"~_=_:__-------------
2351 03237 6 31101 XMIT lH RMOO *SWITCH TICKLER ON 
2352 03240 6 02043 XMIT 377H-220,R2 **TURN ON TICKLER FOR 200US 
2353 03241 1 02002 __ ..... JL..I1 ... 2:z..4 --A:IA~Q~D -IlR~24LJ"RWl2~ ____________________ . ______________ ._. _______ . ____ ........... __ 
2354 03242 5 0224' NZT Rl,J124 
2355 03243 6 31100 XMIT OH,RMOD *TICKLER OFF 
2356 03244 1 04004 ADD RA"R4 *INCR. Of REVOLUTION TIME ..cIil....-,------,.-=-=-_ 
2357 03245 5 04177 NZT R4,J606 *REVOLUTION TIME OUT? NO, GO TO J606 
235803246 7 00305 JMP CERR *GO TO PRINT READ ID ERROR OR NO ID DETECTE 
235903241 6 17113 __ --"Ju.1 .... 2 5_ ..... S .... EL~p~H ... S2'""::_:_:_::_::_::---_-..;.;.* .... SE~T~DR~I~V .... E-'N~O~T~R~E..,A'-KD..L.Y .... F .... L.nAGIIL-__ _ 
2360 03250 6 31101 XMlT 1H,PHS21 *NOT READY ERROR 
2361 03251 6 17112SELPHS1 

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

.--!i2~16~2~~0'l!!l3'~S~2~6f_wf.3~ZQ!!'!!0~o,--____ ~XM~I~T_::'a~H~,~p.LLHS ..... l'----_----=*R~E_S~EI~P~R~EL~l~M~IN~A:u:'R~Y~N~O~I!-:I. D'-!.:-L'FLiMLADoIG~. ___________________ .. ___ ._ 
2363 03253 7 0030S JMP CERR *GO TO 'fRINT ERROR ROUTINE 
2364 END P'REAM 
2365 ****************'**************************************** ----------_._-_._--_ ..•. _-_ .. 
2366 * * 2367 *ID-AM SEARCH FOR DO (AMOn * 

--~~~~~t~· ----------......;;.:.,:T=H=I~S ....,R~O-:-:U=T I=N=E:--O::-:C H=e::"::c""'K-:o::"::O'--"AM-:--::C-::"O':;-,DI=N=G---=-=C A:-::"1-, A':"":1:-,-=-A-r1 ,-=F=e"-) -----~7-; --------. ---.-------.---------
2370 *IF THE CODING DOESNOT MATCH CALL PRSEB * </: _2'!"'!3~Z~1-----------*-""IjU<S.£-ILREGISTERS= AUX, 82 .R6 
2372 * * 2373 * * 2174 ******************************************************** 
2375 03254 PRoe AMDI 
2376 ORG 8,32 
~jJi 03254 7 03257 JKP Jl~S *A* ____ _ 

*RESTORE SUBROUTINE RETURN INDEX OF PREAM ---
*60 BACK TO PREAMBLE SEARCH 

03255 0 OS011 J126 MOVE R ,Rl1 
2379 03256 7 03225 JM·P AMSEC 
2380 03257 6 17132 JUS SEL S1330 

*WAIT FOR FIRST NIBBLE 2381 03260 5 36117 NIT BYTRA,J135 
2382 03261 6 00104 XMI1 104H,AUX 

--~2~3~8~3~0~32~6~2~66~312~11·.~e~17 __________ ~X~M~IT~1~.N~I~e~L ________ ~~~yTuE~OPuE~R~A~TluOruN _____________________________ __ 
2384 03263 7 ~ SEL FOAT 
~l:~ 0326_4_3_3_70_0_0 _____ --"~w.gw..~ -"~oJiIg#_l:I .... sLW~'-UX--_--*C-OM-P_A-R-E-1_S_T_N_I_BB_L_E ___________ . ________ . __ . ___ _ 



*COMPARE 2ND NIBBLE 
*IF NOT AM. GO TO PREAMBLE SEARCH 

*WAIT FOR 2ND BYTE 2396 03215 5 36134 N~T 8rTRA,J128 
2391 03216 6 00241 lCMIT 241H,AUX 

____ 239S0lZ11 6 11137 SEL FOAl 
2399 03300 :5 37006 XOR FDAT ,R6 *COMPARE 2ND BYTE WITH • All 

_.2~2:go~.~1--=O:-=3;:30:-::':--5-:-:-0-=-62-:-:;51::::5:--__ --:-=-:-:::~~~~~~~~!!i!!~3 .. J ':.-2_6_. ___ --:-*M=A=T_CH __ ?_N_0_,_GO_B_AC_K_T_0_P_R_E_A __ MB_L_E_S_E.~_R_C H_. ___________ . ___ .. _____ . _____ ...... .. 
2402 03302 6 11132 J129 . SE~ ST3io *YES 
2403 03303 5 36102 NZT BYTRA,J129 *WAIT FOR 3RD BYTE 'Al' 
2404 03304 6 11131 SEL fDAT 
2405 03~05 3 37006 XOR fDAT,R6 *COM?ARE 3RDBYTE WITH 'A1' 
2406 033c06 5 06255NZT R6,J126 *MATCH? NO, GO BACK TO PREAMBLE SEARCH 
2401 Q3307 6 17132 J 130 S EL ST330 ..!!lES 

--~2~40~' 8~~O~33~,~O~5~36~,~O~7-·---~~~~N~ZT~8~YT~R~A~,~J1~3=O------*WA~lT~F~OR~4=TH~B~YT~E~·~FE=t---------·-----
2409 0331' 6 00376 XMIT 316H,AUX 
2410 On1Z 6 17137 SEL EDAT 
2411 03313 3 37006 XOR FOAT ,R6 
2412 03314 5 06255 NZT R6,J126 

__ Z ......... '_3_0 .... 33 ..... 1L-.o1S_L0354Q BTN 
2414 END AMDI 
2415 
2416 
2417 
2418 
2419 
2420 
2421 
2422 
2423 
2424 
2425 

03316 

03316 
03317 
03320 

7 03321 o 05011 
7 03225 

*************************1:* 
* * *ID-AM SEARCH FOR SD(AMSI>* 
*REGISTER USED AUX,R3,R6 * 
* * 
*************************** 

PROC AMSI 
GRG 9,32 

*COMPARE 4TH BYTE WITH 'FE' 
:~FE? NO, GO BACK TO PREAMBLE SEARCH 
RYES 

*6* 
*RESTORE SUBROUTINE JUMP INDEX OF PREAM 

-~-.-----~.- •.. ~ 

2426 
2421 
2428 

03321 
03322 
03323 

6 171.32 
5 36121 
6 17137 

JMP J150 
J152 MOVE R5,R11 

JMp AMSEC 
J150 SEL COM 

*GO BACK TO PREAMBLE SEARCH --_ .. __ ._._--------------_. 

2429 
2430 
2431 
2432 

03324 
'03325 
03326 

2433 03327 
2434 03330 
2435 03331 
2436 03332 
2437 03333 
2438 03334 
2439 03335 
24"0 03336 

6 00365 
3 37000 
5 00317 

6 17132 
6 32101 
5 36127 
6 17137 
6 00176 
3 31000 
5 00317 
Z 03540 

NZT BYTRA,J150 
SEL fDA! 
XMIT 365H,AUX 
XOR FDAT,AUX 
NZT AUXi J152 

J153 g:~ iT~30 
XMIT 1 NIBL 
NZT 8YTRA,J153 
SEL FDAT 
XMIT 176H,AUX 
XOR FDi;,T ,AUX 
NZT AUX,.J152 
RTN 

*BYTRA? NO, GO TO J151 

*YES 
*COMPARE 1ST NIBBLE OF 'FE t 
*MATCH? NO, GO BACK TO PREAMBLE SEARCH 

*YES 
*BYTE MODE 
*BYTRA? NO, GO TO J153 
RYES 

~~COMPARE 2ND NIB-'LE OF i FE' 
*MATCH? NO, GO SACK TO PREAMBLE SEARCH 

--- ... ----------~.-----.--- ... ~. 

._- ...... ~-~-.. ---.--- .. --..... 



~--------------------------------------------------------------------------------------.-------------.--~ 

PROG FOC MICROCONTROLlER CROSS ASSEMBLER YER 2.0 PAGE 52 
.. -.... 244'----.-.-------.-----.---- ----EN-oO-AM-S-:I:----· ----.--------.-----~-----.----.-.... -... - ... 

2442 * 
2.W OQ. 3333317 JB.Qc nREC '-- .. ---2444!----¥~3 ~--:-611' '·=3-----· SEL PHs2 
.2445 03340 6 00003 IMIT 3,AUX 
~~1· 03li" 15'. 03123°2°. ____ ~X~()R~P~HS~2~;M~2fP"A ... Ua...X -----:--:::-:=;:=--;:-:;:--::-:==-=-=~=.._;;_~~ ~::W 03342 - -0-5' :N1T jux;c3;(--- *DElETED OR DEFL~CTI\lE RECORD AM? YES; ITz-----·-·--- ... n_.-

2448 03343 6 01000 XMIT 0 I\lL 
2449 033446 DOlO' XMIT 304:H,AUX ~~, C~ 

~2~4~SO"!-· --'!!0~33lF4~5~3~2~100A. ~O~----~I~O~R .L:-L~B:w.;,A~UYI!X:n-"-----~*C~OM·PAI·:-::~E::--::::-cIS=T~DA-=-:T:-:-A--I=N-:--:;:-DE=l-OR DEF REC WITH C4 
2451 03346 6 37201 IMIT 01B,PHS27,2 *SET DELETED DATA AM 

~1~:~~~I~g~p~3e~~~~i~~~9~~~51~· ~-----~~-~~IT~A~¥~~8~ .. ~~~=H~S2=7~,=2--~:~~~~~E~~~~E~'~~~&~&~A~O TO PRINT E~OR --------~-----.----
2454 03351 7 00305 E1 JMP CERR 
2455 03352 Z-Q354Q C32 RTN 
2456 END DREC 
2457 
2458 
2459 
2460 
2461 
2462 
2463 

* 
* 
* 
* *READ IDENTIFIERS (RI1) 
*SERVICECOMMAND 

* '* 1r 

--42."J1l464~ ___ --_-__ ---!!..*-------------_-.::...'r _________ . __ ._. _______ _ 
2465 *****~'r*****************,'r*******''r**'~*** 
2466 03353 PROC Rl1 
2461 03353 6 02373 XMIT 256-5,R2 
2468 03354 6 17116 SEL 8A 
2469 03355 0 37001 MOVE R8,R1 
~:J~ 03356 6 00001 ~:~T8!~2AUX 
2472 03351 6 11132 J 131 SEL ST330 

*SET ID LENGTH CNT FOR 4 DAT~ 1 eRe 

*FETCH CURRENT SUFFER ADDRESS 

2473 03360 5 36117 NZT BYTftA,J131 *WAIT FOR BYTE'? NO, GO TO J131 
2474 03361 6 17137 SEL FDAT *VES 
2475 03362 0 01007 MO\lE Rl,IVl *ADDRESS SUFFER 

--_. _._---------- .. _------._---

2476 0136,3 0 37027 MOVE RB,LS *lOAP' 10 DATA INTO SUFFELL___ ' 
~2~41'!::7!!-7~O~1364~L.-...I,~O~, O~O~,:-------":"AD~D~R¥J, ,~R~,""'------~*~IN~C~R·-'. u;A~O~[)R~E~SL,:-S~P~O~I-:-:-:NT~E~R..!...!o ------.. --.----... --------... --,--..... -----..... 

2478 03365 102002 ADD R2,R2 *INCR. 10 lENGTH COUNTER 
~2~4t.!:-Z~9 ~0i-!!!-33!!!.16~6~5~O~2~35~7::__----_~NZ....,T~R~2 ..,J!-,143..1..:] "...,....... ___ -..:..:.*~P0!¥:1N!.!o.E-'-:? ~N.lII..O,~G~O=_T~O~J '.l..:!3~1-=-=-::--:- _'-________ .. __ ._. __ . __ ... 
2480 03361 6 02315 IMIT 2!6-3,R2 *VES, SET COUNT FOR 1 CRC +~t REMAINDER 
2481 03370 7 03400 ORG 10,256 

__ ~2.!'Sl48~2~a~3400~' :w.-,"",!6~1 Z~11."!!3~2_----ILJ 1 ..... 3u.2"'-"-'S.u.E~L=CI&.!O~MI._..::_::_:_::----___:~:o--.,.~~~-=-=~:___ _____ , ___ _ 
2483 03401 6 31100 XMIT OH,CRCE *STOP CRC GENERATION 
2484 03402 5 36100 NZT BYTRA,J132 *WAIT FOR 2ND CRe 
2485 03403 6 17137 SEL FDAT 
2486 0340,4 0 01007 MOVE 81,IVL *ADDRESS BUr(ER 
2487 03405 0 37027 MOVE RB,l8 *lOAD 10 DATA INTO BUFFER AND CRC REM 
2488 03406 ] 01001 ADO 81 .. R1 *INCR. BUFFER ADDRESS 
2489 03401 1 02002 ADO 82,R2 *INCR. COUNT 
2490 03410 5 02000 NZT R2,J132 ~~DONE? NO, GO TO J132 

__ ~Z.s.49~1~a~34~1+' ~6"_!_'7~]~1~6_------,lS~E~L_:::'B~A~-=-=---_- _-:.:..*~YE~S'-::::-==_=__=_:_::=~~==__~==::_::_----.. _-.-.---__ .-.--.. --_--- ... __ .. 
2492 03412 0 01037 MOVE R1,BA *RESTORE CURRENT 8UFFER ADDRESS 
2493 03413 7 03540 8TN 
2494 END Rl1 

--- .. -------.--... -_ ..... 



PROt; FCC 
.--.2495-----------------

24% . ____ -2.42_1 __ . ____ . ____________ _ 
2498 
2499 

MICROCONTRotLER CROSS ASSEMBLER VER 2.0 

******~*************************.******* 
* .~*~--
* CHECK IDENTIFIER SUBROUTINE * 
* AUX,R4,RS AND R11 ARE USED * __ 2500 ________ _ ---* * 2501 ***********************~(**)b';******)'r***)'t* 

2502 03414 PROC CHID 

PAGE 53 

_. ____ ._ .. ~_.C .... 1.c:4Ll.1.:::L4 _.;w6wOw..1UoiQtw:QO __ . _____ J:\IXM~1l..LT_rl0oqHH:' . .1l.R.L.l _____ ---.:.''r:..tS .... ETL-LPLlJR EIooJ.:LllUJiAR Y OK f Q!LOO~ ____________________________________ ._ ..... . 
2504 ORG 2,3t 
2505 03415 6 17132 J203 SEL ST330 

_ ....... Z!!"'!SO!'.l!!· ;'!!'6--!!'O~3':"-:41!'-!6!--'5'-"1.3-!!-61~1'-"!'5 ______ -ilN,u.z...,..T-JB"'-,!Y~T..u.RAD.j,LIlJ .... 201loLt3"-----.;.:.*.!1JWAQ.dIw..T---lfWllOUJ.R-!C~U!J..lR.R ENT TRA C I< IN F Q 
2501 03417 6 11114 SEt STA 
2508 ORG 70,256 

.~F~5~1g~gr.~421i!!'2aL~~~'-"B~g!l-&l~f~"'------~~'?-I~~~~lt:>-lJ!8~6~{SiLJTu:JAlILO)"-----~*~SwEL~CU!lURUlR..I!oJENwT'---l..TRwA:u.Ccu...K Rfi.!....M-'_QRDING TU~Lt,L~ __ . _________ .u _____ _ 

251103422 617110 TAB6 XMlT 110H,IVR *SEL CURRENT TRACK REG. 1 

~~~I~l~~~8~ft~l~f~8~!~J~H~~A----C=1=0-~~~L~I~~1~~!4'~:~I~~~~---~:~~5~tJ~'RHlc~R95~MGz728ITS)-------------------
2514 03425 6 17137 SELFDAT 

_~Z5:!-:1~5L--..100 .... 1r.s42 ... 6'''----'.3 ......... 3lL7WJQO.u..OL-____ --..,jx~a~R~R~B~,~AU~X~----...::'~.klCOotJ:Mu::.PAOJRuE........uTR:u:Au..Cu..K ______ ._~ _________ . ___ . __ .. ________ . ___ . ______ ._ .. _ .. __ .. _. 
2516 ORG 50,256 
2517 03427 5 0011'0 NZT AUX:J204 
2518 03430 6 11132 4205 SEL ST3~O 
?519 03431 5 36130 NZT BYTRA,J205 
252'0 '03432 617114 SEL STA 
2521 03433 4 30122 XEC TAB6(STAQ) 
2522 '03434 0 301'0'0 MOVE RBO,l,AUX 
2523 '03435 6 17137 SEL FDAT 
2524 03436 3 31000 XQRRB,AUX 
2525 ORS 43,256 
2526 '03437 5 00112 NZT AUX:J206 
2527 aRG 2,3~ 
2528 '03440 6 17132 J207 SEL 5T33O 
2529 03441 5 36100 NZT BYTRA,J207 
253Q 03442 6 11117 SEL 55 
2531 '03443 '0 31000 MOVE SS,AUX 
2532 03444 6 17137 SEL FDAT 
~~ii 03445 3 37000 t~a !g~I~~uX 
2535 '03446 5 00114 NZT AUX,J208 
2536 g~E ~t!J66 2537 '03447 6 17132 J 209 
2538 '03450 5 36107 NZT BYTRA,J209 
2539 03451 6 17137 SEL FDA! 
2540 '03452 6 00001 XMlT lH,AUX 
254. '03453 3 37'0'00 XOR FDAT:AUX 
2542 aRG 35,2~6 
2543 03454 5 ODlf7 NZT AUX,J210 
2544 03455 6 17116 S EL BA 
2545 03456 6 00377 XMlT 255,AUX 
2546 03457 0 '00'037 MOVE AUX6BA 
2547 '03460 6 17132 J211 SEL ST33 

*IF TRACK ERROR GO TO J204 
*CORRECT TRACK _________ _ 
*WAIT FOR SIDE INFO 

* *SIOE TO AUX 

~~COMPARE SIDE 

*IF SIDE ERROR. GO TO 206 

*CORRECT SIDE 
*WAIT FOR SEC lOR NO. INFO 

*MOVE SECTOR I~FO TO AUX 

*COMPARE SECTOR NUMBER 

*IF ANOTHER SECTOR. GO TO J208 

*~JAIT FOR RECORD LENGTH INFO. 

*COMPARE FOR LENGTH =256 

*IF NOT L=256. GO TO J210 

*SET LENGTH IN SA (256 BYTES)"----_ 

25~ 03~1~S_36AU1~20~ ________ ~NwZ~T_B~YuI~R~A,~J~2~11L---__ ~*~WA~IuT_FuO~R~1~SuT_C~R~C~B~Yu!~E __________ __ .-- -_._-------_._-------_. _.----_. 



PROG FDC MICROCONTROLLER CROSS ASSEMBLER VER 2.0 PAGE 54 
- "-.,---

2!49 03462 6 17137 SEl FOAl 
2550 03463 6 17132 SEL COM 

---- i~U 81m t fJ~W J212 IItTS~!iaCE 
2S~i3 03466 5 36125 NZT SYTRA,J212 

-------Hrt 8m~ : l JMf ~~ ~etI 
25:6 03471 6 37'00 X"IT O,PLLS 

·----1SS2 sZ Ol4Z2 66 U,'oo'2 SEL PHSl 
25Sg 03473 32 XMlT 0,PHS12 

*HESET BYTHA 

*DlSABLE eRe GENERATION 

*WAIT FOR 2ND CRe BYTE 
*RESET BITRA 

*A* 
*A* 

------------_._--. -- - -----

*RESET PRELIMINARY NO IDENTIFIER ERROR 
*SET PRELIMINARY READ 10 ERROR 25S~ 03414 6 31101 XMIT 1 :lPHS11 

--~~~IP!61.~}~8~1t~~~i~~II!--;!U~lMIA:~:-----&lJ2-.Jl'-:14~A!tf~i-!&~i:!!~lO~RA~,-:-Jr.2'''-::4:----~*W:":-:A=-=I=T-.F=O=R-::'::-:::S=T-.C=R=C-.R=e=M";:-;AI=N=O=ER;:------------------.--.----- --
256C! 03417 6 17137 SEL FOAT 

-~~~~~~0=3~~--O~37000==~--------~ao~R~e~E2~~~r~A'~!~A=UX~-------------------------------------------

__ ~~~6l1!!!s~g!'!!!!I!'!!!l~!I!~!!--~~yo:-l::-Z~~ r>~2:--___ --IIII.;J 2~11..o015~:IL!it.~l~:!-,I¥~~~~ ...... 1.~'-=-6-=-=-____ *,..,.I F:-::-=C-:RC~E__:RR::_:_O=R-. ~G-:O ::-.:T,.,...,0...,..,J:::-2=1 =6 =---________________ . _____________________ . ___ .. _ 
2567 03503 S 36102 NZT SYTRA,J215 *WAIT FOR 2ND CRC REMAINDER 
2568 03504 6 17137 SEl FOAT 

_-~2S6~9~Qi!'.I!]!:i!!50~5~~Q-::]~7OOQ'!A· ~ _____ ~M~OV~E~F~D~A~T ~A~UX ____ -:-=:=-==::--:::-==---=-=---:;;:-=--~.--________________________ ... __ 
2510 03S06 5 00130 NZT AUX,J21·6 *CRC ERROR? YES, GO TO J216 
2571 03507 7 03531 JMP J218 *NO 

__ ~2S~Z~2~O!,!!!!3~51~Q~6~Q~lQQ~1~ ___ J2 .... 0...,.'o..-...IXIIJ~ .... ~ftl ..... TJ~12~L~RS'.o..-_- __ *PRELIMINARX TRACK ERROR 
2573 03511 7 03430 rtr U 

__ ~~·~~~~:~g~j~~1 ..... ,~_6~1~g ... l:o~1!--___ J2~O~6---a~....,:~~ ...... TJ0061"'"'Q .... '1=-:=-___ -* __ SE:-T-:-P __ O:-S-IT_I~O-N __ IN~G-ER__:R--:-O-R___:F-LAG~-c-:::-::::-::--_----------------------
2576 03S14 5 01047 J208 NZT R1,J209 *POSITION ERROR? YES, GO TO J209 

2582 03522 6 17116 SEL SA 

*COMRARE FOR LENGTH=128 
*L N~T EQUAL TO 128, GO TO J217 

__ ~~~~~~'~8!,!!!!J~~1~1 ~!--6~1 ~g~122~~,--_---:-~ ......... ~u;;:~~="T J~~~6~;1~ ______ *_NO_,_WR_O_N_G_I_D_EN_T_I_Fl_E_R ____________________ . ________ . 
2579 03517 6 00000 J210 XMIT O,AUX 
2580 03520 3 37000 XOR FDAT,AUX 
2S11 Q3521 5 QQ126 NZT AUX,J217 

*L=1 8 
2583 03523 6 00177 XMIT 127,AUX 
• gll~t ~ Sf.:a ~~E J tr,48A 

*SET LENGTH =128 IN BA 
---------------------- --

2586 03526 6 01003 J217 XMIT 3,R1 
2S1] 03521 ] 0l46Q Jfi1f J211 

--~~~~!:--~~~----=-=:-:--~!".::-='~=-=-------:.-=::-::--=~-::-:-==:::----------------.-------------- -2588 03S30 6 01004 J216 XMIT 4,R1 *CRC ERROR POINTER 
2589 03531 4 01132 J218 XEC *+1 (R1) -~JMP TABLE ON THE END OF CHID 

*NOT USED FORMAT STATUS 

2590 03532 1 G1S4Q RTN *OK 
---~~~~~~~~~--------~~~~----------~~=~=-~~--------------------------------------2591 03533 7 00503 JMP POERR *POSITIONING ERROR 

2592 03534 7 03536 JMP J219 *WRONG IDENTIFIER. GO BACK TO PREAM 
____ ~25~9~3~Q!'!!!!3~51~S~~7~Q~lQ~4~l~------:-~~J~MP~"~O~f~RR~-----__ --~*~~~T~U~S~ED~f~OR~M~A~T==_=~--------------

2594 03536 0 05011 J219 MOVE 85,R11 *10 ERROR AND WRONG 10 
2595 03S37 7 03200 JMP PRSEC *JMP BACK TO PREAMBLE 

--_._------- -.--

2596 END CHID 
---~~--------------,=~~~~~~-=-===-==--:-=:::-~-----------------------------------------2597 * END Of CHECK IDENTIfIER SUBROUTINE 

2598 * 
2599 END foe --------_ .. ---------

------<B.wf .... I_URH __ .... TM_' .... E ____________________________________________ . _________________ .. 

---------- ---------- ---
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- ---._-.. _---;:-;;;;;;-:-;;:--.--::-:-:::-:-::------------------------

8J~~ 'MM! 
--. __ . ____ ~0~15A2~-!:1-!QOO~3~3'-------------------_--

83~U ~ ggill 
gl~ti J 8fn~ 
03547 1 00142 

.---.---------.-------.. -... ---

------- _._--_. _ .. --_.- -_._.-. 

-~gjftl~r,P!-, -iJ;;-IJ!88ftt~~,------------------·-----·-·----·······---
03552 1 00254 

8tiJf J 8811~ 
03555 7 00210 

--~gJe!~!1!t~9~J4!88~~~~~-------------------------- --.. -.. ---_._--... ------
03560 700301 

----·--~8~1~~L~1~J~~~r~1~~-------------------------------------------
03563 7 00315 
03564 1 00320 --- -~0~3~56~5~7~OO~· ~3!!!123~----------------------------------------------·- .-... -.. - .. -..... -
03566 7 00325 
03561 Z 00330 
03510 7 00333 
03571 7 00336 
03512 Z 00341 
03513 1 00343 
03514 7 00346 
0J515 Z 00351 

03601 1364 
03602 1 00361 

• J 88M! 
03605 1 00311 
Ol606 7. ---' -. -- ._- -----

03615 1 00411 
03616 1 00413 
03617 7 00510 -----~036!!!!!'H.20~~7-1.!OO~S1~2~-------·--------------·-----------------.-------.. -. 
03621 1 00520 
03622 7 00530 
03623 1 00532 
03624 1 00541 
03625 7 00543 ____ .u.illi&J---L.....lAli.,L!I."i'--__________________________________________ . __ . ___ .... 



03631 ., oon 
03632 7 00601 

MICROCONTROlLER CROSS ASSEMBLER YER 2.0 PAGE 56 

._~0~36~53~1~OQ~60~3 _________________________ . ____ . ___ ._. _____ ._ ..... ___ ... __ ... 
0363' 7 00606 
03635 7 00615 0199 1~ ------- 037 7 0062 
036ltO 7 00634 

8JW ~=I . __ ._ ... _ ... -.. -. _.- .• _ ........... . 

03643 1 00644 
--··--..IJ!!I8Jm~~-!:~~=~~t ---------------.---------

03646 7 00663 

8U ~ gg~ 
03651 ., 00115 
0)652 loon6 
03653 1 00730 
03654 7 00733 
03655 1 00736 
03656 1 00741 
03651 700143 
O3MO Z 00751 
! ~61 7 00753 
(.. ~2 7 00156 

______ ~0~·).~~~Z~OO~Z~61~--------__ . __ ---_----------------_________ . _______ ___ 
036t. \ 7 00717 
0366'. 1 01014 _____ -!fi03666~!!_ .. 1 01017 ___________________________________________ _ 
03667 7 01033 
03610 1 01037 
03671 7 01054 
03672 7 01056 
03673 7 01071 

----~81ef,;Ji!-t-io~~8~1~~~Hl------------------------------------------. --------.--.... 
03676 7 0112-, 
Ol6Z1 1 01166 
03700 7 01171 
03701 7 01174 
03M2 1 01177 
03103 1 01202 
03704 1 01205 

8~ ~ gl~l~ 
03707 7 01234 
03710 7 01250 
03711 7 01252 
03712 7 01272 
03713 Z Q1301 

.---- ._-_. __ . -- .... --
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·-Cf3if4-·~-;fo"30!r----------·---·--------·---------------.--... -.----.----... -.--.----.. ---.--.----... -. 

03715 7 01361 
. __ ..... ..Q.l1.l6. 7 01371 ________ . __ ------ ---.-------,------.----.~---,--.--.---.-------•. --.. -- ._ .. _-_.-

03717 7 01406 
03720 1 01426 

--.-___ ._. __ OJ.zLL..LJl1~ 
03722 7 01432 
03723 7 01444 

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

__ .u ____ .___ 03124 .~Z~O~14~Sc=!_4 ___ -----. 
03725 7 01456 
03726 ? 01460 

··-··---·--gJt~b ~ gt:~ 
03731 7 01S03 

...... _______ . 03732 70]~ __ , _______ _ 
03733 7 01507 
03734 7 01513 

.. ___ . ___ 1'3735 7 01515 
03736 7 01525 
03737 7 01546 

.... __ .. .._. ___ 037407 D1SS7 
03741 7 01562 
03742 7 01564 
03143 7 QLD22 
03744 '7 02033 
03745 7 02061 
03746 Z 02100 
03747 7 02103 
03750 1 02105 

ASSEMBL'ER ERRORS = 0 

.--.---

.------

;" 

----- .. ----------------------------------------~---.,---.-_ ... _-_ .. _ ...•.. 
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SYMBOL TABLE 
----------------------------------------------------------------

* , 
AMi)O------~OO16<63 ----A .. OI 003254 AMNI013233 Af.'ISD 001734 
AMSEA 013231 A,..SECOO3225 AIUISI003316 AUX 000000 
itL ______ tU16lD BOO IU3251 SKH 002451 eI2 001S.00 
aIel 001410 81CR'Lf 001470 Bl 000040 eSEL 013332 

'BTTRA 013261 C1 000431 C100 002057 C'2 002140 
: _.tli...... __ . 001046 (15 001362 (16 oo.~ 22'12452 e17 ---------'!P.Q8M2'-!-l12~1---

C18 002162 t19 002163 (2000 e21 0 2271 
CALLi 000001 eSA 000010 (C1001536 CC4 001114 
~~~f-- ggg~~ €rJ gggrl~ ~al~ 88ml E~~El 888¥U------------------------ ----------------------.-----------
eH 001335 (HG4 002044 eUG7 002065 CHID 003414 
-M~"i~---u.;UlL.F ~830~2~~~J5'!::-1---.,lo.;~ewa;f:t....f-~8A~6~·~~m~. --fuQ:::----J:!8l¥gg!iP. ~!Yt~;--~~~'~~r--........IJlL81-!-'!t~84-:M!-------------------------------------------------
CTR1S011001 cnUT 011077 CTR2 011170 CTR2S 011101 
-M~.Li~:u2o..L!-~8"""1 !~~~j/L...f --.:MJtrI4OM:---g~. ~"'I!!!3!-.:LlO~7A~. --gloU~U~A.~L-F-_ -l8~g'""'"~~~~~~I........-_-I~Ul~LJ.Jl~lLy--'2!!gl¥ga~g~f~----------------- .. ---------------------~-------
OELAYP 000021 OIR 013401 ORE oo15?6 DREC 003337 
DR-SEtal3432 D.S OOOj,Q3 DSPS 000013 ns!! 013510 
DWR 00·2034 E2 001765 E3 001775EC RT 000151 
£5(000033 FDAT 013770 FDe 000000 FHAH 002176 
fMMEN 033362 Gl 012270 G2 012310 G.3 01247Q 
64 012570 65012670G6 012770 H1 OQ1324 
H2 001326 HAfR 013371 HEAD 013451 HH8 ("2503 
tll2 001511 UOO30tl 12 003036 IDLE 000102 

J248 001375 J251 001404 J252 1416 J253 0 1421 
4254 001307 J39 000573 J40 000107 J41 000621 
J4-4Q0064Q J45 000650 ~!8 gggt~a J47 888tH 448 000437J49 000434 J51 
J56 001121 JS7 001123 J5,8 001140 JS9 001146 
J600 001103 J601 001270 ~~A 001246 J6B 88~fB~ 

--- ----_ .. _-------------------------------------_._--_ .. --.. _--

-----_ .. _---------------_ .. ----------- --------

L214 002241 L333 002,07 000503 LSOOHS 
L8 000027 LeNT 013241 LF 000012 LFCR 000043 
Ll 013461 LLP 000526 LpG1 0005.52 LRA4 002027 
L~l 0CID7~22~---L~R~B~2--~O~O~O~74~3~--~L~R~e3~~D~O~07~1~4----~L~Re~4~-¥00~1~0~04~-----
LRS:5000761 LRBA2 000715 LSKE1 0027:55 LTAS 002674 
LIASAOO2212 LIA88 002216 LIAac 002222 LWB2 88~a~~ 
Lwa3 001445 LWS4 001467 NCOM 013370 HOERR 



---.--------... - .. ------.-- .-. -- -- ._. - - . 

~~~~~~-~~LH_---I~+.!-!!---~~!---__'JH~!'_l_---------------------- -- .-.... - .... -

---;----;---------------------------------------_._--_._-----. 

---IoUoAolo ___________________________________________ . __ . __ . __ __ ... ____ _ 

-:-;;;----;;;-=7::0---------------------------------------------.--.-

...:.:....---W-___________________________________________ . ______ ._. __ 

.---::;;------------------------------------------_. __ ._--_._-_ .. _._------

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



U..1_ -.QQ1QU __ .____. ___ ._. ____ . ------_._-----------
* 8 
JLf- '·--60110'--'-'-- .. .---- -_._----_._._._ .. __ .... - ........... . 

. ~ __ . .9.. ___ .. __ ._ .. __________ .. _ .. _ -_. - _._----_. __ ._-_.. .- .. -. 

ll3 001111 
-i-'O-··----·---

.JJ .. !L_ 001116 ---------- •.. -.-.-.-.--... --... 

* 11 
-------------------- •.. -... ---.-.- .. --.-.. _... ..-

ll4 001224 

* ]2 
Jlj oo122? 

-* 13 

JL6 00123' 

* 14 
----.-.--.-.--.-------- .. ---.. -...... _. _ .. ' . 

JJ1 001241 

* 1S 

J302 001212 
.. 16 

JlOO QOli12 ----_._. __ ... __ ._ .... _ ......... . 

* 17 
J301 001416 
~1~ __ ----------------_._----_. __ ._ .•..• _-_ ... _. 

eel 001511 
--- .. _._. __ .... _ .. 

'* 19 
4221 QD1604 : 

,'r 20 

T1 002305 T100 0023S1 T11 002321 T12 DD2J31 
T2 002307 T3 002312 T4 002343 T5 002337 
---

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



------------------------------- ----_._-_._.------_._------------- -----

e37 
125 

002411 
002366 

C39 002402 121 002363 ,-36" ----002405-
il4 002312 
it -22---- ------------------_._------ --------------- ------- ._-------- --- -- -

~J~_."OO'ZRL _ _"JUoi80tW.l.1____"O_O_24_3Uo1.0 __ ....IIJ.:w:801oU2"-----WO:wJ02r...::l4r.oi!3..L.1 __ ..!l.J.!oll80.,...3~__WJ00ollo2..::!.4io...2SL.-_ 

~/23 

----------------------_.--------- --------
002442 

* 24 

C3 002500 IA82 002457 
~;:;;------------------------------- --------------------- -----* 25 
J42 002S05 J4.3 002515 

* 26 

l500 002531 l501 002533 
A2L ___________________________________________________ __ 

lR2 

* 28 

002.550 

..c3.3_ 002607 

* 29 

*30 

HS11 
J13 
TIl 

* 31 

002700 
002654 
002674 

lR3 

J252 

J10 
J19 

002545 

002610 

00264; 
002627 

J253 

J11 
J21 

002601 

002664 
002645 

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

J12 002641 
Ll00 002676 

--.:DG:-:=I:;;:C::--~OO .... 2;-:;n:O:7:;----:O::-:::N==EC::-----;:;OO~2 .... 1;-:-,";"3 --7:".HS;:-:;;1;-.-2--:0;:-;:;O~2:;r:76;-;;:2---;-L-::-;, 0"'"1--.001("1;;2:-..-16 ... 0.----------------------------------
L10MS 002736 LERRC 002757 LSK 002755 LSP 002732 

* 32 
J242 002771 J243" 002767 J245 003012 J246 002770 ""'!J~24~7;--~OO~2~7~1t.2--~LoL--....... ...&..IoI..IL---.-iUIO!LL--WJ.ww..Uio-_----'~IooL----..J.jIJ.Uo..JL.UoL------------------------------ -----_._. 

* 33 

* 34 



l..£Ul ........ _00 3032-----. __ . __ .. __________ . __________________ -__________________________ , ______________ . __________ ---.-------.------------------------- ----------- -.. - -

,', 3S 
LN8I<I2-00-304r---------LiTi-- 003065----------------------------·---------------------------.---.------- --------------------..... --- .---- --

~_3{L___________ ____________ .. ___________ _ 

LEQI2 003054 
----:::c::oc-----------------------------·------------------------------- ------ -----.---.---- ------------ ,._ ... _. __ . 

')~ 

~03------gg!~ ~t ------~~lgo!LU4~· --'!!80~Oi:H, ~~~3~3 --..lL1 ~~ 8H!-~88~~H-~--!-.l1 ~'!---~HM!!8~~--l8~8!Hb---------------------·--··-·----- ----- .. -.. 
J108 003150 J111 003166 LP1 003124 
-;--38 

_.1.10.2.. 003156 ___ _ 

'* 39 

-j'21 003225 
J606 003177 

--1: 40 

J150 

~'> 42 

C32 

* 43 

e10 
J206 
J210 
J215 

003255 
003307 

003321 

003352 

003357 

003424 
003512 
003517 
003502 
00353:6... .J212...,_-M;W---" 

J123 003204 
Je12! 003200 

J121 003266 
J135 003257 

J152 003317 
-----

£1 003351 

J132 003400 

J203 003415 
J207 003440 
J211 003460 
J216 003530 
IAB6 oo342Z 

J124 
PRl 

J153 

J204 
Jzaa 
J212 
-J217 

003241 
003210 

003327 

003510 
003S1! 
003465 
003526 

--------_._-

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

-----------_ .. _-------------- _.- -

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

J205 003430 
J209 88~1~~ J214 
J218 003531 

-------_._----_._._--

--------------------------- --_._--------------------- ----------------



"~'--

-------

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

~-- .. --­----

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

-----------

----------

-----. 

-----------

---
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