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MICROCONTROLLER CROSS ASSEMBLER veR 2.0 PAGE 1 
._----------- .---•.. -.----.--.-----.-.. _._ ................. . 

PROG FDC 
*~(*****R****R**R****************************************" **** .~-:(~'(**r('~ 
* * ---- ----- ,-- _ .. _,-_._-_ ... --_ .... 

* * * VERSION 2. ZK PROGRAM FOR SASSO COMPATIBLE DRIVE. NOV. 16, 1978* * nus FROGRAM IS USED IN THE SIGNEIICS 13 I.C. FLOpeL~llL ______ . __ :~ 
* CONTROLLER. FOR ANY QUESTION ON THIS PROGRAM OR THE CONTROLLER, * 
* PLEASE CONTACT MIKE JANAK OR NORMAN LEUNG OF SIGNETICS * * CORPORATION, SUNNYVALE, CALIFORNIA. ____ .. ___ ~r __ 

* THIS IS AN EVALUATION PROGRAM FOR SX330 FLOPY DISK CONTROLLER 'r 
* CONFIGURATION= 2 FLOPY DISK DRIves, 1 CRT AND THE 13 I.C. * * fLOPPY DISK CONTROLLER. ____ . _____ .!.: .. ___ _ 
* THIS ~ROGRAM USES ZK OF MEMORY. THERE ARE 700 WORDS OF CODe FOR * 
* FLOPPY RELATED FUNCTION. 1.3K OF MEMORY IS USED FOR CRr RELATED * 
1'( fUNC TlON. ________ .... __ ... :"_. _____ ... ___ " .. _ ... _ ... 
* THIS PROGRAM IS SUBJECT TO FUTURE IMPROVEMENT. 1'( 

* THIS PROGRAM RUNS AT 559 NS INSTRUCTION CYCLE TIME. * 
.. _ .. ___ .. _ ...... 18 _____ _ * * -------'-'------------------------ -----_ ... _-------.---_ ... _._---. 

19 
20 
21 
22 

************************************************************~**~**** 
LIST M,S,O 
PROM 2048,8,8-.... ---
OBJ R,S 

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

23 * 
24 110 7 Q eIRl RlY 110H,Z,8 *CURRENI TRACK REGISTER 1 
25 * *=377H FOR POSITION NOT KNOWN 
26 110 0 , CTR1S RIV 110H,0,1 *O=SIDE 0, 1=SIDE 1. DRIVE 1 

____ .21. ____ ..... 11~Q~Z~Zt:------I.C~T.II.Rl~TL-AR~IY~l~l O~H~,~7~, 7~-- .. ----.. _ *!UC~U~R~RE~NL.!:T~T:I_IRUJAu..Cn..K ...IoQL1:F~DR~l~V~E_.:!l!-- .. _______________ .. __ .. _______ ..... _. .. .. _ 
28 111 7 0 CTR2 RIV 111H,7,8 *CURRENT TRACK REGISTER 2. 
29 * *=377H FOR POSITION NOT KNOWN 
J~ ~~i~~~.....I~~~:---------'!~-!:I+:~~~¥~:i~~~~~H~~!-*:lj.9:'":i~!:-------.--..::!-'.!!~~~~~~~~~~:JT°"'-!t!-:::R-+1~cRiUI~g~~-::6~R'"="I~S~~IIo.J~.Jii.E...J2fo..-.-.------ .. _-_ .. ---.. -.... -.. 
32 112 7 0 PHSl RIY l12H,7,8 *PHYSICAL STATUS BYTE 1 
33 113 7 L __ ----'="PH~Su.2- RIV 113H,l,B *PHYUCAL STATUS BYTE 2 
34 114 7 0 STA RIV 114H,7,S *STATUS REGISTER 
35 114 6 2 MODU RIV 114H,6,2 *10=SINGLE DENSITY, OO-DOUBLE DENSITY 

J9 ~~~ ~ ~ ~~CC =f~ ~~!~:,:! :~IO~8~~A~bAlMgE 
38 115 2 3 PSCS RIV 115H,2,3 *PS INTERNAL COMMAND STATUS 
39 116 7 Q SA RIV 116H,7,8 *8UFFEB !DORESS 8X3SQ 
40 117 7 0 S5 RIV 117H,7,8 *STARTING SEctOR NUMBER 
41 120 7 0 STR RIV 120H,7,8 *STARTING TRACK NUMBER 

:~ l~~ ~ g g~ If~ l~~~:~:g :i~iltc li!f~ti~ ~ 
44 124 7 0 G3 RIV 124H,7,8 *GENERAL REGISTER 3 

----·---·-:~~~--~l~~-J.-~-!'!:---¥g----~~~:!---.-J~~f~~~l ~~i~~I4.,:~!:-I;~3~--------=:~i~i~~i~l~tc~l~i""!I~I~t~n~~~--------- .-._--... -- .. -- '-'-'-' 
47 12770 G6 RIV 127/!,7,8 l'rGENERAL REGISTER 6 

_________ 48 137 Z 0 FPA! fUV 13.~7H~,1_!;7;<'-,~8 ___ ---~*DHI~S_9_KrlD~!Lf_T2-:!~R!ilE*GI~SH:T~E~R;:-:;;;;;~---
49 136 7 0 SLEN RIV 136H,7,8 *SECTOR LENGTH REGISTER 
50 132 7 0 COM SIV 132H,7,8 *COMMAND REGISTER WRITE 

. ________ .-.S.L 132 Z 0 ST33Q RI\l 132H,Z,8 ___ )~8X330 STATUS REGISlllL.u.lREIILIJAL£D __ _ 
52 134 7 0 DCOM RIV 134H,7,8 *DISK COMMAND REGISTER 
S3 135 7 0 DSTA RIY 13SH,7,8 *DISK STATUS REGISTER 

_.-ISI.S4 ____ --J..13 .... 3l.-../..Z.....l0"--__ -....&:M:u.C""'Q~u..l........DR ... lVL....Jl..l.3..IJ3H""',1.L7~,w...8 ____ --......::J*M;u,QtMP ... E.....ICo.lolO~MMa:uA:wNUo!D~RllJEi.llGL41lLST1JiEio.OR~ ____ .. ____ . ___ ............ ___ _ 

l 
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55 133 0--'-'- . ----PBCO - RIV 133H,0,1 *PRECOMP=1 
St 133 1 1 RMOO RIV 133H,1,1 *REAO HOOE=O 

• ~~ • u_ --- ---Ht-t-}---· - ~~i~ lf~ ~jj~:~:f :'~IAMriCiELEC r---·-·-·--.. -_ .. -- .... 
59 133 6 2 FMMFM RIV 133H,6,2 *1X=FM,OO=HFM,01=MMFM 

_ .. .6Q .. __ .. ____ .. __ 133 7.......L__ HAfR RIY 133M,7,1 *HALf fREQUENCY 
61 134 0 , OIB RIV 134H,0,1 *DIRECTION OUT=1 
62 134 1 1 STEP RIV 134H,1, 1 l~STEP ACTIVE LOW 

----~-----.- Ht ~ f ~,g~L U~ ~~tU:f~~ :19~;D~~~~cko1~ig~IM512SIDE-T=O-
65 134 5 1 HEAD RIV 134H,S,1 *HEAD LOAD ACTIVE=O 

-------~t_------ H~ 8 1 biG A n~ ~~~H:81- :b~T~RaI'EC~~~I~I~8 -- --_._--------.---. -.... --........... . 
68 13, 1 1 CReE BlV 132H,1,1 *COMPUTE CRC=l 

. __ " ... _..1i2. ___ . ____ 132 2 1 NIBL RlY 132H,2,1 ''(PATA AND CLOCK=O, DATA QNLY=L.. ___ . ____ . ________ _ 
70 132 3 1 AMSEA RlY 132H,3,1 *BIT SYNC=O, AM SEARCH=1. 
71 132 3 1 AMNI RIY 132H,3,3 *AM NIBBLE. 
72 132 4 1 LCNT RIY 132H,4,1 *LOAP BYTE CQUNTER=L_. _____ . _____ .. _ ... _. ___ . __ " _._ ....... 
73 132 5 1 seNT RIY 132H,S,1 *SYTE COUNTER M.S.B. 
74 132 6 1 BYTRA RIY 132H,6,1 *BYTE TRANSFER ACTTVE=O 
75 132 7 1 READY IIV 132H"l,L- ___ .--.:;;.*.liltJPRIUI~Y~E.,.tlBu..EDJAO~Y'-==O.loiL...::c__-------- __ ._ .. _____ . _____ .. _. 
76 135 0 1 TROO RlY 135H,0,1 *ON TRACK ZERO=O 
77 135 1 1 IX RIV 135H,1,1 *INDEX ACTlVE=O 
78 135 2 1 WRPR RIY 135M,2,1 *WRITE PROTECT=O 
79 135 3 1 DCH RIV 135H,3,1 *OISK CHANGED=O 
80 112 0 1 PHS10 RIV 112H,0,1 *PHYSICAL STATUS BYTE 1 BIT 0 
81 112 1 1 PHSll RIV 112H,1~1 *PHYSICAL STATUS BYTE 1 BIT 1 
82 112 2 1 PHS12 RIV 112H,2,1 *PHYSICAL STATUS BYTE 1 BIT 2 
83 112 3 1 PHS13 RIV 112H,3,1 *PHYSICAL STATUS BYTE 1 BIT 3 
8. 112 4 1 PHS1, SlY 112H,4,1 *PHYSICAL STATUS BYTE 1 BIT! 

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

100 * *FOR TM AND WB COMMAND 
101 114 4 1 STA4 RlV 114H,4,1 
1 Q2 114 5 1 STAS ~B"!-IY~1-+1 ~4H-+"LofS~, l~_--__ ---:':*.LJFMu.:=;:,.,J.'.w..O..w1f -QO 
103 '14 61 STA6 RIV 114H,6,1 """"----
104 114 7 1 STA7 RIV 114H,7,1 

_______ lOS 000037 B.fL. _E~Q~U!__3~7~H!__--------*7fR~1~GH!:!_IT~BA~N~K,--___ _ 
106 000027 L8 FQU 27H *LEFT BANK 

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

107 000012 LF EQU 01(H *LINE FEED 
108 000015 e8 EQU 015H *CARRIAGE RETURN_ --------'"-----_._ .. '--... 

....... _. ---.------ --------_._ .. _---------------------------------_._._--_ .. --------_._ .... 
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127 111111 POINT SET -1 
------------_ .. _----_ .. _-_ .... 

128 ************************************* 
129 * 
130 * * .Jl * MACRO FOR SECOND LEVEL SUBROUTINE * 
132 * RETURN TO CALL BY JMp RTN2 * 
133 * * 
'34 *********\'c*************************** __ ~1_3S ___________ ..... C .. A ... I",,12"'--1:MLIIA .... CRD.JO.........as .... UBIiLIRu.2041, ... L .. ABOL.-___________________________ . __ .... _._ .. _ 

136 * 
137 LAB SEL 66 
138 POINI SET PQINT+1 
139 XMIT POINT,66 
'40 JMP SUB,R2 
ltl ali ITN2+POINT+3 * NO LEVEL SUBROUTINE RETURN JUMP 

148 * J6-1NTERNAL LABEL, DEL-ZS6-DELAY, UNIT:!33 USEe * 
149 * MAX DELAy-aS MSEC * 
150 * COUNTER: 82 81 * 
1S1 * * 
1S2 **************************************************** 
153 DELAY MACRO J6,DEL 

----:1HS~4i....-----------Iiio.Ioooa'"'-!:X~M~lT!J':D~E!"'L,'"!8!i2--------:-*S .. T;;-:'A~8T........-:;:D':1ELr:A:-::::Y~Lr:O:-:;::O"P----------------·--··----· 
'S5 XMIT 1,AUX ii9 J6 ADD 11,81 

160 !NOM 
161 ********************************************************* 
162 * * 

". 
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----··163··---·----------- * MACRO DELAYP * 

164 * SAME AS MACRO DELAY EXCEPT WITH R1 AND R2 AS PARAMETER* 
. __ ...... --1.65.._ *. * 

166 *********************************~*********************** 
167 DELAYP MACRO J6~DEL,R1,R2 

............ 1-"!"68'!'--__________ . IHII DEL,.82 *START DELAY LOOP 
169 XMIT 1,AUX 
110 J6 ADD R1,R1 
111 HlI R1.J6 
172 ADD R2,R2 
173 HZ. R2,J6 *END DELAY LOOP 

---!~!-!~~!------------:-*-::-**-:-*:-:*-:-*~!N~J"I!f'*:a-:*-:-*-::-**-:-*:-:*_:_*_::_**_:_*:-:*-:-*"":"*-:-**~*:-:*-:-*-:-**~**:-:-:-*-:-**-:-:*:-:*-:-*-:-**-:-:*:------------------- .-.... -----..... . 
1M * * 

__ ~11~1~---------__ .-__ ~*~MA~CR~O~C~RL~F~~ * 
178 * MACRO TO DETECT A CR FROM CRT. * 
179 * XMIT LF TO CRT * 
lID * R4- WORKING REGISTER * 
181 * LNBKCR- INTERNAL LABEL * 
182 ." R1,R2 AND R4 ARE USED IN DELAY LOOP ." 
183 * * 
184 ***************************************** 
185 CRLF MACRO LNBKCR 
186 LNBKCR CALL TTIRE 
187 CALL TrYWR 
188 XMIT 015H,AUX 
189 XQR R4 t AUX 
190 ORG 3,lS6 
191 NZT AUX,*+2 
192 JMP *+2 
193 JMP LNBKCR 
194 XMIT.012H:R4 
liS CALL TTYWB 

*READ CRT INPUT 
*ECHO CHAR 
*'CR' TO AUX 

*'CR'? 

*YESp XMIT 'LF' TO R4 
*OUT UT IF TO CRr 

196 ENDM 
197 ******************************************** 

199 *MACRO LECR .. 
200 *MACRO TO bETECT A LF FROM CRT. .. 
1~ * * 

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

201 *IF XES, IMIT lF~ eR TO CRT AND END MACRO. .. --~20~2~---------~*I~F:-:&:NO~,U-::E~ND~M:-::-A~CR!:iO~ • .JiI.D,..~:.....&J:u.....D.LJJt-lidI1K-JJAlLD¥.a......::*;..------------------.. -----.. ---... 
203 * )k 

******************************************** 
S lFCR MACRO 

206 CALL TTYRE *READ CRT INPUT 
202 81 IMIT LF,AUX 
20 XOR R4f AUX 
209 ·ORG 7 l56 
~l~ ·~ilLA¥'~bILf+3 -LF? NO. EXJST MACRO. 

212 XMIT CR R4 
213 LELF CALL TIYWR -GENERATE CR 
214 ENDM *END MACRO 
215 ********************~******************************** 
216 * * • 

---•... - .. _---------------------------------------------------_._.-_. --...... -



PROG fOC MICROCONTROLLER CROSS ASSEMBLER VES 2.0 PAGE 5 

217 
218 

ftMACRO '1£-5-1-0 ---"-.• ---' -.-----.... - .. ---;- .. ,.. ............... - ................ -.... - , ........ . 

.. -212 ................ __ .... _ .. __ ... _. __ ._._ 
220 
221 

.*MACRO USED TO CONVERT ABell '0' - '9' TO BINARY 
*2 REG.ISTERS ARE USED IN nils MACRO ______ . ____ . __ -,_ ... __ ..... _ ......... . 
*R4= ASCII INPUT 

~~ .................... -2.22.. __ ._ ......... __ ...... _._. ___ .... _ .. 
*R3= BINARY OUTPUT 
*LNTEi= INTERNAl LABEL •• ________ • ___ ~,~< ____ ._~,_,,_. __ , __ ~._."' ___ ~ _____ , __ ••• _"._. __ • o. 

223 
224 

... _ .... _..225_ ....... _. ___ .. .... 
226 
227 .. -.--.-i~--.. -----. 

* * 
******************';l************"d:**''f,'r**-:(l'f'~**~~***1t1't*1t'~ 

_~--ITu.E ...... SI.QJ1ACBO R4,B3,LNTEQ 
. XMIT 360H,AUX 

AND 84,83 
XMIT Q60H,AUX 
XOR R3,R3 

,'(MASK 4 MSB OF 84 

230 
~il --.---.-- -__ ~i ..... ~I!'-D T....,,:~i,.A..,!~':'1!;l-'-'1'-'"'5 .... ~ -----;~i!!!!o',g!--::::-=:-=~.,.....,..:..".:::::---:? INN:; G~_T_~_._LNT_E_Q._. ____ ._. ____ --:-....... __ ._ ...... _ .. _ ..... _-, ............... . 

XMIT 366H,AUX *AUX= 377H-9H 233 
23 ... AQD R3"AUX .".,,_. __ • _____ • __ >w ____ ~ ___ , __ ,. __ •• ____ , __ ._. ___ •• ___ ~_ ••• ". __ ., __ ••• 

235 
236 

NZt OVF,LNTEQ 
JMP *+4 

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

237 LNTEQ SEL PHS23 *YES. SET COMMAND fORMAT ERROR fJ...AL-._. ___ . _____ ._ .... _ ....... _ ...................... _ 
238 
239 
240 
241 
242 
243 

)CHIT 1,PHS23 . 
JMP CERR 
ENOM 

*GO TO PRINT ERROR ROUTINE 

*:In'r.,n~****M:****"n't*'''*1'f*****1(*''f*1't'ltMt*.:J*****1':* 

* * 1'f SET UP JUMP TO EXTENSION FOR THE 1 Sf l'f 
244 
245 
246 . _______ *::.....£IA ...... NJiLD ..... 2 ..... N ..... D_,L .... E .... Y ..... EL ..... i.:.!BROUIINE RETURN TABlL-* ___ . _______ ~._ ... ____ . ___ ~_. ____ .. ____ ._ .. _._ ........... _. 
247 
248 ___ liL 
250 

* . .. 
'* *********************,.********************* 
* 251 ORS 72H 

~~j 00072 _7L.-..W,;04_0_Q .... 3 --------a~W~~-;§e9~g3~2"+---- " 
254 03762 7 04002 JMP 4002H 

~3~ 
257 ************ •• *************.****************************************** 
2S8 * ROUTINE POWERON * 
259 * 
260 \'f PRESET ALL 8X330 INT REG AND 1.'0 PORTS. >'r 

--_._------_." •. _._ ............. _.> .. _.> .. 

_____ . ....l.6L * tHIS ROUTINE STAins AETER 8ELEA~r Of REset a~ITTON it 262 *-----.-.-:;r.-----... -----... - ....... --............ -- .. . 
263 \~*****.'cl'c*\'f********~t***1do~****~~******~h'n ... ~*'I(*)'r)~*~~*1~1'n'r**1·{1'c**1n'r*~c***M~*\~~ • 

.. -... _---~~~ "---'::-:00=0=00=--=7 -:::0=00=0:-71--' ~a~ ~---.---.. --....... --.-....... . 
266 00001 6 11000 CALL L500MS **220MS WAITING LOOP SUBROUTINE 

.. ·-.. · .. --·-26 7 ~~ggg~ .• ~ ---":-~ -'!!8~g50!!"'l!.3~~ -------.,.XM-,-::I~T ....,.1-A~U"..,.X-· 

m. __ . __ ~2~ _8_8go ..... o_~ ............ 2 ...... 8 ..... ~_~.,..I~'__ ______ ~,....:I ..... ±--'! ...... ~ ...... ~ ..... ~:_~_6H ............ R_2 ___ l.;..oo~L ...... OQ .... P_CN ....... T-"=2 ..... 5 ...... S ....... -~~4. 
-----_. __ ._---_._-_. 

----- •• ---_. __ •• __ ._ .................. _ ••••• > •• 
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270'''''0000'6'''"6-03110--''-- XMIT 110H R3 .--- ~~SEt START IYR AODRESS···----·· .... --_ ... _ ................... _ .... -........ _ .. . 
271 * THIS LOOP PReSET ALL 8X330 REGISTERS 

....... __ .. ...212. ... 00001.--'1 03011 R330 MOVE R3,IVR _______ ._ ... 
273 00010 0 01037 MOVE Rl t RB 
274 00011 1 02002 ADO 82,H2 

"---"'--#i-- 888li t8~88,'----' Jl A~~ =~:lj30 .-. 
277 it ABOYE LOOP PRESET ALL 8X330 REG TO 377H 

···---i~-00014 6 1 7001 *:.:.-' ---'X"""'M'"I=" =-T -':"'--:I::":-.y"""'f\ 
280 00015 6 00376 XMIT 11111'il0B,AUX 

····----lli-888lH~ ~~rED=~ILRB 

--.---- ..• --.-.-.... - ...................................... . 

*J*INITIALIZE OUTPUT PORT 
--•.... _-_ .. __ ._ ............ _ .... _ .............. , ........... .. 

283 00020 6 33200 XMIT OH,ORSEL .. *D*DESELECT ALL DRIVE 
.. __ . __ ...l8A.. 00021 0 02011 _____ --'::M~O':!-V-E ~R~2 ...... ,Ru..l .... 1--___ ...:.*;......u..R1.L.l1t-.= .... 0 _____ _ 

285 00022 6 17114 SEL STA 
286 00023 6 00200 XMIT 200H,AUX 
281 00024 0 oom. , ____ --'::M~O':!-V_E ~A~UlAX6-J, R ..... 8e.--___ ......-.-:.*.:...· ! ...... N ..... lT~ILDA_LIIUZ ... E.......at..LS TA.JtEGIS TER , ~ M HI 1 i.t~ ___ . ___ ... ____ ...... _ ..... ,_ ......... . 
288 00025 6 17117 SEL SS 
289 00026 6 37001 XMIT 1,SS *INITIALIZE STARTING SECTOR=1 
220 
291 
292 
223 
294 
295 
296 
297 
298 
299 
300 00027 6 01000 
301 00030 4 01036 
302 8ggj} 9 6}g'~~ 
303 00033 6 0000 1 

--~ 888J~ J g~ 
306 00036 .6 04015 
3D? 88837 6. 04DZg 
30a40 6 0413 
309 00041 ·6 04063 

~~y 888t~ ~ 8t8~5 
312 00044 6 04012 
313 QOOiS 6 0401S 
314 00046 7 00102 
315 

l't 

***********************************R********'************** 
* * 
*WRITE TEXT * 
*IHIS IS AN EXPERIMENTAL ,'r 8X330 * ELDPY DISK .CONTROLLER * 

XMIT 1,AUX 
ADD Rl~R1 
JMP J7u 

TAB4 XMIT CRfRA . 
XMIT '8 ,R4 
XMIT 'XI ,R4 
XMIT '3' ,R4' 
XMIT '3',R4 
XMIT 'O',R4 
XMlT LF ,R4 
XMII CR,R4 
JMP IDLE 

*CRT INPUT SUBROUTINE 

*PRINT OUT '8X330' MESSAGE AT POWER ON 
*QR MASTER RESET 

"'GO TO IDLE LOOP WAITING FOR CRT INPUT 

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

316 
317 
318 

'it 

****************'************** .--- ._-------------------------------------_._ ..... _-_ .•.. _._ .... _--_ .. _._._._ .. _._ ......... . 

* * 
11 2ND LEYEL SUBROUTINE RETURN ,~ _________ .l1L_. ___ _ 

320 
321 

,'1' TASLE l~ ____ -':'.*......u: ___________ -'*:'--~ _____________ . __ . ______ .... __ ............... _ .................. . 

********.********************** ___ ._..ill... ___ .... ___ . it 
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-- .. 323'"0004r-6-Yif27 ---"---~-"'R"ET2'-S EL G6 .----.-----.------------.. -----.--.-.-.-.. -.... -- .. 

324 000047 8IN2 SET RET2 
.......... -..'325. .. _000s0 ... ,_0 31000 __________ MOVE 66.AUX 

326 000S1 4 00052 XEe *+1(AUX) 
327 ORG RTN2+23 

... _ ..... _._ . .-l2.8 _____________ . _______ .. * 329 '* ENTER HERE FOR THE 2ND LEVEL SUBROUTINE RETURN 'JMP -----.--.. --_.-.,----.. -.-.------ ..... -............ -
no '* ...... _. ___ " ___ ...33L l'r 
332 -- >'f':"::O~EF-.:::-cA:"':'":U"""'L T:::--:::"S=EL-=E=CT:::-' -=-O::c":R lVE r-
333 00076 6 11134 SEL DRSEL 

--.. -------j~ gg~ba ~ l'~~t ~~tTs9l8-'~.RllL * 0* PH '( S 1 CALLY S EL Err...PB.l.V-",,-E ..... 2 ............ __ . _______ ._._._. __ . ____ . ______ . ____ . ___ .... ____ .. ___ ....... '''''' _ .. . 

336 00101 6 30101 XMIT 1,STAO l'rUPDATE DRIVE SELECT STATUS 
~_._. __ .)lZ __ "_____ * 

330 **************1'n'r*1'r*****1h'o'df*1~,** 
339 * * ___ -.JAO. _______ , '* CLEAR STATUS R.£GlSTERS 'II 

34' '* ENTRY POINT TO IDLE STATE * 
342 * SET PHS1=PHS2=O * 
343 '* -----...:.:.*--------.------.. -.------.--.-.-----------._ .. ---.. ---.----,,--.-- . --. 
344 ******************************* 
345 * 
346 'It 
347 00102 6 00000 IDLE 
348 00103 6 11112 

_____ 342 00104 a 0003Z 
350 0010S 6 17113 
351 00106 0 00037 

XMlI OB,AUX 
SEL PHSl . 
MOVE AUX"PHSl 
SEL PHS2 
MOVE AUX,PHS2 

1': CLEAR PH ¥ SIC A L Sl.AlUS...B.E.G....._L __ . ______ ._ . _____ . _______ ._._. __ . __ ._ .... _____ .. _ .......... _._ ._ ..... _. __ _ 

*CLEAR PHYSICALLY STATUS REG. 2 
352 _-='1'1::-" ____ E_NDtot...LP...,.OW ... E.,QR ...... O ..... N.L-U.R..",OUouI ..... IUJNE ........... _____ . __________ . __ .... _______ . ___ .. _ ... _. ___ . _______ ... _____ ... ____ ... _._._ ... _ ..... _ .. _ 
353 
354 ... ____ ..JS.S __ _ 
356 
357 

* 
_---.:.;*1't*'':**l':***_'f*'Idt**-:r***1n't******1'r** 

* '* l'r COMMANO INPUT ,'r 

* * l58 -_ .. _---_._-_._---_. __ ._--_ .. _. __ .--_._._---_._ .. _. __ ... __ . __ .... - .... _-_. 

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

00107 6 11002 
00110 7 02530 

J40 CALL L500MS **220MS WA lIZ NGL OOP sue Rouf I N E -... ----.. ------.---.... --.----- ......... -.------ ... -.... -. 

~3~6~3~QD~1~1~1_46~lZH'~3~3 __________ ~S~E_L~M~C~O~M----__ -------__ --~ __ ~~. 
364 00112 6 3110: XMIT t,RMOD *TURN ON TICKLER 
365 00113 6 17001 SEL PLLS 

~j~~. ~~8A!8~l +"1 ~!--~~l'!:-~'-Hl ~PlI2:.......---_-~~M~EC ....... T~H Q~EA~b~LL ..... S'---_---.:.:..~~PuL ... L-JFuOUl.R_T ... I~CKcuL .... ER-_______________ . ____ . ________ . ________ . ____ .---.- .. ---

368 00116 6 35101 XMlI lH,HEAD *UNLOAD HEAD 
'-13~·.67-l-20· ~QQ!Hl+lZ!:--6~1~Z1~1_1!_. - . ___ ---IOiSu...EL~SlL___:;_----_:_:_::;;:_;;:_:_:~~::__;_=___=_=:_:_='_:_:::_ 
3 00120 6 311uO XMlI 0,STA1 "'UPDATE HEAD LOAD STATUS 
371 00121 6 11003 CALL TTYRE *INPUT FIRST COMMAND CHAR • 

.... ____ .. ___ ----llO.1ll Z 02302 
372 00123 6 11004 CALL TTYWR *ECHO eHAR 

00124 7 02356 
__ ... _______ ...3.Z3....._oa~l~Z ..... S _.....w6 __ 0_0_0_40,,--_ .AXM""'l ..... T--lB..,..L...,. • ..,.,AUIiUX>--.. ____ i:.N.O.. _____ _ 

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

.--'l!!!i~~!:t---'~~1_U~'L:oI8~m!-l!Q~i.---=::-=--...a.!~~!~!...a.!~~!1L6=-~_2-------=:e:...&.y ... ~~~~I.......li.IG&IL.H ...... ::11lCo.ll~'_IJ..lIOL_JiJGE .... I_a.lANnuOIJf£ft....lNf.UL ________ ... ________ . 
311 16 NIPS SET 14 
318 00131 6 116 XMIT 'N',AUX 
~ 88~~ 3 ~ xoa a4_Aux 

CALL TTYWR ___ ....:*;:.IoE •• C ... HwO"--..lo:.CHwA]JlRt....--________ --- _ .. _----_ .. _----- _._. __ ._ ... _. __ . __ .... 

385 00142 6 00130 m 88~ ti 3 05000 5 00141'1 
388 00145 7 04001 

CGE2 XMIT 'X',AUX 
xoa RS_AUX 
NZT AUX,CGEE1 
JMP eEXT 

*EXTENDED COMMAND SET? NO, GO IO CGEEr ---- -----.----.--- -----.----.-- .---.-.. -.. 
*YES 

319 
390 
391 ____ 39~2~ ______ -__ __ 
393 
394 

******************************* .. 
*COMPARE Of COMMAND COPE 
* 

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

395 * -- .--- --------_. _._---_ .. _------ .... -- _. 
396 * 
397 00146 6 01000 CGEE1 XMIT 0,81 

___ 3 ... 9_8 _ OOtiL . ...ultl6L ___ ....... J ...... 7:...---aX•E .... C -iT ... A8a.1u(...a.R-LL1> 
399 OO1SO 3 (\SOO~ X08 8S,83 

151 S 03151 NZT R3,J8 

2 15: 4 '116 XEC TAB1 +1<R1) 
403 001S~ 3 OAOO3 XOR 84,R3 

_--!:*LOAD FIRST CHAR IN AUX 
*eMP FIRST CHAR. 

* PDAIE IN EACH RQUTINE 

*eMP SECOND CHAR 
--_._----------

~ 00155.._5 03157 NZT RLJ8 
--~40~Sr--OO~' ';6 4 01164 ----~XI!.'E~C -!:T~A8~1f.11+""'2-r(R=-:1:-:-)----------- ,----.. ----------------... ---.. -- --.-----.- '--'---

406 00,S1 6 00003 J8 XMIT 3,AUX 
101'17 OO'!..60.- 1 n1001 ADD R1.R1 

---:40'!¥!:8~OO~'61 -·rOO~1~4"6,-----~J~MP~J~1#.J-~--------------------------

~9 * 
----'t~~!'.I!~~88~1¥iiJ~,t&tH_ _-,TUlABIIIILL1 ~~~=I~li:--TJ: 1!;h:rI-;.J?-~H~~~----------c--------.. - .. --------.---------.---- .-------. 

412 OOOJOO RSPS SET 0 
413 00164 Z JI'~JSAl66~-_---~J~MP~R~S_:_r____:_:"7.:_:__----.-..::.J*GiUIIO:..-T.uO'-1l.REwAlJIID:.._S,,-,T!..[lAu..TUlot.!Sl..-nROl!t..lUuT ... IwNE"-___ _ 
414 00165 6 u0123 XMIT 'S',AUX 
415 00166 6 00113 XMIT 'K',AUX 
tl9 00167 ,oss291 SKPS ~=J lK *GO TO SEEK ROUTINE 

421 00172 1 01012 JMP RH 
422 88173 6 80122 XHIT 'R'~AUX 

*GO TO READ SECTOR HEX ROUTINE 



'~~f'88frf"l-gg~ fb--.. -.---.-.-----.-~~H -: ~: : ~tl~--------··-·-----·-------·------·------·-------·--·- .-.-.-....... -.-. ---- .. . 

.. _ ... _ ... __ A2J ___ . __ .. __________ j)QQQQA.._._. ___ ..w.Hf.S.._...SL.L-'! ______ . _____ . __ . __ . ______ .. _._ -_____ .. _________ ._. ___ . ___ .... ----- ...... ----- ... -.. . 
429 00200 7 01222 JMP WH ·~GO TO WRITE SEC rOR HEX RCUTINE 
430 00201 6 00127 XMIT 'W',AUX 

l PROG foe MICROCONTROLlER CROSS ASSEMeLER VER 2.0 9 

.-. · .. ·Wi·.QQ2Ol--\&8A8!-·---------wAPS f~fT 5' CAUL -.-----.----.. ----.------.-------.-- ---------... -... ---- _ .. -.-- -----.---.----.--.-.--- .-
433 00203 7 01240 JMP WA ,'(GO TO WRITE SECTOR ALPHA ROUTINE 

-----.{j~ 8g~g~ ~ 881f~- ~=it-:'::tet- ------ ----.--- -----.-----.-- --.-.-.... -.. --.-.-- .. -----.-. --.... -.- -- .. 
436 000006 RIPS SET 6 

--·----·-··tj~ 88~~ I g6~~~ ~~lTRtT' ,AUX---' ___ *~Q...REAO IOENUElER.ROJJlll'!E.... ________ . _______ . _________ _ 

439 00210 60011S XMIT 'M',AUX 
-._-. tt~ 00211 l8m~ __ ws ~~i tM '~GO TO rEST MEOIr-ROllTINE--- ---------------------- -.--... -.-... -.-.-----, ....... , ..... -.--, ... ,. ... 

442 00212 6 00120 .XMIT 'P' ,AUX 
443 QO,13 6 00317 XMII '0: .AUX, _______ .. ___ . ____ .. _________________ . __ . _________ . __________ . ____ .. _ 
444 000010 POPS SET 8 
445 00214 7 00463 JMP PO *GO TO POSITIONING ROUTINE 
446 ao,1S 6. DOl,? XMII ~u"""x'--_-_ .. -.---
447 00216 6 00123 XMIT 'S',AUX 
448 000011 WSPS SET 9 
:~g gg~~5 ~ ggt~9 -- ~:iTWfw' ,AUX 

__ ~*~GO!oL IQ_1tR1tL.S.IAIJ..I~ R\lUTINf ____ . __________ .. __ ,_, _____ ._.____._. __ .. _._. ___ .. _ ... 

451 00221 6 ~0122 XMIT 'R',AUX 
-.. -----ill- 000012 liRPS ...... Su;;E.L.T ~l..w.O __________ _ 453 00222 7 01276 JMP WR 1(GO TO WRIH RANDOM MEDIAROUTINE--· .. -----------.. -----------·---.. ·-··-··-·--.--........ -- ..... -- ... . 

454 00223 6 00104 XMlT 'O',AUX 
_ .. __ , 455 002'4 6 00123 XMIT • s· ~A.LIX-

456 000013 DSPS SET 11 
457 00225 7 00403 JMP OS 
458 QQ~Z6 I> 0012Z XMIT 'B',AUX 

'~GO TO DEVICE SELECT ROUTINE 

__ ~.G.Q. .. JiLB..EA.Q.JiIj£.EfR.JlQ1LI1~ ____ .... _. _____________________ .. ____ ,. ____ ,. ______ ._ ... _ .. 

1:GO TO WIfITE SUFFER RourfNE---·-----·,.--·-----·-------··--,·- .-.-----.,------... -. 

~~~~T COM,MAND REJe:-CT-E-O-F-LAG--' 
\~GO TO PRINT ERROR ROUTlI.'F 

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

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



XMIT _!..t<' ,R4 
CALL TTY~R 

XMIT CR.R4 
CALL TTYWR 

XMII LF.R4 
CALL TTYWR 

___ ..w.JJ:lIMPi.-ll_ ..... LE _____ _ 

'* 

PAGE 10 

\'tOUTPUT CR 

*OUTPUT LF 

*GENERATE CR 

*GENERATE CR 

~(GENERATE LF 

JMP J40 ._ . __________________ . _________________ _ 
************************************************************ 
'It 

__________ -__ ----"* _ CERB EBROR HOl/TINE ~I, 

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



,...-..--------------------------------------------- '--_ .. '-_ .. --' 
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524 ,'-- .-.. , ,,_.-.... , ·-·,···-·,-·,-·-··--·,,·-'--·--*--PRI NT ERROR s fAPHS '_·P • .-sZ--Cf/cR-ALTIN-H ExT DE CfMA"L'·-······-··;;---·-··· ... 
52S * l': 

-.~~-.------------.---.-------~ ****!*~!** •• ***~~*~*****~!!~**~~*****!!~~----------- ._--_. 
527 * 
SU * 

, ._ ... , .. "~2i., __ 1WOS-._.1t,-11.llL ___ ... ___ __'.ER._.S.EL.D&s.E.l...-__ ,.-__ . ______ . __ . ___ --,--._--,-,--.. -.. ,--...... -,-,.-..... -... -.. -... --.. --. 
S30 00306 6 33200 XMIT OH,DRSEL *D*DESELECT DRIVE 
531 00307 6 04015 XM!T CR,R4 

-.... __ .. SJZ. ggi~~ 9 6~~~------ CALL IIYWB 
533 00312 6 04012 XMIT LF,R4 

___ . __ ... 53A.. 00313 -fL 1l022. __ . _____________ ..lli.L.. TTYWR 
00314 7 02356 

535 000305 
--....5l6. 003] 5 6 04105 

537 00316 6 '1023 
00317 7 02356 

__ . ___ ._..5.l8._ .. .JJO.lZLL..-6.,. D!t:122 
539 00321 6 1'024 

00322 7 02356 

:ERR SET CER 
XMII 'E' .R4 
CALL TTYWR 

XMIT 'R' ,R4 
CALL TTYWR 

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

_________ .5jQ 00323 .. 6 ] 1 Q25 ____ , _~Co.J:lAu..LLIooo.._1T_LI.LJYW:uJRL_ _______ , __ _ 
00324 7 02356 

541 00325 6 04117 XMII '0' ,R4 
_. _____ . __ .542 OQ32661oL.-41...JJl O~2;.w6"-_____ """"c AruL"""L.......L.IIL-'Y.JSWa.R _______ _ 

00327 ., 02356 
543 00330 6 04122 

------ . ..5U 00331 6 11027 
00332 7 02356 

545 00333 6 04040 
5.6 88JJ~ 9 61~~g 

XMIT'R',R4 
CAll ITYWR 

XMIT BL,R4 
CALL TUIIIR 

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

*PRINT BLANK CHAR. 

547 00336 6 11114 SEL STA 
---5-Sl!t:8w-"!'Igg~!~i~b ~~1.-6~1~2"'l!·~~~ ______ ---"'c Ag,aL .... L"--"UB H.J,LHL--_ ___ ~}'r C"-,,O=NVLlE...uRi-LT--JOC.Ql'!WiULllA. ... RE.G.L.JliIQ _-' H E~_. ______ . __ ._ .. __ ... _____ .. __ _ 

549 00341 6 11032 CALL TTYWR 
00l!2 Z 02lStL ---.----550 00343 0 05004 ------~1..."..OVc-:-:E"...... """"'R50::-,-=-84-:------· 

551 00344 6 11033 CALL TTYWR 
00345 7 82356 

XMIT BL,R4 
CALL TTYWR 

---- 552 00346 6 4040 
553 00347 6 11034 

JlClSO Z 02356 -·----·-··----:5=5,-,-4- 00351 6 1~11~1L¥2'------------,S...,.E..,-L -'P"""'H-S 1.,..-.-----
555 00352 6 11035 CALL BHH 

00353 lOUtS 1 
CALL TTYWR 

MOVE R5,B4 
CALL TTYWR 

XMII BL,R4 
CALL TTYWR 

SEL PHS2 

*PRINT M.S. HEX CHAR. OF STA REG. 

*P8INT L.S. HEX CHAR. OF STA REG. 

*PRINT BLANK CHAR. 

)'(CONVERT CONTENT OF PHS1 REG. INTO 2 HEX 
*PRINT M.S. HEX CHAR. OF PHS1 REG. -----.---._--.----.. -,--,.-_ .. -... -.--. 

l'rpRINT L. S. HEX CHAR. OF PHS;-REG:--------··----·----·-------------

*PRINT BLANK CHAR. 

-_ .... _,---_ ..•. _--_._ ..•......•. __ ._._--'---_ ..• -- --- -----_ .. _----_._-_._--- _._-,------
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*PR INI .1£_. ___ . _______________ . __ ._ ._ .. _. __ .. __ .... _._._ .. _._> ..... 

583 00406 6 11047 CALL TT "~R ,'lECHO C MAR • 

. 00.407 7 02356 
.~S~8~i~QQ~i~1-0~6~Q~OO~·~·~~-----.------~XwM~I~T~B~L#~JA~U~X------------------
585 00411 3 04000 XOR R4 t AUX 
586 ORG 3,l56 
!Ii 88:~ ~ ~ 88U~ - ~~~ t~X, ~H2 
589 00414 7 00431 JMP C1 
590 00. 41.5..-.6 -.:Il~1~05~0f__----"'-J %.j47L.....---lC;u:Au.L ..... L .... S,...E_LDII<.UR. 

00416 1 02612 
591 00417 6 17134 SEL SIDE 

> ___ ._. 59, QQ4l0 6 3410] XMIT 1,5IOE _ 
593 00421 6 17135 SEL DCH 
594 00422 5 33126 NZT DCH,1~+4 

3~i 88ti~ ~ }I~6r ~~~lY~:~HS24 
597 00425 7 00305 JMP CERR 
3~S llOltl6 6 1~11a SEL DRSEL 

''(BLANK CHAR.? NO, GO TO el. _________ . __ .. ____ ... _.> ••••••• >_»> ••••• > ••• 

*YES, GO BACK TO DS 

'':PHYSICALLY SELECT OR ACCORD.i~...llATUS 

*PEfAULT SIDED. __~loo1-DcloULJ'-...lILL!!..lIo~.JL-_. _____ . ___________ .• ___ » __ ... > > 

*OISK CHANGE? NO, GO TO J50 

*YES, SET DISK CHANGE FLAG 
*GO TO PRINT ERROR ROUTINE 

*D*PHYSICALLY DESELECT ALL DRlvt 

*DRIVE 11 NO, GO TO J48 
*'tES '''UPDATE DRIVE SELECT STATUS :iN STA REG.-----···--· .. ·->····-··· .. -··--··· 
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. ---6OS-- o6~44o---I--'o400(r----'----'-'------xofR4, AUX .--.---.----------.... -.--.- -.. -.-.------.---.. ---------.... ------.-- ....... -

609 00441 5 00045 NZT AUX,JS1 *NO, GO TO JS1 --.. Ul·--I::!·--tWtt-····-----------1~ T ~l; S TAO :~~gATE . OR IV~) ELIcr-sTATUS---I,;fS'fA-lrE(;-:--

--- ··-~it··--88:tt-{--ffiAt---------·~ ~~i t P~~~~HS 23 -2'!.Sf.I 'OHMAND fORt1ALfBKo.LfJ.AG ______ . __ . _____ ._______ 
615 00447 1 00305 JMP CERR *GO TO PRINT ERROR kOUTINE . -.----1iI~·-·88:~~ -'Po'~~a~----151l- CALL TUBE .--.. -.---.----.-.-.----------.. -------..... -- ---.. ----.-. 
611 00452 6 11052 CALL TTYWR *ECHO CHAR. · .. ·-·6r8-88tH~~-·-·--· XMIT CR, AUX ----------.-.------------.. ------.---.. --.-- -... --_.- .. -._ ... -.. _- ... -.... -.-
619 00455 3 04000 XOR R4,AUX 

··-·----ffi--00456 5-00050 2~' iU~;~50 
622 00457 6 04012 XMIT LF,R4 

.. __ ... __ .. __ b2.3. ggt~ .~ 6~~~i ------ CALL TTYWR . __ ·:::.GfN.ERATE Lf 

624 00462 7 00240 JMP 0[< *GO TO PRINT OK ROUTINE 
. _____ . ____ ...62.5._. ___ ._. __ 

626 * 
627 * 

.. ______ 628. _____ . *;t*****1dt**'·dl{*l~***''f* .. ~******1(*1d''~l'(1n'f****l'f**:.:..:.l~.:.:.:''r __ . 
~9 * * 
630 * COMMAND PO= MOVE HEAD TO TRACK 00. >~ 

. __ ._ ... _ ..... 6.3.1.--.--.. _. _______ ._. __ lLP...o_ J:R Il . __________ . _______ . ____ ._. ___ . ___ .. _. __ . ___ . ____ ._. _____ ._. ___ ..... 

632 * * 
633 ******************************************** 

_. _____ 634 00463 6 31010 PO. XM1T pOPs#PS _____ *UPPAT..E. COMMANP CODE IN PB.O.G1WLS.IA.TIlLRE.G ____________________ . _______ . __ ._._ 
635 'It *2ND LEVEL SUBROUTINE TO DETECT CR AND 
636 CALL2 DCRGLF,J22 *GENERATE LF 

. ___ .. _ 636 ___ .. +* 
636 00464 6 17127 +J22 SEL G6 
636 000000 +POINT seT POINT+1 

----.--iJ~ . 88:~; ~ 5tr,~ ! ~~~TD~2~~i,G6 
636 + ORG RTN2+POINT+3 

------ilt··-JlOO2·--?-J)Q!6L ! ~~a ~~~!~ 
637 * 

__ .... __ -6llLJlQ.W--.6_1~1~05 ... ::z4'------. 
00410 7 02612 

639 00471 6 11055 CALL RESTORE 
-----·-640· 8St~~ ,g5~~S J MP OK 

641 * END OF PO ROUTINE 

'~~~gR;oR~~~R~e~~~eso~g5~ft~E~------·-.. --··-·-.. ---·---.-... ----.... - .. -..... -------
*INSERT THE NEXT INSTR. IN RETURN TABLE 
~f'fiLL ey EL 1 US ROUT ItlI.f....B.ETURN JUMP . __ ._. ____ . _____ ... _ .. _._ ..... _ .. __ . ___ ._. __ .____ 

1: S EL EeT DR I V E ACCORDING I1LSIAIY.s_. __ ... _. __ ._. ____ . _____ ... __ m _______ _ 

*GO TO TRACK 00 SUBROUTINE 
--*GO' TO PRINT-O.K. ROUTINE-----·-.. --·--·---·-----·--.. ··· .. ·-----· .. -.. ·--·-.- ... 

- ... -.. --.... -~-.-- '-'-_. _ .. - .. __ .... _ .. _ ... _-_._----.-::.:.---._-----------------_ ... _-_ .• _-- ._----_ .. _- --.. -.--.------- -------------- ........... -... - ... 

644 ********************************************************************** 
.~.~. __ ~.-.6.il5... __ "".,_. __ ",_"~,, __ , _____ , _____ ,,, * ... :( 

646 *SEfK COMMAND= MOVE R/W HEAD FROM CURRENT TRACK TO' OtSTlNATION-T1fA-cT(-;~-------------" 
647 *SK 11 12 CR * 

,~ .... _ ... _, ... "~.~.6Aa_,, ~ .. ,_. ___ "''-6,_--'_,, _____ ... ___ • __ • __ ._ .. __ ......:..;. _________ . _______ • ____ .. ____ . ___ •• _>. __ ~ ___ , _____________ ~ ____ ._"' __ ~_". ___ ,. __ _ 



684 0 54 6 11065 
00544 7 03036 

~I~ 883ti ~ g~g8a 
687 00541 5 10151 
~g~ O~5.5.D Z Q~55? 

---··---·---·--l6io!'i81¥-9~OO~5~S~1 --+7 -¥o~i7~5~5 --
690 

*60 TO PRINT fRB.QfL&ruLllttt_._h ___ . __________ . ____ .... __ . 
*VES, READ SIDE INFO. 

CAL.L II ntR. _________ lliHO CHAR 

MOVE R3 R5 
____ ._-»111 377H-1 H,AUX 

ADD R3,AUX 
NZT OVE ,~H·2 

. JMP LLP 
JMP LSKEl 

LLP CALL TTYRE 

(ALL HiWR 

CALL TTYWR 

CALL 12 

*STORE SIDE INFO IN R5 

'''11<21 *yEs ________ . __ . ____ . ___ ... ____________ . _____ . _________ ._ 
*NO, GO TO PRINT COMMAND FORMAT ERROR 
*READ 1ST INTEGER OF TRACK INFO 

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

*ECHO CHAR 

''(ECHO CHAR 
1~G e:Y";--R" A (KIN F O. -nra I N ARY·---·------·------------ ---.-- -.------- ----------- -

~~t T RJ;I ax 76. AUX -----------------.. ------.-.--... ------- ------... ----.- .. ----.-.--------. --.. --.---.. ----.. ----.---. ---. 

NZT OVF,*+2 *12<77 ? 
. __ JMP LpG1 ~L ____ . __________________ . __ ._. ____ .. _________________ . ___________ ._ ... __________ _ 

JMP LSKEl *NO, GO TO PRINT COMMAND FORMAT ERROR 
1t 

___ . __ . __ . _____ . .,69j ________ _ 
691 

. __ .... L.L.IPGoLL1-.ULLZ DCRGLF.CRSK 
+* 

691 00552 
_ ..... __ . ____ ._.6.2.1.. .. ___ . __ ._ 

6 17127 
ODOQ.Q.L __ . __ 

+CRSK SEL G6 
+P01NI SET POINT+1 ~ ____ . 

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



MOVE RS,R4 
CALL TTYWR 

XMIT LF ,h .. 
CALL rnWR 

~cSIORE RETURN JJJMf. INDEX IN 136 .. _ .... __ .. _ ..... _ .............. _ ................... . 
*GO TO 2ND LEVEL S~BROUTINE 

*INSERT THE NEXT INSlR. IN RETUkN TABLE 
*2N.D LEVEL SUBROUTINE REI.IJRtLJ~ ..... _._ .. _ ......... ___ ._._ ................ __ 

*PRINT LEAST SIGN HEX CHAR 

---_. __ ._-_._. __ .. _._----_._-_._. __ ._._._---_ ....... _ ..• - ................................................ . 
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,_ ...... K1L- JMP J39 .____ _ ____ . __ " ______ ,_, _______ ,. __ ,_, __ , .. ____ .. ____ '_'. _ 
**************************************************************** 
* * * WRITe STATUS , . ____ ,._.....i5......... ___ . __ ,,,_ .... _, . " .... ",-- , .. _ 
\~ THIS ROUTINE SET NEW CONTENT OF 8X330 INTERNAL REGISTERS ,~ 
1: WRITE STATUS COMMAND CAN BE TERM!NATED BY CR 1': 

* * *'ir *** ***** **** * ****'ff*~'( '* * * ,'f***~h';****"dt* *frk* *'* ,'t l~~; '* t; * *** * '(( it-,'r*l';;-t '* *-*;~--- -- -.------- ,-'.--------.. ,-,--., .. , 
WS 

J44 

XMIT WSPS,PS 
XMII CR,R! 
CALL TTYWR 

XMIT 110H,R2 
CALL TTYRE 

CALL TTYWR 

CALL HHB 

*UPOATE COMMAND CODE IN PROGRAM STATUS REG 

*PRINT CR 

--------- ------,-,--,------_ .. _-----_ .... ',---"'--" .... '" 
'*PR!NT LF 

------------------,_ .. _,-,--_."' .. ,."--"._-,-"_ .• ,,......._,, ,-,-""'- ' .. ,. 
*ECHO 2ND CHAR 

* CONY ERT LballJUl'M.B.L, ________ "' ______ _ 

*ADDRESS STATUS REG. 
*LOA~ STATUS REG. 

*INCR. STATUS REG. ADDRESS 

*LAST STATUS REG.? NO, GO TO J44 
AYES, GO TO PRINT OK1 ROUTINE ____ . ______ ,_. _____ ._.,_ .. , ..... ". __ _ 
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771 
772 

- ..•..•. --.-.. ---.-..... - -.-.--.. -.-.-----... ..--_ .. __ ._----_._ .. _ ... _ ... _------_ ...... _---_. __ ._ •.. _--.. --.----.--------.-----.. - _._. 
,,( 

*****.**********************************~********************* __ l~_ .. _____ ._______ _ ________ ~ _________ ~ ____ ~ ____ ~~_~ ___________ ~_~ _______ .~ _______ ~*_ --------
774 1: 

775 *- READ BUFFER COMMAND= DUMP OUT THE CONTENT OF SUFFER TO CRT * 
_ .... __ 1.ZA._ .. ________ . ___ . ________ !....BS __ .CB.-. ______ .. __ . ______ ._~~ _ .. _. ___ .. _ .. ____ .... _ ... _ ... _. 

777 * ~'t 
778 *- * 

....... ___ ... 1l!L ____ .. __ . *****~'r***~~l'n't1f******'':**1n':**'1:*~'n~**~(**,·,***************·!:*****1l~·:**'i: 
780 00675 6 37014 RSA' XMIT RBPS,P5 *UPDATE COMMAND CODE OF THE PROG'STATUS--REG 
781 00676 6 11106 CALL TTYRf 

. ______ ._.. _______ .QQ6Z1 Z 02302 
782 00700 6 11107 

00701 7 02356 
CALL TTYWR 

.----.. -~~,........,..,:---
*ECHO CHAR. 

.. __ ........ -.1 .. 83_.JKlZOl ~ ____ ----.JX:w.:Mw.I...LT.,...BiUll~,.D.IAUIoUXL-.--_- . ______ _ 
784 00703 3 04000 XOR R4!AUX 
785 ORG 3,iS6 

_. __ .... _ ... _.~~UOIiL.!Zy.oQ~4 __ 5l-·:l!UQO~3Q~6-- . ___ ---..JN~.z~T~AU~X~,:..::.'':.!.J+2"'------*~Bii!J.!l!.l:?_AwNK~?~=_=_-=-_:___ __ ----.-_.-_ .. -.---_---.-.--.-.-.---... _. _ 
787 00705 7 00675 JMP ReA *YES, GO TO RBA 
788 00706 6 00015 XMIT CR,AUX *NO 

." _. __ 182 00701_3L..Jo1'040_' """,O~O___ . ___ ... x...,.o.u.R -,8~4~~~AUou:x,,---__ , ___ _ --- -------------.. ----.. ------.----.. --.- .. - .... 
790 ORG 7,256 
791 00710 5 0027S NIT AUX,RBA *eRT CR? NO, GO TO RBA 

__ , .. ___ .Z2.L12!!--"""'DO~7~1'-!1----16oL_.Ji,,106WlOOO~l---_---_AlXM:uI ....... T.....JOIoUH~,t.AR.w.6 _____ .::..*VuE.,yS ..... ~"EFAULT LaC ATION COUNI.JlL2.i6. 
793 00712 6 04012 XMIT LF,R4 

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

794 00713 6 11110 CALL TTYWR *OUTPUT CRT LF 
Q0714 Z Q2356 --_. __ ._-_._-_._------_ .... _-_._ ...... __ . 

795 00715 6 00000 lRBA2 XMIT OB,AUX 
796 00716 6 1~'16 SEl BA 127 00111' 0 0_31 MOVE AUX,BA *CLEAR aUffER APDRESS . ..tlE.G.-__ _ 
798 00720 6 112$ SEL G4 
799 00721 0 00037 MOVE AUX,G4 *CLEAR PRINT ADDRESS i<!:G. 

_--,8QO~' ~~QO~' Hi:Z~Z2~~6~a~2!r!!!3~ZOIJ!_-----'L .... 8-Bu.l ~X~M~IT~3!_!:Z-t:J7H~-_!:7~I~R2~_---.:''t~L~00lf!p~C~OU!':J.,N!:::l:T~fO~RL_4_a. l:I.EU~,!!,-lR~S~-=-::-:-:-:::-n-=, 
801 00723 6 03375 XMlT 377H-2,R3 *LOOP COUNT FOR :3 a-HEX PAIRS GROUP/LINE 
802 00724 6 11111 CALL BHH .PRINT HEX ADDRESS STORED IN 64 

OOZZS Z 02451 
803 00726 6 11112 CALL TTYWR *PRINT 1ST HEX ADDRESS 

OOn7 Z 02356 
804 SBJJO 0 ~5OQ' MOVE RS,84 80S ~ 1 61113 CALL TTYWR 

00732 7 02356 
806 001i3 6 04072 XMIT ';'.R4 

l'(PR INT-;2r.-N:-:::D~· H;'7;E;;-;-::X:--::--:A D=0=8-=-E5=5.----------- -----... ---~-----..... "-~.~ .... ~--.----

l~PRINT 2 BLANKS 

*5E1 up BUFFER AODRESS ._---_._--_._---_._---------_ ..... -- ' .. -". 

*SET UP BUfFER DATA FOR BHH 
*CONVERT DATA INTO 2 HEX CHAR. 
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00i5O"--7-024-5'- -.-~.-----~----.------.--.-----.- .. ---. 

816 00751 6 ,',20 CALL TTYWR 
..... ____ .00152 7 023S6 

817 ao753 0 05004 MOVE R5,R4 
818 00754 6 ',121 CALL TTYWR 

*PRINT 1ST HEX DATA 

*PRINT 2ND HEX DATA 

OM_ 8i9-&8J~~ . ~ 8!fiig xfltn ' • ,R4 
820 00757 6 11122 CALL TTYWR *PRINT BLANK 

.. ________ . ___ OQl60 1 023i6~----~:::_:=_......"._:~:::-c:--_._-.---------
821 00761 6 11116 LRBS SEL BA 
822 00762 6 00001 XMIT 1,AUX 
823 88163 1 31037 ADO B.A,BA *INeR. BUFFER ADPRESS COUNTER 
824 0764 6 00311 XMIT -1,AUX 
825 00765 1 06006 AOD R6,R6 
826 00166 5 063lO. . ______ ...... N_Z ...... T-'R ..... 6~,.;...~'r+;.J02'-----
821 00767 7 00260 JMP OK1 

*INeR. LOCATION COUNT. 
*DONE fOR ALL LQCAUONS? . _______ ~ .. __ .. ____ . ____ .. _ .... _ .... _._ .. _ 
*YES, GO TO PRINT OK ROUTINE 

, 82800770 6 00001 XMIT 1,AUX *NO 
___ -lli OQ111. 1 02002 AOD R2, R2 

830 00772 5 10374 NZT OVE,lRB3 
*INeR. HEX PAIR COUNT ______ . _____ . ___________ . __ 
*HEX PAIR COUNT >8? YES, GO TO LRB3 

831 00113 7 00743 JM,P LR82 *NO 
832 00114 6 04040 LRB! XNlI' ',R4 
83300775 6 11123 CALL TTYWR *PRINT BLANK 

00716 1 02356 
834 00171 6 MOOl XMIT 1 ",AUX 
835 01000 1 03003 ADD R3,R3 *INCR. HEX GROUP COUNT 
836 01001 5 10004 NZT OVF,LRB4 *HEX GROUP =31 YES, GO TO LRB4 

. ---.. --'8~3~Z~Qy..l oa~2~6~Q2~3~7~QL..-.-_____ ----J;Xl.ClMu...ITJ......;I31.L.Z7~H1::-:.L.7,.u,.R:u;2 ____ -!!..I*NISl.OIA..~Uu:PJoLjPA!UT..J;E...JHwE;..a.X...JPuAuIAR -'C.J.jOllJjUNllIJIL-___ . _________ .. _._ .. _______ _ 
838 01003 7 00743 JMP LRB2 
839 01004 6 17125 LRB4 SEL G4 
84Q 01005 6 OQ030 XMII 24~AUX 
841 01006 1 37037 ADO G4,G4 
842 01007 7 00722 JMP LRB1 
843 ***************************** 
844 
845 
846 
847 
848 
849 

1't 

* * WRITE BUFFER COMMAND 
* WB eR 
'* 
* 

* * 
* * 1: 

850 ******l'r*******l'l************** 

*UPOAIE PRINT ADDRESS 

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

851 01010 6 37015 WB XMlT WBPS,PS *UPOATE COMMAND CODE IN PROG STATUS i~EG. 
_~8S!!2~O~1~O+:":!--¥6~O~4¥O~15~ ____ ---'X~M~I"='-T-!C~R~,~R4~-___ ~=-:::-:-::=-~ __ ------- _________________________ ._ .. __ .. 

853 01012 6 11124 CALL TTYWR '~GENERATE eR 
___ . 854 

855 

856 
857 

01013 7 02356 
01014 6 04012 
01015 6 11125 
01016 7 02356 

857 +* 

XHZT LF,R4 
CALL TTYWR *GENERATE LF 

CALL2 WRBUF,LLS *2ND LEVEL SUBROUTINE TO WRITE BUFFER 

857 01017 6 17127 +LL5 SEL G6 ~81..!15~7~-LIolJL..L-....w."OOO-H:-ioo~· ±3---..!J+P~O~I~NT",...-S~ET~PL¥O."...IN-:-::T:-+-:-1 ---------------------.---------------.. -.-----------------
857 01020 6 37003 + XM1T POINT,G6 *STORE RETURN JUMP INDEX IN G6 

.----l8oa..5u7---lo0ul.w.02("J1L---1-7 .... 0L.£.lSl42ii.34L---__ -l.+ __ -IJu::MII;..P...JWuRI..IiIB.wJUEL--____ -:!.*GliiIlOl-..l.:TOIoL..lo2.u.Nw..D ..lol ..... EVLlE .... L,-->OUSU,QiBtnROloLlUoLlT ... lwNE"'----__ -_._---_ ... _----_ .. _-_ .. _ .. ---
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'. ..... ... -ssi·---···--·----------···---·----+ 

857 00055 7 01022 + 
ORG RTN2+POINT+3 
JMP LLS+3 

*INSERT THE NEXT !NSTR. IN RETURN TABLE 
*2NO LEVEL SUBROUTINE RETURN JUMP 

_ ...... JlSL .. _______ ... ______ .. _ .. ______ + DRG lLS+3 
858 1: 

859 01022 7 00260 JMP OK1 *60 TO PRINT OK ROUTINE ............. _8.6'(l.____________ >It 

861 * 
U2 >It 

_._ . __ .. _._. ___ .863. ___ . __ .. _____ ... ______ ********************'':******;'t*.~**~_ --------
~ 1: * 
865 l't COMMAND RI 1: 

.... --.----~--- * "~---
86 7 *******~·~tr·!C***1:****************-t· 
868 * 

19 

862 * £)70 01023 6 37006 --~R:::::I=-----:-:X~M:-::-=-:IT:::--=R-=:I P=-=S=-,-=-p S=--------:-::*U-;::P:'::-DA=T::-::E=--=CO=M~M-::=AN=D~C O::-::O=E~I=N"'-=:PR;:-::O=G--. -'S=TC::-A T=US -=R-=EG-=-.--.. -···--_ .... ·--··-· .. --...... --. -. --.... _ .. -
871 1: 

812 CALl2 OCRGLf,C4 
8n # 
872 01024 6 17127 +(4 SEL G6 
812 000004 +PDINT SET POINI+l 
872 01025 6 37004 + XMIT POINT,G6 
872 01026 7 01511 + JMP DCRGLf 

._--,,8~1+-2 ---,,-:--::-.::-:---:::--::---c:-::-:::----..l..+ __ -"OLPo.RJiL-G RIN2 tPOIH! + 3 
872 00056 7 01027 + JMP C4+3 
872 + ORG C4+3 

_.______ 813 
874 01027 6 17116 
875 01030 6 37000 
816 Q1031 6 11126 

01032 7 03072 
877 01033 6 17112 

I~S 8lg~ ~ lfl~J 
01036 7 03167 

SEL BA 
XMIT O,BA 
CALL P ep 

SEL PHS1 
nUT 1H,PHS12 

J142 CALL PREAN 

880 0]03] 6 17114 SEL STA 
a81 ORG 1 1,32 
882 01040 4 36206 XEC C14(MODU) 

*OETECT CR AND GENERATE LF 

*STORE RETURN JUMP INDEX IN G6 
*GO TO 2ND LEVEL SUBROUTINE 

o 

*lNSERI THE NEXT INSTR. IN RETURN TABLE ___ . __________ . _____ ..... __ ... _ ..... 
*2ND LEVEL SUBROUTINE RETURN JUMP 0 

*START BUFFER ADDRASS=O 
*PREPARATION SUBROUTINE fOR fLOPPY R/W QP. 

*PRELIMINARY STATUS fOR NO I,D. 
*1.0. PREAMABLE SEARCH SUBROUTINE 

*TAB JMP ACCORDING MOD 

o 

__ ... -W--w0..ul01ot::4ul-.Jo6i!.;do1. ]~lH'"'!-3 ___ -:1J~1:-:4~4~S~EL!!--1:P-!:LH~S2~ _________________ _ 
884 001041 ~DERR SET J144 
885 01042 6 35101 XMIT 1,PHS25 
886 01043 6 17112 SEL PHS1 ' 
881 01044 6 37000 XMIT O,PHSl 
888 01045 7 00305 JMP CERR 

___ ~S8~2~~0~1~0~46~~]~O~1~0~52~ ____ ~C~14~, __ JMP J143 
890 01047 7 01041 JMP J144 
891 010S0 7 01067 JMP J145 
82Z 01051 Z 01041 JMp J144 
893 01052 6 11130 J143 CALL AMDI 

01053 7 03254 

*ERROR NOT USED FORMAT 

*Op 
*NOT USED FORMAT 
*so 
*NQT USEP fORMAT 
*LOOK fOR DOUBLE DENSITY 

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

.---------_. __ ..... _-_ ..... 
1.0. AM 

824 01054 6 11131 J146 CALL Ril *READ 1.0. DATA INTO BUFFER ~S-l0!t:l,~O~55!---l7~03~3~53;-----IoWL.::ILW..-.IoL<I:IJIoLIoo.-U6.L-----........:.::.JIl.at£l.I£..-4.JLK.L....JLOc.1.D-~-loL..JoUl.Ll-iooll..-----------... --.-----.----......... -....... . 

895 01056 6 00000 
826 010S7 3 01000 

XMIT O,AUX 
XOR Rl,AUX 

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



PROG FDC 
·-S9r····0106Q--S 00035------· 
898 01061 6 17134 ... ---.-~ 8t~ ~ 5~ 

______ ;&1 g}~ tmM 
90:; 010~ '1 00715 
904 01067 6 11132 J14S 

MICROCONTROLLER CROSS ASSEMBLER VES 2.0 

NZT AUX,J142 
SEL ORSEl 

XMIT Hf R6 
SEl PHSl 
'MIT O,ettSl 
JMP LR8A2 
CALL AMS·I 

*CLEAR PHSl 
*60 TO PRINT HEX ROUTINf 
*lOOK FOR S INGLE DENS IT'f 1. O. AM 
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... _.__ 01011L..Lnl316. ______ -:-=:::---:-:-:-:-::-________________ _ 

90S 01071 7 01054 JHP J146 
906 *END Of READ IDENTIFIER COMMAND .. _ .. _.__ _..9.:01 ____________ ~* __ _"__ ____________ _ 
908 * 
909 *~~**·Ir****************,·:*********:·I******,':~< 

___ -210.. 'It * 
911 * * 
912 *REAO HEX COMMAND * 

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

_-.o9u.1_3 ___________ -_* ____ :-:-:-:-:-:-:-:-:-:-:-:-:--:-:-:-:-:--:-:-::-:-:-:--:-:--:-:-*:'--_________ .. ____ . ______________ .... _ .. ___ . __ . ___ __ 

914 '10,:***********.'1***********1:*************,': 
915 01072 6 17115 RH Set PS 
216 01073 6 37002 XMIT RHPS,PS 
917 

*UPOATE COMMAND CODE IN PROG. STAT';JS REG. 

918 CALl2 BIeRlF ,LL1 *2NO LEVEL SUBROUTINE TO READ SECTOf< NO. 
918 +* 
918 01074 6 17127 +lL1 SEL G6 
918 000005 +POINT SET POINT+1 

_____ 9z..11..1081--10 ..... 1I.WOI.I:-7J-S -"I6i.....3"..7DL.WWO..LS ___ ..:L+ __ ..J.l(u;JML.\o.l..a...T ...,I;P~O'4JINLa.TI4~LliIG.IoL6 ___ ---=*:..r.ISu.TOw.lR~E.....wR E~TL.WUID'RNL1.-UJ:.JoIUI:.llMPl:..-.Al.u.NIt.IDEI.ilX'-4lINIL..l.iGLloL6 ________ ~.. _ .. ______ .... __ .... _. 
918 01076 7 01470 + JMP BICRLF *GO TO 2ND LEVEL SUBROUTINE 
918 " + ORG RTN2+POINT+3 *INSERT THE NEX: INSTR. IN RETURN TABLE 
91 a 00057 Z n.1O.Iz .... ___ t.:...-__ J ..... MPL.o..-.I<L ... L ..... l +~3~--- _ ..... *;.o,,2&l1JND ....... L ..... EV .... E_L.........,SU_B .... R .... O.U .. T .... I....,.N_E ..... R .... E ..... TU""'R.u.:N'--'"-'J UM ........ P _______ _ 
918 + ORG Ll1+3 
919 
920 01011 6 111,3 

921 
922 

01100 7 03072 
* 

* 
922 +* 

CALL PREP 

CALl2 DATR,Jl7 

922 +Jl7 SEL G6 01101 6 17127 
000006 922 +POINT SET POINT+1 

922 + XMIT POINT,G6 01102 6 37006 
922 + JMP DATR 01103 7 01526 
922 + OSG RTN2+POINT+3 
922 + JMP JL7+3 
922 + ORG Jl7+3 

00060 7 01104 

~3 -* 
01104 6 17116 924 RH4 SEL BA . 
01105 6 00001 

*PREPARATION SUBROUTINE FOR FLOPPY R/W OP. ___________ ._. _____ . 

*2ND LEVEL SUBROUTINE TO READ DATA FR. DISK 

*STORE RETURN JUMP INDEX IN G6 
*GO TO 2ND LEVEL SUBROUTINE 0 

*INSERT THE NEXT INSIR, IN RETURN TAeL~ 
*2NO LEVEL SUBROUTINE RETURN JUMP 

01106 } 5a~~ 01107 

925 XMIT 1,AUX 
______ J.~Z6~~~:--:!:-'!'~~ _______ A~D~Q~BA!:'oJ#~R~6 _____ -:'-'*S~E:'-'-T-='U~P~FO~R~2~56~Q~R-:'~2~8~L~O~C:uA.wTI",-"O=N.¥.S __ 

927 JMP lRBA2 *GO TO READ BUFFER SEGMENT 
928 *ENO OF ~EAD HEX COMMAND 
9Z9 * 
930 
931 
932 

~~ 

+: 
_ ..... OVlOOOww..ll,wO ___ --"'lCBw..A1--.... SIiUE.w.T....,;Ow.,lu.OILIH~ _____ *==O~l OW,AH.L-.LF.o.R.. SOROC. ceA:104H FOR TW IN. 
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-------933------------00&114----- CFO SET 014H *=O'4H_CFOR SOROC-:-CF0=103HFORTw-frr-------:--------
934 ***'********************'***************'********* .-- . ___ . ___ ill ___ . ______ . _______________ *.:.:..-_ * 
~6 '* * 
937 * READ ALPHA-NUMERIC '* 

:_. ___ ._----.2.38 _________ .__ . * RA 12 CR _ ,,: 
939 '* THIS ROUTINE TRANSMIT 256 CHAR TO TERMINAL '* 
940 '* '* .. ____ . ___ .2!t.L _____ ._ 
942 
943 

* '* ----------''*.:.-'*-*·-Iln-~*-*-**-*-*-*-**-*-*-*-:-**-*-*-l'n-~**-**-*-*-**-*-*-*.-**-*-*'-~*-l~-_f('j(-·.*-l'r-*::...* - -------.--"------------.---------- ,----.------.. -------"'"----- --

--------~tt-Ol110 6 37003 
* 
RA 
* 

" ____________ • ___ " ___ • ______ " _"" ____ •• n_ •• ___ ._." .. 

XMIT RAPS,PS *UPDATE COMMAND CODE IN PROG. STATUS REG. 
946 
947 . _____ ~---""C.a:AL ..... L-2 ........... B I ... C.....,R ..... L ...... f , ..... L ... L .... 3 __ ---:;*.AoJ2NIAID~L.IooCEVLIIE"""'L'"""'S>UU8!U1U1R~OUILlT'-AI.u.NEI!t.......1T...l£O....lRlJ..l!E..oA_ P SEC TOR NO ! ________ " ________________________ ." __ . __ . ___ _ 

947 +* 
947 01'1' 6 17127 +LL3 SEL 66 

__ . __ 31JiI.--=-:-:.-::-.::--~O'_!!!0~ooa~7:--_--'+u..P ...... 0 .... IN&.Ir-....,sE ..... T~P~OI~N!-:'T±+..L.l ",...,..-____ =-=-=---::-::::=:-:-:--~...,._~~_, -,..-::-:-_ 
941 01'12 6 31001 + XMIT POINT,G6 *STORE RETURN JUMP INDEX IN G6 
947 01113 7 01470 + JMP BICRLF *GO TO 2ND LEVEL SUBROUTINE 
~1~ 00061 7 01114 ! ~~~ rl~!;PO:aJINL1JTL..!+"""-3-----:;::~~UJ~toUiE.nfLlv....JIL1J~LlaE~~buf~~IRREftR~El~~~ TABLE ________________ . __________ . _____ _ 
947 + ORG LL3+3 

~9u4~8~ __ ~----~------ * 
949 01114 6 11134 CC4 CALL PREP *PREPARATION SUBROUTINE FOR FLOPPY R/W OP. 

01115 7 03072 
9sa * -.--,-------------~--~----~----"-.-~+-

951 CALL2 DATR,JL4 *2ND LEVEL SUBROUTINE TO READ DATA FR. DISK 
951 +* 
951 01110 6 17127 +JL4 SEL 66 
951 000010 +POINT SET POINT+1 
951 01117 6 37010 + XMIT POINT,G6 *5TORE RETURN JUMP INDEX IN G6 

__ ~95~1~_Q~lw1~2~0~7~OlM5~2~6------~+ ____ ~J~M~P~OA~TQ~~~~----~*~G~0~T~0~2~N~D~lE~V~E~L~S~U~B~RO~U~T~lN~E~====~~_~_O~ 
951 + O~G RTN2+POINT+3 *INSERT THE NEXT INSTR. IN RETURN TABLE 
951 00062 -1 01121 + JMP JL4+3 *2ND LEVEL SUBROUTINE RETURN JUMP 
951 + ORG JL4+3 
952 * 
953 01121 6 01000 J56 XMIT 0,R1 
954 01122 6 05040 XMIT BL,RS 
955 01123 0 01001 J57 MOVE R1,IVL 
956 01124 0 21004 MOVE LB,R4 

__ ---2L57L-¥0~1,~2~5~6~1~1,~3~S~-------__ C~A~L~L_T~TuY~Wll_R_ 
01126' 1 02356 

958 01121 6 00001 XMIT 1,AUX 
952 01130 1 01001 ADD 81,R1 
960 01131 6 00200 XMIT 128,AUX 
961 01132 6 11114 SEL MODU 

*R1=8UFFER ADDRESS POINTER 
*5TORE BLANK CHAR. CODING IN R5 
*ADDRESS BUFFER 
*LOAD CONTENT OF R4 INTO CRT 
*PRlNT CONTENT Of R4 ON ~ __ . 

*INCR. BUFFER APDRESS POINTER 
*128 BYTES FOR S.D. 

262 01133 5 36235 NZT MOOUO*+2 '~9~6~3~0:-f-,~13~4~6~OOO~OO~------~X~M~l~T~O!-"',J:'1A!I;7X:--:--------------------------------·--------.. ---"--.. --.. -.--.. -.--.. -----
964 01135 3 01002 XOR R1,R2 

~~i 81tl9 ~ 8S1:8 ,~~ SRiJ58 *PONE WITH WHOLE BUFfER? NO, GO TO J58 
*YES, GO TO PRINT OK ROUTINE 

967 01140 6 00015 . J58 XMlT CR,AUX 
.~2~6~8~O~1~14~1 __ 3~O~MIDwu2~ __________ ~XO~R~R~4.~.R~2 . ______________________________ _ 



PROG FOC 
------969- .. 01'-4f----S-021 46-·-------

970 01143 3 05002 

MICROCONTROLLER CROSS ASSEMBLER VEa 2.0 

*R4=C81 NO, GO TO J59 
RYES 

PAGE 22 

---__ .. _____ 92L 0114A._j---'12.1A6. 
972 011 4S 7 00260 
973 01146 004005 

__________ . __ .9.1i 0] ] ~L 1 01123 

NZT R2,J59 
XOR R5,R2 
NIT R2,JS9 
JMP OK1 
MOVE 84,R5 
JMP J51 

:~E~ON~~C¥al~~l~r ~~ R~8h2~ TO J59 -- --------------.~----------- .~~ 
*STORE ADDRESSED BUFFER CONTENT IN R5 J59 
*GO BACK TO READ NEXT BUfffILJ.JlC.Ali01L _____________ . __ . ______ . _______ _ 

975 
976 

__ . _____ .. !Z1L.... 
* 
* 

978 
979 

__ . __ 980 

000101 CUP SET 101H *CURSOR UP CODING FOR TWINS CRT 

981 
982 _____ 2BL-__ 
984 
985 

*t~**************~'f******l~******,~********~:* 
'* '* * READ ALPHA OF NEXT SECTOR '* 
* NT '* 
* THIS RQUTINE TRANMITS 256 CHAR. ON CRT* 
* * 
****,'t1'(**************,'(****)'f****ir)n'r**)~*.,:*** 

986 01150 6 ]71,~4----'NL1T----->ol.SaJEL-....:S..LJTA~ __ ----.------
987 01151 IS 000'17 XMlT 15,AUX 
988 ORG 3~32 
982 011 S2 5 33114 NIT STA3,NT1 
990 01153 6 00032 XMIT 26,AUX 
991 01154 6 17117 NTl SEL S5 
922 Q1155 3 37500 XOR SS~S,AUy. 
993 01156 5 00161 NZT AUX,NT2 
9'14 01157 6 00000 XMlT OH,AUX 

*26 SECTORS? NO, GO TO NTl 
"rYES 

*LAST SECTOR? 
*YES 

NO, G0 TO NT2 

-.:a:.9~:I[.;S~0.uld-lli1&60....._0I,l.....J,jOI.UlOO~3u..7 . _____ -.l!liMOwV,.J;E~AU.u.X'_#_,~s Sil-... ________ . 
996 01161 6 00001 NT2 XMIT 1,AUX 
997 01162 1 37037 ADD Ss,ss 

__ -----22L.~OH_'~16~3~6~OI!!l'4Q~1~S'----------'lXu.:AMWIo..I,L-I ~C~R~, R~4'--_----~~::__:"-:::--_-_----._ 
999 01164 6 11136 CALL TTYWR ,'rpRINT CR 

*INCR. STARTING SECTOR NO. 

01165 7 02356 
10QO 01166 6 04040 XMIT BL,R4 
1001 01167 6 11131 CALL TTYWR *PRINT BLANK CHAR. 

01170 7 02356 
1002 _ 01171 6 04033 XMIT E$C,B4 
1003 01172 6 11140 CALL TTYWR *PRINT ESC CH~R. 

01173 7 02356 
1004 01114 6 04101 XMIT CUP,R4 
1005 01175 6 11141 CALL TTYWR *MOVE ;:ORSOR UP 

01176 7 02356 
1006 01177 6 04015 XMIT CR,R4 
1007 01200 6 11142 CALL TTYWR *GENERATE CR 

01201 7 02356 

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

1008 01202 6 04040 XMIT BL,R4 1009 01203 6 11143 ----lC~A~L~L ~T!-!!!T~YW~Rt-....-----'*P::-::R:-=I"""'NT=-=8-:-LA"""'N=K:--C=H·-:-:A-O:-R-. -----------------------------------.-----.. -- -.-.... --...... _ .. ---
01204 7 02356 

1010 01205 6 04040 XMIT BL,R4 
1011 01206 6 11144 CALL TTYWR *PRINT BLANK CHAR 

01207 7 02356 
1012 01,10 6 04015 XMIT CR,B4 -------·-1013 01211 6 11145 CALL TTYWR 

01212 1 02356 
*GENERATE CR 

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

-_. ____ ...1D.1A... 01213 6 12U5-. ___ . __ --aiUSE .... L~PI:.JiSL_... ___________ _ ------ -------,-_._----_._._._------_. __ .. 

------- -- ._._--- ----------_.- -----.-._-_ .. -~ .. -
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1015--01"214----6--00005---------.- ----
1016 01215 3 37500 

---------_._----- .------- .. -- ._- ----- ------.----.------
XMlT 5 AUX 
XOR PSCC,AUX 

.. ___ lLllt_-'l121lL ___ 0 00000 
1018 01217 5 00221 
1019 01220 7 01244 

. __________ . _____ . __ J~OVE AUX,AUX 
NZT AUX,CGE3 
JMP WA1 

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

*WRITE ALPHA OF NEXT SECTOR? 
*yes 

. ___ . ___ J!l2Il __ ...ollli_.~Jl1.1.14 
1021 
1022 _ .. _ . ______ lQ.23 _______ ... _. ___ . __ ._. ______ _ 
1024 
1025 _________ 1026 __ . __ ,, ___ . _______ _ 
1027 
1028 

CGEl JMf! CC4 )':NO, READ ALP-HA_Jif NEXT S..EC.IOJL ___ .____________________ ___ _ 
* 
* ***************************************** 
* * * COMMAND WRITE SECTOR HEX * * WH I2(SECTOR NO.) CR * 
* * ***************************************** 

--------18~-- 01222 6 H11-=5----~:;:...,H-:-------..,.S...,.,..E:-L -::P-::"S--------------
1031 01223 6 37004 XMIT WHPS,PS *UPDATE COMMAND CODE IN PROG. STATUS REG. 

______ .10.32.- * 
1033 WH1 CALL2 8ICRLF ,LL4 ,'(2ND LEVEL SUBROUTINE TO READ SECTOR No:--ll----------
1033 +* 

~1~Q3~3~Q .... 1Ui2 .... 2.s4_ 6.. 11127 tLL4 S EL G6 
1033 U00011 +POINT SeT POINT+1 
1033 Oi225 6 37011 + XMIT POINT,G6 

.~1~O~~3~~O~12~2~6.~Z~0.lu4uZ~0--____ ~+ ____ ~~RLF 
1033 + OKG RTN2+POINT+3 
1033 00063 7 01221 .:. JMP LL4+3 
1033 t ORG __ LU,,+..1 __ 
1034 
1035 
1035 
1035 
1035 
1035 
1035 
1035 

01227 6 17127 
000012 

. 01230 6 31012 
01231 7 01424 

19~~ Q0064 7 01232 
1036 
1037 0°1122332 6 ]11;6 

3 7 03072 
1038 

* CALL..; IIIRBUF,JL5 
t* 
+JL5 SEL G6 
tPOINT SET POINT+' 
+ XMIT POiNT,G6 
+ JMP WRBUF 
+ OPG ~TN2+POINT+3 

---'-!- ;~~ jt~!~ ---.--
CALL PRi-P 

*STORE RETURN JUMP INDEX IN G6 
*GO TO 2ND LEVEL SUBROUTINE . _____________________ ._. _____ ._ ........ ___ . _________ ._. __ ... ___ ...... __________ ._ 

*INSERT THE NEXT INSTR. IN RETURN TABLE 
~(2ND LEVEL SUBROUTP": RETURN JUMP 

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

*W81TE DATA FROM CRT TO BUFFER 

:~bO'5 ~~bU~~~~tJ~g5'I~~ G~ ______ .. __________ .__________. __ . __________ ... __ ... ___ .... ---... ---.------. 

*INSERT THE NEXT INSTR. IN RETURN TABLE 
*2NDLEVEL SUBROUTINE RETURN JUMP 

*PREPARAIION SUBROUTINE tQR.._ FLopeLIU!L_Q!:..~ ______ . _________________ . __________ . __ " 

1 039 _____ Ck.lA:u.L .......... 2 ....... Du:AL.1.Tn.W'uJI...lIIL>¥-6 ___ -..:.::..I'~ 2u:N!J!D--lLItJIEo..J.V ___ ELIIo-..IiSll!!UB!!tJR!.UOtJrLUIl!'!E....1..Q.JiIll1 ~ .. DA T..A_Jl~LP'J~K____________ _____________________ _ 
1039 +* 
1039 01234 6 17127 +JL6 SfL 66 
1032 000013 +POINT .£fJ=P~O~I~N~T +::!:J11...::-;------:-===-=-==--:-:-=---::::-::-::=.,.--;;-:: ____ . ______________________ .. ____ ._. ____ ._._._ . ____________ . 
1039 01235 6 37013 + XMIT POINT,G6 *STORE RETURN JUMP INDEX IN G6 
1039 01236 7 02034 + JMP DATW *GO TO 2ND LEVEL SUBROUTINE 0 

._1~0~3+2-----::::_=:_::__:_::____:::___=_:_=;__-- _..t...± __ ~OlIlR~G -,R1.;IT~Na.,2 +:-'P:..l.IO~IN~Iw+'..J.3 __ __=.1T~I~NS~Eio.!JR'_!:_T:_:_:T~HI..IiioE-::.lN~E~X'_!_T~I~N~S_!JTR~,!_=!_IN~RflURtLL~_________._______ _ _ ________ ..... __ . 
1039 00065 7 01237 + JMP JL6t3 1~2NO LEVEL SUBROUTINE RETURN JU,.,P 
1039 + ORG JL6+3 

.----lO!tU. 
1041 01237 7 00260 JM? OK1 *GO TO PR INT O:.,.,.K--:R:-O:O-:-:-UT=I~N=E---------------··---- ----.------------ --.---
1042 

_______ 1 043 * END Of WH COMMAND 

_ .. -.---- ... _._ .. _ .. --------------_._---
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1045 
-- 1046 . 

1041 
1048 

* * 

MICROCONTROlLER CROSS ASSEMBLER VER 2.0 

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

_____ 1049 
1050 
10S1 

_______ -:*~WB~I~T-t'E....IIA~l~PwHAHCIDiIIUMDJEwR .... 1 ...... C ____ .::--* _________________________ . ________ . _______ . _____ _ 

* VA 12 Cft * 
1Q52 
1053 
1054 

* THIS COMMANO WILL Be * * TEf"INAI~ BV 2 CONSECUTIVE * 
~ Cft S OR 2 6 INPUT CHAR. * 
* * 

-~~L----------__=::_*_:_:_:~-:-:-:-_:_:_:--:-:-"'7_:_:_:_::_~~~~..,..*::-.-----.--------------------- ---------
1 6 ***************~·r***1r********1r*** 
1057 01~_ ... O 6 37005 VA XMIT WAPS,PS *UPDATE COMMAND CODE IN PROG. STATUS REG. 
~g§e * CALL2 8ICRLF,JJl *2ND LEVEL SUBROUTINE TO INPUT SECTOR NO. 
1059 
1059 
1059 
1059 
1059 

Q1241 

01242 
01243 

00066 

6-17121 
000014 

6 37014 
1 01470 

.,. 01244 

+* 
+JJ1 SEl 66 
+POINT SET POINT+l 
+ XMIT POINT,G6 
+ JMP BICRlE 
+ ORG RTN2+POINT+3 
+ JMP JJ1+3 

*STORE RETURN JUMP INLEX IN G6 
*60 TO 2ND LEVEL SUBROUTINE 

*INSERT THE NEXT INSTR. IN RETURN TABLE 
*2ND LEVEL SUBROUTINE RETURN JUMP 

1059 
1059 
1059 --~,060~L----------...x.....-----lolAlil-aL.ou..:L.L----------------------------- -------------+ ORG JJ1+3 

* 
1061 
1062 
1063 
1066 

1070 
1071 
1012 
1073 
1074 
1075 
1076 
1017 
1018 
1019 
1080 

1081 
1082 
1082 

01244 
01245 
01246 
01247 
01250 
01251 
01252 
01253 
01254 
01255 
01256 

01251 
01260 
01261 
01262 
01263 
01264 
01265 
01266 
01267 
01270 
01271 

01212 

01273 

6 01000 
605040 
6 11147 
7 02302 
6 11150 
7 02356 o 01007 

~ 838f~ 
3 05002 
a 04005 

5 02263 
3 04002 
5 02263 
7 01210 
6 goo01 
1 1001 
5 01267 
7 01270 
7 01246 
6 11151 
7 OEZ2 

6 17127 
000015 

6 37015 

WAl XMIT O,Rl 
XMIT BL,RS 

*CLEAR BUFFER ADDRESS POINTER 

J6l CALL TTYRE 

J65 CALL TTYWR *ECHO CHAR. 

MOVE Rl,IVL 
MOVE R4,LS -----.---XMIT CR,AUX 
XOR R5,R2 
MOVE RIt~R5 
ORG 5 2 6 
NZT R~,J67 
XVR RIt,RZ 
NZT RUJ67 
JMP J 1 

*CURRENT CRT INPUT=CR? NO, GO TO J 7 ------------------
*VES, DONE WITH WR ALPHA INTO BUFFER 

J67 XMII 1,AUX 
ADD Rl,R1 
NZT Rl,*+2 
JMp J601 
JMP J6l 

*INCR. BUFFER ADDRESS 
*BUFFER FULL? NO, GO TO READ NEXT CHAR. 

:&8$'oG2EI8 ~~t CHAR. 
J601 CALL PREP *PREPARATION SUBROUTINE FOR FLOPPY R/W OPe 

* 
CALL2 DATW,J302 *2ND LEVEL SU8ROUTINE TO WRITE DATA ON DISK 

t* 
+J30, SEL G6 
+POINT SET POINT+1 
+ XMII pOINT,G6 
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1082- (ff274' 7-oio34'-------+------·--JMPDAnr---------- *GO TO'2ND LEVEL SuaRouTINE ----.--.-,---.---. -.. -.. ··cr·-'-··· 
1082 + ORG RTN2+POINT+3 *lNSERT THE NEXT INSTR. IN RETIJRN TABLE 

., ... 1082._JlOO.6.1._ .... L.Qll11 .... __ ._._ ... _t ___ JMP 4302+3 *2ND LEVEl.. SUBROUTINE RETURN J_UME..... __ .... ___ .. __ .. __ .... _., 
1082 + ORG J302+3 
1M3 * 

.. _1D.aA_ .. _Jlll~_j_.~ _______ .. --I..Mf..-'Ool.LloK..L..l ___ _ 
1085 ***************************************** 
1086 1: * ...... ,_. __ .. 10.8.1_._.________ ____ * _________ ...::.;* ___ .~ __ . ____ . ___ . _______ .. ____ . ___ .. 

1088 1:COMMAND WR 
1089 * * 

, .... _ ...... __ JD2Cl. ___ ..... _ .. ___ . ____ .________ * -It 

1091 *******.*.******************************* 
1092 01276 6 37012 WR XMIT WRPS,PS *UPDATE COMMAND CODE IN PROG. STATUS REG. 

_ ..... _ .. _1093 OliZZ .6.._111 S2 CALL RDMBUf _____ i!f.l..IJ....JllIJfER WITH RANDOM DAIL ___________ . ___ ._ .. _. __ ._., .... _ . ___ ,_' ... _ ... , _ .. 
01300 7 02543 
01301 7 01303 1094 JMP J600 *GO TO J600 (TEST MEDIA) 

~1¥Q2~5~________ ... ____ --'>1::.....' __ 

1096 
1097 * 

* _-..Il~O~2801-_________ ... _~( __________ . ________ . 
1099 
1100 

__ .____ 11 01 

*~*********************~***~************* 

1102 
1103 

* 
*COMMAND TEST MEDIA 
* 

* 
* 

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

_--,1...&J1Q~Ila...--__________ *_____ .. _____ -.:.:...":_. __ . __________________ .. ___ .... ___ ._ 
1105 ***************************************** 
1106 01302 6 37007 TM XMIT TMPS,PS *UPDATE COMMAND CODE IN PROGRAM STATUS REG. 

__ lLJ11Jo10'.L7~OI..L' ~3a~3L..-6Io.1...-Jl~1+1 S~3L-__ --JjJI.W6A.lJaa~_-kCAJALIooJ.L-...J:..PwR EOOJ:P~ _____ --"::'~(.LJPRtuEaLP.LLARIYA:u.I ..... I.loLION~· .... S..\tJUBw.tRUiOllo/.U..LTIIoJ:Nl ... E.....L..\F Ool.U..R .IJ...O.P.ELR1.w...QP_L_ ___ . ____ . _________ ,_ ... ___ _ 
01304 7 03072 

1108 01305 6 17125 SEL G4 
____ -11~09~¥0~13~O~6~6~3~7a~a~0L-__ ~~~X~M~I~T~0~,~G~4----------=*S~E~I~MwE~D~IA~C~NLT=~G~4=w=0 

1110 01307 6 17114 J254 SEL STA 
1111 ORG 5,32 

_1~1~1~2~O!_!'~3~1 0~_~4 -'!3~6!ft2~11!------_-~X~EC~'It:.:-++' ¥(Ml.loIIO!.!o!:O!oi.JU)L-___ -7*~GO~T.JJLO~A::u.P~P.ll.R .....lUI!.L.!!'POA T E. AC C MEllA...J'YPE ___ .. ___ . __ ... _., __ .. _. ___ ._._ .... _ ........ __ _ 
1113 01311 7 01315 JMP J240 *DD 
1114 01312 7 01041 JMP J144 *GO TO PRINT NOT USED FORMAT ERROR 
]115 01313 7 01315 JMp J240 *SP 

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

)~GEI NO •. M....illIOIiSlTRACK INFO FRO~1 ST~lJJ.L __ . ________________ .. __ 

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

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

I 
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-- ------
"31 01332 6 17114 SEL STA 
1132 01333 5 3213? NZT STA2,J244 *DOUBLE SIDED MEDIA? YES, GO TO J244 -- -.. --mf-. 81 H~ --I ?Jft3 C~-:-:H-~~r~l=-=T.ILIJ fHt~8':":"H,-:I:":":"V::-R ___ --=.I*NwoQt.6.,.....lGiUiO!......L.ITO~PQ~SL.l..L..IlIoJoQwNA.IIN:uG,--_ 
"35 01336 6 17111 XMIT 111",IVR -- ----1m- 01337 "30135 J244 ~I& iHjiTAO> 

1138 01340 5 30103 NZT i60,16J246 
-n----f,i! 8~f4J 9 ~~9! ~~T JltIB-,l 

"41 01343 6 30100 J246 XMIT 0,RSO,1 

*SELECT CURRENT TRACK ___________________ ,, ________ _ 

*SIOE 1? YES, GO TO J246 
*NO, SELECT SIDE 1 
*GO TO READ 
*SELECT SIDE 0 

llU 0114' 6 OOQQ1 J2"S MIT 1 ,AUX ----!',+',4~3!---!OH, .. 34~Sf---'6"f-1!1f~71I!L'!'~4---........ ..a..t..-..I!'S~EL.........".ST~A~D-----------·------------.--------------.--------------
1144 ORG '4 32 

-~l~l!~J~~H~~~~1~!~r~7t~~~f------!~!~E~~~:~!&;IM!~:L)-----:~f=:=i~=~=M=~=T~RI=R=A=CK~----------~--~------~-------
1148 8~.~1~6~OO~26~5~-------~X~M~1~I~2~S~6-~7AS~,A~U~X ______________________ __ 
',491352 6 1'1134 SEL DlR -----------
1150 01353 1 02002 ADD R2,R2 
1151 0135, S 10364 NZI OYF,J242 
1152 0135S 6 30100 XMIT O,OIR 
"53 01356 6 02001 XMIT 1,R2 
"S4 01357 6 11154 J243 CALL SEEK1 

1168 
1169 
1110 
1111 
1172 
1173 

1174 
117S 
1176 
1177 
111* 117 
1179 
1119 

01360 7 02767 
01361 7 01375 
01362 6 11110 
01363 6 17111 
01364 6 30101 0'1:5 6 OJ111 01 66 6 1 114 
1 67 4 30122 

6 1 125 
01312 6 00001 

8f1J~ ~ ~fjj~ 
01315 6 11155 

8fJJ' ~ 8~m 
01400 5 04004 
01401 6 17134 
01402 6 34101 
01403 7 00260 

8ttBt ~ 6~!~: 
01406 6 17115 
01401 
01410 6 m87 

3310 
01411 5 00016 

01412 6 11121 

C1S 

J242 

J248 

J251 

* 
+~ 

+4300 

JMP J248 
XMIT 110H#lVR 
XMIT 111H,IVR 
XMIT 1 SOIR 
XM!I 7 #R2 
SEL STA 
XEC C15CSTAO) 

ORG 6,256 
NZT R4,J2S1 
SEL SIDE 
XMIT 1 iSIDE 
JMP OK 
CALL SELS 

SEL PS 
XMZI IHPS,AUX 
XOR PSCC,AUX 
NIT AUX,J252 

CALL2 OATR,J300 

SEL G6 

*INCR. TRACK NO. 
*TRACK 741 YES, GO TO J242 
*NO, MOVE 1 STEP IN 

*GO TO SEEK SUBROUTINE 

*DIR OUI 
*NO OF STEPS 

*INCR MEDIA COUNT 
*GO TO CALL SEEK 1 
*CHECK CRT KEYBOARD INTERRUPT 

*IF NO INTERRUPT GO TO J251 
*ENO OF tXECUTION 

*COMPARE TM COMMAND CODE 
'~IF NOT TM. GO TO J252 FOR WR COMMAND 

RYES, CALL READ SECTOR 

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

----_._------ --------- - - ----
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. -'179-------.----0000;6--'-- +POINT SET POINT+1 --------------._-_._-_.- --_ .... _ ........ . 

"79 01413 6 37016 ~ XMIT POINT,G6 
. -1122 __ .0] 614 7 01526 + JMP DATR 

1179 + ORG RTN2+POINT+3 

*STORE RETURN JUMP INDEX IN G6 
*GO TO 2ND LEVEL SUBROUTINE _______ 0.. __ ._ .. _ ............. _ ..... __ .. 

*INSERT THE NEXT INSTR. IN RETURN TABLE 
1179 00070 7 01415 + JMP J300+3 *2ND LEVEL SUBROUTINE RETURN JUMP 

---_..11l2..__ + ORG J300+3 ._----------------_ .. _-----_. --------- ....... "--,, 

1180 * '18, 01415 7 01421 JMP J253 
----tt:1~~---- ~2S2 CALL2 DATW,J301 *CALL WRITE SECTOR 

1183 +* 
____ ll83_-1IO~1..:r.4..LJ161L_loL6~1~Z_,!.J] 2~1==__---l+~J~30~11.e::_~S~E_L:::_lG!LI!i6~_,__------- ____ , _____________ _ 

1183 000017 +POINT SET POINT+l 
1183 01417 6 37017 + XMIT POINT,G6 
1183 _ .... 01.J.:4~2.w..O____'_7~0 .... 2.w.03oL:i14l.__ + JMp OATH 
1183 + ORG RTN2+POINT+3 

*STORE RETURN JUMP INDEX IN G6 
*GO TO 2ND LEVEL SUBROUTINE ;---:;;:-~OL--. _______ .. __ ._ .. __ .. __ .. __ . __ _ 

*INSERT THE NEXT INSTR. IN RETURN TA~LE 
1183 00071 7 01421 + JMP J301+3 *2ND LEVEL ~UBROUTINE RETURN JUMP 

___ .. 1183 + OAG J30"w1 t_3________________________________ ___ ___ ._ .. _._. __ . 
1184 * 
1185 C1421 6 17115 J253 SEL PS 

--+l ~~ r!.".!!!7~g~1~~:2~2~!!--~~ '""'!!5~i~J8~'~------"~ru;:~~...I..T J-'!~~~~ Sll.. :~b¥~T~ E7C2G NE~tAI~ha~ pROG. STANLuR.E ...... G..!L-._ 
1188 ***********************1.***************** 
1189 * * --- ---------------_ .. _- ..... -... -
1190 * 2ND LEVEL SUBROUTINE WRITE BUFFER * 
1191 * CLEAR THE WHOLE B~FFER AND INPUT DATA * __ ~11~9~2 ________________ ~*~F~R~OM~CART~T~Q~B~U~f~EE~R _____________ ~* _______________________ __ 
1193 * * 
1194 ***************************************** 
1195 * 
1196 * 
1197 01424 6 11157 waF CALL CLRBUF *CLEAR BUFFER 

01425 1 02431 
1198 001424 WRBUF SET WBF 
1199 01426 6 11160 LWB2 CALL TTYRE *REAO CRT INPUT 

01427 7 02302 
----=-,2:-:00:;-:-~OH1~430·.!:--+6 ....I.:,~,~16~,:----------:C:-:A:-;-L-;-L -;;T==T~YW:-;:R=--------:-*-=:EC;-:-H;-;;:O-:C;-:-H:-:-A:-R .----------. -------------.- _ .. --" 

0143'1 7 02356 
~~~ Q14J2 6 ~ XMIT CR,AUX 

1205 01435 7 01461 JMP LWB4 
1206 01436 6 00012 XMIT LF,AUX li8i 01437 3 04000 XOR R4~AUX 

1211 01442 6 11162 CALL TT WR 
01443 7 02356 

1212 8'444 7 81626 JMP LWB2 

*C8T CR INPUT 
---*~Y~Ec!:-S .-l&.Il=EN~D~OF:!::-,-;W=B-::C::-:::O=MM,..,.,A=N:-=-D--·------------- ---- --- ... 

*NO 

*LF? NO., GO TO LWa3 
*YES 
*XMIT CRT CR 

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

--------------------_.-.--.... _- .. 
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---~1~'--81:~ -1 m~~ ,~~ ~~~.+2 
__ dM ______ 1218 01451 0 Q6DQS MOVE RA_RS 

1219 01452 6 11163 CALL TTYRE 

*SLANK? 
*YES, GO BACK TO LWB2 
*NQ. SAVE 1ST HEX IN 1tL _____ , __ 

01453 1 02302 
,1220 8ttjt 'A~Jt: _,--'C.nA .... ll--....T ..... IYLJlWLQR ____ -- "'ECHO CHAR. ---_._-"._--_.,,- ._-,---- -

1221 01456 6 11165 CALL HHB *CONVERT 2 HEX TO A BINARY 
01457 Z 0,503 

1222 01460 6 1 '16 SEL SA 
1223 01461 0 37007 MOVE BA,lVL 
~~~t 0146i 0 sass? MOVE R4_LB 

1228 01465 5 10061 NZT OVF l *+2 
1229 01466 7 01426 JMP LWBl 

':'ADDRESS BUFFER 
*5I08E IN BUFFER 

*INCR. BUFFER ADDRESS 

*BlJFFER ADDRESS OVF? 
*NO. GET MORE INPUT 

12~ 01467 7 O~4?~~~~lWuBu4~J~M~P~R~TwN~2-~----~ ______ ~ __ ~ ___ ~~~ ________________ .. 
1231 * 
1232 * 
1233 * 
1234 **************************************** 
1235 * 2ND LEVSUBROUTINE TO DETECT THE * 
1236 * alANk_ READ THE SECTOR NO. FROM 12 * 
1231 * INTO STARTING SECTOR REG., DETECT CR * 
1238 * AND GENERATE LF * 
1239 * * 
1240 ******************************'f(****~~**** 1241 * 
12428t:W '6~18t aIel CAll TURE 
12~3 001410 BICRLF SET BICL 

--..L126o!4E114~8~l~ti:!JiJ:-¥-~~A!-:!1-!'lt!!.lI:....-_____ ,C\o.J:A:u.L ..... l...,.JTwT..LYWIlJR:l.._ ____ -=*JLECI&LHI.lolO....JCI&LHlCIAJl..R L' ----------------------.------.-.--... ----. --.---

1245 01474 6 00040 XMIT BL,AUX 
---+12~z~~-I0.u11..:114 .... 1s"---... 3 ... 0Cl4000:wwJoL---------'~~~~!o....ile-:!~~..g.~~¥JX:l..--------------------------------------

*BLANK? NO, GO TO BI2 1248 01416 5 00100 NZT AUX:BI2 
l~~g 81~ 1 8'41~ JMP BICHL~ o 400 BI2 MOVE R4,R 
1251 01501 6 11110 CALL TTYRE 

1252 8~J8j I ~f~ CALL TTYWR 
01504 7 02356 

1253 8lJ8i ~ Al6i~ CALL 12 
1254 01507 6 11111 SEL SS 

*YES. GO BACK. 
*SET UP MS INTEGER FOR 12 
*SET UP LS INTEGER FOR 12 

*ECHO CHAR. 

*SECTOR NO. STORED IN 83 

1255 Q1S1Q 0 03031 HI2 MCORVLEF BR3C'SS *STOREO SECTOR NO. IN STARTING SECTOR R~ 
1256 L *MACRO FOR DETECT CR AND GENERAT£ LF 
1256 01511 6 11173 +BCL CALL TIYRE *READ CRT INPUT 000 

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

01512 Z 02302 --1-:-::2:-::5:-:-6-JlO+15~"1~3--'.:6~11~111i'?4~--~+---C:-:A-:-LL;----:T=T=YW=R--- ·--~*E;;-:;C:-;-;HO-;::--:C":7HA-;-;R:---------·-----------·---------- .. ----
01514 1 02356 

1256 01515 6 0001S t IM1T 015H_AUX *'CR' TO AUX 

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



MICROCONTROllER CROSS ASSEMBLER VER 2.0 

XOR R4,AUX 
ORG 3 c:56 
NZT AUX,*t2 
JMP *+2 
JMP eCl 
XMIT 012H,R4 
CAll TnWR 

wICR'? 

*tE~, XHIT 'IF' TO R4 
*OUTPUT LF TO CRT 

PAGE 29 

000 

DeRGlE SET HIl 
JMP RTNZ ''(RETURN TO 2ND LEVEL SUBROUTtNE CALC-------------

1261 
1262 
1263 

* * END OF SIeRlF 

1264 ***************************************"l* 
1265 * '* 

. ___ .-&.1 ¥266~ _________ "'::*.a.lJSEwGIU:IMLIioIENI&JT~R .... EA:uDr....AJI DIlUiE.a.LNU.f.l.£.R+ PATA * 
1267 * ." 
1268 
1209 
1210 
1211 
1212 

6 17115 
001526 

***************************************** 
* 
* DRE 
DAU 

SEL PSCS 
SfT DRE 

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

1213 
1274 
1275 

6 32302 
6 17112 
6 321Q1 

XHIT 2,PSCS 
SEl PHS1 
XMII l,PHS12 

*UPDATE PROG. STATUS REG. TO 1.0. SEARCH 

1276 
1217 

6 17114 
6 17111 

SEL STAO 
XMIT 111H IVR 

*PRELIMINARY STATUS NO 1.0. DETECTED 

2 
1 ~~-If-h!"!I!~~~~-----~~~!I¥!':~~---~~~~~~~~~~...L.¥--kk.L.-------.-- ----.-------. - ---

015 5 6 1 110 
01 S36 6 00304 eel 
8ljf3 1 i~{~2 

1541 6 36100 

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



r-------------------------------------------------------------------------------------- ----.----~ 

PROG FOC MICROCONTROLLER CROSS ASSEMBLER VER 2.0 PAGE 30 

l~----81~tf-~!~6M ~~iTPa!~HS1 *ClEAR PHYSICAL STATUS REG. 1 

-1B- 8lj2' : JlMi ~~ITej(c~SCS .SET PROGRAM STATUS REG. TO READ OATt.-··--·--~- ----~ --.-. -~ " .. 
1303 01510 6 17001 SEL PL S 
ti8~ 81~Jl : tJ~W t'fTM~~llS *PlL fOR TlJO./.CKUol ... ER~ __ ._- ---.. - -._- ._ .•.. _- ._ .. - .- .... 

1306 01573 6 31101 XMIT 1,8"00 *TICKLER ON 
13Q7 01574. ¥-6-'.!QIt!2~166~_____ XMl! 366H .. R2 *a*291 us TIMING. "OP fOR i& 
1308 01515 6 11114 SEL MOOU *A* 

-----_._ .. _ .. _- .. __ . __ ... 
1309 01576 1 01600 ORG 3,32 
lil~ 81tf, i ~t~f NIT "~~U *+~ *A* 

1323 0161 6 1 132 SEL coM 
1324 01620 6 33306 XMIT 1'.0B,AMNI *INPUT FOR DATA PREAM8LE SEARCH 
1325 8· 1621 6 01371 1"IT 371H .. Rl *A* LOOK fOR ONE PREAMBLE BUE FOR S.D! 
1326 162~ 6 11114 SEL MOOU *A* 
1321 01623 5 36125 NZT MODU,*+2 *A* 
l~ ~H~ :?HH J222 ~~\H~-~2,uRu1--~*A~*~L~OO~K~fO~R~3~P~RE~AwMB~L~E~aYuT~ELS~F~OR~D~.D~.~ ___ _ 
1330 ORG 9 32 
1 ill Stti, i ~9t§~ r~l '~I'A,J222 *WAIT FOB PREAMBLE eYTE 

1333 01630 0 37000 Move FDATtAUX --+.l il!lll1e-~RL!'l2¥1IHJ~i~88MfH~f -~-----1~~A~I-::iTA~VUl!+!A~!':-!i~~2 ... 3. ---""'*~.,-:::...Ilu:.f.....lN1lijOu..I.....lP:.JlR~EAcu:M1IiI8ltJLEiIo.....!i!.B..L.YIUiE'_GlillOuIJt.O -JjJ~2.,23L._. ________ . __ .. ____ ._._ --.-... ---~.- .. 
1336 01633 1 01001 ADD Rl,R1 *A* INCREMENT PREAMeLE aYTe COUNTER 

--~13~3~Z__IJ8!o+1~6lIHA!___S~Ol:!:1!2!'t!2i'.f_S----__ ~N~lI~R'+' ...... JUII2 .... 22"'----.;.;;J*A:;J.:;*:.....OIUOwN ..... E...IIWIAI..LITH.L-LPREAMeLE euest-
13381635 6 11132 S.EL COM 
1339 01636 6 33305 XMlT 101B,AMN1 *ADDRESS MAR\~ SEARCH MODE 

l~ 81tfb 2 !~~ ~~ITP~~iLLs *PLL FOR DA~A 
1342 01641 1 01651 JMP J2l4 *J224=SEARCH FOR Af.l 

--~lJ"""P""4'--"l8H-l-..:ti t 89881 J223 ~g~TR~:~~X 
1345 01 f + 5 02215 NZT R2,J226 
1346 01el) 6 lZ112 J227 SEL PHSl 

*PREAMiLE TIME OUT? NO, LOOK FOR PREAMBLE 
RYES 

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



PROG FO<: MICROCONTROLLER CRO:;S ASSEMBLER VER 2.0 rAGE 31 
..... , -ft;:r--Of646---6--0000Z-----------------·.-xMI T 2, AUX--------- --- --- - .----.-------.--.---------.--.-... ----.--.. --.--.-- ... - .. --... -.-... -... -..... . 

1348 01641 0 00037 MOVE AUX,PJ1S1 ~·SEl MISSING DATA AFTER 10 FLAG 
···H~- gl~~- l ?9~~~----'~-J224 i~ ~ffR -----------.. ----.. --------.---.-------.. ---.----... ----.-.... --.. -.. 

1351 ORG 5,32 

H··--·l!~§----8-t~~ ~ 5ffi! J~~ :;tt~MODU) 
1354 01654 7 01041 JMP J 14·4 

... ----l~~~--- g1~i t 8l&it j~~ ~'fg 
1351 01657 6 00001 J225 XMlT 1,AUX .-....... _*. 8~~ ~ g~n~ -M~ :~~f~DD 
1360 01662 7 01645 JMP J2l1 

*DOUBLE DENSITY DATA PART AM SEARCH·-·-------·-
*GO TO PRINT NOT USED FORMAT ERROR 

___ -=*=-!I·S~IN~GLE DENS III DATA PART AJ'A s.fABt.If._. __ . ______ . __ ._ 
*60 TO PRINT NOT USED FORMAT ERROR 
*00 DATA PART AM TIME OUT 

*GO TO PRINT MISSING DATA AFTER 10 ERROR 
1~1 01~3 6 11132 .~A~MD~p~~SE~L~ST~3~3~0~~~_~-~~~~~~~~~~~_-_---~-~---__ ~-------_--... ~ 
1362 01664 5 36123 NZT BYTRA,AMDD *WAIT FOR 1ST NIBBLE OF AM 
1363 01665 6 33307 XMIT l11B,AMNI *OATA BYTE MODE 
1364 Q1666 6 11131 . ___ .M.S.lioJEL~F~DA!il..JTL-,-~--------_--
1365 016676 00104 XNIT 104H,AUX 
1366 01670 3 37000 XOR FOAT,AUX *COMPARE 1ST NIBBLE OF 'A1' 

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

---'11.oi361W.1"--.\,L0.u16.u1...J..1_ ... 5L....1oL1QQ"'20!14~2 ______ --uN .... ZIJ....J!IA~UX~.utJ ... 22""3L--___ -.:*::J:MIJlA.LlTCI<LHLi.?-,N.JloOu..'-lGiu.OL_IL.~ART PRE~.eJ...LSf.!~.BQL ____ ... _____ . __ . __ ... _. ____ ._ .. __ . 
1368 ORG 3,32 
1369 01672 6 17132 J228 SEL 51330 *YES 
1370 03673_ S 36132 NZT BYTRA"J228 *WAlT fOR 2ND NIBBL.E OF AM 
1371 01674 6 17137 SEL FDAT 
1372 01675 6 00211 XMIT 211H,AUX 

____ .1373 Q1676 3 32QOO XOR fDAT"AUX *COMPARE 2ND NIBBLE OF ~ _______ . __ . _____ .. _____ ._._ ... _ .. __ . 
1374 01677 5 00242 NIT AUX,J223 *MATCH? NO, GO TO DATA PART PREAMBLE SEARCH 
1375 01700 6 11132 J229 SEL ST330 *YES 

_~13:!:!'~6~OHlitlO~1!:__S~3u.:!61-HOO~· !--_____ ----I!Nl~T-'a~Y~T~RA~"Uo\.J4J22r-i19~-_.~*WIUA1.IoI..LT-If..wO~R_'2WlNLIo!.D.....eA1lJML_OWJf~' Aa...1L-' _____ . ________ ._._._. ___ ._ ___ . ___ . ____ ..... _._. __ .... 
1377 01702 611137 SEL FOAT 
1378 01703 6 00241 XlltZT 241H,AUX 

--1iiS 81 ~g~ ~ 6!g'1i ~~, ~~~J2~& 
1381 01706 6 17132 J230SE.L ST.,30 

--!1~1~ 8~~~ i ~91~9 ~il 'bI¥A,J230 
1384 01711 3 37000 XOR FOAT,AUX ~'fCOMPARE 3RD AM 

--+.~ ~~~~!---lg~l~,~l ~~~i~q~9~r§~· ~~----::-J~2 3=1,........-J~~~~l-A~S¥!£~!-f:~O-!-'J 2 ..... 2 ..... 7 ____ ..:.:*J.!JMAwIL..lt!!C.llH ?...... ...!.:IN!.X.O'oL-.J!!Gcx.O--,IL..lt!!O:.-P~R IJIl T NO OA T A A U ER ~---.-.. - .. -------.-.------ ... -.---

1387 01714 5 36113 NZT BYTRA,J231 *WAIT FOR 'F8' OR 'FB' 
1388 01 Z1 5 6 00370 __ X~M~Io..LT-=",3!'1:7~Ou..H '&LALlIIU:Ll..X ___ --.-:.:* .... 37u OwHL_=-" f...lo/8:.-' _ 
1389 01716 6 11131 SEL FDA! 

*C OMPAB.E~..AM.J)£ __ ~.AL~ ___ . _________ .. __ ... ______ .. __ .. __ ....... ___ ._ 
1lMATCH? NO, GO TO DATA PART PREAMBLE SEARCH 
*YES 
*WAIT FOR 3RD AM OF IA1' _ 

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

1390 01717 3 37000 XOR FDA! ,AUX ~~COMPARE DEL/DEF RECORD 
1391 01720 5 00324 NIT AUX,J232 *MAICH? NO, GO TO CHECK FOR DATA RECQRD AM 
1392 01721 6 17113 J238 SEL PHSl *YES 

. __ . '13399~ 00'17122326] ~712Zfll XJ~plIJ32t.R3e_,2 *SET OEL/DEF RECORD' F8' ERROR FLAG 
_ . ___ v _____ ~ __ QY _~ ___ ~_ *60 TO READ PAT A PART INTO BUFFER 

1395 01724 6 00373 J 232 X MIT 373H·,-A:-:-U-::-:X---·--":*~3~73:r:1H~=..,.J1 F~B~' ~u:uJr:l-L.DAJ~l!LU/~o!.L.LhJL __ 

1396 01725 3 37000 XOR FOAT,AUX *COMPARE CORRECT DATA RECORD AM (IFB') 

H~~ g~,~~ ~ g~~:5 ,~~ 1~J!J227 :V~I~H~ON9o ~~AbOo~'~NiR~a ~~6~p¢qgRB6~FER--··-----·-·······-·--· .. 
i39? * . ____ 1400 ____ ---iL ____________________ . ___ _ .----.-... -.. --•...... ---... -.-... 

l 



PROG FI)C MICROCONTTWLLER CROSS ASS9f8LER VER 2.0 PAGE 32 
- ---.--'-46-'.- .. -.-.. ---.---.. -- .. ----------------.---.--.- *---------.-------------------... ----------.----. ----------------------------------.-----------

1402 01730 6 00001 J234 XMIT 1,AlJX *SINGLE DENSITY DATA PART AM TIME OUT --- .-.--. ~:gi--_%t~~- ~ ~~~ -.----.----.-.- ~~f=~:~~SD-------- .------.--.----.. ----.--.---------------
140501733 7 01645 JMP J227 *60 TO, PRINT MISSING DATA AFTER ID ERROR 

-------.-1:8~ '-8lt!~'-1 U~!f AMSD ~f~ iif~~,AMSD *WAlT FOR 1ST NIBBLE-OF DATA AM -------.---------------.---.-
1408 01736 6 17137 SEl FOAT 

--·--·-1~g-_:gtRa ~ ~685 ----------·~f~~~~-'-:\~~~i~·~ ..... ~A~O~· ~""'X----:~· ~~OM~5~~;:-::::~--1::'~5"'-:;:-:S:--:T-:N=I=B-=-BL:-::::E- ------------- ------- ------.-------

1411 01741 5 00242 NZT AUX,J223 *MATCH? NO, GO TO DATA PART PREAMBLE SEARCH 
________ -1412 01742 6 1113.2 SEL NIBL 

1413 01743 633307 XfillT 111·B,AMNI *DATA BYTE MODE .~--".------- ... -... ,.--.... , ... ,.-,+ 

1414 01744 6 17132 J235 SEL ST330 

--------l:~a gl~:~ -i ~l~ ~~l 'bI¥A,J235 
*WAIT fOR 2ND NIBBLE Qf DAIA-AM 

1417 01747 6001S7 XMIT 157H,AUX 
]418 01150 3 37000 XQR FDAT,.AU~ 

*157H='6f'=RE6. DATA 
,tCOMPARE 2ND NIBBLE ___________________ . __ _ 

1419 01151 5 00353 NIT AUX,J236 
'420 01752 7 01760 JMP J233 
1421_JllZS3 6 QQ1S2 J236 X81T 152H,AUX 
1422 01754 3 37000XOR fDAT ,AUX 

*MATCH? NO, GO TO CHECK FOR DELETED DATA AM 
*VES, GO TO READ DATA INTO BUFFER 
*152H='6A'=DElETEP PATA AM 
*COMPARE 2ND NIBBLE WITH 'F8 1 

1423 011555 00357 NZT AUX,*+2 ftGO TO DATA PART PREAMBLE SEARCH 
_-----1424 01756 7 01121 JMp J238 *6010 DEL/DEF RECORD ._------------- ----------.--.---.~---------... 

142S 01757 7 01615 JMP J226 
1~6 * 

_. ___ .1427 **--4********l'r***l'r**********1rl:****--4*t:***** 
1428 * * 
1429 ''rSEGINNING OF READ DATA FROM DISK TO * 
1430 *eUffER ________ .;.;..* ____________ . 

1431 * * 
1432 **~:*~'l********To'r:*****'1:*****>'t*1h'r*********,'r* 
1433 * 
1434 01760 6 01000 J233 XMII OH,R1 
1435 01761 6 17116 SEL SA 

*CLEAR BUFFER ADDRESS POINTER 

1437 01763 6 001 XMIT 1,AUX 
1438 01764 1 02002 ADD R2,R2 

1439 g~~ ~T~~8 

1:MOVE SECI,oR LENGTH TO R2 '436 01762 0 ~bOO2 MOVE BA,R2 

*DECR. NO. OF DATA LEFT 

1440 01765 6 17132 E2 
1441 01766 5 36125 NIT BYTRA,E2 *WAIT FOR DATA FROM flOPPY 

-+144:z:44l~3~g~1!--!}~~0-!-Z ~,81;....0,!--Jl f!:-:!M~. ~~----- -"~~5~b~EE~B~tu.;=IV":":"L-----*,.."A-=-D=DR~E=S."...S -=B".,.,U=F=fE=Rc--------- -----~ -----~----.-----.. ---------------------
1444 01771 0 37027 MOVE RB,lS *MOVE DATA FROM FLOPPY TO BUffER 
1445 OlZl~ 1 01001 ADD Rl,R1 *INCR. BUffER ADDRESS POINTER 
1446 0177 1 02002 ADO R2,R2 *DECR. NO. Of DATA LEFT 
'447 01774 5 0.2365 NIT R2£E2 *ANY DATA LEFT? YES, GO BACK TO READ DATA 
1448 01775 6 17132 E3 SEL Sr,,30 *YES 
1449 01776 5 36135 NZT BYTRA,E3 *WAIT FOR 1 ST CRe 
1450 01777 6 17137 SEL F.DAT 
1451 82QQQ 6 17132 SEL COM 
14522001 6 31100 XfI1IT OH,CRCE 
1453 02002 5 36101 NZT BYTRA,*-1 
1454 02003 6 17137 SEL £DAT 

*OISABlE CRC 
*8YTRA=O? READ 2ND eRC FROM DISK 
*SEI eVIRA. 

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



146 0151 . 2 
'468 020Z0 6 11202 

XMIT,PLLS 
NZT AUX,L8A4 
S£L COM 
NZT BYTRA,*-1 
SEL FOAT 
MOYE fOAT,AUX 
NZT AUX,LRA4 
CALL OREC 

*A* 
*COMPUTEO C8C=0? NO, GO TO LRA4 
*YES 
*BYTRA=O? READ 2ND GENERATED eRe 

*COMPUTEO CRC=O? NO, GO TO LRA4 
*Ye'S 

33 

.--:-::-c:=~O~20!!,!2~1:----,7~O~33~.l~7 ________ --::-=:-~~ _____________________________________________________________ _ 

1469 02022 6 11133 SEL RMOD 
1470 02023 6 31101 XMIT 1,RMOO 

11tl 8~~~ ~ it~6 ~~iTP5;~LLS 
*TURN ON TICKLER 

*PLL FOR TICKLER 
'473 02026 7 00047 JMP RTN2 
,.Z4 02021 6 17112 LR'4 sa PHS1 
1475 02030 6 30101 XMIT 1,PHS10 *SET READ DATA ERROR FLAG 
'416 02031 6 11203 CALL OREC 

Q2032 7 03331 
1411 02033 7 00305 JMP CERR *GO TO PRINT ERROR ROUTINE 
1478 *END OF READ DATA FROM DISK TO BUFFER 
1479 
1480 * '481 * ]482 * END Of SEGMENT DAIR (READ SECTOR) 
1483 * 
1484 **************,\ .r***********'':** .. (~t******** 
1485 * * 
1486 * WRITE DATA ONTO DISK * 
1481 * * 

__ ~14~88~· !--________ -':'-**;.;....*;.;...*...;.**...;...*.;...*;....;.*...;...**..;.;.*;....;.*...;...**_*..;.;.*....;..**_* __ tr_**....;..*-'-*_**_*_*_*_**_*_*'_~~_-*_*._::*_...---______________________ . ______________ _ 
14&9 * 
1490 * SEGMENT DATW (WRITE SECTOR) 
1491 * 
1492 02034 6 17115 DWR SEL PS 
1493002034 OATW SETOWR 

__ ~14~9~4~0~20~3~5 __ ~6~3~2~3D~2~ ________ ~X~M~I~T~2~,~PS~C~s~ _______ *~P~s~CS~=~1~=I~D~SE~LA~RooCH~ __________________ _ 
1495 02036 6 17135 SEL WRPR 
1496 02037 7 02040 ORG 5,32 
1491 Q2040 5 32104 NIT WRPR,CHG4 *WRITE PROTECTED? NO, GO TO CHG4 
'498 02041 6 17113 SEL PHS? 
1499 02042 6 30101 XMIT 1,PHS20 *YES, seT WRITE PROTECT ERROR FLAG 
1500 02043 7 00305 JMP CERR 
1501 02044 6 17114 CHG4 SEL STA 
1502 02045 0 30103 MOVE STAO,R3 

*GO TO PRINT ERROR RQ.UI.tN ...... E ___________ _ 

1503 02Q46 6 17111 XMII 111 H.!lVR *SELECT CTR2 
'--"~S!¥04"!--~0204~· '~7~SrO~3~0~S+'1 -----~N~ZT~R*'3, ....... *'"':'+'!-(. ......... """---'--------'"'""""'~'--'---' ............ ----------------~- -.-----.- . --.-.------------

1505 02050 6 17110 XMIT 110H,IvR *SELECT CTR' 
1506 020S1 6 00325 XMII 377H-42,AUX 



PROG foe MICROCONTROLLER CROSS ASSEMBLER VER 2.0 PAGE 34 -'-'-T~~--[~8~~'-1 f~~~f----·--·-~~f ~~,AUX -----... ---.. - .. -.--.. -.-.. -... - .. -.. -.- ............ -. 

_."" ..... __ i~S- ~l8j~ t t86g, ~~ftoa'~~f8o :~H~;TP'ix~t2:~'TI~~s, GO fOC100 - .... ~-- .. --..... . 
1511 02056 6 30100 XMIT 0 pRCO *DISABLE PRECOMPENSATlON 

--~1S.1'2.0~60SZ6,OO3FooA_. ___ C_l0_D~X~M~1~T~3~f~~_-~59~_~A~~ ___________ ----
'3 UJ 37, ADO R8,7,AUX 

1514 02061 6 17134 SEL Ll 
-.--- .. -~!ti 8rotJ t fM~ ~~fIoeF(L~HG7 :~t!k~5~~ ¥~~;EG§U'gE~~ __ ._-.. ---.. -.:---.-.. - ... - .. -.--

1517 02064 6 36101 XMIT 1: 1 *OISABLE LOW WRITE ':URRENT 
] SllS 02065 6 ]1204 .. ___ -3CLl.lHI.!ILG71...--.-.CA.Lc.IItJIoL.....JP~H_£.DIAMJ...._ ____ =*P~Rt..IIt.EfJ.I.AMB_LE ......... S_EAw.:Ru..C.u...H_ ._- .-_._-_ .. _----.. _._ .. -_ .. 

02066 7 03167 
1519 02061 6 171'" 
1520 O2Q10~_ 
1521 02011 4 36232 
1522 02072 7 02101 
1523 02013 1 01041 
1524 02074 7 02076 
1525 02075 7 01041 
1526 02076 6 11205 

02077 7 03316 
1527 02100 7 02103 
1528 02101 6 112Q6 

02102 7 03254 
1529 02103 6 11207 

SEL MODU 
_ __ ..J.:MOt~V~E ...... ~R1Hl~,R~5~_-_---::.*~SA~V ..... E ~S~U¥JIRil.ljO~U+_!Tl~N~E~Re:JURN JUMP INDEX IN R5 

XEC *+1(MOOU) *TAB JMP ACCORDING TO MODU 
JMP J700 *DD 

~J~M~e~J~1~44~ ____ --__ ~*~T~O~N~0~T~U~SE~P~FO~R~MA~T~ER=R~O~R ____________ ___ 
JMP J701 *SD 

J701 

J700 

JMP Jl44 *TO NOT USED FORMAT ERROR 
CALL NISI *ID-AM Sf.ARCH fOR SO _ .. _________ _ 

":MP J702 
CALL AMDI *lD AM SEARCH fOR DO 

J702 CALL CHID ~CHECK IDENTIFIER 
___ =-=:---'O~2~10~4!__Z":-'!lO~34~1~4:__ __ - __ :::-~:-:--_-_______________________________ . ___ .... _._._ ... _ ........ . 

1530 02105 6 17133 SEL RMOD 
,1531 02106 6 31101 Y.MIT 1H,RMOD 

__ 1~S~3~2~O~21~O~Z___"!6~1Z~Q~Ql~_---.-.......s r:_·L..,...p~L~L ...... S -,.-_____ -"-.,.,,.._~..,__----. _________________ . __ . _____ ... __ .......... . 
1533 02110631100 '(1\1IT O"PLLS *PLL FOR TICKLE.~ 

*TURN ON TICKLER. ENABLE WRITE MODE 

1534 02111 6 17115 ;EL PSCS 
1535 02112 6 32304 (MIT 4,PSCS _ 
1536 02113 6 17112 ~EL PHSl 

*SE"j PROGRAM STATUS: WRI"'-JJu-E-..JD!U..Au..T.u.A ________ _ 

02120 4 06212 *STOREO NO. OF BYTES FOR GAP IN 81 -- .-----.-.-....... ----

1537 02114 6 37000 XHIT OH,PHS1 
____ ~15~D~·~Q~2~1,~S~6~lZ~1~J+4------_____ ,S~E~L~M~OD~U~· ~~--____ ~~~~-=~~~~===_==~~~-------------

1539 02116 0 36206 MOVE MOOU,86 *SAVE SO OR 00 ENCODING INFO IN R6 
1540 02117 6 00371 XMlT 2S5:AUX *-1 
1541 ORG 47,226 
1542 XEC LTABA{R6) 

*CLEAR PRELIMINARY READ ERROR FLAG 

Q2]Zl 6 }Z11Z e17 
02122 ,~ 3I1~~ 02123 

1543 ORG 5,32 
1544 SEL ST330 

--~, 5f=!4~5~~tt-4f-~~---....lt..LL..--:N~Z~T~R~E~A~DY~,-=C-;;-:,6...-----~-;-;cD:-:R-:::-IV-;-;E~R;;;-;E:;-;"A~DY~?;--;N:1'AO:--, -::G;;-;;:O"""T;";;O:--::-:C ,...,6-----------·---·--- .. -....... -.... 
1546 NZT BYTRA,C17 *YES" WAIT FOR ONE BYTE OF GAP 

82124 Z 02142 
~2125 7 02207 C16 

1547 JMP C20 *YES 
. 1548 .IMP L333 *GO TO PRINT DRIVE NOT READY ERROR 

02126 7 02140 
gZlAO 6 171]0 elZ 

2141 6 17111 
02142 1 01001· C20 

1549 ORG 12,,32 
1550 XMIT 110H,lVR 
1551 XMIT 111H,IVR 
1552 AOD R1,Rl 

*SEL CURRENT TRACK REG. Of PRIVE 1:.--_____ _ 
*SEL CURRENT TRACK REG. OF DRIVE 2 
*DECR. NO. OF BYTES LEFT fOR THE GAP 

02143 6 1]137 
02144 6 00000 
02145 o 00037 
02146 .6 00377 

1553 SEL FDAT 
1554 XMIT O,AUX 
1555 MOVE AUX,fDAT 

_--L.1 5J..5Uoi6I-.-IoU...A.lItIooL--...ol........,.w..u...I-. _____ --AlXMI:U1'"""I .... Z ..... 5~5,,..,,.AJ.WU_x .. ____________________ . ___ . __ . __ ......... _._ .... _ ..... . 

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



• 
PROG fDt MICROCONTROLLER CROSS ASSEMBLER VER 2.0 PAGE 35 

-"--'5sf-02-;47 5 01;2'------- NZT 1t'.I.C17 *WAIT FOR GAP 
1558 02150 :6 11132 SEL APfNI -.. ----l~i8 8~li~ ~ ~~m- l~tTs91'OB .. AMNI,4 l'1IRlTE ENABLE, PRESET eRe R~__ -.----.. --.. -.. -.- ---.-. 

1561 02153 4 30100 XEC C12(STAO) *SEL CURRENT TRA1:K REG. ACCORDING TO STATUS .. --.... --. l~ -Hi'~I~!!!~~t!!L. -!Il~~9·J~~!".!I!51.-....----~f~e~tL:IR~'r..L!J:!:.I~Ll.:A~3~f,~Al.WU_X -----------~---------... -.-.--.. - .. -.. -.. --... --... --

1564 02156 6 17134 SEl LI 
l!~i ~1i6 tf81~ XNII Q,Ll :~a~STL~WA~~~!E4§¥RR~rI, GO TO C;-s-------· -~.-----.-.- ... --.... --.-- .... --..... 
1567 02161, 6 36101 ~~iTOY~(i18 *DISABLE LOW WRITE CURRENT 
1568 021614 0016 C18 XEC _L~IAIRBH!I~{RLU6tLL) ____ *",""G .... E-,-T . .HQ. Of PREAMBLE BYTES INFO 
1569 02163 6 17132 C19 SEL ST330 
1570 02164 5 36123 NZT 8YTRA,C19 *WRITE PREAMBLE BYTE 
157102165 6 U131 SEL FOAl 
1572 02166 6 00000 XMIT O,AUX 
1573 02167 0'00037 l'tOVE AUX,FDAT 
]514 Q2110 6 QOl77 INa 25S .. AUX *-1 
1575 02171,< 1 01001 ADD R1,R1 *DECR. NO. OF PREAMBLE BYTE 
1576 02172 5 01163 NZT R1 L C19 *DONE WITH PREAMBLE BYTES? NO, GO TO C19 
1577 02173 6 1 7132Sf.LS.,...,I3!""'3 .... 0 ____ -----'*"'-'Y ... E ... S ,..,.......----,..,...,.,.. __________ _ 
1578 02174 6 33305 XMLT 101B,AMNI *NI8BLE MODE 

*PREAMBLE 6YTE=0 

----------.----.-- .. -.• -.----

1579 02175 4 06222 XEC I. TABt (R6) *GO TO WRITE ADDRESS MARK 
1Sao 02176 6 00365 FMA" XMIT 365H,AUX *l$T NIBBLE OF FB OR F8 
15,81 02177 6 17137 SEL FDAT *RESET BYTRA 
1582 02200' 000037 MOVE AUX,FDAT *LOAD 1ST NIBBLE IN 8X330 DATA REG. 

__ -&.1 ~58~3~~~-__,_ __ ~---_~:---'O....,R"""G....j2"""-,~3~2::___-------____________________ .. _____ . __ . ___ ... _. 
1584 02201 6 17132 L203 SEL 5T330 
1.585 0?202 5 36101 NZT BYTRA,L203. *WRITE 1ST-NIBBLE 
1586 02203 6 02151 XMIT 157.u,H,jl.J.Ru.2 ____ ...:;*:...2L1JND~N .... le_Bu..L .... E_lIIOlLF-JEu.B'--___ , 
158702204 6 17137 SEL fOAT 

1~ 8~ ¥~H =~~f:D_A_T ____ ~*~ST~A~RT~.~O~F~P~AwU~ ______________ ~ ____ _ 
1590 02207· 6 17113 L333 SEL PHS2 
1591 02210 6 31101 XMIT 1,P"S21 *5ET DRIVE N,OT READY FLAG 
159Z 8~~1~ Z 00305 JMP CEBR *~o TO PRINT ERROR ROUTINE 
1593 6 01024 . L TABA XMIT 20,R1 *A* 1.. BYTES OF GAP fOR DO. 
1594 02213 7 01041 JM,P J144 *GO TO PRINT NOT USED.FORMAT ERROR ROUTINE 

n~ g~~l! ~ 8181l ~a~T ~;fl *A*10 BHES Of GAP FOR SD *G& TO PRINT ERROR ROUTINE 
._-_. __ ._-_ .. _-.-_ .. 

1597 02216 6 01014 LTABB XMIT 12,81 *12 BYTES OF PREAMBLE BYTES 

---+~§~~~t~8P.!.~~~-!-:!Il:~I:-.~gl~80~4~A-----~~~~i=-=T:"'-J+l~~:~l-------::-'l~ur.°B=~l~¥:-:E':"&R""!A"l:::VL:Tp~I~~~IMB~u~E~~OI:..:B~~~~~!:!-l::~;-uA"-T-I!EUJR=RO=R:!.-U.RO=ULl.'T-'!::IN~E"'--------.---.... -- .. -.... --
1600 02221 7 01041 JMP J144 *GO TO PRINT NOT US'EO FORMAT ERROR ROUTINE 
1601 OZ'.2i 1 Q22Z6 LTAB' JMP MFMAM *GO TO WRITE MFM AM 
1602 0222~"':--:7~0~' 0~4~,"------UlIiIII-.M-IIJ!-,I;JM~P ..I;J~,"i"44t,JLL-------=*G~0~rO~p~R I!-,IN,:!!!T~N+!:O~T-!U'¥::SL:oE-=-D· -:::F=O=RM":":A=T-cE=R=R'"""OR=--=R-=-OU'""'T=I:-:-N=-E - --_._-_ ... _---_._--_.--_. 

1603 0222l, 7 02176 JMP FMAM ,'I'GO TO WRITE FM AM 
_1~~~4~O~Z~22~!,·_ ~7~O~lQ~4y1 ___ ~~~J~M~P~J~1~~~~~~ __ =*~~ro ~lNT NOT USED FORMAT ERROR ROUTINE 

1605 0222~1 6 03375 MFMA,. XMIT 3nH-2,~3 *CNT OF 3 
1606 0222i;6 04104 XMlT 104H,R4 '':1 ST NIBBLE OF A1 

__ 1607 0223(1 6 17137 L206 SEL FoAT 
1608 02231 0 04037 MOVE R4,FOAT 
1609 ORG 2,3,: 
1610 0223., 6 17132 L205 SEL S1330 



PROG FOC MICROCONTROlLER CROSS ASSeMBLER VER 2.0 PAGE 36 
----------,-6"f'-Ol233 5 36132 NZT BVTRA,L20S 

1612 02234 6 17137. SELFOAT 
1613 02235 ___ 6 00211- XIIT 211tJ .. AUL-... ____ *.:;.Jj2.uNLlLD . ..JJN ... 18I1t.1B"...L .. E.~Ou.F_JAD.J1L.-...-_ 
1614 02236 0 00037 MOVE AUX,FDAT 
1615 02237 6 00001 XMIT 1H,AUX 

~lt~l~~~O~2_240~--6_0_23_Z~3~--------~~~W~.~~T2~;~J~2H_.#~R_2--------~*~m~H~EX~~D~A~I~A~A~M~ _______________ __ 
161802241 6 17132 LZ14 SEL ST330 

t~~ 8HH ~ aiA8J ~~X tJ!=~·LZ1!t 
1621 02244 5 10246 NZT OYF,*+2 
3622 02245 7 02230 JMP L206 
1623 02246 6 32101 XMIT 1,NlaL 
1624 02241 6 11137 Set. FDAT 
1625 Q2250 0 OZ031 MOVE R2,FDAl 
1626 02251 6 00001 SDATA XMIT 1,AUX 
1627 02252 6 17116 SEL BA 
162802253 0 37001 MOVE BA,R1 
1629' 02254 1 01001 ADD 81,81 
~~i? 02255 6 02000 ~:~T8~2~~ 
1632 022566 17132 L207 SEt ST330 
1633 02257 5 36116 NZT BVTRA,L207 

*WRITE 2ND NIBBLE Of Al 
*INeR. COUNT OF ADDRESS 
*WRITE A1 3 TIMES 

*BYTE MODE 
*8ESET BYTRA 

*Rl=NO. Of DATA TO BE TRANSfER 

*CLEAR BUFFER ADDRESS POINTER 

*WRITE LAST AM AND DATA BYTE 
1634 02260 6 1713ZSEL FDAT .,..,.-______________________ ~ ________ . __ ... ___ . __ .. __ 
1635 02261 0 02007 MOVE R2,IYL *ADDRESS BUFFER 
1636 02262 0 27037 MOVE LB,RB *MOVE DATA. FROM aUFFER TO DATA REG.IN 8X330 

__ ----J.l,g,63 .... 7---l0""2"'2.ij1,63.oL--... l ..... 0"'.ijI,00..,...2""---_____ ··...cAUoIIDJLD ..... R ..... 2+JI' RIU2'---_____ -..::...* !~N ..... CAJR eo.....w.BloIJUF"-J:Fu;.E.o...R ...r.AUtD.ILIDRuE .... S.lLS -I:P~O.AlIN.LITu;.EJl..R _ . ____________ . _________ . ____________ _ 
163802264 1 01001 ADD Rl,Rl *DEeR. NO. OF DATA BYTES TO BE TRANSFER 
1639 02265 6 17132 SEL AMNI 

____ +'~~~0~2~2~66~~6~3~3~E~7~----------lNx~MZ~TI~TR~1,~1~L'B2~~~7A~MN~IL-____ ~*~BY~T~E~M~O~D~E~E~NA~S~L~E~C~R~C~~~~. 1641 02267 5 01256 u *OONE WITH:"' ALL DATATRANSFER1' NO,GO-to L207 --------------------.. -----
1642 02270 6 01371 XMIT 2§6-7,Rl *YES 
16i3 e21 ~~E if§!8 --'644 02271 6 17132 
1645 02272 5 36'31 NZT BYTRA,e21 
1646 O~213 : t1~~9 XMIT O.CReE 1647 0 274 SEL FDAT 
1648 02275 1 01001 ADD R1,81 
1642 Q2276 65 °,12,312' NZT Rl,e21 
1650 02277 7 SEL COM 
1651 02300 6 30101 XMIT 1,WRGA 

- ]652 02301 1 Q0047 JMP RTNZ 
1653 *END OF WRITE DATA 
1654 * -

*TRANSFER LAST eRe BYTE 
*DISABLE eRe GENERATOR 

*WRITE 6 anE",-S __ . 

*DISABLE WRITE GATE 

'655 *******************MC****l':************************ 
1656 * * 
1657 * TTVRE SUBROUTINE * 
1658 * R~AD CRr INPUT-AND STORE 7 BITS ASCII IN R4 * 
1659 t't G = NO. OF DATA BITS \~ 
1660 * G1= L.S~ TIME DELAY COUNTER . * 

---------

_____ Jb6L __________________ ~*~G~2=~··~M~eS~.~T~IM~E~DE~L~A=Y~C-O~UN~T~E~R-----------_--_*~--------____________ ___ 
1662 * 84=· ASCII CRT INPUT * 
1663 * DELAY IN G1 AND G2= 1 D~TA aIT TIME. * 1664 _________________ ~*~ __________________________________ ~*~ ____________ __ 

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

--------------------------------------------------------------------------------
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···-·······-··T665-··-·-·--·~--

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

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 D~3DZ 6 A7DOl sa feSJ 

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

_~1.68Z-. OZ316 6 11123 T6 SEL G2 
1683 02311 0 00037 MOVE AUX,G2 

*LoAo COUNT OF 8. 
''n't~ELAY FOR ONE AND A HALF BIT TIME 
*AU~H fOR ltil~B~AU~D~~~ __________ _ 
*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 

._~1~6~9~1_~O~2~32~7~6~Q~Q3~Z~6~~~~~~X~M~II~3~fz~H~-~1.~A~U~X~_~ .. **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 ~2333 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 
_~1l..!:1¥OO~-!!.l0.2~3!tP.J!LO---l!6wQ~O~1~1 ~6 _______ XML;LoI~I~37..,...7,..uH_=_-1~7...L7.1-1, 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 2,~2 
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 ~02!W!3!P4"""6----""~37~O"'!!3~7' ------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 .~, 7~,~3~0~2~35~4~7~0~23!t::3~,'--------~J~M::!:-F' ~T~,~2;;....:.1o~-----?irY~E~S--, JlG~~0-'-!T~O~T1~2~!aU...D......!o!.A.L-'--.!.!.\UUlJ<t-Ll!O~LL.--------.... -----. -.-........ - .... -
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.""'-____________ --:;;:..* ____________________________________ . ______ _______ .... _._. 
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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 



PROG fOC MICROCONTROLLER CROSS ASSEMBLER VER 2.0 PAGE 44 
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 
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---··-----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 

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

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



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

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



PROG foe MICROCONTROLLER CROSS ASSEMBLER VER 2.0 PAGE 57 
·-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 
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