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KEYPAIo ALTERNATE HODE • BIT 5 

4 



IH 9 ' TERM1:~AL" 'F"TRHQlIRE ' ' " .•. " '. 

000.060 207 
000.030 ....... ... <9,Q 
000.020 209 
QPQ .. Q~,Q .. . ....... ... 219 , 
000 . 000 211 
000.040 212 .. 
00<>':0'10 

.. ' .. :ii'j 
000 .020 21 4 

215 
000.007 216 

"000:0<)'0 ' .. ....... in 
000.001 218 
'000.002 

........... 2'1 i> ,. 
000 .003 220 

" 00'0:"604 ' .. ..... ..... .. 
221' 

Q9,Q"QO,5 ?,22 

........... 

.. ........ .. 
224 
225 

00'6::20'6 2'26 
000 . 200 227 
000 . 03'7 ' ' 2'20 

I'B.KPOS EDU 
~~.QN,~N ~qV 
IB.BRK EQU 
l ~. (;~r,tj J;~,~ 
IB.PWE EaU 
I~ . ~O~F EDU 
IB.XHTG EaU 
IB.XHTR Ea,U 

IR.A EQU 
'!R':B tali 
IR.C Eau 
'iii :iJ . tali 
IR.E Eau 
J'R:H E'ali 
IR.L ~al1 

** LABEL 
* 
IFF EaU 
ESCF Eau 
SCRL Eau 

6*0' 
3*8 
i*s' 
H.!I , 
0*8 
4*8 
1*0 
2*"" 

IIIB 
0'00'8 ........ 
001B 
ci ioo" 
011B 
t'008 ' 
1, ().1,~ , 

EaUIVALEN'CE'S 

't'OOOOOOOB 
10000000B 
00011 i 1'1B 

' HEATH' H'SA'SM" (ff: 4 ' " or 1'20:170 , .. 

RY.:l:i; ~2 , ~()~,~AY-.~9 .. . 

KEYPAD SHIFTED 'Hoof ''';' ''siT 4'" .... 
T~RH'NA~ ,QN , ~~Nj;; , f.~AG ,~ ~.u ~ , .. , 
BREAK KEY ON • BIT 2 
HRHlNAL IN ~~APH Ik5 ,HQ~f; , - nr:, ~, .. 
PREVIOUS CHARACTER WAS AN ESCAPE • BIT 0 
XOFF SENT TO HOST· BIT 4 
TjlANSHIT ' H6iiE"~"i;RAPHICS ~ ' BIT ' i '" 
TRIINS~I, T, , ~!l0!': , ~ , R~,!ERsE .. ~IP,~9 .. ~ .. ~.u. , 2 ... "., 

REGISTER. A 
RECiiSTEk ~ "8 " '" .... 
REGISTER . C 

'R'liiiiSTEk ~ "Ii '" 
REGISTER • E 
REG i STE'R' .~ . 'H 
~~9!pTf;R.~ ,L 

INPUT FIFO' FLAG 
ESCAPE FLAG 
KEYBOARD 'VALUE FOR ' SCRO'LL KEY' 

PAGE' '5 " 



000.000 

'23 1 
232 
23'3 
23' 
~3!1 
236 

*** 

* * 

000: 000 3'0';J OO'j 0 i":i . 
000.003. .31L 

237"" STARt 
238 

2 40 *** 
2<1 ~ 
2 42 ' * 
<. ~ . * 
2 .. * 

... ..... ... .< '.~ . * 
2'6 * 
2. 7 * .... . ........... 2 4'S ' i. ' 

2'9 * .. .. ........ , .. '250 * 
........... . ~~ 1 * 

252 * 
253 * ............ '254 '* 

. .. ............. g~~ ..• 
256 

. ........ . ... <57 . 

INITiALIZE SYSTEM 

HEAtH H8A5M ·Vl.. oi/ ~oilli ' 

M. ;).~ : <~4P."~~Y -~.Q . . 

JUMP ' TO THE ROUTINE 'WHI CH SETS UP AL'L 'PORTS ', . RA M, Aiin THE eRic 

ORG 0 

JMP 
09 

INi'r" 
'3H+'IHH7H ENGINEERING CODE 

. icMAiN* SETS ITSELF l!P' AS THE FiNAL ' RETURN' ADDRE SS FOR ' ALL RO'UTINES 
~~~ .. Iil I.N CHARY/; .P' yWIf:lA ~QNTRQhrQ .T~I; . PRQ!,.I;R ~QV.uN~ ~H~.~~V~R 
THERE IS A CHARACTER PRESENT IN ONE OF THE FIFOS 

T'HE' O'R[IER OF PRIORi'TV 'OF "sERv rcE is' iN 'THE ORDER iN WHI CH"TH'E' 
FIFOS ARE TESTED (KEYBOARD FIFO ' tl, INPUT FIFO • . ~2 '. QVJP!-!T F"IF-O' • • 3' ) " .' .,', .. - ........... , .... . 

.. ~XIT 

. US~S. 

. Nqf:l~ 

NQf:lE; . 

000 . 00 ' 
OQO,QQ7. 

0 .1 00. 000 258 MAIN LXI H,HAIN 
H 

SET SELF AS RETURN ADDRESS ON STACK 
~.~ . . ........ g~~ .... . .... ~~~!< .. 

260 
. QQO . OIQ . ~~:'! .~97 . Q1L .. <61 .. 
000.0 13 322 120 003 262 

263 

FCIF 
IFCP . • f.:TP! .. C!<A~A~.T!;R .~!l.QM .. 'N!'l!r f .1FQ .......... . 

IF PRESENT, PRECESS IT 

'/' ... ...... . 

000:0'16' 3i':5 " i o7 ·Oi·2·· .. ·26· . .. MAIN.N 'cAeL ' FiiKF " .. ........ " FETCH' 'vALuEs FRoH' 'KEYBOARD . Fifo" .......... ......... . ... . . . .... ............ . 
.... . QQQ..Q?A 32~ . U7. . oQ.1.. . g9~ ..... . . .,INC .. 

266 
~~~.... . .. • ..... 1f .. ~~~.~~.~H!l .. !,~E.~~~r ..... ~~~9D~ .. I.T .. . . . •.. .. ... . .................... .. ..... . 

. .... . QQQ .•. Q;;!~ . . ;\1;; . HA Ql!1 .. . . ~97. .. . CA~h ... Vk~ ... .. VP:QATf.: . kVRSQ~ . ~QSH).QI'I. ..... 

QPQ. Q77 977 .. ~O? 19Q. 
000 .032 3 ' 6 0 '0 
.QQQ. QH . ~Q.~ . Q7.Q..Q9Q . 

268 
. <9.~ 
270 

.. ~?1... 
272 

LJlA 
ANI 
CfiZ 

~RQ~"' . 
MA.BRK 
"'K! .... 

...... GP .~o.Q~ fL~G? .. .. . ... 
HAS BREAK BEEN SET? 

. ... !f .. P.~!;"'K . ~.~ .. S~.T! .. ?E~ .. iLWE ~.~~ r.l!~.~ . .IT. 9fT. 

00Q,0~7 072 311 100 
000.0'2 3" 6 ' 010 

273 MAINI 274 " ....... . LpA HODEl GET CURRENT HODE FLAGS 
ANI Mi. O'NL'N . is' TERMiNAL .. ON..:L·iNE1····· .. 

.. .. . QQQ .•. Q:'\~ . ~1.Q ............ . 27.~ ... . .... . fl~ . . . . .... . . .. .. . ........... ' .f' .. ~9.T .. Q~ .. ~.1 N.!; . .. . . . . . . .. .. ..... . . 
276 
277 * . .... ... ." ......... ' 27S "''' ' 

000.045 363 279 MAINA DI 
............ '000':046' . o 72"2:'T"i 00' .. ·2ilo ····· ........ L Iiil '" 

000 . 051 267 281 ORA 
000: 0:;2 ' '050' ·0i"2·· ...... 292 . JR' .. 

... ... ......... ...... . . . ... . .... . . ~83 .. . 

... ott" 
A i , ;·fA t'N2' ... -

ELSE, LOCK OUT INTERRUPTS 
's 'EE" TF" oiiipUf 'F"iFo ' HAS ' ANY ' CHARACTERS" 

. I"FNO t"HARiICTERS '1'0 OUTPUT ' .. 



HI9 ' TERMTNA~ FTRH~ARE 

. . /jAH!. ~QNTRQh . hQP'~ . .. 

... .. .. . .. 0'0<;.054 . "3i:3""i 0 i 

000.056 
.QoQ .. Q!>Q 

000.062 .......... 000; 064 

000.066 
606 '.667 

:3"i:i" i"17 . 

~10 OO~ .. 

366 002 
32:i ioi 
373 

' 31i 

28~ 
285 ~ . 
286 
287 
288 
289 
290 
291 HAIN2 
292 " .. 
293 .......... 

i"N 
BIT 
iiB 
JR 

OR1 
OUT 
E1 
RET 

' HE~Tf{ f{9~"sIf"VC 4 OI1'20"/ 7S ' 

<>Y:15i;i:3 30- HAY -.1l0 ..... . 

AP,"1ER 
IB.ETRE,A 
I'; ic'i fA ~ 'I " B flIP 1£i. 'ETRE' i 1 R: 'A 
NZ.,~M/i2. IF r/iT1;RRUf.T 1~ E~!,~L~.~ . 

AD.ETRE 
AP,"IER . 

~~~E: !ENA8L~ JNTE~~UP~ . ~9 OUTPUT CAN 8.~~. ~N 

ENABLE INTERRUPTS 

PAGE' , .. 



• .ff9 ITR1'IINAL FIRH~ARE 

An - A~~("~YPO~RJ) ,~tH~Il~.~n 

296" 
297 
298 
299 
300 
301 
3'02" 
303 
j04 
305 
306 
307 
308 
309 

000 . 000 310 
311 

000 . 070 01(i 312 
313 

OOO . ()71 33i 314 
315 

000 . 072 333 2 40 316 
000.074 356 366 317 
000 . 076 127' ;i lli 
000 . 077 346 0,1,0 .. 319 
OOb.IOI 11i 320 
000.102 072 3 11 100 321 
()OO . 105 3 46' 36i '3~2' 

000 . 107 24 ! 323 
000 .000 324 
000 .11 0 Oq~ ~, I ~ , 100 325 
000 0113 172 326 
000 .114 346 00 ' 327 
000' .116 672' ;3'07 100 3"29-

QOO.12 1 3,t:! ;:!~4 000 329 
3~() 

000 .1 :' 4 107 331 
bO() .12S 672" 311 1'00 332 
000 . 130 346 004 3,33 
()o<) . Ij2' C70 33 4 
0 0 9.1,33, 3Qf!. ?l?4 900 335 

336 
000 .1 36 366 0 4 0 337 
()00 .i46 062"'3"67" l()b 338 
000. 143 303, 2.~ 4 000 339 

' 3'40 

*** 
* * * ., 
• 
* * * 
* 
'" * * 
*Atd 
Ahl 

* 
Atd l 

KEA1'H HBASM 11'/.4 0'1120178 
09:15: 2 4 30- HAY-80 

Ahl - AtEiKEYBdARD INt~RRUF't 

' <Ahl* IS' ACCtSSED WHENI::VI::R AN IN'I't~RU''''I' lS RECEI(I£to rROM 'El'THER' 
THE ACE 0 THE hEYBOARD ENCODER 0 OR THE KEYBOARD BREAK hEY. ALL 
VALlD' INTERRUPT SOURCES' ARE SAMF:LE[o to ' i NS'u~E tHA r NO FALS'E 
INTERr<UPTS ARE SERVICED . 

'tNtR '( NON~ 

EXn 

'USES 

ERRNZ 
EX 
['B 
EXX 
[oB 

IN 
XRI 

' MOV 
ANI 
MOV 
L[IA 
ANI 
ORA 
ERRNZ 
STA 
MOV 
ANI 

. LllA 
JZ 

MOV 
L[lA 
ANI 
MOV 
,JNZ 

ORI 
STA 
JMP 

NONE 

*-700 
AF,AF ' 
I.EXAF 

r. [XX 

I;"' . ~ 
IIlI0110B 
b.A 
hB.ONLN 
e ,A 
MO[IF I 
:177[i - M I. ONLN 
C 
hB . ONLN-M i .ONLN 
MODEl 
A~[1 
t\B .BRI\ 
HOllEA 
At\ll. 5 

(\, A 

MO[oEI 
HI. KIfI 

A~Il . S 

MA.BRI\ 
MorlEA 
AI\It.3 

)'80 HObE ONE '!NTE.1lRUP'T Alol)RESS 
EXCHANGE ALL REGISTERS 

READ hEniOARli POR'T . 2' 
INVERT SW ITCHES (EXCEPT OFF -L1 NE ) 
SAVE SUJ rcH VALUES 
MASh FOR ON-LINE ACT IVE 
sAVt RESUL r 
GET CURRENT MoroE 
CLEAR "RtV I OUSON- U Nt 5 T MUS 
REPLACE WITH NEW STATUS 
s wi tCH 'AN(. MO(oE F'LAG ' 'MUSr ~ETfIE SAHE' 
UP[IATE :t.HO[lE* 
GET 5WI1 cH VALUES 
MAS" FOR [cREAK SW ITCH 
GET HOUE 'FLAGS 
IF NO BREAh KEY 

SA VE MODE A 
GET liOnE' I' 
SEE IF K EY ~OARD I S DISABLED 
'(' A) • HOtot ' A 
I F CAN'T RESPOND TO BREAK 

SET BREAh FLAG 

CONTINUE PAST NMI ROUTINE 

PAGe ' 8 ' 



•.... " " H19' . TERri INAl: . "F I"Ri'fI,jA'RE . .. ... ...... . ..... . ~EAT~ · ~8·AS'H · VL~·· OU2·0n8· · ········· P·~GE · · · ···· 9 

... . . . . .. M .l . . c . flCJ;.!Ke:X~il"'R(I .. INTt;RRVf'T ........................ . ........ . ~M .... . .O5!; .l.~ . :. ;> .5 .. 3~7M"'.X7~O ........... .. ................ . 

343 *** 
. H~ .• 
345 * . ..... ·NM iOUrPUTS· ·THE· ·CURRENT ioisPLAviNFORMATio·ti · ·to·· hiE·· CRT·C· ·WHEii ··· ··· ·· ····· ········ ....... . 

.... ooe;; 000 ·· 

.... 3.46 ... !I! . 
347 * 
348 * 349 · :t .. 
350 ~ ... 
'35i" " " 
352 * ·35·j .. ¥ 
354 

··· 35·5 
356 

...... (:M.~~.L~r. 'y'I;I\T . M.~~. · .... ....................... . ........................... . 

ENTRY · . NONe ... 

EXiT · 

USES ··NONc ····· 

. . . . ooii: i46· ·36·S····· · 35·7·· ·iiNi" · ·f·usH · · F'S~·········· SAVE· REGiSTERs ·········· 
0000147 ooo: 'iso 

............ ... 9.Q9.·. ~ .~~ 

305 ·325·········· · · m ......... ~.~~.~g ...... " .. 
. ~~.~ ..... - .... 360 ............ fJJ~,! .. . .H ............... . · j6·1 

... . ....... 362 * .. ....... I:J.~~ATE . ~~ ,RT.I. ~f\~ .. ~ .I. ~~Lfl:y~~ • . ~E;I:?I. $!~R .. ·· "36"3"" ·0· 
364 000.152 

..... 000 . "154 
076 006 

· 323 i46 
072 276 100 
3ij" i 4'i ···· 

. "'36'S '" 
000.156 ..... ......... 0'00''- 1"61" 366 

"36·7··· 
368 ................ '369" ' * 

000 :l63 ' 05'2' '27'':;' 'i,i6 . 
000.166 076 012 

······· ooii;t"70 3iX ·i4·0····· 
0000172 174 

... . . . .. ··· o·OCi ."(73' "32"3 " i4'i "" 
000.175 076013 
·006": i ·;j j. ·· 323· ·i40 · 

.. 9q9. ·.?O~ .... ~?~ 
000. 2 02 32 3 141 

OO(): 2'04' 052 "j()1 10'0 
!>.<?P ~ ~97. . <??~ .. 9 ~.~ 
OOO.:::!tl 323 140 

9.99. ~ ;;? ~;3, ... ~ 7.4 ..... . 
0 00.214 323 14J 
000. 2 16 076 015 
('0<)'- 22() " "3i3 ' 'i 4'0····· 
0 00.222 .~?~ 
o'60~ 2~3 ' 3:!3 ' i~ii 

000; 225' .. '052 ' 'j(jj ' . i tic 
. . 9.QO .•. 7.49 ... . o?i>. .0 ii>. . 

000 . 232 3 23 140 
. . . . . . . . 0.00 .•. <.:14 .... 1 7~ . 

370 . ~ ... . ":iii 
372 

· "37"3 
374 

· j7"5 · 
376 
:377 ·· 
.37!j . 
379 
380 
38i 
382 
3ii:i" 
384 
'JEis 
386 
"3S7 
388 
389 
390 
3<ii 
392 

· "393 
394 
"3(i5 
494 
397 

... 49!J 

* f . 

. ~ .. 

A, VA.vr· MVI 
O·UT· 
LDA 

·i,iP ·.·AR············ . 

L"CO 
MVI 
bur · 

VI . V[I 
vr-: REGo· ...... . 

A, VA.CS 
···v;;;AR···· 

MOV A , H 
·ouf ·······vp;REGO·· 
MVI A, VA.CE 

, 'oid" . . . \jp'. A'R" . 
NOV A,L . our · ·vp. REtia 

LHLD VI ; SA 
MV I ... .. ~.'Y.~ ~ .~~ .f'! . 
OUT VP.AR 
MOV A,H our· . . .. . v,,< REGO· . 
MVI A,VA. SAL our· .. vi': . AF<·· .. 
MOV A,l 
o·uT oJP ; ·REGo·· 

' Li-iCri 
~~I 
OUT 

. MOY 

'v'i .cA··· 
~ ".VAlkAM 
VP.AR 

GET CURRENT t OF LINES TO DISPLAY ....................... 

'GET' CURsoR START ' AN[i ' ENti ' j::ARAMETERS ' .............. . 
~q ."f<T~ . C<U~~qR .~T~RT..~P.D~.~s.~ .. . .................. . 

. ... 'GET' 'sTARr' 'Ai:iDRESS ' 
START . A.DQRE~~ M~L ....... . 

0LJTPU.T . fWPRESS LSB 

GET' 'cuRsoR ' A6bRESS ·········· 
... C;~~~QR . !1QP'RE.$~ .. t1.q~ . 

CUR~Q" . ~ .• ~ . 



fflV TE!;'HINAJ: FlRI1"AR£ '" 

A~. ! 7. ~C;~!K~YP'Oj)R~t..r!nEJlRUPT ... 

000.23'5 
000.237 
000' , 2 41' 
000.24 3 
000,'244 

3'23 ' i'4i .... 399 

07.9 .. 9.\ 7. .. ... ~.q9. 
323 140 401 
175 402 

' 32'3 141 40'3 
40. 

"105' • 

·O()O :2.6 
000.247 
000:250 
000.251 

34' i 
321 
'j()j " ... . 

36.1 ..... .. 

406 
40'7 
408 
469 

. . 4 .1.<? 

• 

000 . 252355 . i 05' .. 

411 
. 1~.? ~ 
413 

000.254 
OOO': 2!i6 
000.260 
606 :262 

333 103 
366 ' i()O 
323 103 
o30 " 6ij' 

415 
4t"oi 
417 

. '~i '8 ' 

419 
.. 000:264 346" 337 '''4io 

000 . 266 062 307 190 421 
000': 27 " 33"3 'ioj . 422 
000.273 3 4 6 277 423 
000 ':2'7"5 . 3'ij " ioj ..... '"424 ''' 

000','277 
000.301 
000.303 

000,'305 
000.307 
ooo.:iii 

000 . 314 
00q.316 

000 . 320 
000 . 3ii' 
000 . 32 4 
·0()0 . 3ioi 

:i3j" ioi" .. 
376 004 
640"05~"" .. 

425 
426 
427 
428 
429 ..... ..... .... · 430 

43 1 
33j" iM .......... 32 
346 177 433 
3i'i"113 001 434 

..... .... .~~.::> .. 
436 
437 

3i'3" i31 " 4:lIi 
oS.Q .. l?L .. 439 .. '. 4'0 
127 
<iii' 24i' iC)o ' 
376 160 07'0"022' ....... 

AKI1.3 

A"t\Il :5 

A'('I I ','7 

• 
* 

• 

OUT Vp': REGli 
HVI A , VA.CAL 
oUT ' VP','AR ... 
HOV ~ , I,. ... 
OUT Vp . REGO 

ALLOW " NEXT' NiH 

1"01' H 
POP D 
pOF' £i .. 

. 1'01' PSW . 

. ~M l 

flE~'TfI fleASK VI." 0'11'2017S 
09;).5 : .p ~O-I\AY-PQ 

. C;VR.QR . N!~R~~ • . ~SB 

~URs\lR . hS~ . 

RETN 
DB . 

~.~TUR.N .. FROM .. NMI 
. i-. R'ETNA', I • R'ET'NB 

IN 
alii 

. \l~T. 
JR 

A"NI 
STA 
IN 
ANI 
OUT 

IN 
CPI 
JR 

Ap . LCR 
AB:SB'RK 

.. ~~,hCR .. 
AKIl . 7 

3770- MA.O·RK 
MODEA 
AF- . LcR 
3770- AB . SBRK 
AP ·. LC·R .. 

AP:IiR 
AB . R[IAI 
Ni~AK12 

SEE" I 'F ACE WAS " SOURCE' OF ·INTERRUPT .... 
SEE IF THERE IS RECEIVED DATA AVAILABLE 

. i 'F ' NOT 'A '['ATA' AVAILAili.f INTERRUPT ... . 

INtERRUPT CAUSED '8'1 DATA AVAILABLE' ItOiCE RECEllii:R BUFF'Oi .. 

'iii' 
ANI 

' ji ' 

BIT. 
[lB 
~R . 

MOV 
L[IA 

en . 
JR 

AP.RBR 
9.1111 1118 .. 
AKI6 

I NPUT DATA 
. TQeS .~~.~I.1Y. B,T 
IF CHARAC TER WA S A NULL , Ex'IT' 

IB . ONLN,C SEE IF TERMI NAL IS . O~-LINE 
I':il-iTA , I ~ BirB 118:0NLN !'IR; C ·· .... . . 
Z.'. At<;I .~ . IF qFf .1.,I .N~. , ~~ .IT 

O, A 
i 'FC' 

H'MX.- I~ .... 
C, AKI1 . 8 

SAVE .I.~.F:I:J .T _ CHAR!\CTE~ 
GET INPUT FIFO COUNTER 
SEE IF WITHIN 16 BYTES OF q~E~F~q~ . 
iF ' NOT ' '( 16' BYTES 'LEFT ' 

00'0 :330 333 " j (lS .... .. 

:~ "'.~ 
44 2 
.44.3 
444 

.1~:j 
446 AKII. 7S IN AP.LsR .. SEE IF UART' CAN TAKE' A" CHARACTER T'O " OUTPUT' 

Q9.Q.' .~~.' ... HQ .. Q~.Q ..... . . 
000 . 33 4 050 372 

.. .'I~.' . 
448 

000 . 336 o'ii,' (r23 '" ':~b 
000. 34.Q ... ~.~LI9.Q .......... 4~. \.. .. 

Mil... .. F.I!!, r~R~. . 
JR Z ,AKII.7S 

A, XOFF 
~p"~R .. 

ELSE, SEND crL-S 

' ~AGE . 10 



' Hl>;1 ' TERMI~Al" FlRH~ARE ....•••..•. ffEAT~ H·8AS ff"IIf. 4 0.112 0.178 

.. .. 

... .... .. 

~Kl .. " . .IICI<I I5!;H'.Oll.llP. ~ N!.I<~~Vpr .. 

. i)oo. 34 2 0.72 ' 311 10.0. 
. ~Q~.~4~ 3~~ .. Q~Q . 
0.0.0..347 0.62 311 10.0. 

"'000:352 '172 .. ... 
0.0.0..353 315 251 .o.l.~ 

' 060:3"56 . 676 ' '13i 
0.0.0..360. 0.30. 131 ..... - .... 

.. 

'45'2 
4~~ 
454 
455 
4'56 . 
457 
458 
459 
460. 
461 

lOA 
pRI 
STA 

AKI1.S · 'MO'V 
CAll 

' JR ' 
JR 

HewE i 
~.~ · .X9FF 
MODEl 

A.D 
PCIF 

. C';AKi":5 
A~I6 

GET 'MODE FLAGS 
SET . XOFF .!!ENT 

GET ' INPU'T CHARACTER 
ELSE. PUT CHARACTER IN INPUT FIFO 

. IF' F'iF'6' IS ' F'uLl . • YOSS' 'CHAkACTtli ' 'AN'D' 'liiNi; BELL"" " 
IF ~IFO N9.T ~Ull •. EXIT .~ITHOUT . BE.ll 

.. 'oi>"o: '362 376 . 002' 
. ~o..o., .~6~ .0.40. .. o.~~ 

" 6~'" AK'I ~ CPI 
JR 

AiI·:tREI" 
. ~Z .,.~~I~. 

SEt IF' INtE"RRUPT WAS 'rRok ' )(Ht't WFFER 'EHPn" ..... 

... .. .. '60'6::l66 313 Lli 
... . ......... .. ~o.~,:l?~ ... o.~o. .. 9.1f. .... 

000.372 315 032 01 2 
. ... . .... . ... '00'0 :';37:1 ' 070 0'0'" .. 

... ... 606.:l:t:! 3"23" ' i"00" 
. ............ o.o..~, .<!o.l .. ~.3o. .. lI0 . 

0.0.1.0.0.3 
.. .. .. 'ooi ':00:5 

0.0.1.0.0.7 
'oo'i: Me 

333 10.1 
' 346 ' 3'7~' .... 
323 10.1 
0 '30" iOO" ' 

463 
' ''64 

.. 
465 
466 
467 
''-6e 
469 

'<1'16 ' 
471 
412 
473 
4'1" 
475 

'''7'' 

* * * 

477 AKI3 
'4'78'" 
479 .. '"iio 
481 .. .. ... 'ob'e 'o i;j ' 3"33' 2'40' 

0.0.1. 0.15 356 366 
.. ··· .82 

483 

· IF . .NOT FROM ApE TRANs.Mn!~R .. 

INTERRUPT CAUSED BY ACE TRANSMI TTER HOLDING REGI STER EMPTY 

BIT 
tib . 

.... ~.R . 

CALL 
.. JR' 

'ouT 
JR 

IN 
' AN'i " 

OUT .. JR' 

.. iN" 

. ..... ... . . 

IB.ONlN.C SEE IF ON- lINE 
t. ~tyA;t. bHB l IB. 6WlW I'iR ':C" ... 

. . ~. ~A.~I.~ 

FCOF 
C. AKI':l 

. iW:tHR 
AKI6 ........... 
AP.IER 

. 3770:':AB:ETRE 
AP.IER 

" AKI",, '" 

1(1' :2" .. 

IF OFF-.~INE. D9N'T OUTPUT CIjARACTER .. 

ELSE. FETCH A CHARACTER FROM THE OUTPUT FIFO 
. ir ' NO CHARACTER IN FiFO ' . . .. 

.. dOYpUt tIlARAct~R to AC~ 
EXlT 

INPUT ACE INTERRUPT ENABLE REGISTER 
CLEAR TRANSMiTTER REGisrER ' 'EH'p;' " iiiTE"RR·UF:t · ...... .. 

EXIT 

XRI 111101108 INVERT SWITCHES (EXCEPT OFF- LINE) ····· "cib'i: ·oi':l . i07' ........ . .. 4s,1" .. ··· .. ··· Hov · · · ·· ii;i\ ... .. .. . · s ·i\VC/NPUT ···· .. ..... . .... 

ANI KB.STB IS A KEYBOARD STROBE PRESENT? 

PAGE'" 

0.0.1.0.20. 346 20.0. 
061":022' 65'6 '667 

4B5 
'48'6 
487 

. Jri . . . t; AKi"6 IF" WO° 'SYRtiBE" .. .. .. .. . .. ... ............... . .. . ... . ... . . .. •. 

· 4SB' * 
.... "ci6"i : '024 3"33' . 20.0 

0.0.1. 0.26 10.7 
"ci6"i: 02;; ' ' 3"33' ' 240 

........ .. . .o.9.~, o.~ 1 . ~~~ .. 366 
001.033 117 

.. .... '6b'i : '03'4 ' . . i";;o' . 
0.0.1.0.35 376 213 

.. oi)i:o.37 . 0.'72"3'11 io.o. 
.. o.o..~ .. 0.42 0.49. 9.0.7. . 

489 
· 490. 

491 
· "92' 

493 
4'94' 
495 

" 496 
497 

.. 498 
499 

· 506 
50.1 

. 5'62 
0.0.1.0.44 356 0.0.4 50.3 

. .. .... .. .... '6bi: '0,,'6" 'i>'6i '3'ii ' io.o.' . 504 

. ... . . ~9A,!l~.1 ,, 9.~Q .9QL . :;;~5 

.... ........ . 

50.6 
50.7 

* 

.. 
* 

* 

. "Iii 
MOV .. "iii" 
XRI 
MOV 

.. MOV 
CPI 
Lvii 
.~~ . 
XRI 

.... sTA ' 

~~ 

· kp·. i 
B.A ... KP·. i " 
lll1o.llo.B .. C;A · .. ·· ". 

" . A; 8······ . 
KB.CTltKB. EXI 
HODEl ' . . 

~~,~"I4.~ 

MI.KIP 
' MoDE"i ' 
A~I.4. 4 

· "INPUT KEY v'AluE 

"INPuT iiEcoiw PORT 
I NV~RT S" I ! .CHES (EXCEPT OFF LI NE ) 

· GET ' KEY ' VALuE 
MUST BE CTl-EXI 
GET HODE FL'AGS 
IF NOT .CON!R9l. AND. EX! . 

INVERT KEYBOARD DISABLE Fl~.G . 
UPDATE "FLAGS ' .. . . ... 

SEE IF TO. T~C~ -ET 

SEE IF KEY[<.qA.~P I S IIISABlEP 



Hl9 fERHiNAl F· I~I11JAl<t·· .. 

.qKI ." JlC.EIXE.n.OqRI' IIHE.flRUPT. 

.............. .. .. 
508 

00 \ ·O:>~ . 346 004 ... ~9.~ 
001. 05:5 04·0"03·.j 510 

.::;)1 
512 

.' A.K' 4 .3 

• ........ .. ;;IL * 
001.057 072 310 100 514 At\l 4.4 
.09.\ ·01>< . . . H6 .. 09.~ 515 
001 .064 0 40 002 :ii'6 

32j ' 30'o 
.~~? 

001. 066 518 
~)9 
520 • 
~~\ • 001. 070 052 264 100 522 AKI4.8 

00.1. 073 17,5. .. SZ3 
0010 074 376 264 524 
.091 ·076 . P~O . Oll .5 Z5 

526 
OQ). )QO. 140 ... S~7 
001.101 043 528 
09\ ·.\0.< )A!.. ...... .529 
001.103 043 530 
00l'101 04.~ . <1>.1 .\9Q .~~\ 
001. 107 030 002 532 

3 '2'3 ' '34'0 ~~3 
001.111 534 AKI5 
... .. .. ....... .. :;3:; . 

536 .Atd6 
001,,1).3 010 . ... .. .~3.7. MI6 

538 * 001. 114 331- .. ;;~9 
001.115 373 540 
001,,1 J6 3U .S41 

A.I! I 
JR 

SEE IF 

LDA 
A,HI 
JR 

b'UT 

CAN PUT 

LHL[I 

HOY 
CPI 
JR. 

.MOV 
INX 

. HQv. 
INX 
~IMJ 
JR 

OUT 

EX 
.DIl 
EXX 
D~ 
EI 
~ET 

M,l • . ~JII 
Nl,AKI6 

TO TIC~ UPON 

HODE~ 

I1B. NOTK 
NZ,AKI4",8 

HP. TICK 

CHARACTER IN 

KBOFP 
!I. . L 
~BOFI1AXI3770 

l.d\IO.~ 

tI, ~. 
H 
H.~ . 
H 
K.lWF.P 
At\I6 

HP.~ELL 

AF , AF' 
I.EXAF 

1.t;:)(X 

MIl 

HEATH H8ASI1 VI.401 /20i7 8 
09:15 :28 3P~HAY-BO 

11~~K FOR hEY~OARO lNPlH QI$A~k~P f~~.G 
IF [lISA[tLE[I, EXIT 

~EYBOARD INPUT 
. .... 

GET PROPER FLAGS 
NO TJCt\?,. 
IF NOT TO I1A~E NOISE 

TiCK TIC~ER TO IN[IICATE: ' ~EY STRIKE 

FIFO TO BE PROCESSED BY KCE 

GET ~EYBOARD FIFO POINTER 
GET POINTE~ LSB 
SEE IF ROOH IN FIFO 
IF NO ~OOI1. 1'.l~.G BELL 

PL!l.CE. l~ F'IFO 

Pj..AG~ . IN F.IFO 

Uf'OATE FIFO POINTER 
EXIT 

[lING THE (lANG ~ELL 

EXCHANGE ALL REGISTERS 

........... 
ENABLE NEW INTERRUPTS 



H19 TERMINl=Il··FlRMWARE························· ............................... . ... .. ... .. HEATH ' H8'ASl1 Vi.' 4 " '01/20178' ........ PAGE ' . " 1'3 ' ......•.... 

KCE - .KqB.OA.~P .. ~H~R~~:rE.R .I':N~O.DEr< ...................................... . 

5 45 * 
..... 546 " .,j, ..... .. 'OKcto"i s · RESPONsiBLE ' F'OR ' TAKiNG ' ·Ti·iE· \iAUiE' 's(JPF'L (ED' B'Y ' 'THE HAR[liJARE " 

5 4 7 > KEYBOARD ENCODER AND DETERMINING IF THE VALUE IS A LEGITAMATE ASC I I 
....•.................. 541:1' " '*,... .. 'VA'LU'E: '" 'IF' ' fHE:" · ~.iAl.:U E" · t,oE'S 'Ho'T' 'REPRESEN'r ' THE ' "AcTuAL 'Ast]:'( 'VA'LUE: 'FO'R 

.. .................... ~~~ ... : . r~.~ .. ~~.Y . ~!WG~. , .. ~ KG~~ .. F9RH~ . m~ .. GO.~~ECT .VALUE, .. .. . . . ... .. ......... .. .. 

551 > THE HARDWARE ENCO DER ALSO SIGNALS WHETHER THE • CONTROL ' OR • SHIFT ' 
..........•.......... , ...... SS2 " ';f ······ KEY WA S PRESSED ': ' 'i F ' i'HE:" HAR'[,~iAR'E ' 'EN'ct:)DE'R' 'ritfES' 'N'aT REFLECT' 'THE 

553 > CONTROL OR SHIFT VALUE FOR THE KEY . >KCE > SETS THE CORRECT VALUE ......................... 554 .. ·" .... " PRio'li " To" E·xi'Ti·NG; .............. ............ ..................... .... . ........... . 

•.........••. ..•.•• ••.......... ;:!=;;;:;, ... It'..... . ...... ,...................... . ................. ..................... .. . ....... . 
556 > >K CE > ALSO PLACES THE ENCODED ASC II VALUE OF THE KEY INTO E ITHER 
557 . ~ THE INPUT OR OUTPUT FIFO . IF THE KEY STRUCK I S A FUNCTION KEY 

........ 5S8 > .... 'RATHER ' '{HAN' 'AN ' ALPHABE'Ti'ci'L ' 'OF, ' ;'iu;'iERicAL · KEY ' i,tiri ' hit · c'oN'TROt: 'KEY' 
. ..... ............ ........ .. ..... .. .... ~~L ."' ........ ~A~ .. Ah~P. . P.WVk~ ... m~ . ~~~.Q~!~~! . ~~~.V!' .. ~.~ .. ~k~~.~P .. ~ .~ .. 1~.~ IN.f:VT . FifO.· .. 

560 > ALL OTHER VALUES ARE PLACED IN THE OUTf'UT FIFO. 
... ... ......... .. ..... ~~L . ~ ....... 

562 * 
................................. ~P,~ ... :* .......... ~.N T.Frr. .. ( O,E ) = VALUE .OF I\~.~ .~I,J.F: F'.l': ~ED BY T~~ H~~[rw.:.RE .. EN(:PD~~ 

56 4 * EXIT ' i.ioN·E······· .. ···· 
...... ~65 ... :t: ........... I,J~S? 

001 • 117 i 72 ' . 
...... O.Q,l .• . 1.40 ... ~~~ . Pi' . 

566 
567 

.. ... 568 " 'KeE 
569 ······ 570 ··· 

. 5,71. * 
572 * 

......... QO.1. .. ~;>.< ... ~?~ . N.~ .......... ;\?~ ......... . 
001.124 050 15 1 574 

'MOV" ... 'A';6········ . 
.~~.q ....... Q~.P.P.PB .. . 

CPI .. w~a .... 
'jR ' ... Z , t(CE3 

h 'AC'CKEY ' vilUiCii; 'A'CC"" " 
.M~S~ .. OFf .. ~.N Y . CON.TR.OL .. B,F .. 

.CHE!:K .. F9R .• E~V .~~.~ ... 
IF KEY WAS THE 'ESC' KEY 

575 001:1'26 " 376·0·2()· ········· 5·7'; . . .. . d;i ....... 'Moil ' .. . . KEV . <' 'o2"ocf '.;.' .......... . 
PO), t ,l,3.Q ... 3A~ ~-;t~ . .QQ,1, ... 577 

'S78 '" 
.<?O) •. ~3.~ . 325 579 KeE l 
001- 134 . c4r:isO ' 002 .... 580 " ..... 
001.137 026 0 11 581 ........... OO'{: '{4', . "036" 0'02 .. · .... · .. S82 ......... .. 

.. ) ~.G ... ~~~~ .. 

PUSH [I . .................. . 
LXI H, KAEl 
/"IV I [I,KAE1L 

' t-iiii .. ····E~KA·Ej.-W 

. ... If .. ~n. .~ .. 0.1 ?(!, ........ . 

SAVE KEY BOARD VALUES 
... 'poiNT" ro ' Asci):' E"ai.iiV: -'TA'SL.E ··ti ........... . 

(D) = LENGTH OF TABLE 
, ....... (E") . ''; ' 'w fOT'H of'' TABLE' . iN ' 8YTEs ' . ... . ............... . 

SE ARCH TABLE 001 .143 3 15 363 . ~ 1 ;\ .... 583 .... · .. ooi ·: i 46 .. · 32·{ .. ·.. S84 ........ CALL .STA~ ........ ,_ .. ,- ·POp·· .. ·· [I .. ... i D; E' j "~ " KE·YiiOi'RD" V·Ai.'LiEs ... .... .. ......... 
001.1 4 7 070 047 585 ....... .............. ......... ·58(; ...... · .~~. £;: ., .~~.~~ .•. ~ .IF .. N.O .. EN.TRY .. WA.~ rO~N.[! .. 

. .Q9A !l. :;;.~ . ~i.'A . ~12 
001.153 0 4005 1 

587 CF'I ESCF + I J ' WAS IT THE ERASE KE Y? . 588 . . . . . . . ... 'jR .... 'Ni; K'ct'i ' 'iF . Nor .. ··· .......... .. 
589 

..... ···· 5·90· "*" .... [i(T ...... 'til':KSil'.'E: " ...... ECSE" ... SEE "iF ·sfiin" t<:rY" AlSti · 
001.155 313 103 59 1 DB I.BITA,I.BITB!IB. KS B!IR.E 

... ··oo·i ' .. is"j" · ()S·O"04·S ....... 5cii " ...... :JR .... ... Z-;K'Ci:·2 .... . iF NO" s'liiFr' KEy'. · JUST sEND ' "N ERM 
593 

06'( : '16'1 " 67'2" :iio . roo .... ·5·9 4 .............. "CM ..... MO·(ot·E< " ..... Gt·,. · HOl:i£"~lAtls 
001.164 346 0 40 595 ANI MB.ANSI IN ANSI MODE? 
·OCli'. 'i66· . ()5'O' ·02'4··· .. ···· "59'6 .. ····· . JR "'" . "i ; KCE"C"4 "'''' , .. ' iF Ncfr" 'IN" ANS'i Motif " 

597 .. , .............. . ................. 59'S "*'" .. . 
599 ......... 001 . ,1.79 .. ,.313..1.72 

. iiiT" 
[lB ........ 

. .. j 8. ,t'[i .[1 . SE'C r'F' "coNtROL KEY WAS ' tiliWN" 
I.BITA,I.BIT8 1 IB.KCB!IR.D . ...."...... 



...... ' 1U'9' ·TERHINAL.: · I'!"RH""'RE ···· · ············· .............. ..... .... ......................... . ............... 'HEA1H '8'8M/f Vi; '( .. ' O'il~Oi'7l:J """"'" 'F'AGE ·····14 ·· 

......... 15~~ .. 7 .. K!': n!OA~!! . CH~R~.4T!':~ . . ~NCp(I"". . . .. . . . .. . . . . . . . . . . . . . . . . .. . . . . .. . .. ... . .............. . .... . ... 9.£.:.1 ~. ; ;!.~ . .. ~.Q7MX7.QO ........................ . 

.. . 0'01: i 72" ·oso' '(Yio'· ········ ·600'·· .. · .... , ... JR'···· . i ' ; KCEi".'2······· .... fF ' 'No ' C'ONTF£OL" K'EY .. ············ .. ······ ........................ . .. ... ........ . 
... ................ .. . .. .............. ~~! ................................................................................................................... . ............................... . 

001 .1 74 315 051 015 602 CALL PSIF CONTROL UO~N. PUT STRING IN INPUT FIFO 
.............. O~! .·. !1? ... Q~.~ .. P.~ .. O!>.? ... . ~n ............. . P.~ ......... ~.~C.'. :.~:'" :.~ : .'. :.~ :nQO.q...... ............................ . ................................................ . 

001.203 311 604 RET 

.................................................. ~~S............................................ . ......................... ..... ...................... . ................ . 
001.204 315 100 015 606 KCE1. 2 CALL PSOF NO CONTROL. PUT STRING IN OUTPUT F IFO" 

.............. O~1 . ·. 2~? .. 9.3~ .. P~ .. O!,>2 ..... ~~?. ............ IlB ......... ~.~~. ! : . ~ :.! :.?:.! :.~:.t ~.09.G ......... .. .. ............ .. 
001.213 3 11 608 RET 

............ ·00i'. 2·14··· 076' ·305···· ..... ·in··· i<cET:'; ··· HVY .... ··· A; EscFf'; E; ····· .. ·· ELsE;" tiE;'iD · 'A' ·CL'R ····· .... ·· .. ·· .. ···· .. · ............ .. 
...•. ......... 9.Q~. ·. ;2.~9 .. _ .Q~.9 , .QQO ....... , ... 9.1.~ . . ..... _ ....... ~~ ......... !<.G~.:? ......... . ......................................... , ..... ... ......................... . 

612 
.............. o~!.'.?go . 1.72.. .. ......... .6.13 ... KCE 1. 5 HOV A.D ELSE . PLACE ORIGINAL VALUE BACK IN ACC 

001.221 346 177 614 ...... ANI .. · .... · 37iQ~KEi: CTL ........ NO ' 'coNTRoL"~ " iN'Plii ' Fi'Fc) ' C)N " c oN;:RC)L " CO'DE'S ' HERE 

.. ........ .. OQ1 .•. 223 . . .1n .. .......... ... ~.~~ ............... May ...... !!,A ................... \.!~P~~LU!L ................................... .. ...... .. 
00 1. 224 030 051 616 JR KCE3 GO PLACE ASCII VALUE IN APPROPRIATE FIFO 

.......... . ... u~ ............................ ....................................................... . 
618 

............................................... . .. p. l~ .... "' ...... . . f~.~~.~ .. ~?qL~~.WH~) .. IN . .1~.~ . Jlf'F: KQf'HI\T.~ . nfO ...................................................................... . 
620 0 IF BIT 7 IS SET IN VALUE . FIRST PLACE AN ' ESC ' FOLLOWErl BY THE SEVEN LSB 

......... . ...................... . ................. ~'<1 .... ~ ............................................................... ......................... .. .... . ................. . ......................... . 
622 *KCE2 BI T IB,ESCF,A SEE IF 'ESC ' TO BE SE NT BEFORE ALPHA CHARACTER 

............. OQl · .• '<6 ... ~1~ . . 1.n ......... . 6'<~ ... KC~? ..... AB ......... J. ,jlU.~,. ! ... Bn~ ! J.B .•. ~SCF. ! J.R .. . ~ .................... .......... .. ............................................... . 
00 1. 230 050 0 45 624 JR Z . KCE3 IF NO ' ESC' I S TO BE SENT 

...... ' OOi ':232 " 346 i i7' .... ·m ··..· ANI 377Q~ESCF " ..... iiEHovE'EscAPE ' FLAG ........................................... .............. . .... . 

........... . .. OQ1 .•. 23L . 36.5 ................ o<aL ............ P.IiS.fI ...... P.SW ................... E.l.S.E , .. SAY!,: .. ~I!'.l.U" . FR.Q~ .. TAB!.E ................................................ . 
001 . 235 076 033 628 HVI A,E SC SET (A) = 'ESC' 

................................ . . . ........ 629............ ......................... ........ ..... . ............ ............ . ............................................... . 
630 * CHECK FOR ' CONTROL' KEY . IF STRUCK. PLACE CHARACTERS IN INPUT FIFO 

................... ......... :~; .. ~ ......... iiiT '" ili ·.KGB ;·0....· .... · SEE' IF CONTROL .. tiE'Y w;, s ' STRUCK" ON KEyBOARD ...... · ...... · .. ·· ............ .. 

....... . O.Q I .•. 2M .. . 313 . . I n ........ . . . 6~3 ............... i!B ......... i ., ~. U.~!.l .•. BU~! IB .•. ~C.B.! . 1 R, rl.. ............ . ....................... . 
00 1. 2 41 050046 63 4 JR Z.KCE 4 IF CONTROL KEY NOT STRUCK 

................................................. 6 .• ~. ..... .... . ....................................................................... . 
001. 2 4 3 363 636 (II LOCK OUT OTHER INPUTS <*AKI*) 

.............. 0.QI .•. 2.44 ... ~ l~ .. 2:;1 .. 0).3 ..... 63L ........... C.~1.l ...... f .C)" ................. f .IiT .. C.HA~ACJ.ER . IN . F.lF.O .................................................................... . 
001.2 47 373 638 EI ALLOW INPUTS FROH OAKIO 

............... nol. . 250 .. . on .. 310 .. 100 ..... 639............. LOA ....... MOnEEI ................ G.EJ .. HonE . FLAGS ................................ . 
00 1. 253 3 46 0 40 6 40 ANI HB.ANSI SEE IF IN ANSI HODE 

.............. OQ) .,2~~ .... Q~.Q .. Qk? ........... 6.41.. ............ .!R ......... ;2'., KC~2 .•. ?. .......... )." .. H~~m .. ~O.~E. . 1.~ .. SE.LE.~T.EU.. ...... ........ ................. ..................... .. . 
6 42 

............. O.Q'. ·. ~.~7 .. .:\6J ................ 9.4L ..... .. .... f.Qf. ....... f.~" .................. ~.n . ~.H~.~~.C l.ER ........... .. 
001.260 365 644 PUSH PSW 

... .......... . 9~l .·. ?A+' .. A?k.t ;;!.Q ......... . l? :4.~ .............. . ~.F: J... 'P' 
00 1. 263 076 133 646 HVI .... " .; ; .[ ; ... 

.... QO,l. , ~6:\ ... Q79 .. QQ;( .......... 1>.17 ................ JR ......... ~ I .~~.~? .. ~ ..... . 
648 

001 . 267 076 11 7 649 HVI A. ' O' ... 00 i ': 271' .. "3,,'3 ' ............... '6::;'6 " . K'CE:'2 ', j ' .. i:ii ................. . 
............... QO.1.,~?A ... ~).:; .. 7.~) .. 9H .... 9.~ 1 ................ ~~.~~ ...... ~C.~f .............. . 

001.275 373 652 EI 

. $.~L jf. .. GHAR .. ': .. /" ............................... . 
[F < p, OUTPUT A ' C' 

............. Q9.\ .' .~ 7k .. ~.4.I ................. P.~;l, .. . 15~.~;!', 7 .. FO.I;' ....... f?~ .................. GP . Ml.GU .. ~~.wc ................................................. . .......... .. 
654 *KCE3 BIT lB. KCB . Co TEST CONTROL KEY FOR PLACEHENT OF THIS CHARACTER 

............... OQ1·.?n .. ~q, .\7., .......... A~.~ ... ~.Gq ...... P.~ ....... ..I.'. ~P'A ~ .~.' N,T Bn .B.' .~~.~ !.I.~.'. !' ..... . ................................................................ .. 



...... 'H19 TERMrHA'C rIRIILfARE ········ · ······· · ··············· · ·········· .......................................... HEjlTH" HBjlSH ' VI ':4 '" 1)1/20·17S······· .... P·AG·E······ r:r ········· ··· 
KCE - KEYBO ARD CHARACTER ENCODER 09:1~:30 30-MAY-SO ................................................................................................................... " ........ - .... , ............ .................. ...... ............................... .. .. . 

· 001: 301 " '0'$0 ' 036 ···· ..... 6:16······ ..... . ... ji>. ......... ·i;·Kt"E5····· .... .... 'ii" . C'ON'T Rot: 'KEY' ·Not· ' ST~UtK """'" ................................. .. .................. . 
657 06"1: 363 " ·363·· ······· ·· ····· 6·:iii ·········· ... ·or· ········· · ··· .......... . .. . ... LOCK ·oUt· 'oTHEii ·iNPUts ················ ......... .......................................... . 

001.304 315 251 013 6~9 CALL PCIF PLACE CHARACTER IN INPUT FIFO 
· 001": :io7" . ":i;i:i" .... .. .. ........ 6611" ·············· Ei" ························ · ···· ·· · ALLow ' .Aid.·· iNPuTs······················································· ············· ...... . 

............. 9.Q~. ·. ~.\0 ... ~P ................ . 9H .... ..... . . ... ~~.~ ... .. ...... ..... ............ ...... . .. ..... ........ .. ..... .... . .. .. ... ..... . ... ... ............. ....... . .. ......... . ...... . 
662 

001 .311 315 375 013 663 KCE4 CALL PCOFT PLACE CHARACTER IN OUTPUT FIFO . .. . (iOJ:; 3i4'" '072 ' 3'io" i.'60····· 6'64' .. .. . .... 'L[tA '" . Mtj"6E'Ei ............. GET ' M(Yrie:" FLAOS···· .. ······ ..... .. ......................... ............... . 
... . .......... 9.Q~. · ~.\ 7 ... ~~~ .. 0.10 .......... 9i'~ .............. . ~~L ..... M~. ·. Mi~L .. . ....... ~E!:; .. I.f .. HL M~!..MqQ~ . . ...... .. . .................. . ............... . ..... . ..... . 

001.321 050 015 666 JR Z.KCE4.7 IF IN HEATH MODE 
...................... . ........... . . M? ....................................... ........ . 

001.323 361 668 POP psw GET ' cHARACTER ············ 
...... O.Q~. · ~.~~ .... ~6~ ............... ML ........... . ~Y.~~ ... ... p.~I.! .......... ................................................. ............. .............. ................... .......... . 

001.325 376 120 670 CPI 'P' SEE IF < P 
.. . 9.(1)., ~.27 ... . <17.t>. . ).3~ .... . ...... p.n .............. J1Y.l ....... 1l1 . ~ ~ '. . . . .. .. .. . . . . .. .l f .. < .. t' .•.. QV.1t'IH .. ~ .. : ~ : .. . . . . .......... . . . .. . .............. .. . . ............................. . 

001.331 070 002 672 JR C.KCE4.3 IF < P 
.. . .......................................... t>.?L ........................................................................ . ........... . .............. . .............................................. . 

001.333 076 117 674 HVI A.'O' ELSE. OUTPUT AN '0' 
.... ........... M.~ , .~~.~ ... ~~;'i . E~ . il' .~ . . .. "'?~ ... ~!;E~. ,;" ... 9!\LL ..... ~'.QF.T.. ...... ................. ................................................... . ................................. . . 

676 
oQ~· ~.10 .... ~1>~ .... ............. 9?? ... ~~.~~. '. ? . . P'9.~ ..... . .. ~~."! ................... GP: . f!~"!.l. .. GHf!~f!PER ...... . ...... . ...... .... .......................................... . .. . 
001.341 303 375 013 678 KCE5 JMP PCOFT PLACE CHARACTER IN OUTPUT FIFO 

................... 9?? ............................................................................. .......... . . .. . .. ................... .... . ..... . ...... . ......... . 
680 * ENCODE KEY VALUES 0200 THRU 0340 <EXCEPT 0330) 

................ . . . ........ . ..... .. ........... 9.~1 .... ~ ........... W~~.I; . )!~/"V.E;~ .. ~RE. gQ~ . :J:~~ .. 1.? . ~~Y .. ~"M.E;~ .I.C .. ~AQ .................... .. ................................................ . 
682 * 

001.344 376 035 683 KCE6 CPI 03~Q KEY < 350 ? ............. o'oi": 3'46'" 'j22" 2'46" 0·02'···· 684'" _ ........... JNC ······· KCEi 2····· .......... 'IF' 'KE'y' ')' j~'a ........... . .............. ............ ..................................... , .. 
.................. . ........... ...... ........... ~.ij~.... . . ..... ........................... ............ .................. .... . .............................. .................................. ... ...... .. . 

001.351 325 686 PUSH 0 SAVE KEYBOARD VALUES 
.............. 9.<1 )., ~.:;;!. ... <1~.t .37.< .. Qil? .... <Oil? ............. /.,~~ ........ H, M~~ .............. PW.IiJ. . J.O .. S.E;~D.IiP .. I\S~. lI . ~.qVlYll~.~N.~t: . . TIl~/.,t: ....................................... . ... . 

001.355 026 014 688 MVI D.KAE 2L GET TABLE LENGTH 
. ... . .... ().<1~, ~.:;7 ... Q~.6. 9.Q~ .......... ~.ij? .............. MYL .... ~! M!:;?!01 ..... . ....... li~:J: . J.~I!~" . 1o!1P.TH ........ . ............................. ... ........ . •.... . .................... 

001.361 315 363 015 690 CALL STAB SEARCH TABLE 
........... Q91 ,;..~~ . }:;t! ............... 6.9~ ............... ~O.p ..... X ...... ... . .. ...... \P ... P .. ~ . ~P~QA.~Q .. Yf!~~E~ .................................................... ........... . 

692 
693 * CHECK FOR SHIFT KEY ANDIOR KEYPAD SHIFT MODE ..... .... ...... .. ··· ······ ·· ··· ·· ··,,94 ·· . ··· ... .... ........... ......... ...... . .................... " 

. . . . . . . 00"1 : ":i,,~ " 3'j 3' . i 'oj' ...... . 69~ .* ........... ~q ...... .. I. ~ .•. ~~~ ... ~ ............. WIF.c . KEX P.Q!o!~? .... . 
" 6'9"" DB I.BITA.I.BITB!IB.KSBIIR.E 

. 0.Q~ '~.~7 072 310 100 
001.372 . ·050· ·006········ 

697 LOA MODEB GET MODE FLAGS 
" 6'98" ······· JR ·· .. ··· i ; KCE7 .. · .. · .. · ""'ir" NO SH'IFT ' KEY"" 

699 .............. ....... ...... ··'ioci "'. ' .. "BiT ' . ·'IB,'KPDS;A ' · ·· ··' TEst· FOR ·KEYPAD ·SHIf:·i HODE· ................... . 
001.374 313 167 701 DB ...... ~. ,~.F.A!-'. .. ~! .TB!I.B.' .KP.~?I. I .~ •. ~ ................................. . .............. . 

····o6Lj·76··· 04·0··ooi ··········:ioi··············· JR · NZ.KCE9 IF SHIFT KEY & SHIFT HODE. DON'T SHIFTI 

· QO.~,QO!! .. 0.3!! . !!0:'\ . .. . ..... 7Q~ .......... J~ . ~~.E~ .... . E~.~~ ?~IO. ~.~Y .. ~ N.Q .~~~f.~ HOQE.' ... ~9 .. ~~IF.1 ....... . 
704 
705 

......... ······················70i, ··· iI<Kt"E7 ·· 1l1'l' 
002 .002 313 167 707 KCE7 
002: 00"4 '050 ' oof"" ... 70e ····· .. 

709 
····00:2":606· 0.;3"" ········ ··· · · 710 ···KCe:S · 

711 
INX 

J.9ITA ,J.9[T8 1 18. KPDS! IR.A 
Z.KCE"····· .. NO' s"Hi"FT KU ' j" NO sHiF"T HODe: 

H P(HNTTO s 'HiFTED' BYTE iN TABLE: 



H11' l'EIlHINAL nRHIIARl: ' 

KC~ - t\~Y6P'ARQ . P:lI\R~.~!.~R . ~N!;ODER . 

002 . 007 34"''' 260 '" i 12 KCE9 
00;1 .011 0;j0.~0~ 713 

i1 4 
002.013 0 43 715 
002 . 014 0 4 3' . .. 7 16 
002 . 0 1 ~ 2S? ... 717 KCEI0 
002.016 206 ilB 
()02.01? 3~.~ ??7 001 719 

720 
002 ·0?2 376 315 721 
002.024 050'1-55 722 

. ..... . 72;5 
002 . 026 376 340 72 4 
002 . 030 O~~ .. 1.~~ .. 725 

726 ' 
p(>;\.o~;\ R.~ ,311> 727 
002 . 034 040 033 72B 

.. n,9 
002.036 107 730 
002 . 037 072 31.Q 10Q 731 
002 . 042 34'6 040 73'2 
002.044 170 733 
002.0.5 050 022 .. 73" 

735 .......... 
i3" * 002.047 313 172 737 

00i.0~1 050 007 " 73B 

002.053 315 ' 0~1' 
. 739 

015 7.0 
OO;\.Q~I> OJ~ . ). ~3 . 3<9 ~1) 
002.061 311 7.2 

7.3 
002.062 315" 100 ' 015 744 Ki':'io.03 
OO~.06:\ O;l~ n3 . ;l?o 745 
002.070 3 11 '746 

7' 7 .. 
002.071 376300 748 KEI0.07 

. 00;\ d~7;l 39;\ ;\<".0(» 7.19 
750 

. on.076 on . ;11P. .J.OO Z~.J. 
002.101 346 040 752 
QOA .1O~ . O~O 0~7. ?5;J 

75. 
002. 195 07~ . ~0? l q() 755 
002.110 346 100 7:56 
002.112 059,, 0.2 4 .. .7.s? 

75B 
759 * 002.11. 31'3 " 172 760 

002.116 OS~. ~. 10. 761 
762 

002.120 315 051 015 763 
002.123 03'3 " i:13 " 06 4 764 
OQ2.127 31.\.. ..... .. 765 

766 
002,l30 3 .1S .. ~00 .. 0.lS ... 767 KCEI0.1 ... . ........ 

.. .......... .. 

ANI 
JR 

INX 
INX 
XRA 
ADD 
JP 

CPI 
jk 

CPI 
JR 

CPI 
' jR 

HOV 
LOA 
ANI 
HOV 
JR 

BIT 
DB 
'JR 

CALL 
.QB 
RET 

CALL 
QB 
RET 

cpi 
.~N' 

~PA 
ANI 

,J~ 

LOA 
ANI 
.J~ 

BIT 
DB 
JR 

CALL 
DB 
RET 

CALL 

HB. K'P[IA 
Z'!,,:CE10 

H 
H 
A 
Ii 
KCE3 

ESCF+ ' H' 
i ; ·KCEI0.S 

11100000B 

HEATH HSASH VI. 4 l)11201 7S ' 
09:1.5:31 30,c HAY - SO 

TE'ST FOR "EYPAI' IN ALTERNATE: ' HOI'E 
IF NOT IN ALT HODE 

ELSE. POINT TO ALT .H9I'E BYTE 

CLEAR ACC AND GET .BYTE FROH TABLE (SET FLAGS) 

IF NOT AN ESC FUNCT!ON . ~O PUT IN FIFO 

CHECK FOR ESC-H (COYLD BE ESC-H OR ESC-?-H) 
IF ESC-H" 

CHECK FOR LOWER CASE WITH ' ESC ' (ALT ' HOl'E' C'HAR)' 
._~~!K.~El~ . . IF .NOT A . CURSOR FUNCTION. 

ESCF+ ' N' 
':'2,1'\£10.07 

B.A 
HODEB 
HB.ANSI 
A.B 
Z,KEio,07 

SEE IF DELETE CHARACTER 
IF NOT THE' DC KEY ' .. , ... 

ELSE. SAVE CHARACTER 
GET HODE FLAGS 
SEE IF iN' ANSI HODE 
(A) • CHARACTER 
IF NOT ' IN AN'sf H'ODE 

IB.KCB.D SEE IF CONTROL KEY PRESSEl' 
I.BITA,I.~ITBIIB.KC8!IR.D 
z ·;KE·io.03 · IF N'O" CONTROL KEY 

'PS'IF" ELSE' • . pin' IN' INPUT FIFO 
~~G.,'~,' • 'P' +?OQ~ 

ESCF+',@', 

.. ,1i~~? .. 

J:lPQ~~ ., 
HB.ANSI 
',"~.~10.' 

HODEA 
HA:icH 

.. 2;~K!;~lO.~ 

PUT STRiNG IN OUTPUT FIFO 

CHECK" FOR' INSERT CHARACTER CODE 
IF . ~OT I ~S.ERT CHAR~CTER . !<EY 

GET HP'Q~. f~~G~ 
SEE IF IN ANSI HODE 
IF IN HEATH HOD~, 

ELSE . GET HODEA FLAGS 
SEE iF {N ' ICH . 
If .':'PT AlR~ADY I~ IN~~~T .. HR~~ . 

IB.KCB.D SEE IF CONTROL KEY WAS DOWN 
1.8ITA,I.BIT8II8:~C8!IR:D 
Z .KCEIO.l IF NO CONTROL KEY . .. . '" ". 
PSIF ELSE. PUT STRING IN INPUT FIFO 
E~t;~t~, ' 4" ' 1'+20od . . 

PSOF PUT STRING IN OUTPUT FIFO 

f'AGE . 16 



. . ..•... '1-119 ' TER~r~I\c"F"IRM~I\RE " "' " .... . ........................... . 

. .. ~.GE .. :-.. !<.F;Y.~9.~~.~' .. G~.~~.~qE.~ .. ~~.GP.QE.R ............... . 

. . ... . . . 002" 'f33 . "033 ' . i 3'3' '064 '7{;8 ' ..... . ........ D'1i . ['st'; ;'[ ;'; ;'4; ; ;'j ; 't2000 ' ... .. . 

...... . 9.Qg,P? .... ~ .I. 1.. .......... 769 RET ... '7'70 . ................... ............ . ................ . 

771 * KCEI0.2 BIT IB.KCB,D CHECK FOR CO~.T~.O~. K.~Y ... 
...... o()2: 'i 4'0 . 313 iii ...... .. '772'" KcE' i o::2 ' DB ........ j ' : BiT'A ;'i':Bi'iii i iri':tic'B !'iF;': 0" 

.. 09g~ 1 4 2 .. . <?~.<? .9'.9 .. , .... 77.~ ..... " ... ~.F; ........ ?'. t<.~~.1. 9 .. ~ .... ~ .F: . N9 . . ~~~.-':~R~ . t(~'( ........ . 
774 

002.144 315051 015 775 
.......... .... 0'02; f47 " '03';3 ' "i3":f '0[;4 ···· 77'6'" CALL PSIF ELSE, .PLJT .. ?TR.ING . IN.INPLJT..fI.FO .. .. D'B' . , .. , ,. ESC'; j '[ ;'; ;'4 ; ; ;·Ii ;' +2000 

OO~, ,.~~ .. .,31.! ............... 7:77 .. R.~T. ......................... . 
778 

.............. 9.<?~. ~ .1.~ 4 .. 315 100 015 
002 .1 57 'o:i:i " i:i:i " 064 ' 

.. ??~ . KCE.I0.3. CA~L PSOF PUT STR IN IN OUTPUT FIFO 
780 DB '····' E·sc·; ~ ·i~ ·; ~·4 ~· ; ' h ~·+2·00Q ···················· ........... . 
781 RET .... 9.0 ;:'" 1.~~ .... ~~.1.. .......... ···7fii ······ . .............................. . 

002. 164 072 307 100 . 78.3 .. K.CE.l.0 .•. 1..I,.):!A .. ...... i)02·:i'i,i .. ':i4·i, .. io·o· ..... 78 4 ANI 
002 .1 7 1 076 300 785 MVI 

...... 0'02': i'73' .. 'j i '2 . '226 . 'oo'i .... iS6 " JZ 

. .I:tPQ)':A ...... 
HA. ICH 
A, EICSEO+ESCF 

··KcE:? ·········· · ····· 

.qq . HPDE .. f.L~,q~ ..................... .. 
SEE IF ALREA[tY IN INSERT MODE 
ENTER INSERT MOBE 
·iF.' . NOT ' iiLilE"i,\; . i 'N' 'i i.isi:'lif· i{cit,e" 

............. .. ............................. 7.87. .. 
002.176 076317 788 "Mvi " .... A ;'xi'csEotE'sc'F ' "ELsE'; "ExiT' i 'NSERT . Ho'lit" ........ . 

.............. 9.Q?·. ?Q9 ... 39.3 .. <7.4 .. Q9A .... 78.9 .. 
790 

. ...... ~ML ...... K~q ................................................ .. 

.... _ ... ....... 9.c? ;2. ~;2.(P . ~ ?:f ...... .??.1 .... KC~1.9 .·5 ,HOY .. ~. '. P .......... , .. 
002 . 20 4 346 177 792 ANI 01111111 [« TOSS CONTROL BIT 

........ 0.0<. , <.01> .. ~7.1, .. 02.3 . 793 C.P 1. 
002.210 176 ··jii"' ······· MOV 

.... 0.230 
A, H 

... ~ . . 15~YJ .............. ........... . 
REPLACE TABLE VALUE IN A 

..... ~O~:~P .. ~,1.? ?g~ .. 9~~ .. .?'!.~ ...... . , ~.Z ... . J.GE.~ ... . ...... .,!,F . F~.OH. ~ .. K"y"G() . F'~ACE . .'. E~~ .'. ! .' H.' . ..I.N .UFO ..... 
796 

......................................... ??? .. * ........... HAY!; .~ .' K.~Yf:~.r! . Al,.cE .R~AT)': .. HO.l!E: .. ~HI\Rl\q~R ...................................... .. 
798 * F'LACE AN 'ESC' A '7' (OR ' 0' IF IN ANSI HODE) AND 7 LSB 

PAGE ' 

............................................. .. n .9 ... ! .... ........ mD.H .. T~.~~.~ .. 1~ .. f .lf.Q ................................................................................. .. 
800 * 

............. O.Q~. , ~. \~ ... ~(>~ ............... ~9.\ .. K.G~.\1 ... (·4~H . 
002.2 15 076 033 802 HVI 

..... ...... 9.Q?·,?.1'1. .~~ .!:i , .4?~ . ,(H ,~ . 
002. 222 072 310 100 

.. , ........... 9.Qg~ g=?~ .. ,~ ~,Q .. Q~Q .... , , 
002.227 076 077 

.. ,0.02.,2.31 ... 05,0 .002 .. .. 

ML .......... ~I\L~ . 
804 LDA 
M.~ .... ........ ~~J .. 
806 HVI 

.. sn . JR . 
808 

... 0.02 •. ?3~ .... 0?I,..D?. ....... aoL ............ H.~! . 
002, 235 315 375 013 810 

... 0.02. '.2.19 . M.I.. ...... .. .. ElU . 
002.241 3 4 6 177 812 

.............. ~QAI;2. ~;3 ... :?~:3 .~7.~ . Q~.3 813 
'Ii 1'4' 

KCEll.5 CALL 
F'QF' 
ANI 

.. . J .HF' 

8.~~ ... ~ 
816 * 

. ..F'.q ~ ........ 
A,ESC 

... ~~QF.T.. ... 
HODEB 

.. .. H.hA~jll. .. 

. .Z, ~CE:U "' ~ ' 

A, : 0 ' 
F'COFT 

. ('q~... . ... 
01111111B 

. f .cOn ..... 

." . ~AY~ . ~A.B~!; . ~1!1\~A~:r.~R 
PLACE ' ESC ' IN FIFO 

GET Heii'E' FL;iGs'" 
IN . A~i!! .. H.QD"7 . 
FOR HEATH 

... I F. J.~ .. I!t;~m .. HP.Dt; .. 

.. . JP~ .. AN~ .I ............. .. 
PLACE IN FIFO 
GET TABLE VALUE BACK . ross . ESC BiT · .. · ..... 
f'~~C~ .. ~AS.T .. CH.ARA~.TE!l IN F .lF() 

002. 2 46 376 037 
...... '002~2S0 "04'0 '01'4' 

817 K.~Eg Me .. CPI 0370 
J"R " .. . .. ~·ii ~ 'KC'E i'3 ' 

WA S IT THE SCROLL KEY? 
iF" NO'TTHf 'SCROLL KEY" 

002 , 255 313 103 
~9:: ! ??7. ,.9~.9 .. 99:~ . 

819 
' 820 

... 8.2L .* . 
822 
82 .•. 

LxT ·"; ·;";!;rlLCELSE; "po·iNT TO THE HSH Tiiie:·c6UflTER .... · 
.~n . . H. ·. K.q ~.'. E.. . .... !iEE .. If .~!1!fTJ;l' $~RO~h 
DB I .B ITA ,I.BJ TBIIB,KSSIIR .E 
JR N.1;! .t-;{;E~~.~ IF S I:UF.~E.[! 

'17 ..... 



HiI' TEI(Hr~AL" 'FTRHQ~RE . 

I>C.E .- I>EnQ~RD. CHM~CT£R EIiC.Q~£R . 
HtA1H HsilSH VI.4 OI120I7n . 

O?: 15;33. 3Q-~AY-80 ... 

002 . 261 064 
002 . 262 31 i 

" 00'2 .26"3 0'6'" 030 
002.2,6S .~1l 

002.266 313 103 
002.270 050 '614 

. . .. . . 002: 272 ' 
002.273 ............ 002 . '276 ' 
002.300 

· · ···· 062.302 
002.305 

' 002.306 
.•...... 002.310 

325 " . 
041 066 9~~ 
626' o'is 
036 002 
315 363 015 
321 

313·· t"i3 · .. 

050 .. 012 

.............. . . OO" .~ I ., 376 141 
002.314 '070" 606 " 

...... ooi.3i" · 376 i73 
. ~02 . • 3.20 <?~9 .. 9~2 

002. 322 34.6 .. ~3? 

·60~.32O\ · ~i~ " i?2 ' 

....... 902.'. ~.~6 ... 3~.~ . . ~?S 013 

002.331 376 100 
0·02.3·:i3 332 '3i:i 013 

002.336 376 173 
00~.~4~ .~~~F~ 01.3 

002.343 346 037 .. 
002.345" 303375 '01'3 

.. ... 

INR 
RET 

H .. INCREHENT LINE COUNTER. FOR. ONE H.QRE ~INE ... 
EXIr . . 

82' 
82S 
826 
827 
8'iif 
829 
830 ' 
831 
832 
833 
834 

KCE12 .s HVI 
. RET 

SET LiNE" COUlrrER 'fo ' 2" Li'NEs ' 
.EXIT . 

83!> K£;E. ~3 
836 
837 
S38 
839 
846 
841 
842 
843 
84. 

AT LAST' SI MPLE ASCII KEYS'!' 
ENCO[IE KEY VALUES FOR () 400 Ti'RU '1770 

~IT 

D~ 

:JR 
P'USH 
LXI 
i1vi 
HVI 
CALL 
POP 

IB,'KS'B;E SHiFT j('E'''' STR'UCK.? 
I • 81 T A tl .81 T B I lB. KSB , I R • E 
Z,K'CE'li:s - ---' iF "NO' s'Hi'FT 
i:I ...... ... . 

H, KAE3 
b, i\'AEji.' 
E.'''f'E~W 
STAB 
D 

.. . .............. . .. . . . , . 
SAVE KEY~OARD VALUES 
E~?E .. P9.~~.T TO .. E.q~IY T~~.~E . • 3 F9R .. ql"!';~ .. ?tg~TA . . .. 
SET TABLE LENGTH 
SET T!\BhE WI.OT.H 
SEARCH TABLE 
~ ,O!~? ~ .K~Y.B9A~D . VALl:l~ !;i . 

84S 
846' 
847 

* KCE 13. S B IT lB . CPLK. E TEST FOR • CAPS LOCK ' Q~. 
KCEi 3; 5 Dii '· ..... i ~ Bii.'p. ·. j ':8J'TB'1) B ':cpU(' , IR ','E " .. . .. 

'8;"S ... . .. .. . . . 

849 . 'sso' 
. ~~. \ . 
852 
853 

" 85", ' 
8S5 
·S5.! . 
857 
~51l 
859 
860 " . 
861 

" 862 
863 
86~ 
865 
866 ' 
867 
868 

~R . . z .. K.Cq 4. . IF . . CAP~ L(jCK . NOT . (j~ 

CPI 
JIi . 

tpi' 
. ~R 

ANI 

CPI 
JC 
c'pi 
J,!C 

ANI 
JHP 

, .' TEST FOR < LOWER CASE A 
C';KCE'i4 . iF ' "LEss THAN A' LO'WER cAsE' 'cHARACTER 

' { , 'T'ES'T ' FOR "< LEn BRACE········ .............. .. ... . . . ........ . 

N.C ~ .~f;.E ~ 4 .If G~EATER T~AN A .LOWER. ~~~~ ~H~R~GJ.~~..... . •...•.• 

110111118 · ...... . .. IS . ,",OWER C;ASE! HAKE IT UPPER . CASE 

IB.KCB . D TEST FOR 'CONTROL ' KEY 
· T:~ftA.t.Btnl!tit . i<·Cil! i"R ':D ..... .. . . 
· PC;OFT .. IF . . C.Q~.T~.OL. NOT .. ST~4~.~ .... . 

' @ ' 

· PCOFt" 

i{i . 

. ~C9FT 

000111118 'peorT .... 

NO CONTROL CODES IF ~ .. \~<?9. iF' r ,OOO ..... . 

NO ' CONTROL ' CODES ' IF > '1720 

I~ . >. . .1.?29. 

Eh?!,; . f.9R~ .. ~ON'Rq~ .. ~qDE 
GO PLACE CODE IN FIFO 

870 . *.* ... . .. !<.Er~OARQ .10 . ASp I . ~.qUIVA~.~N.~E .. TABLES 
ali ' * 

... ........... ... .. .... .. .. .. ... .... ...................... , ............. . 



... H19 · TERRTI/lIt" ·FTRHgllRE ······ ..... . 

. ~C" .- .1IE:nOAllP. C.~AIlf\.CJ."R E:~COP);R ... . 

.. . .. . ... ... ..... ... ........... ·87":3" ·· it· · 

oo2".:i~() 
002.3:;0 
002 ·. 35i ·· 

002.360 
·· 00·2: 362 

002.364 
· 00·2:366 
002.370 
000.00·2 
~o(). 0!1. 

002 . "372 
002.372 
00·2,":i77 
003.004 
003.011 
003.016 
003 . 023 
003 . 030 

·· 003·: 035· 
OO~. , 042 
003.047 
qQ~ . 0~4 
003 .061 
OOO . OOS 
000.014 

000 323 
001""324· 
002 325 ·00:\· :i26······· . 
004 327 

·00S·· 3·1i" ... 

006 320 
·007· 32.t" . 
O.V>. ~.22. 

020 060 060 
o'2i" 06i '3i4 
022 062 302 
0·23· 063 3is 
024 064 304 
625· 065 :i16 
026 066 303 
02"7 ·06"7"30·0 
030 070 301 
031 ·oii 316 
032 .056. 056 
034 OIS OIS· 

. '003 ,'066 ...... . 
003 . 066 047 042 
003: 070 ·· 055· ·i3i ·· 
oo~ d~?;! .. 0(,0 .0:\\ .. 
003.07 4 062 100 
o.O~ , O?!> .. 0/>6 .. \34 .. 

874 • 
S7:;· • 
876 ~ . 
87;' 
879 
87"9 KAEI 
880 

·81ii 
882 ··M:i·· . 
884 
·SIlS· 
886 
887· 
889 

. slii>·· 
8?0 

KAEIW 
~~PL 

892 • 
·893· • 
894 • 
·895 
896 
897 
899 
899 
900 
90i · 
902 
963 
904 
905 
906 
·90·7 

• 
* KAE2 

909 
909 
910 
911 

913 
914 
915 
916 
9i7 
919 
9·tii 

. 9~0 
921 
n~ 
923 
924 

~Ae;~W 
KAE2L 

• • • • 
~AE3 

. . ... . · ff(~Tf( i(BASWOf: ·4 01"12017B ·· 

K~EI. . .... . ... Q9 :.t~; li . J.Q ~.My~eO 

.KAEI·' · is ·A··LooK · u,,' TABLE niR ·FuNCTION · KEY vALuEs· .... 

TAiiLi,·· E"Ni:RY·S · ·ARE: K·EY·· iiALUE F·OLLOWED BY A·SCI ( VALU{: ·· ·.ESCF-• . IS USED 

10 S.H1NA), . J:~AT. ~N . .e:S~AP~. ~QP.e: ~S .. Til P'REC.e:~P. .T:~~ .. pE~~~ . ~ I!. ~l?~.O .. ~~~.1I~. 

Edu·· 
DB ··6r. 
DB 
liB 
DB 
De 
DB 
DS 
DB 
Eau 
~au 

... ' ... 
O,ESCFt ' S' . ' i;~~tF~~Y~ " ... 
2 ,ESCF+ ' U' 
:3; E'SC'F t '; i,i ; 
4,ESCF+ ' W' 
5'; ['sci' +'; J; . 
6,ESCF+ ' P ' 
i; E'SC'Ft'i 0" . 
16G , ESCFt'R' '2 ...... . . 

. ~~~~P("~E' W 

KEY VALUE 0 • ESC-S 
· KEYiiALuE · I ;';· Esc~i ·· 

KEY VALUE 2 - ESC-U 
K"EY· vALuE·· 3 ~ .. i:"st·~v 

K.EY. ~.~~.UE . 4 • ESC- W ...... . .... . ..•. 
KEY VALUE 5 ~ .. E·St·~J 

KEY V.A~U~ .. ~ • ESC-P 
K'EY' VALUE 7 ;;. ( 'St ''': 0 
KEY VALUE 130 • ESC-R 
TABLE IS · TW6 ·Syti:"s WiDE· 

~AE2 CONTAINS THE ASCII VALUES FOR THE VARIOUS HODES OF 
.. ·THE 12 KEY NUMERIC ·KEY PAD . TABLE: ENTRY!; ARE: Ki:"Y ·VALUE. 

UNSHIFTE[I ASCII, SHIFTED ASCI I, KEYPAD ALTERNATE HonE ASCI I, 
AND ~EI'PAio AL"tERNATE 1i0·DE S H I FTED ASC I 1. ... .......... . 

Eau 
DB 
[18 
DB 
riB 
DB 
DB 
DB 

... * 
,.2.0G~ '0' , _'0' ,E.~C.F+~p ~ , ESt:;F+~p' ... 

21G , ' 1 ' , ESCFt'L' , ESCFt'o' ,ESCFt'L' 
22Q , '2' , ESCF+'B ' , ESCFt ' r' , ESCFt'B' 

. 2"30;""3" : i::"SCFt; H', , ESCF+ ·" s ,', [ 'SC'Ff ' H', 
24Q, ' 4 ' , ESCF+ ' D' , ESCF+'t' , ESCF+ ' D' 
2'5Q" "5" , E'St"F+' H; , ES'CF+ ;'u' , E"SCF.f."' H·'· 
260 , ' 6 ' ,ESCFt 'C' , ESCFt'v' , ESCFt ' C' 

... ~. ~ . ~q~,,~ C!,!~.~ . p. ... 
Q - LOWER CASE 0 
r -= LOWER CASE R 

·· i ~·[riW~R t~sE ~ 
t - LOWER CASE T .... 'w' ,;. ·l.OWER· CASE · jj ............ . 
v • LO WER CASE V 

PAGE·· · · 1"9 · 

·· 0·0 . '2io'; ;'" ; ,ESCrt'/lr" ESC':-+; ~ ; , ESCF't ''"9', 
300, ~.e' , ~_SC.F+:. A ' !E.Sc:,F-' '~' , E~CF.t .'.A ' . . 
310 , ' 9 ' ,ESCF+'N' ,ESCF+'~' ,ESCF+'N' 

32g, :. ' ', t ' • '_ , ES!;:F:t,', ('l '. ' .E;~ .CF+' n' . 
340 , CR , CR , ESCFt ' H' ,ESCFt ' M' 

... 'w ' '.' 'Lb'WE'R' 'CA'SE" i.i .... . ......... , .• 
DB 
DB · 
DB 
CI8 
~qV 
EOU 

~. . ..... TAB.~~ ~lDTH • FW~ Hr~.~ 
' -hAE2/KAE2W 

)( • LOWER CASE X 
. .... ~ .. ~. ·LOWER··CASE ·'i 

n .. - I,.P~~R . C(!l.!?~. ~ 

* KAE3. CONTAiNS SHIFT VALUES FOR KE·YS WHERE THE SHIFTED VALUE OF · THE 
KEY CANNOT BE. FORHE[I OY A NORHA.L ASCII BI1 HAS~ .. SHIFT 

TABLE ENTRYS ARE: UNSHIFTEliYAL.UE FOLLOWEI! . BY . IH~. ~HIFTED .. VI\LU~. 

EOU 
P~ . 
DB 
p~ 
DB 
p~ 

• 
',Q' , ~.>. ' 
'2' , '@' 



' H19 TERM'IN'AC ' F'lRMWARC .. 

... ~~.~ .~ .~P~.Q~FiP .. G~.A~.A~.'EFi .. ~~.G9.1!E .R 

003 . 102 070 052 
'00'3: 'i 0'4' . o'ii ' '050···· 
003.106 073 072 
O()3 :i j '6 0"75' 053 
!>9 .~ · 1! .4 . 1 .R .l. ~.~ .. 
003 . 114 140 176 
00.3.' .~ ~A .. . !?~ . .\7.5 ... 
000.002 

.. pOo . 015 

. ······92·5· 
926 
'92"7 ' 
928 
929 
930 

' 93i 
932 
93"3 " . Ki:i E"3w 
~~4 .. ~AE .3l. 

6's 
[lB 

" liEi " 
[lB 
"(lB' . 
[IF 
[IF 
[lB 

!':Gli 
~~U 

~"7;",' ; 'x. ;" 

' 8' , ' * ' ; '9; '; ;'(', 
,., ,., , , . 
;;"'- ~ '; :,:; 

'( I , I J I 

" .;., '''', 
I {' , '}" 

'2' ......... 'r AieL'It· ·W'} i.rH' ";,. '2' 'BYTE'S 
'-KAE3(!<~qw 

HEATH ].leASH vi . 4'" '01"12'0178 " 

.Ofj; 1,5 : , ~7. . . 30-;- MAY-80 

!'AGE 



H19 ' TERMTNA'C FIR"H IJAR'E · · ··· .. .. . 

I~~P'.:-: .. I. ~f'Y .~ . fJF~ . !;~/\R/\GT.'~ .. f>.RPGE~SOR 

063 . 120 
003.121 

003.124 
0'03.126 

0'03.130 
003 . 131 
'00:3".134 
003.136 
003 . 137 

003 . 141 
003.143 
603.i46 
003.147 
()03.1"Sl 
003.154 

. . 937 *** 
. ... .. .. .. .. .... . 9.~8. * 

939 * 
... ................. 9~Q . ~ 

9 41 * 
942 * .. . ............. 9 43' * 
944 * 
945 ;. 

9 46 * 
' 9'';7" ",' 

9 48 * 
'9';9' * 
950 .. . ........... ' 9si * * * ;. 
952 
953 
954 ............. ····9·55 · 

127' . . ... 

072 311 100 

313 147 -os'(i . <)"2S' ..... . 

137" . . ... . 

072 241 100 376·· i ·40 .... .. 
173 
.o6i> · O'j,, " 

j46' 3'57"' 
062 311 100 
i37······ 
076 021 
ji~.i 3'75' 013 " 
173 

956 
'957 
958 

" 959 
960 

"'96i ' 
962 

"963 
964 

'''965' 
966 
967 
968 
'969' 
970 

' 971 
972 

"i73 
974 

' 9'75' 

* 

* 

"rFCf> - INPUT FIFO CHARAc"TEFi PR'OC'ESSo'Fi 

HEI\TH H8ASM VI ·. 4 " 0"1i'20/7!l 

O~; IS : 37. . 3~- ,!A~:~9 

'*iFCP* INT'ERf>RETS THE CHARACTE"R wft"icfi HAS BEEN RECEIVED (OR STRUC~ 
9.N TH.~ "iP~QARP IFQfF~.~I.~E .. 9.~ .. "iP~.Q M, ~. L!!C.AL. ~~NqI.9i'!L .T.o . SEE IF. 
IT IS THE SECOND CHARACTER IN AN ESCAPE SE~UENCE , A CONTROL CHARACTER 
OR A CHARACTER TO BE DISf>LAYED . IF THE CHARACTER IS PART OF AN 
ESCAPE: S"EO'UE:"NCEWHicH 'CANi/OT 8'£ FoUiiIi I N' *ESCTAB* THE ESCAPE SEQUENCE: 
FLAG IS CLEARED AND THE CHARACTER IS [IISPLAYED. IF THE CHARACTER IS 
A . CON'TROL CHARACTER, ' AN'[I ·CA·NN·llt· ' B'E ' 'FOUND IN' *CTLTA8*, THE'CifAf'<AtttR' 115 .. 
DISCARDED . IF THE CHARACTER I S FOUND IN THE APPROf>RIATE TABLE, THE 
PROGRAM ' COUNTER IS SEt" TO T'HE ASSOciATED A[oDRE!is . · ..." .. " 

ENTRY 

~.XIT 

"USES 

MOV 
LOA 
BIT 
DB 
jR 

MOV 
LDA 
CPI 
MOV 
JR 

(A) = CHARACTER FROM INPUT FIFO .. . 

0, A ... SAVE "CHARAttrR ' 
MO[IEI GET MODE FLAGS 
Ili".XOFF·, A . SEt 'l"~b"~' ~Eifl' 
I.BITA,I . ~ITBIIB . XOFF!IR . A 

Z, ·IFCf'0 .5·· (I'No XOF" " HAS B~'EN SENT 

t ,A' 
IFC 
IFHAX- 32 

SAVE ' MailE: FLA'GS' 
GET INPUT FIFO COUNTER 

.. SEE I F AT L'EAST 32 By'TES ' ARE FREE' . . 
GET MODE FLAGS BACK 
IF NOT ENOUGH BYTES OPEN 

ANI '2S5~H t.xi:i~F' · .. R£ll£'f ){()F'~ ' "FLAI! 
STA MODEl 
'MOV E,A 
MVI A,XDN SEND XON TO HOST 
CALL pcoh 
MOV A,~ ~~:r . H9['~ . F~.A~.S . BA~~. 

003.155 
003.157 
003 . 160 

313'Toi' 
172 
05·0' '046 

976 
. ii77 

978 
· .. ·979 

01 FCf'O • 5 BIT 
IFCPO.S · DB 

MOV 
JR 

IB.PWE , A SEE IF PREVIOUS CHARACTER WAS AN ESCAf>E COllE 
I. BlTA , i '. BITS i 18". PWE"I IR: A -. 
A, D (A) • CHARACTER 
Z.IFCPl IF ' CH'AR'At'TE'';: 'is' Not" PART OF AN ESCAPE" SEO. 

980 .. '98i 

003'.162'" 072' '3 1 i"" 1'00' 
003.165 346 376 
O()3.167 06'2" ' 3 '11' 1.00 
003 . 172 072 310 1.00 
0()3': i75 346" 040 
003.177 I n 
003' . ioo 050' 'o' j i '" .. 

()03 . 202 
003 .•. >'0~. 

o';i '340 O()4 
Q2~ OQ4 

982 
'983 
984 
985 
986 
987 
988 
989 
99.0 
99i 
992 

* CHARACTER IS PART OF AN EStAf>ESEOUENCE 

* ' LDA MODEi GET HaDE " AGAIN 
ANI 3770-MI • PWE CLEAR ' PREVIOUS WAS AN ESCPAE ' FLAG 
STA MO[IEI 
L[IA HO[IEB GET MO[lE B FLAGS 
ANI MB.ANSI SEE iF IN ANSI MODE 
MOV Adl ( A) . CHARACTER 
JR Z; IFCF·O . ;- I F NOT " IN ANS I MODE" 

d(i H, AESCT ( H,L) . ANSI ESCAPE TABLE' 
MVI (I , AES;CTL . ([I) . TABLE LENGTH 

PAGE . . Z! 



H 19 "TERM"IN"Al" F"IRMWARE...... . .. 

.~f.C(' .. - . . 1 .~p.lJ! .. f.V:P .. ~.~~.~A.G!I;~ . .f.R~.C ~~?QR. 

6 03.207 . o~'6 "6b"j " '" "'~ 'i3 ' 

Q9.3 .. . 2P . 0}.~ .. <19?.... 99~ . 99'S 
003.2 13 041 134 00 4 996 
O(i:i: 216 ()26 . OS'4 .......... 997 
.o9.~.' .=??Q . 9.M .. ~9.~ ... ... 998 

' 999 " 

IFCPO. 7 LXI 
. 'Hvi 

.. .... .. . H.~I 

003 . 2 22 315 363 015 1000 IFCPO . 9 CALL 
' O()3 : 225 ... 060 " j "·0 .. ·.. . i 00"1 .. . JR ' 

1002 1"6b"3 ....... 
1004 

003.230 
. . ~9_~ · .~;J~ 

37'6 "Oi'2'" .... i 005' " ii'CP 1 ' Cpj" 
.. J.R . 04.<1 .. P .<1 . . . . . . 1006 .. ['<i ii7' 

E';AESCTW 
IF.CPO .•. 9 .. 

H,ESCTA[c 
.. (", 'E:SCT'A~'C 

~ ,'.~~~ ,-':A _~~. 

STAB 
NCdFCP"j ' 

LF 
. ~.~ , .IX~~,1. :? , 

RE"ATH" HB"AS"M ' VI • ~ .. 01 /2'0 /78 

o~; 1,5 :~~ ~O:t1AY -~O 

(E) '';' TA8Lt· wn'l'H 
~E~R~H TABLE ... 

(H , L) • HEATH ESCAPE SEOUENCE TABLE 
(D) "~' T;'8(.E LE"liilTH .......... .. 

. ~P .. ~. T~BL~ . W~~!H ......... . 

SEARCH TABLE 
... iF ' '' ' MA'TCH WAs FOUND iN' THE TABLE 

... is ' CHARACTER A·i.IN"EFEE[o' . 
JF. ~o., . ~ . qN~.F~ED .... 

................... 1 .<19.~ ... ' ......... ~.~~RAP'~~ .. Hi .~ .q.~~..f.~~.h ... C;l:'g .~ f.9f' H9L~ .. ~l;~~~N . !,\O~~ .. 

003. 234 07 2 307 100 
003'.237 . 346" Ooi ' ...... 

1009 • 
.1.QI Q... .. ...... ~.Q~ 
1011 ANI 

HODEA 
. M'II : 'Hii H . 

.. ~.E!. HODEA .FLAq? ... ...... . 

PAGE'" 2 2" '" 

.I. Q~? .. ....... ,JZ 
1013 

9.<?~, ·. ~.4~ , .. ~1. ? . J .~ f .. 9~?,. ~~f.C;~ .. IF NP.1 . IN. . ~.OL.Q .. ~~.~~~~ .. ~.QDe; ! .. ~Q . 09. ~.1. ~1i . f.Ee;~ ....................... .. ... .. 

1014' CHARACTER IS A LINE FEEl' AND TERHINAL IS IN THE HOLD SCREEN HODE . 
.... .... ........ .. j 'Ot'S " . '" .... hiE j'"ERH i NA'C " OP'ER'A T"i oN "~ iU .... iioT" CHANGE ' uNLEss" oii"iiNT I L THE ' 24TH '" 

1016 * LINE IS REACHED . A ' SCROLL ' KEY FROH THE KEY80ARD WILL CAUSE ONE 
.... .. ...... ..... j 'Oj '7' . * ........ ' M'ORE ' LINE:' 'To 'BE" [,'i sf:LAy'ED: " ',," sHiFTED" ; SCROLL; ' KEY ' iiii.·L· 'cAU!iE 24'" 

1018 * LINES TO BE INPUT AND IIISPLAYED . IF THE INPUT FIFO IS FULL , THE .. , ... , ........•.... .. .... .. , ............. ,', .. i 'oi '9'" * ......... 'coNTENTs ' LJii.:l.' 'BE ' ·rii sPLAYE'ri · AND' ALL ' CHARACTERS' 'uP ' YO' 'THE ' 'NE'XT' . LOiN'E' 
1020 * FEED WILL BE DISPLAYEI, • .. .. . . ....... ................ .. . .... · 102"1 .. . j, ......... .. .. ........................... . .......... .. 

............. m·:·;:;m .. m ·~9·o..t·m........ " E~~ ~~~.~p .. ~~~. ~~Rri~~~~s?~lW~~ ..... ............... .......... .......... .. ... . 
093 ' ~~\ 3.<1;U. l;U~Q7. .. 1~?~ .......... . ~"'~ p~fW . .. .IF. "'.QT .. ~.~?TLI.~~. , .. P9W.T .~o.~~. TET ... . 

1025 
.... Q9.h~~.1 

003 . 257 
............. 9N.·.?!>9. 

. 9.1\ .3.1.3 .. \9.Q ... .1.<1?A. ........... ~H I:'.'. I:'.~~.~~ .. 
065 1027 [ICR H 
302 112 007 1028 JNZ PLFCR . ................... 1·029····· ................................. . 

003 . 263 076 023 1030 HVI A , XOFF 
.............. '00"3: '26'S'" 3'15 ' "375 ' oi"3'" i'03'C " ... ·cALi.. .... 'pcoF'T" 

..... ... .... .. 9.<13 '. ?r9. . :u.~ .. Q~.~ .. <19.<1 .. .1.<13;1. .. C~Lh ...... ~MN~ 
1033 

POINT TO HOLD SCREEN HODE LINE COUNTER .. .. . DECREMENT' 'cout-ii E·R····· ··· 0 0' ••••••••••••••••••••••••••••••••••••••••••••••• ,..... • 

IF NOT ZERO , DO THIS LF AND WAIT FOR NEXT . ....... ........................................................................ ..... ............ .. 
SEND CTL-S TO HOST 

... .... 'PLAcE" 'iN" ' oUT'puT ' "Fi"FO ·· .... .. 
. .. .. TJ.l~rul~ .. x'm: .l.NT.~RRJ.l~J ... . 

.......... ~~;:;i~ .. · ~!~ · ~g·~ · 'Oi .L t·~;·~ · .I.FCp'! '.! · 3~~L ... ~~~~Fcp·i:5 ....... w/m ~~~Y~T~~g~ ~mQ!'.~P.FlF.q . .. .................. . ..................... . 
1036 

003.300 
003.303 
003 . 30-"; 

. 3 i"S" j j 'j "Oi'6" 1"03·7...... .. ... t"ALl':" .. ·liep ........ · ........ 'UF'O'ATE ' CURSOR ........ · .. ...... . ... ...... .. . .. ... .............. ............ . ...... . 

072 241 100 1038 IFCP1.3 LOA IFC SEE IF INPUT FIFO IS FULL 376 ' "200 ' . . 1039 .............. 'CPi"" '" ·iFHAX ........ · .............................. ........................ ................... .. ....................... .. 

.<1 ~9 .. ~M.. ... .. .1. 9~9. ......... JR .. N~!.!fC;r.l.· . \... .. ~.~ .. NO.T. ~~.~k, .. C;~W~ .. q~. ~.EY.B9.AR.D .. A~.~ I.N. . ....... .. .......... .................. . 
1041 

.. 9~~.·. ~.1. 9 . 

003 . 312 076 001 1042 ",VI A,1 
. 00":i:ji· . .. ·0·6:i ·3i3 .. 100 .. ·i043 .. · .. · . STA' .... 'HS-HLC"" 

.............. 9 .0;1 .• H? .39.L1 .1.2 .. Q~?" .. 1Q4~ ......... . 
1045 

.. ,J.H~.. . X~f.C;~ .. 

003.322 172 10~6 IFCP1.5 HOV A , D 
............ . 003:323 " 346" i 77 ........ "iO~7' .......... ANi' 

............ . ~9h~?~ . ..3.7~. ()3,7 .. ....... 1(H8 ............ cF:! 
.. oi '{iti 'ilE; ' 

SCRL ............ 

ELSE, SET COUNTER TO INPUT ONE HORE LINE 
•• • •• ••• •••••••••• • •••••••• 0 • • ••• • •••••••••••• , ••• ".... . •• ••• . 0 •• "' ••• ' •• 0'.0.0 ••••••• , 

GE T KEY VALUE 
..... T"oSS" THE" CONT'Ro'C oi'T'" 

... "!~.S .. KE.Y .. TH.E .. SC.RO.~L .. K.EY.~. 



....... ' ;419" ' i'~t.i"'rNAC '~:n"f!IlM~" """""""""""""""'"'''''''''''''''''''''''''''''''''''''' . 'HE'A'!''''- ' H~A!;"" ·vi';,, ·· ·0112'0118 ·· .. ··· .. · ·P·AGt:' .. · ·2'3 .... ·· .. ·· .. · 

· ......... l f .CP .. 7 .. INP.UT..f.l f .O .. C\iARI\C.U:R . P'~QCf:$ilOR ................................................................ P.?':'! ~. , ~.Q ... ~.Q7M~7M ...... ... ........................................ . 

........ " ... ' 0'03':3'27 " 'os'o ' oio "'"'''' i049 ·······,·" .... jR .. ·,'" "i .'iF:Cpi >/ .. , ... ,' 'iF' SCROLL' ·KE'y ", .. ,"', .... , .. " .. ,',····, .... ,", .. ·,·····,· ...... " ......... ' .. , ...... , ,. ,. 

• .•. , . ..... , .. ".," ..... , .... "", .. "."",, ' ,Q~Q . ,., .. ,',.,"',.,., ... , ........... " .... ,., . ".,",." ..... ,""", ... ,""" ........... , .. ,""'., ................... .. " ... ". , ... ".,." ..... ", ... , 
003 .331 315 117 001 1051 CALL KCE ELSE ENCODE THE ASCII VALUE 

"' .......... ,QO.3 • . 33.4 , , .3.15, ,OA5, ,0,Qo, .. .l.0;;2., ...... . " ... , ~ALL , .. ", MAmA .... " .. " ... , .. SEE , ~F. , ,THERE .. IS .A , CHMlACT,~R . T,O. ,OV,lP,UT, .. ",', .... ,', ........ " ............ ,.,", .. ". 
003 . 337 030 342 1053 JR IFCP1.3 SEE IF KEYSTRI KE FILLED THE INPUT FIFO 

.. ' ... , ........ ,', .. ,., ..... ,", ....... , .... , .. , Los,~ .... , ..... " .. , ... " ................... "."' ........... "' ..... , .. """' .... , ... , .. ,., ..... , .. .............. " ...... .. .... , ..... , ... , ................ .. 
003.341 1055 IFCP1.7 EOU * 

1056 * BIT 19.KSB.E SEE IF THIS WAS A SHIFTED SCROLL .K~.Y .................... .. .. ", ..... , ... , 'oii:j','34'i " . 3'i 3' . i03 .. " 1057 , .......... iii" . 1': IiiTA.i':hTB! 1's·:Ksi! 'I'iR:t .... ",···,"', .. ,,· .... ·, .. ,"'" 
003.343 076 001 105B MVI A.l SET LINE COUNTER TO ONE 

, .. 003: 345 ' ' 050' 002 "'" " 1'059"""" ' j", ' .'" " i'; i'Fc'pi:a' , ...... , i'F ' sCRoLL' 'KEy' WAS' 'iloT'sHiFTED"'" ."", .. ....... " ........ ' ... , .. " .. 

... 003: 347 " '676' '030" ... ~.~:.y ....... , .. i'lvI" ..... A'; 2'4·'················ eis'E ~ .. s'ET" L'i';"E ' couNTER' TO' '24 ········· ............ . ' .. .................................. . 
003.351 062 313 100 1062 IFCP1.B STA HSMLC ,., . . 003: 354 " ':i'is' i :12' '007 '" i'O[,'3 .. ·····, CAL L ···· 'pLFck'· .. ·' ' .. "', ... 'Do ' 'Tf"E ' Li 'NE' ·FEED .. ,··, .. ·, .. " .. ,',·,·" .... ,', .. ,,· .. ,·, .... · .... ,,··, .. · .... ···,,·· .. ··, .. 

,., ..... "", . , Qo~,;\s7. " ,Q7.6, .oil!. .... " .. ,1,061 ....... , .. ,'" , M.Y~, ..... , A. ,~,Q!'I, ... ", .. "" .... $.~t<.Q . . CT.~7.Q . ,1!l. , ~,Q$.T .. ~9!l . n9R~. ,q!~R~q~~l; " .......... . . "" ... , .... , ........ , .. , .... , 
003.361 303 375 013 1065 J MP PCOFT 

.. ... , ................ , ..... "."""""' ... ,. l~M .. ,."',."., 
003.36 4 376 177 1067 IFCP1.9 CP[ ·,···· ·RuDaui" ····,··,',·,· 'CHECK 'FOR' 'RUFOUT ' ANii ' oTHER · cONTRoL" CO iiE S "",.', ..... " .. , ... , ....... , .. , ... ', .... . 
003.366 050 004 1068 .. .. .. .. .... .. .. ,...........,. .. .......... ' i069 .. ' ...... ·, . ~.~ ........ . ? ... ~.F:r;;.F:? .............. ~ f. .. ~Y.E!I?~T .' ... ~~.e; .. I.f . . n'!~R~ .. ~ ~ . A . ~.~rW!-:~R ....... . ................ . 

003 . 370 376 0 40 1070 " .. "" .. ,., .. 'oo':L 372 " 'ObO' '0'26', .... , .. 'ioji""'" CPI CHECK FOR OTHER CONTROL CODES 
. JR"""'" Nc ';iF.'d '4·· .. ········ i'f" 'Ho'T"A' 'co'Hi'fio'C 'coY,E·· .... ·· .. ···· .. · 

1072 
...... , ..... ,",.,', ... ,", ...... , ......... ,.". {073'" *" ." ... ,' C'HARA'ct'ER" i's " /\ ' 'co'/dRo'L ' CHARAc'rtii "········,"',·,·,,·,··,·,""",· 

.... ,' ........ ,",.', ............ , ... ~~, .. ~ '" 
003 . 374 041 354004 1075 IFCP2 "" LxI ........ i-i;cTL'TAi .. ' ... ('H;·C) .. ~ .. c·oi .. TRoCcHA·"'A'cT'ER .. T'Ai;LE' 

............ 003 . 377 026006 1076 MVI D.CTLTABL (B) • TABLE LENGTH .. 004': 0'01'" '036 ' 'ooJ" ······· '1'07'7······ ...... .. H'vI'·····,· E:; C'ii..."TA'BW'··· . ('C)' ',;." TABLE:" a:hOTH'··················· ·········· -............ ... ................ .............. . 
004.003 315 363 015 107B CALL STAB SEARCH TABLE ... ............ 004: oOb " "330'·············· 1'07"9 ··············· R·c································· iF ' No'1' 'i N" TABLE'; ' TOss" ii ' AND ' ej iT··················· · ·· ............................ . 

,.' .... , ... ,"" ... ,', ..... " ...... " .. ".,.,' .. t ·gg,~ .. , iI""""" 'CHA'RA'ctER' '"ouiit," iii ' 'TABLE; GO ' 1'0' 'ASSOCIATED · ADDRESS ··, .. ·· · ,,·,· · ,,·, .. ,", .. · , ',· · ··,', .... ,,·,',·, ..... , ..... .. 

. ,., .... , . . .. " ... , ....... , ..... ,",., ..... , .. , ~ .QBg , ..• " ... ,. 00 4. 007 137 10B3 IFCP3 ' .. MOV·' .. ··· ·E·;A ' .. · · ,',· .. ·,···," 'it> ' '~ . 'ADr,ilEs's ' 'Ls'Ii " .. ·· .... · · ,"', .. ·· .. " .. · ........ ' . . , ' ............... , ... ,. ' ........ , .... , 

.............. P,Q~, .9,\9 ... M ,L ........... . ~ .Q~.1 ........... INX H .............. . 004.011 126 lOBS . 'Hev"" '" ii;H''''''''''''''''''' 'iii) ' .~ . 'ADDREss' ·Hss .. ··· ........... , .................. ,., .......... ', .... ,', 
.. ," .... "', .. 9M. 9,);2. ,. ,~~.~ ... " .. "., .. , ~ ,Q~,~ ., .... , ~.G~,G ... "", .. , ... ", ... , .. """ ,Hid.,?, . ~ , , A ,Q~R~l;$, ,QF. . A~EgAL .. ~,QV.u~E, .. "" ... " .... . . .. ..... ', .. . 

00 4. 013 001 310 100 10B7 LXI a.MODEB (B . C) • MODEB IN CASE OF A CHANGE 
· . . . . ... . .... 9.Q:4. ~ ~~ p. ... Q~~ . . :'9.? .l ~Q .. ).Q~.e . . ...... fr.XJ. . ..... P. '. t1.QP.I;~ .............. ~ J:! ~ ~? . 7 . . t:lQtJg~ . . IN . k~A~ . . Qf. . ft . k~~,~R~ . ......... , , ..... , ............ , .. " ................ . 

004.021 351 10B9 PCHL (PC) • ROUTINE 
............................................... l.Q~Q ...................... .. 004.022 072 307 100 1091 IFCP4 LOA ·· j.lcii:,EA .. ······ .. ······· i;·ET··H·cii:,E ·Fl .. AG·s········ .. · ........................................................ . 
'.. .., .. , .. , QQ~, d~?~ ... HLQR? .. , ...... J..Q~,? ........... .. ~m ... , ... M, .G~f.~ .............. $.~~ .. Jf...I.t< .. \l!lAm~Ce , MO,Q~ .......... , .............. , ........ , .... , ......... .. 

004.027 172 1093 MOV A. D (A) • CHARACTER 
." ... ".,"'" Ro:'\, Q~Q .. ,0~Q . ,n!i."", .. , ~ .<?n .. , ~g ",., ", ~, ', J ,~Cf.~".".""", , ) ,~ , ,~O,T , ,~t< .. \lMP'~,I,C~ , MQ.Q~", .. 

1095 
............ 004 .032 .. ,~?9 .. P.6 .......... 1,<?~6 .. CPI 1360 IS CHARACTER IN THE GRAPHICS RANGE? ........... .. ........ . ... 00'4: 034 332 0 47 004 1097 ............ :ic"""'" i·Fc·pi, .. ··" .... ,···," ['F' 'No',= ' 'iii 'ilRAPiiii;' 'RANGE' .. ,', .. ··· .... ·· · .. ·,",·,,··,···· · .. ·,' 
............. .. ........... , .................... 1,0»\3 ................ .. ........... , ................. . 

004.037 040 004 1099 JR NZ.r FCP5 I 'F " Ci-iARAC'iE'R" i S ' iioT" i'3;"'ci ..................................... . 
" •. " ..... ",. , .. , , .... , ""'. "" " "'. , .. ' .. , J..l9,Q . .. """""""""' .. """'.' .. ' ... " .. ", ........... , .. , .... ,',.,.".,", ... ,',., ..... ,', ...• ', ...... , .. , ... , .. ... , ....•.. " ' •.. '. 

004.04 1 076 177 1101 MVI A.177Q ELSE MA KE 1360 A 1770 
....... , , .... ,. 9M .• R~~ .. . Q~Q .. Q9 .. ......... UP.< , ... , ... " ... ,JR .. ,... .1f.CN ... , ............. {"~sp.~AY . . n ",, ' ... " ...... " ... ......... , ...... " .... ,"', ........... , 

1103 
. .............. 9.Q:l'.t 9.4~ . . . . ~~.q . . Q~.? ....... , , . ~ 9.4 ... ~.F:~.F:~ .. .. A.NT, . . 



. 'HI9" Tl:RMINAl: ' F rRmlAllE" ·············· .• • • ........ • .•..................... " HEATH ABASH Qr.~' '01"1 2"0178"" 

J: F.J:P. .. 7 .. I N'·UT .. F.lF.Q . J:~A~ACJ:~f( . F:~OCI':$~Of( ... ....................................... . .. . ....... 9.~U~. :. ~ .< .. ;lOcM XcIlO ................ '" 

. "ij"05 ' 
1106 . ~ ......... CHA~~qE;~.,!~. A r!~~.~·L.A~A~LE . C<~A~A.C!.ER 
1107 * 

....... Q9.~,P~? .. . . n ........... . .l.+~~ ... I. J: G~·~ ... MQ~ ~~~~ ?f:'Y.~ , .Gtf, f:lf<.I;1~.1~,r; . ,Hoi P .......... . 
004 . 050 072 307 100 
004 .053 346 200 

.... ()04':()5S'" ·26·2············ 
000.000 ..... , . , , ...... '00'4 : '05'6 ... 3'65' .... ....... . 

1109 

.. 1l. !~ .. 
1111 
1112 

"ii'ij" 
004.057 072 307 100 1114 .......... 0'04:062 " ·34·(, ··1(;0········ i.'ii.'s······ 

... ~9~ ~ ~64 ... :? ~" .. ~?~ .. Q.1." ... ~. ~ ' .9 ... 
11 17 
1118 . " ...... . 
1119 

..... 9.0~. ,~6? .. 361 
004.070 "'052"274"100"' 

LDA MODEA GET MODE FLAGS 
ANI .... MA . • RV MASK FOR REVERSE VIDEO FLAG . .. ....... .. 
'ORA' [t 'A[;D "FLAii'ilTi,'iiis ·'iO .. C·HARi,cT'ER .. · .. 
ERRNZ HA. RV- I0000000B H. RV HUST I'E BIT 7 ... j::USH'" F:SW ·· .. ···· ........... S·AVF. ··CHAR'AC·TE'R··············· ............... . ..... . 
LIlA MQDEA GET MODE AGA I N 

.. A'Ni ' .. if,UtH ........... 'C'HECK 'Fofi" iNsEri l" cHARAcTER ' f10i;E .... . 
~.~~ ..... 

ELSE, GET CHA RACTER AN[I (lI SPLAY IT ., ...... ," 'G'El' 'CUR'SOR "A [1'[iRESS ." ....... , .... ,.,....... . ..... , ...... . .... F'.OF'. F'SW 
LHL(I .. C'UR'Ar."'· 

V"GE· · · · '24 '" 

.... QO~. Q?;\ .. . !P ............. . .l.!;(O ........ 
1121 

...... MQY .. ,... t1. ~~. ""' ... . f·.WT .. (:.H~MGT.~ R .. ~LGV~?.QR.. .. .. .. . .. . .. .... .. .... .. ..... . 
004.074 043 

""' ..... P.Q~, · P? ~. .~?~ ..... 
004.07 6 366 370 
004.100 147 

........... ... 004: '101"' " 072 '272" io'0' 

11 2 2 i'i 2':i' .. 
1124 
:d2S········ 
1126 004 . 104 376 117 ............ . '004 :i06 " 0'40" 0'i4" .... ' ii';!? ' 
1128 ............... 004' : lj 0 " '072 " :3"10"' io'o" . i'i 29" 

INX H 
... ~.QY. A,H 

ORr " VRAMS/2S6 
HOV H,A 

... i.."tIA· . t 'URHF: .. · .. ·" .. 
CF'I ... ..7.9 ......... .. ... JR'···· NZ, IFCP7 

LilA' M·orl·Etc······, 

F'OINT TO NEXT COLUMN 
ST~~ . l. ~ . .v .r. Q~Q .. R~~... . .. 

..... i;E'T tui<'RE't-iT" HO~:'i ioiil'AL' f'os i T i ON" .. ...... .. .. .. ...... . ... .. .......... . 
AT EN[I OF LINE'( 

"I'F' 'Ncif ' 'Ai"" t ·Ni' · o'r' ·LI·NE············ .. ····· .. ··,,········· .. ·· .. ··· ........... . 

. ELS'E:" CiEi'''MOrIE ' FL .. AGS .... . ................................ . 
.09.4, A1.~ . ~ .~(> .. O.Q~ .. ..1.P9 ... 

1131 
.. ... ~~~ ...... ti.B .. . WR.AP ... .. S.EE .. rF . T9. ,w,Rt;>.F: .. AR.QU~P. . ............ . ......... . 

..... QQ~. ! ~. l~ . . .. ~ .1.0 ...... . 

00 4. 116 315 354 006 . . , ..... ' . .... ()04': i '2 r .. '3<)3 . '6 i '3 . '0 i"4 

.. U~.4 .. 
1133 

. f. ~~.~ .. * 
1135 
1136 * ~. i'i37 
1138 

. fi39 ' 
1 140 

004.124 .... 07"4 ............ · 1141 rFCF'7 
. 9M .• 1.'~ .... 0(>.4 .. ?7.? \9.0 11 4 2 
004 .1 30 0 4 2 274 100 " 1."1 4"3 ' 

. .. . lH1 . ' 004' : '133" "' 3'11 1145 

1147 . *.~ . 
" 'li4'8 * 

.. RL ... 

~.["f! 
CF'r 

.. R.NC ... 

,.UR.~f' .. 
23 

CALL F'LF 
... jHF· .... · "'F'CF;"" 

.. if .~9 .. ~g", .F' .......... . 

.. ... 9Q . L.~~E.!'~V .HBE;R ................ .. 
< 22';> 

... IF: .. qN .. L,,~:r . ql>j~(. s .). .. ............ . 

... EL.SE. ~ .. LF.CR .............. .. 

.. i ·NR· .. ···· .j:; ...... .., ......... 'ELsE; ' 'F'oiNT 'To ' NExT ·COLUMi·.j "············,,·· 
STA CURHF' 

... SiHL[i · .. · 'cuR'AD" .. " .... · .. " UP[,ATE ' cuRA·ri .... " ... 

.... REi.' . ..... ·biii ...... 

............... · m~ .:-... m~~'w i.iIEt~m6~~\~~CONOCHARACTER OF ALLESCA~.E . ~EqUf:N.CE~ ...... . .. ..... 

1151 * ....... .... ......................... " i i'52" * ....... TABLE ENTRys" ARE':" THE ' SECOND" CHARAC'iE'R' 'oF" T'HiC E'SC'P;IE .. sE·ciiiE'iicE·, .............. · ... . 
. .... . . .. . . . . . . . . . . . .. . . . . . . . . .. . . . 1.!;;3 ~ .. ....... f.Qk~P.~~Q . . ~y . m~ .. ~.QP.R~.S? . QC . . 1~.~ . gQ.~n~.e; .~~.m'l. f.~RfQRM? . THE. . . .. . . . . . . . . .. .. . . . .. .. . 

1154 * REOUESTE[I OPERATION 
...................................... u~ ...... . ....... . 

1156 
. ... . ........ . . ~04. , .134 ........ . ..... . ....... 1.15? .. E.~C.TA.B ... E.O~ ... c * 



•. .... . H19' TERMINAC FIRH~i\RE ' .... . . . 

IFCP - INPUT FIFO CHARACTER PROCESSOR ........................................ 

.......... .. . ..... .. lis's 
004.134 074 1159 ItB .. 

. 60.; 135 . Tto' 0 '10' 
.. m;6 " OW 

·· .. '00·.: 137 Oj3' 
1161 

" tit-2 ' " DB 
09 4 ,1'0 O~~ 9f.6 1163 .. PW 

'l'i6'4 
004,142 075 1165 DB 

..... ' 06.; '1.3' 'ii'3 Ofl 1 i6'6 ItW 
1167 .. .. 

06.' , '14!;' 6'1,, ' 1 i6'S ['B 
00, ,1.6 .~11 .Of.~ 1!~.~ .. P.W ........ 

1170 
004 .1 50 0'3 1171 ItB 
()04' , i"sl' 252 'oi'7 i li2 

, ... 
ttW 

.. (ioo' , 100 1174 
EICSEO " EQU 117. 

00', 153 100 1175 09 .... .. . . 004': i S4'" io'j ' 'Oi 'i i 'i76 . 
.. 'r.W 

1177 
004, iS6' 10'\ .. 117S DB 

. 9.0 ".157 2?7 . 007 1179 oW 
i 'iso 

00'0161 102 1181 ['B 
<i6.: 162 

.. 
3;"6 ' 006 i'iB2 . [IW 

1183 
''' 0'64': (";4 " 'ioj ' .. 

i'is·.j [.'(( 

004,165 201 007 1185 DW 
lis"; 

0040167 10' 1187 ItB 
.. ii04, i70 i2'6' '007 ' i 'is's DW 

.... ... .. 0'04': 1'72" ios·· .... 1189 .. . i'j 96 tiD 
.. .. .. 9.0' ,. 173 .02.0 .0'0 . 1191 D~ . 

ii9';i . 
004.175 106 1193 ItB .... 

" 0'04, i76 06'1 ' '011 ow 1194 
1195 

.. 064': 200 10'7' ii96 riB 

.. 90' ,.?Ol .27.~ .. Q~6 1197 ~W 
li98 

004.203 110 1199 ~IB 
0'0 4 ::i04' '2 ii '015 l:!OO DW 

1201 
.. ()o/f. 2'06 lli" 1202 ['B 

.. ... .... ... 9.0'., ~97 .. 23.~ .. 00? 1;:?O3 ItW 
12')4 

00',211 112 1205 DB ...... 
317 0'11 1266 004.2 12 [IU 

1207 
' 06.;214 f13 1208 DE< 
<;>~4. 2.J _~ ~?? ~11 1209 [Ow 

iiio 
004 . 2 17 11. 1211 [O~ 

'00'4 • '22'0 234' o·i. J212 [iw 
121.3 

............ 

.. tAM' 

Est .. ... 
.SPW.E ..... 
'=' 
EKAM 

,>- , 
. ~KA~ 

' f' 
XHIP 

; @; .. 

EICSEQ 
E16i ' 
; A'I 

CU~ 

'~: ... 
C[lN 

.. c' 
CRT 

' [I , 

ci.h 
. ~ E ' 

Cl .R 

'F' 
EGH 

'G' 
XI<M 

' H' 
SCH 

; I; 
P.Rlf 

' J ' 
ERM 

1\ ~. 
EOl 

'L' 
Pil 

HEATH' H8ASH vr. 4 ' " 01120178 . 
ESCTA~ 09:15:.3 30-MAY-80 

''''. .. .. '''' .. 

ESC < 
ENTER' AN!;'I Mo'liE 

' ESC E'SC' ..... .. . 
. ~"T .fR~~!Q~~ !o!AS ~N .~~~APE. AGA!N ... 

ESC -
ENTER-KEYPA'O' AL TERNATE" MODE 

.... pn .~~.YPI\D .~LTE;RNAT~ .MPD~ 

ESC • 
. "' TRANSMIT' PAGE" 

ENTER I NSERT CHARACTER HoriE SEGUEN'cE 
ESC @ 
sE'f ' INSERT" CHA'RA'CTER" ~'ciD'E 

ESC A 
.CURSOR \iP 

ESC ~ 

CURSOR [OOWN 

ESC' C 
CURSOR RIGHT 

ESC [. 
CURSOR lEFT 

ESC E 
~lEAR ~' .IS~·lA~ 

ESC F 
ENTER GRAPHICS HODE 

ESC G 
.EXIT. GRAP~.I~.SMO['E. 

ESC H 
PERFORM CURSOR HOME 

ESC I 
PERFORM REVERSE LINE FE~.o 

ESC J 
ERASE TO END' OF MEMORY (PAGE) 

. ESC'~' 
ER!,Sf TO EN!'. or LINE 

ESC l 
f'CRrORM INSERT LINE 

F'AGE 2S 



... ... 'HI '1 T~ri~r~AC 'FlriIlIJARt: '" ........ .. ......................................... . .... HEATH ' HSASH' V 1':4 '" 6112()17S············ F'AIl'~ """ 2"6 ......•....•. 

~gl" .. c .. !IiI'"~T . .of.f! .. ~H~R.~~TJ;~ .. I'"R.f!~~l\~R~ .............. . .............. . . ... . ~?.G!.~~ ........ ....... Q?'.! .~: 4~ .. . ~9.c ~.~Y.c ~~ ...... . ...................... ........... . 

' 00'4; '22'2 '" Us ·············· ·i2i.··············· ·[IEi ·········; H' ............. ..... ·EilCtl ··············· ........................................... ....................... . 
00 4. 2 23 075 01 4 12 15 llw POL PERFORH DELETE LINE 

································· · ··············· i~i~ · ..... . ................................. . ....... . ......... - .. - ................................................•.......•................•....•••.....•.. 

00 4 . 225 116 1217 DB ' N' ESC N 
............... 004; 226 " "627" ' o·i;,····· · ····i :Wl ·············· 'ri~f """" F't,C ········ ··········· PERFORH ' tiEl:E'lL "tiiARACTE"R" ···················· .......................... . 

1219 
............... 000 ; 'li 'i .... ...... .... .. ....... j 220 " 'xidlEti " ·Etili" ·······; c·;·················· · 'E)(!t" TNi;"ER'i ' cHARAcTER ' HODE ' ·sEliUENCE·············· 

004 . 230 117 1221 DB XICSEG ESC 0 
.......... . .... 004; 23"t" ·· "30'5 ' Oi6 ·········i 222 ·············· "[,W ········ ·UcH ················· "Ex"it" TNilEiii ' cH'ARAcTER ' HeM ········· ........ ............... . 

1223 ..... . ...... 00;"; 233' .. ' j 3:1 .. . ............ i :/2" .............. '[IB ....... . . " {' ................... ·~s"C · y ' .................... . ............ . 

....... . . ~9.~ ! .4~.~ ... ~ .4? . ~J~ ..... . ... J ~.~;5 ................ ~I~ ....•.•.. !~ r;;.~ ................... F: ~ .f';f.q~.,., .. Gf:Jg~9~ .. ~~J!R~~~ .I.~q ... .................................................... . 
1226 

00 4. 236 132 1227 LIB ' Z' ESC Z ............... (lO;": i3i " "366 ' oj 2 ········· i 228 ·············· ·[li.i ·········j or ····· ········· " j o'E'i-iTi"F"i "i'E'R'Mi"NA"L " ........................................ ............................ . 
1229 .. ............ 004': 24 '1" ·i33 · ········ .... ' i230 .... ... . 

.......... . .... ~9.~, .<~.< ... 97.~ Q!.l... . .. ... I .<~.1... ..... . 
1232 

..... "DB ......... ; (" ; .............. ·····E' sc··[ ·········································· · ............................................... . 

..... . t'l-! ... ~H~~ .................. ~IiTW .~PM' .. ?~~.~~.~ . .I"9.l!~ ............. . 

004 . 244 134 1233 DB ' \~ ESC \ ............... '064 ':2:"S'" 30'i ·Oi·6····· ·· ·· 1·23·4·'· .. · .... ···· ·t.U ·· .. ···· ·xHsH '· .. ·· .. · .. · .... · 'ExiT ' HOLD' 'scREEN ' Motit··· ··· ·· .. ····· ......... , .......... , .. ,., ............ ................ . 
1235 ..... 00"4: 247 '" d'S· ····· ........ ·i 236 ·············· ·[IB ·········; 'j ; ' " .... . . .. 'E:s'c' .j .. , ......... . ........ , ...................... . ... , ......... . ................................... . 

00 4. 250 326 016 1237 DW XHT25 .............. .. ·· ············· i23S ··· ································ ..... . .... ,~.~~.q~.rr. . f.~W p.~~ .. LIf .. ~~~.BLE;D'> ......................... . 

00 4 . 252 142 1239 [lB' b ' ESC b (LOWER CASE B) ........ . ... ... <)04': 2'53'" '315" () io· ····'····i 240 ·············· ·r.ii ········ ·ED·i. ·····,···,······ .. 'ER'As'E' ·BE·Gi'Nt·dN·G· OF' ·t.·iSPLAY····· ......................... . ......... . 
12 41 

···· · ·································· i~i ············ .................................................................................. . 

004.255 152 12 4 3 ......... ~.~ .......... ~~. ~.............. ESC J ( LOWER CASE J) ·············· 004: 256 ··· i3i·ois ·········i2·44···· ·· ltW SCP ·····S'\VE ·C·UR·SOR ·posi·riciii ························ ..... 
1245 ............. ,. cio :" ~ 2'6() '" i 5"3············ .. · ·ii·46· .. ·.. ·rite·· .. ····· " k';············ .. ····· ESc ' V' '(LowER' 'cAsE ' f() .... , ................................................. .. 

...... ........ QQ~. , ~Q .l .... ~ .1. ~ . . Qls .......... l~~? .............. .Q~ .. . ....... 4?Gf ................... 4~.q~.~< .. ~.4~.qpg .. F:p.qn !i!N ........... .. ............ . ............. . 
12 48 

00 4.263 154 1249 IIB I 1 ~ ESC 1 (LOWER CASE L ) 
........ ....... 'O()4: '2;;'4' . 0'5'1 ' OJ·l ········ j 250 ······ · ······· ·IiiJ· ······· 'EEC '" .. .. . ......... ·£triAs·E' · 'ENm~E:' Tjj.iE··············· 

125 1 ............. . ()0 4': 2'66' .. i 56' ··············i :iS2········· ······ ·tiii ···· · ··· ·,' n·;········ .......... ESc ' ;"; " { L"OwER' 'cAsE ' N) ·········,············································ ······ .. ·, ··· ······ 
................ Q9.4 .. . <~.? .. 1.5;\. 9.Q7 ....... .. . \~5~....... . .. w ...... ... . G~g ....... . ...... . GV.~$.Q~ . . p.Q$.1HON . Fi~F:ORT ............... . ..................................... ............... . 

125 4 
, .... . ... , ..... ~9~ ~ .~?.1. . . A;:!?.. .. ...... . . 1255 ~1~ ......... :. 9.~ ...... . ... . 

004. 272 352 010 ···ii5i,· ··· ... . DW EBL 
ESC 0 ILOWER CASE 0) 

·· iiR·AS·ii ··IiE·tiiNi/ii/·ti ·OF ·(."ii/ii ······ 
........... . ................... . ................ !~.~? ......................................... . 

004 . 274 160 1258 DB ' p ' ....... 'ES'C" '; " TCC'WE'R' ·cAsC p·i ··········· .. ················ .. ··························· ····· ········ 
........ 9.Q~. ~ 7),~ ~~~ .. 9,~~ .......... ~ ?~'?'." .......... . R~ . . ....... ~~~t:1 .. . , .... ~.~:r. ~!': . R~~~!':~~ .. ~~ ~!~~ . ~.qp.~ ............. , ................................................... . 

1260 
004 . 277 161 1261 DB '0 ' ESC 0 (LOWER CASE 0) 

............... '00'4'. "30'0'" 3'2'5' ·oi·j· ····· ··· 1·26·2···········,·· 'bw '······· ·XRVH···· ············· 'Exi Y' REVERSE ' viDEo ' MOD·E: ······················· · ····· ············· ... ,' ... .............. '. 
1263 

............... 66,,' ; :562 " ·i62··· · ··· ·· ······ 'i ~'64 .. W ········ '.' ;. .•.................... rst! "r '" (LOWEr< ' rASE ' ·R)"························· .......................................... . 

. .... . ..... . . . q9~ .' .~9.~ .. . ~ .~? .. 0 1 ~ . ... . .... m~ .............. p., ......... 9~~ ................... 9P. . BI\.UD .. ~.~T.E .......... " . . . . . .. . . . ... . .. ...... . . .. .............. ........ . ..•.......... . 

1267 
...... . ....... '0"64":305'" "j6 .• ........ . ...... (26·S· · ···· ....... ·D·Ii ········· ,'t: , ................. 'ESC' T ' n :OWER ' tMiCn ······························· 

............... 9.04 .•. 3.0~ . . . P6. O.~~ .......... 12.69 .. . .......... [~W ......... f:K!;H .................. f:Nlp< . I(EY.P"D .. SH. ~F.~E.D .. HO.DE ........................................ . .................... . 

........... . .......•.......... ........ , •........... . ................ , .... '.......... .................. ............................. , ............... , .•.••.••••.........•.................. , ............ . 



, . .. . ,. H!9' . T'ERrlINAt , ·nRMc.r~RE ·" ·· " ····· ·· ·'··""····"·'"·''''''''' " ... ,' .. ,.,., ....... ,., HEATff' HMSICVi ':4 " ' O'U20/7'S ·' .. ··· .. ·, ' ~'AGt '"'' ' ~7 ""'"'''' ' ' 

. . " ... . . I .F~.~ .. ~ .. 1 ~.~~.1 . nf.q, .C~.~~.A~.T~.~ . . PR,o~,~~.~9.1l " " " .. ",., . ,." .E;S,GTM", ... , ........ ~? :.l~; ~.~ .,. ~QcN\Yc.~o ... .... " .. .. 

..... . ,.. ... .. . .. · .. .. .. · ........ · .... i'i7(i '.... ...................... .. ....................... "....... , ................................... , ................. .. 

....... .... 9,Q ~, , ~. !~ ... !~;; ............... P? !........... DB ' u ' ESC u (LOWER CASE U) ........... .. 
00 4. 311 316 016 1272 '' 'riw"""'" XKsM·,···· ·,· ·· ,··,,·, EXIT' 'KEYPAD 'sHIFTED ' MoriE·"·····" .. "·, .. ·"' ······· .. ······, 

..................... ........... , _. , ...... ...... .1.?7.~ ....... ,... . ......... . 004.313 166 1274 ···· [i8 · ·········,.~ ·; ······· ·· ·········· E·SC·· ~·· ( ·L()WE·R ··CA·SE· \i) ···················· · ····· · ······· · · ··· ... .. 

.. , .......... . . 9.q~. ·. ~.~4 .. .. ~:;~ .. 9A9 ... .. , .... 12?~ ................ Q~ ........ ~Em, ........... , ' .... ~Rl\p .. ~RO~m\ . ~.T . ,Ei'(~I .. Of .. ".H(E .... ..... .. ......... .. ............................ . .. 
1276 

004 . 316 167 1277 DB ' w' ESC w (LOWER CASE W) 
. ()04': 3'j i" 2i6' . o'io······ .. , ·Ci7S'······ ... . ... 'riw········· [iEOe ····· ············ DiscARD ' AT' 'ENi,' 'oF" L"iN'( ······· 

............ , ... ' .. ............... I.??? ..... .. 004.321 170 J 280 · ...... 'riB .... · .. · .. 'x·, .. · ........ · .. · .. ·ESC 'x .. (LOWER .. CASE .. X, .. · .... · .. 

"""'" o,Q~. , ~,4' ... ,14 ... , 9 ,~~" .. , . ... . 1?!!!. .............. ):I~ ......... 1'>11 •. " ...... . .. ,",., , ~.EI\Tt1 , p,n , ~W.E. "., ... , ...... ", .. .. ' .. , ............... , ... ,. 
1282 

... 9~ ~.,~~4 .. .1.?!.......... 1283 [IF ' ~ ' ESC ~ (LO WER CASE y) 
00 4. 325 122015 .... 'i2's ;, ...... · · .... · .. DW· ........ RMS' .. , .. ........ · .. HEATfi'REsET ' i1oiiE .............. , 

........... ," ()0;":3'27''' ·ih ···· · ',······· ·m~ .. ·· ··, .. . ,' " Dt.'··'"'' .. 'i,'···'·,····· .. · .. ·,· ESc ' i "{LowER 'CASE ·iT ··· .... "'" .. , ........ ,., ................ ,',., ... , .. ," .. ,'" 

.' ., ........... O.Q ~., ~~o,., .009 .. ~q , .. " . ,. ,If!.~? ............... ~,~ ....... , .. ~~nf·".. . .... ~E,~~.r , ,~i,.h . nO,QEI! . :1:0, . pA~".R . ,Vf .. ~Q~nGW,~~.U.QN . . ... . .. , ........... , .... " ... "."", . .. . 
1288 

................ q9.~ ~ .~~.~ ... L~~ .......... . .. .. l ~f}9 .......... . ... .. Q13 .. ........ ~ :<. ~ ..... . __ .ES,I;,.C(~.~FT . ~RA~,~1 __ __ 
00 4. 333 1250J1 1290 [lW EKI ENAFLE KEYBOARD INPUT 

.. ,..... ......... " .......... "" . . ...... . .. ~~! ........ . ... ... .......... . 
004 , 335 175 1292 Df( ',} ', .... "' ..... , "'" ESc'} ' '(ti'iGHi" 'BRAcE'>" ................ ,', ....... . . . 

............ .. 9.~~', ~.~~ ... ~?~ .. 9.~ 9 .. ..... ... ~?~~ ............. .. P~ ......... ,[!'5.I, ... . ........ ..... ~q~~~I,.~ .. ~.~y.~p.~~. ~I .. ~~F~H .......... _ .. . 
1294 

000 . 003 1295 ESCT ABW EQU ..... L .. " ...... __ ....... .r~~.L" .. I,~ .. 1~,~". E; .. ~n".S .. WI[!E ......... .. ....... "00(>:05 .; .... , .. ....... "" .. "i 296" EscTAicL ' E:ali ' * -ESCTAB /ESCT ABW 

· ................................ . ............... l. ?~f.t ... ~ ...... ". ~.~?<;!. . :-.. fV~?~ .. E;?Gflf~. , T!,~!3.L.!== ................................... . 
1299 * 

. ... ,' "', ......... " ............... . ........... qq9 .... ~ ..... , ... !I!~"~P!l! . ~QNTMN~ .. THE .. ~!'WN>! . «~~,~~,G:1:E;R .pr , ,1~,~ , ,~~H . ~.~',~~.~ , .1A.~i,..E;S .......... , ........... , .............. " .. " .. 
1301 * 

.. " ........ ,., . ...... '., .......... ".,', .. ... . g~?, ... *..... ,TA.~L!,: .. ~N.'~,Y? . A .~f . T,HE .. ?!,qWQ, !;~!'\~!'\G!~" . f.Q~.L9WE.D , .BY .. T,H" .. A.~~'.~",~~ ..... "", ...... """, ...... .. " .... . , ... , 
1303 * OF THE ROUT INE FOR THE REQUESTED FUNCTION 

.......... , ..... __ ......... ' ...... .. ........ ,q~L ................................... , ............................................................ ' ........................................ .. 
004.340 1305 AESCT EQU * 

..., ...... 004 ; 'j;'o ·075···..··· m~ · .. ·.... 'rili ·/~·' ········· .. . ESC ;.;·· .. ·······,····· ...................... ........ .. . 

· , ' , ,.. .. ..... 9.Q~. , 3.~~, ... 1 p , ,Q~. !' ......... I, ~~~. . . ... ... . . ~!~ ........ ~M\~ .. .... , , , ......... ".~!,E;~ . KP.F'A.~ . ,~kT~.~M TL~P.[!~ .................... ' .......................... , , ......... .. 
1309 

............... 9,Q ~, •. 3,~3 ... Q7.~ ................ '.3.1,9...... DB ')' .. ",~~ .. ~ .......................................................................................... .. 
004.3 44 3 11 016 1311 .. [iw' .. XKA"" .. ·.......... EXIT KEYPAD ALTERNATE HODE 

..... , .. '004":346"" 1 i's·" ····· .. ···,· ml "·· · t'r' ., ;·ti" ······,· · .. ······ 'E'si;' M ............. , ........ " .......... , ................. , ....... , ....... .. ,." ., ' , .... , ........ . 

. ,", .. , ~Q~" ~~1 .. ,?3~ .. 9,Q? .... , ... .1 ~. l~ ......... .. .... P~., ....... ~·~.~f .... ,., ..... , "" gE.~"g~.~ . . 1~P~.~ . '<HY"R.~E .. q~" . f.~"D} ... , ...... " ...... . , .... , ........ , ... , .... ,.,. 
13 15 

00 4. 351 133 131 6 [lB ' I ' ESC [ 
· . ... .... .. .. 00 ;" : 352' "i ;''30 iT " .... , i'3 i'-,; '" .. , .. , .. r,w '" ..... E'Lil .... .... ' ... E'si:'APCLEFT" BRACKET 
.......,.. ................. .1~~ .. "' .................. , .. 000 . 003 1319 AESCTW EaU j ................. · .. ·TA£iLCis .. THREE .. BYTEs .. IoiI6E ...... ................... .. 

, .. , ........... Q9.Q .. . Q9,L .. .. .. .. . ........... l ~.29 .... ~~.$C,T" .... ~~,4 .. , .... * c.~~.~~.r (,~~.~n~.. .... .. .. ..... .., .. ............. .......... .......... .. 



HI'1 T£RHrNAL nR~\lAR"E . 

IFC.P - I'IP~T UfO .~ HAFiA~.T~"' . ~"'9~.El>$PR . 

00 4. 354'····· . 
00 4 .354 007 
004 . 355 223 010 

00 4 .357 
0.0 4 .360 

QQ 4 t;3Q~ 
00 4 .363 

004.365 
09.4 • 36.6 

00 4 .370 
004.37"1 

00 4. 373 
00 4. 374 
000.003 
000 . 006 

0 10 
12~ ()O? 

.QU ... 
036 016 

012 
11.~ _Q 9? 

015 
oO'3'oi4 .. 

033 
OO~ ~1{>. 

1322 . ' 
1323 * 
1324 * 
1325 • 
D26 ,. 

C'r'L'r'AIi 

1327 * 
i328 
1329 
1:330 
1331 
1332 
.P 3 3 
1334 
1335 
1336 
PF 
1338 
1 .~39 
1340 
134 1 
i. ':54'2 
1343 
i344 
1345 
i346 
1347 
13 4 8 
1349 

CTl.TABW 
CTLTABL . . . . . . 

CT.LTAB 

HEATH HSASH VI. 4 Oll~0178 

.0'1 : 1 .~ : 4~ 30-HAY-89 
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TAKE ENTRY!; ARE: "THE CONTROL CHARACTER F'OLLOWt[o BY THE At,MESS 
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[OB 
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r'B 
r'w 
Eau 
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* BELL 
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LF 
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BELL 
DING THE BELL 

&AC~SPACE 

PERrOR.H A BACKSPACE 

HP.RIZONTAL TA~l!LATlP.N 
TAB TO NEXT EIGTH COL UMN 

LINE FEE[o 
PERFORM. LINE FEEr, AN!O/.OR. CAR.RIAGE RETURN 

CARRIAGE RETURN 
'':'('RF'ORH 'C ARRIAGE" Rtr"URN ANti /OR LINE FEED 

ESC ESCAPE 
SPWE SET PREVIOUS WAS AN ESCAPE FLAG 
3 TABLE IS THREE B'Y TES WIDE 
*~(;TL TABICTL TA.~W 
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IF NEITHER , EXIT 

........... 
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1483 * .. 'i 4M . :.; ......... ENTRy ·· .. '(Ii)";;' zERo ' 'iF" iid "f'ii · j.i"'s·· i ·NP'Ui' ········ .. · .. ·· .. ··· .. ····· .... ····· .. · ......................................... . 

1485 * 
i 486 ' :.; '" .. 

. . <. ~ .' . ~ .), . :-.. f:~ ~~~ ................ . 

1497 * ... e:Xl,T ..... !,O!,~ ....................... . 
. '1488 " '*" 

1499 * 
·············· i~~ 

0 05 . 11 2 1 7 0 1491 A2S H 
.. ·00'5 ·,'iij .. ·2·6i ...... · ...... · i492 

005 .1 14 310 1493 
·················· i~( 

USE S .............. 
HOV 

''' ORA ' 

A,9,C,[I,E,H,L,F .................................. 

.. ilL ........................... ,r.F .~~ . P.N! .. EE1 ........... . 
H,5HST <H ,L ) m SET HODE SEGUENCE TABLE ............ 0 0 5 .115 .. 0.41.205 0 15 1495 A2SM1 LXI 

.... 00'5 ·.1 2 0 0 32 .. · ............ i.·9" .............. LD·lix .. ·ri········ ····· ········ GET ·PN·············· ....................... . 
0 0 5 ,1 2 1 3 7 6 01 2 1497 CPI 10 < 101 ...... ........ OOS·:i2;i .. 320 .......... · "' i4'<iii ' .... · "'ile · .. .. . . .. ..... ............· i F" OUT" t,-F" RANGE oR" F'i HAC .. 

1499 · .............. '00'5',' i 2'4 ... 3'25' .............. 'i 5'00' ,.. . ...... pusH' . .. . 'ri ............... . 

............ .. . Q9.:; ,g~ ... ~.' 5 .. 1M. . 9-'5 ... -'5.Qi ............... !;~h~ . ~~~~ 
0 05,130 3 2 1 1502 POP D 

..... .Q9.:; ,J3.1.... 9.2 3. .. .. J59 3 . . I.NX ... ... i! .... 

.. SAVE' 'PN ' f:6INTER ' 
..... ~.E:r . ~.Qi!E ......... 



.. HI 9' T1:RM INAL ' 'F TRli~~RE " ............ .. .. KEATK ' K8A·SK'V!'. ·4 " ' O'! 1'20'/78 " ........ P~GE "" " 32 '" 

.... !l.e;tI.e;~.~k . V.~~ . . ?~~~.QV.n~~.~ ............ . .. ~~ .q~; ~! ... ~_~:-.~~.,(-_~9 .................................. . ..... . 

. 005; '132 ' ' 0'30" 36i·· .. ···· · 'is'04'' ...... · .. jR "A2Sif{ 

.................. '{:io,," '* ......... A2RH "~' ANSi' Hoi;Et2 REsET ' HODE"SE·duEiicE· .......................................... .. 

......... . .......... \ ~.07. ... ~ .. 
150P * ...... '*A2RHi, REsEts 'THE ' HotiE('s') ' sPEciFiED ' By " PN ' F'oR" i'HE !;'EllUE'NC'E " ESC [ ') 
1509 * ····················is·ici ·· *·················· 

................... :m.} ........ ~N~RY . . :·g:E'i · ~E~~ti~F. · ",OJ", . !JA!l .. INP.U:r . ................ . 

... . . _ ..................... . . .. . .. .. . ....... ~~.~;J .... ~ ... . 1514 * .... E)(it ...... iioiiC .......... · .. 

1515 * . . .. . . . . . . . . . . . . . .. ... . ..... ............... ,. i 5' i 6' .. '*' ......... 'U~"E~; ..... 'A ~ 'B ~ 'c;"ri ~ 'E ~ 'H ~ L ~ 'F' .. , ..... , ......... . 

............................. ,~,z ..... . 
1518 

... ~O~ .. . 1.~~ . PO ............. \~\L .~gRM ..... ~O.y .. A. B .... ~E.~ .. ~F .. P.N .. ~~.S .. ~N.~y.~ 
005.135 267 1520 ORA .... A ............... .. 

.. . ............ .Q9.~ .. u.q ... ~.\ .Q ............ . . \;om ........... .. . . . R!!: ............................... IF .. ~.Q . . ~·N .... . . ............ . .............. . . . 
1522 

.... O.O~, .1.F 041 227 015 1523 A2RMI LXI H. RMST (H. L) = RESET MODE SEOUENCE TABLE 005 .1.1\ 2 . '032 ·······,······ 'i 524 ·········· ... 'LtiAX······ 'n········ ..... ........ ·GE'j · 'F-N'······· ........... , ........................................................ , ..... . 

......... 5>.~~,~.4~. 376 012 1525 CPI 10 
005 .145 .. '320··· ·· ······· ··· "i526'·············· ·Rt·ic ·······,····· 

<91 
iF" ou;.'· O'F' 'RANGE ' oR' ·hNAL ······ .. ·· 

1527 
........... 005. i 46'" j2S······ 'is'2s ........ . ..... ·PU·SH'····· 'D···· 'SAVE' 'PN ' p(j'iNTER ····· · · ........... . m: m·· m . 1M> . . 9AL:m ·· ······· .... ~~~~ ...... ~M!W ........ . . R~~q . t10i!~ ............... . 

.............. ~Q;:;,l.!?;\ ... Q-.~ .. .... .. ........ \~.~I........... INX D ... p.0.~~.~ .. TO .. ~P.T . F:N ................. . ................ . ........................................... . 
005.154 030 361 1532 .... 'ji;: · ........ Ai'RH·i .... · .... · .. 

1534 ** ACDN - ANSI CURSOR DOWN ... .... ....... ...... 'isjs" ':t. '..... ......................................... ........... ......................................... .............. -.... ..... ....... ... .. . 
1536 * *ACDN* MOVES THE CURSOR TOWARD BOTTOM OF THE DISPLAY THE SPECIFIED .................................... ·15'37····* ······ ... 'NU'HBER' 'oF ' LiNES ························································· ··········· ....................... ........... .. ... ...... . 
1538 * ... , .... , .......... , .. ················iS39' ·'·*· .. ·· .......................................... . . 
1540 * ENTRY (B) = ZERO IF NO PN WAS INPUT ................................... .. ... ,', ..... 'is41" .. :t: ........... ,', ........ '('D';e:')" ';" ·p~"rii.i ···"············'·"'··· ............................................................ ................... . 

.... .......... ..... ....... ....... ........ · ~m .. : · ....... ExiT' ..... ·NoNE ··········· .. ································ .............. . 

1544 * ................................................ 'is'45''' * .... 'UsEs······ A; 'Ei ~ c; ri; E ~ H; L; F··············· .... ·· .. ········ .. ······ .. ········ .. ·· .. ···· ..... . .................................... .. 

..................... ~~ .. . .................. ....................... . . . .................. . . . 
1547 

............... ()o~, .15t, .. .1?9 .. ............ 1548 ACDN ..... !,!O.V ...... i\!Il ................ !lEE: .IF .. T. K .. E. R .. E WA.S. ~P~ ... INP .. UT ... . 005 .1 57 267 .. is·49· .... · .. · ORA A ...................................................... .. 

............... . o9.~ .. . H>.o ... H~ .. W, . Q9~ ... t .;~~ ............... ~~ .... ... .. 9W ................. .. IF. J~O .. PN. ~ .. DO .. O.NL.Y .. ON.E .. LI.NE .... . 

005.163 032 1552 LDAX 0 GET PN .......... ClOS. 1'64'" ·26·7··············· i 5is'3 ·· .... · ........ ciRA······ .. A· .. ·· .. ·············· SEE' 'iF ' ZERO······· ····· .. ·· ···· ·· .. ···· ...... · 
......... 5>.05., M~ .... ~g. 3.46 . . 0.06 .... 15.54... . . ..... JZ ...... . ... CD"' ................... IF .. ZE:R(j! .. DE:Fi\ULT T(j . O.NE ..... . .... . 



... H19 TErI~r~lIC 'nRH\fA~'E ' . . . . . . ... . . . . .. . . . .. . . . . •. . .. ... . . . . . . . . . . . ............... . . ... HElHH ' H9l1SH ' VI ';4 '" 0'1/20"/79' .......... F;AGE ······ n ············· 
......... G.E~.~~.~~ .. ~S~ . . !'>~~!':(WLI.t:I~~ ........ . ..... . ....... . 

.. .. .. ............ .... iS5S .. · .... .. 
005 . 170 365 1556 AeON1 PUSH F'SW SAVE F'N 

... 005; "1:7"1'" ':3'is ' 346 ' ("06 " 'is's7" ········· · ... ·CA'LL: ····· 'ct-H ' .............. . . 'HoliE: 'cURSOR ' [;oim' ·oNE .. Ci"'E ···· .. · .... 

gg~; !~; ... ~*§. . . . .. . . . .. .. ..} ~.~g ..... , ......... ~g~ ....... ~~~ ............... . F'''' ' TiMEs····· 
.If. ~9T. P9~" ... o.Q~. , PI> .... Q~9 .. ~l9 ......... . 1~.~O... .. ........ ~~ . ..t'!?.'. ~.~~.N! .... . 

oo~~~oo ... ~~ .~ .... 
1561 
1562 

.... ..... ................ ..... ... ........ .. .. ...... .. 
1564 ** 

........................................... !Ms .... L 
1566 * 

RET 

. ... 'AcLFT '~' 'ANsi ' ciji-:'soi, ' LEFT" 

.. " ",iicL'F'i'", "MciIiE'S "TilE 'curis'OR" i'o 'THCEit'liiNN'iNG OFTHEL'i",i( p",' tI'HES 

................. . . . ...... . ..... ....... ~;:i.~? ... * ........ ......................................... . 
1568 * ....................... ........ m~ . : ....... ~~TR.r ·l~:Ej:E~~io~FNOPN . W~U~.~Y:L .. 

1571 * ..... .............................. . ... i 'sii '" * ....... " Exi T ·"''O'''E'' · ............ · .. ·· 

... ... ...... ... ·················· ig~~· : ........ ·USES ······A ·, ·rC~ ·ri ·;E ·;H;L~F · .... . 
1575 .............. " iS76' . ....... ................ . 

. .. . . . . . . . . . . . 9.Q~ .•. 7.<H. 170 . . . . . . . . . . 1577 
005 . 202 "267 .... is]!i 

.. ~~.LFT HOV 
'ORA 

. l~ r .~ . 
A 

. O.Q~. ,~.Q~ ... :).i.? .p!> .. o.Q? 1579 ' iss(> .... ~? .. c;~F.T . 

· ~Q~! AQ~ ... Q~7 .. .............. ~ ~.~~ .. . ... l:P.~;< ...... P........ . ..... G~.~ . .F:f:I ....... . 
005.207 267 1582 ORA A SEE IF ZERO 

· 9.Q~. t ;2. ~ P .... ~ ~.:? . ~ .=:9 .. 9.Q? .. A ~.~~ ....... . ... .. :-If ......... ~l:-fT ................ 1.17 .. :?~~R~ .~l~FfW~.T .. 19 .. P.~~ .. 
1584 

P'Q~. t ;2. ~;3 ... H>.7. .~ ~.~~.. ..... .. ..... ~P.\.! ..... ,.~ ~ .~ ..... . . ~~.~~ .. ~.QU.I'!T. .................. . 
005.214 315 126 007 1586 ACLFT1 CALL CLFT CURSOR LEFT ONE COLUHN 
.o9.~ L~L~ . 005 . J~€,J?, ..... ..~~~ ........ ~ .......... .. 
005.220 '0'40 ' 372 .... ·.. 1588 JR NZ , ACLFT1 

.. . ........ ... .. . ......... . 

• • • I • • • • . • • • • 

005.222 
.................... (~.89 ..... 
311 1590 

............ 1592 .~~ 
" is93 * 

1594 * . ......... · .. · iS9S· "* 
1596 . * ..... ............ i '59'7 * 
1598 * ............. ·is·99····* ·· 

1600 * 
···· · ········ i~bi * 

1602 * ... . . , . ............ 1'60'3 

... . ......... . ........ 1~.04 .. 

TIL DONE 

.. A~P" .. c. A.~?~ . W~?Q" .. P.o?IT.I Ot'! ~E.F:O~T 

*ACPR* OUTPUTS THE CURRENT CURSOR POSIT ION IN THE .. A.NSI FO.RH .. .. . . ** 'ESC" ( h " PC k*i; " .............. . 

ENTRY NONE ......... 
EXIT .NONe: ... 



.. HIt';- TERMlN'AC ·FIRMWARE············· ....................... HEArn ' H 8'AS1<' VI '; 4'" ·01120178· .. · ........ PAGE .. · .. · 34· .......... .. 

. . ..... P.~!'I. E;~.I)~ .. ~.~~ . ~.~~RQV.ni'l~.s . . .. .................. .. ......... .. !WF:~ .... ... ...... . 09': . 1 ~. ; ~.? .. 3Q ~.~~.Y ~.E!9. 

0'05': 2"23'" ·l io ·········· .. , T60'5'" A'C'::'-': ' ,., 'H'O" .. , .... A·;S····· ", .... .. '. ' E;EE' iF ' ;::N"WAS" iNPUt ...... ·· .. ·...... ...... .. ............................... . 
005 . 2 2 4 . ;2.~? .............. L~9.~ .............. OR~ ........ ~., ......... . .. "'00'5','22'5' 3 10 1607 RZ 

\~.q?................. ........ ............................................ .. ....... ·005:226 .. ·032· .............. 1609 Lr.·A)( ...... [i .. · .... ·· GET F:N· ....................... . 
005 . 2 2 7 376 006 1610 CPI 6 MUST BE 6 FOR ACPR 

........ 'O<;::r:23'i '" 3·0·0· ·· ··· ········ 1·6i·i ·········· ... ·ffNi' ················· ............ t'F" NOT ' 5 IX; " Ill.EGAl·; · Exi'T······· .... . 
161 2 

. 005 ; 232 " '315 ' 1'00 ' oi 5'" 'i6'i 3' .............. c ilU:· .. ·· F'i;oF' ····· .... ········ oUTF·un'·IRst· 'Pi'RT ' OF' 'sTfdNG ..... .. .. .............. .. 
0 05 .235 033333 1614 C.B ESC , ' [ ' + 2000 ESC [ 

.. 665: '~37 " '67'1. ' '1.~:3 ' '166 " ' il,' i 5' .............. LoA' .... ·· ·CUFiii" .. ·· .. ········ .. "GET 'cuflf;iEN'f ' 'L HiE' . NUi{B t ·", ........... .. .............. . .. . 
005 . 242 074 16 16 INR A HOME lINE:: 1 FOR AN S I ... , ........ ". '005: '24"3 " 'j 'i s" eli 4" oi i···· it;· i i ' ... cAL i.. .... ·· ·EDD······ .. ··· .. ····· '"e:i.ico·[.[·· tIEt'iH'AL' ·tiiGirs ·· ······ .. ····· .. ··"'··,··········· .... ·· .. ·· . ...... ......... . 
005 . 246 172 1618 MOV A,D GET TENS [lIGIT 

.............. '005','24';7' " 267 ······· ···· ···· ii i '9 ........ ·oRA·····,··A····················· · 'SE'[ ' 'iF" A" i.:EA·i.YNG·· i"ER·O··········· ··· ···· · ·····················, 
............ . ~Q~. ~ ~.~~ .. . Q;5P .. P.Q~ .......... ~¢.:?9......... . Af;? ......... . ~r .~~.F: f<, ~ .............. ~f . . ?e;~.q . Pf:.qf,=' .. P:.... ................ .... ...................... .. .............. .. ... .. 

162 1 

... ,gg.~ .:-~~.; .. ~·t~ · §~~ . oi 3 ' · t~~§ ············ . ·g:lL ... .. . ~~~~~~9~~ .......... ·~r·~~· ; ~~e~.2~:r·~itf·1f·a ············ .................................................. ......... . 
.... ~~.5. : .~:??". P~3 .. , ....... .... . . ~~?~ .... ~~~R~ .... ~9.~ ....... . ~! .~ ................ GET ONES [.IGIl 

005.260 366 060 1625 ORI 0011 OOOOB .. "MilKE" iJc to .. i'liT'O " AIle i'i .......... .. .. · .......... · .......... · .. · ............... .. . ... ........... . 

............. . ~Q;; , g9g ... ~ .1. ~. P? . 9H .. H~~ ................ ~~.~~ . ..... r.~.qfL .............. f:~ .~ .. W .f.I-fR ... ............ ............................................ . ................... .. 
1627 

005.265 315 100 015 1628 CALL PSOF SEPARATE LINE FROM COLUMN ............. 00'5: 270 " ·2·73· ·············· i629 ···· ·· ····· .. ·DEi ·········; 'j ' ; +·20·00·································· ........................... . .. . ................................ . 

........... ... 005; 27'i " '0'72 ' 272 ' i'o<) " 'l~~~""""""'" 'Ltili ······ ·CliRilp ·· .. ···· .. · · ··· "GE'f ' cURR'ENT COLUMN' ·positiON ······· ··· ······· .. ···· ······ .. ···· ............... .......... . 

............... 9.Q~. , n~ ... .Q?~ .... . ... . .... .. . I~~~ ............ . .. 1~.1l ........ ~ .. . . . .................. ~9.~~ .. ~.qLU~.N .c .. ~ . F.pg .. ~~.~ ! .............................. . ...... ......................... . . . 
005 . 275 315 01 4 0 11 1633 CALL [[,[I EN CODE DIGITS 

. ... §gUg~ ·· m·· .. ········· ·tm ···· .. ······· . ~~~ ...... :!P .................. ' ~~'~W~ER'd """"""""'"'''''''''''''' ' ' '' '' ' ' ' '''''''''''' ' ........................... . 

..... <>9!'i : .39.2 050 005 1636 JR Z , ACPR2 IF TENS I S ZERO, FORGET IT .. ' ... ..... ·· ·· .. ··· · '(637 ··· .. ·· .................... .. ..... ..................................... .......................................... ... ......... ........................ . 
005 . 304 366 060 1638 ORI 00 110000B MAKE BCD INTO ASCII ............... '005':306'" 3i':';' 'j7:'; ' 'oi'j '" i·63·9·· .. ···· · ······ c·Act: · .. · .. F'CO'Ft······· .. ······· 'outF'u'l" TENS' ................ . ...................... . .................... . ......... .. ......... . 

..... " ......... Q9.~ : .:H .~ 173 16 4 0 ACPR 2 MOV A, E GET ONES DIGIT ............. ... .......... . 
005 .31 2 3ii,' ·060 ·· .. ····· i·64·i ·· .. ····· ·· .. · ·oRi' ······ ooi ·iooooi; .. · ····· 'MAKE ' Bcii ' iNTO ' 'A ~;'ci'i" 
005 . 314 315 3 75 013 16 4 2 CALL PCOFT OUTPUT ONES ............... 005: 3i '7 " 'J"fs' 'i<)o ' ois '" i64·j ·········· .. ·· ·cALL ·· .. · ·PSOF·········· .. ··· ··· 'Oi-iTP·U,." F·i'.iAl..'· .. ····· .... · ......................... . 

.............. 9.o;;,~.n ... ~;?~ ........ .... ... 1~1L ........... ~L ....... : R : ~.<9.QP ........................................................... .. ...................................... . 
005.323 311 1645 RET 

......................... ... .................................. . . . ........ . ................ . ................................. .. ............ . .............................. , ......................... . 

.................... . ...... ... . . . . . . ...... ........................................... . ...... .. ...... . .. .................. ........................ . ... ... . ......................... ............... ... .. . 

164 7 ** ACRT - ANSI CURSOR RIGHT 
·· · ··················· · ···· ··· ····· · ········ii~ ~ ·· ~ ··· .... . ............... . ................................................... . ............................... . . . ....... . . . .. . . . 

164 9 * *ACRH MOVES THE CURSOR ONE COLUMN TOWARD THE EN[I OF THE LINE .............. ··· ···· .. ······· .. ·· ·· ........ ·· .. ·i6S0 ···. · .. ·· ·· .. ···· .... ·· .. ·· .... ................. ...................................... ........................... .......... .. 
1651 * ..... " ... ........ .. ... ····· .. ··· ···· ·· ·· · ····i 6'52' .. '* .. ....... , ·e:i.iTR·Y· ... '( ti)" ~ . 'iE'Rtf . iF ' NO' . F'N ' 'wAs' 'iNPuT ' ............................ ....................... ... . 

.......................... ... ..... .... ... . ... . . . I~:;;~ .... . . .. ... .... . .......... (P., P .. ~ .. ~?D~.......... . ........... . .................. ........................ .. ............... . ...... ... . ......... .. 
1654 * 

.. .. . .... .... .. .............. .. .. .... .1 6 :;;;:; ... L ......... ~~U ...... N~I!E ................................. .. ...................................................... .. 
1656 * 

., ... . ............. . .... .. ... ... . .. .. ..... . .. ... ~ ~~? ... ~ ........... Y~~~ ...... ~ .' .~ .' .~I .' .~ ,' .~ .' .~ .' .~ ................... , ................... . ......... . . . ...... . ..... . , . ........... . 

....... . ......................... . ....... . ............ . ................ . ..... . ............ . .............. ... ........... . , .................................. . . . ................................................ . 



.. ' ... . ' ffI9 ' TER~T"'I\C FTRK~I\R£ ' . . ..... . 

. G.EN.~R.AL .. USE .. ~.l!~.~9.l!T.\ ~.E~ 

'(loS-:324 lio" .,. 
.. 99~t~?~ .. 2~? ........ . 
00~.326 312 201 007 

005 : 33 1 . '032 '" ..' . 
0 0 5 .332 267 

· . 60S': 333' .. ":i i"2 '20"i" 00'7 

.. i65'S 
1659 
1'66'0 

Mf\l . 
1662 
~iI6.4 
1664 
1665 
i66'6 

(io~;": 336' 
9.<?5., ~.37 
005.342 
O<?~ . ~.13. 

·io] .. ········· . 
. ~ 1.~ .. ~0.1 .00,7 
005 

1M? 
1668 
IM.9 
1670 
1~?1 . 
1672 

.<?4.<?P2 

.. II>?;\ 

ACRT . 'H'OV 
. ... P.~~. 

JZ 

LDAX 
ORA 
Ji " 

. " Hdv' 
~GRT 1... . ~.~~)., 

DCR 
... ~R . 

.Rt;l 

. 'A';8 

L ..... 
CRT 

[, 

A 
CRT 
B,A ..... 

... ~RT .. 
s 
NZ!A~RTI 

. ... . .......... 'fiEATfi ' ' RBAS~ 'Ql"; ~ .. '01 120;l7B ... .. . PAG"E ... 3'5 

...... A~~! ........... . ... . .. . Q?' ~.~! ~L~9.~~.AY.~ 8.0 ............ . ... .... ........ . 

'SEE" iF" PN" wAs' iNPUT 
.. i 'F' 'NC) . i'N;' . D'EFAUL T" . iii" iiNE ......... .. ......... .. .......... .. .... . 

... 'GET" ·PH ············· . .......... . .. 
SEE IF ZERO 
iF ZERC'; ' DEFAUL T TO' ·o;·jE:"··· 

'sAvE cOuNT ····· ......... ... . 

....... C~~~QR . R!I.>~:r: . P~~ . ~Q~.~~.N .. 

. .. ..... 1675 __ 

IA?A • 1677 _ 

ACUP - ANS[ CURSOR UP 

... 9.o~. · ~1~. 
005 .347 
0~5.' 350 

\ 7.0 
267 
:Jig ~27 OO? 

.... 9.Q;5." 35;J .O~.~ 
005 .354 267 

· . 90~. ·. ~.!i ~. :II;;:;:?? 097 

005 .360 365 
'0'05':361' j l 'S '22'7 00> 
005 .364 361 

· '005':365075 

. . o.o~. , ~A? ... 0 4.<? PO 

OOS:PO 311 

1.4711 . • . 
1679 _ 

1680 . ~ . j '6S'j ' _ 
1682 _ 

16eij ' * 
1 .4~.1 .. - . 1685 _ 

. M~k ... 
1687 
1 .4~11 .ACUP 
1689 
1~99 
1691 
169.~ 
1693 
149.1 . 
1695 
1696 
1697 ' 
1698 
1699 
1700 
1'70'j 
1 7 . .02. 

A~UPI 

EXIT 

USES 

~QV 
ORA 

.~? 

~.DA.X 
ORA 

. ~Z 

Pl!SH 
CALL 
POP 
OCR 
JR 

RET 

( S) • ZERO I FNp P.N .WA~ . ) ~.~~.T . 
'(O rE) '" f'S[IW 

NONE 
. . . 
A,Eh C,D,E,H,L,F 

.~,~ . 
A 
CUP 

D 
A 
qJP 

PSW 
CUP 
PSW 
A 
NZ, ~ C;!-lF' .1. 

.... !iE.~ . [f A~.N . ~~.~ . \N"~.1 .... 

!F ~ON£, D.~f.AYLT TO .qN.E 

GP. PN 
ZERO? 
IF ZERq~ .. P.f;f~V.l, T T.Q .ON.f; ..... . 

SAVE PSW 
CURS"OR UP ·Ot·iE ·"L i NE 

COUNT - 1 
' T!~ P.0N.~ ..... . 
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. . ....... ~"~"~A~ .. Vl>E .. l?!-l ~R9!-lT.I. ~~.l? .. . .......... . ......................................... N·.GA . ....... P? : 1 ~ : 53 ... ;'W:-: ~AY.-.9~ ....................................... . 

......... ' 1:70'5 .. *'* ........ t .. pt'i~ · '..:' ·A~.isf "F:ER'FCl'Rt,f ' cUR'so'R 'A [.·[ik'E SS I t.i if ................ , ......... . 
1706 • ..... ·i707··· . ··· ... *APcii,j" 'CHECKS . TO ' 'sEE ' 'THA i' 'THE ' U NE ' 'Ai,I[, ' 'ciiLuliii . iiAi."uEs · 'ARE ' 'LEGAL ............. '" 
1708 • 

····1169 ·· * 
1710 • 

AND SETS THE CURSOR TO THE REQUESTE D A['DRESS . IF THE VALUES 
'AR'E' 'oUt " 'oF" F£AN'GE'; ' 'TH'( ' 'dCrl ' 'crNE' "i-iui1'BE:'r<' 'RE"HA'i':"'s ' 'AN'[i i oR' 'THE:" 'cURsoR ............ . ................ . 

............... " Y71T" ' * ' o.OE.S .. TO .. THE .. ~.AS.T . COLUMN .. O.N .. TH.E .. L I .NE.............. . ...........................................................• 

1712 * .............. ········ i '113 ···*· 
1714 • . ... ...... ·i7·is····"' .......... . ...... (. ~I .,. ~.> .. .=:. f:?I:! L:J ................... . 

17 16 * EXIT .. ~t?_t-.!~ ...................... . ············iiii ···,.; ······· .. ···· .. 
1718. USES A,B , C, [I,E, H,L , F 

················· itii ··· . . . . . . . . . . . . . . . . . . . . . 

1720 
......... . ..... '005':37i '" Y70 .. ·········· i72i'" 'APc;,," . Hiiv ' ..... 'A; '8" .............. Si:Cii"" F'S ' WAS "iNPUT " 

005 . 372 267 1722 ORA A .. ... -......... "oo's: 'j i j ' '3'i2' ' ;;!"7 i" o'is .. 'i~"23-""""""" Ji " .. . 8CH ····· 
1724 

............... 'Ob'S',':l76 '" 353 .............. 'i7'25'" ..... 'XCH(J··················,········ .. '(I'f;C> ' ;'; ' F's" wiiRi(" AREA" ···· ············· 
005.377 176 1726 MOV A . M GET LINE NUMBER ............... '000'.000" 10'1 ·············· T127 ' . . . 'oRk ' ..... 1\ .........•..... . ...... 'SE'E' 'W . i"ERO ' ........... " ........................... . .......... . 

........ . 00.6 .,.00.1 ... 0.50 .0.01 .......... g.~g ................ JR ......... Z ~ i\PCAI .............. IF .. ZE:R(j ~ .. T~I S .. I .S. n .RilT .. L .INE. . ................... . ............ . 

006,003 075 1730 DCR A ELSE . LINE = LINEt- 1 ......... . 'ooi;:604''' 376 ' 030 ········ 'i 7"31' " 'AF'CAl cF;i ······ ·24····················· i..:i'NE:' ' iN ' 'RANG'Ei'- ....................................... .. ........... . 

.............. q9k· .q9.~ . 9,9 .. 9.\~ ......... .17.3 ? .............. ,.!R ......... !;! AP!;"~ .... . .... I.F .. 9 .. T() . n .... ................................................ ............. . . .. . 1733 

................ 00.6:.01.0 ... 0.4 0 .. 014 1734 ............. JR ......... t-jZ ... AP.Ci\3 ... . ·········· · ··ii3S··' 
006 , 012 107 1736 MOV B,A SAVE LINE NUMFER 

............... '0<>"6: 'ofj " '1>';2' '3H ' foo'" ·i /:!/············· . LM ······ Koritt ................ GET' . KatiE ' 'FLAGS ' ..................... . 
006 , 016 3 46 200 1738 ANI MI. 25L 25TH LI NE ENABLE [ '? 

· ············ .. OO6;O~O .. 050··004······· .. n:w ·········· .. · J"R .. ··· .. . Z'; AF·C·A3·············· l"F" '25'11''' TtiiE ' "is' ·OFF··········· 
17 40 ...... '006: '022 '" i 70'·············· 'i74 i ····' MOV ····· . A; Ei ········· ...................... , .................................... . 

006 , 023 062 273 100 17 42 APCA2 .... ilT!I ....... ~u"VP' ......•.•....... ?~!. . N.~W .. ~. lN.E .. NU.MB.ER .. ... .................. ..... .... . ······ii43 .. ····· ............ ................... .. .......................... . 

006 . 026 0 4 3 17 44 APCA3 I NX H GET NEXT PN . . . . . . '0(>6 ':02"7 ' .. i'7l,' ........... . . "i :i4 ~;" .. , .......... MOi.) ...... A; H ................... cOLuMN' 'NUMbER' ........ , , ...... '" ......... ........................................... . . 
006.030 267 17 46 ORA A ZERO? 

.. "O()6.03i" . 050' oM ····· . 'i i4 i ............. JR' ........ i ; APcA4 " ........... "iF' "iERO . . . . .. . . . . . . . . . . . . . . ... . . ... . . .. . . .... . .. . ... . . .. . . . . . . . . . . .• . . . . . . . . . .... .. ... . ....... . 
1748 

......... ()(ii.: '03'3'" 0·7S ........ · ..... 'i7'49' 
006 .03 4 376 120 1750 
'00'6 ;03'6 .. 1)"70 1)"02" "i/":Si" 

1752 

....... ticR ······· A······················ ELSE '; ' cOLuMN' ';" ·coLUliN.::i ·· 
A~'~A4 CPI 80..... .... . ........ SEE IF IN RANGE ........ . ..................... . ................ , .......... . .... JR· C .APCA5 "i1' ··0··TO·79·· ·· .... 

006 '.64"0 '" 0'76" n i .. 'iis3 ............. Hiij ······· A; 19·················· ELSE'; ' sET ' LAST' ·COLUMN .. ···································· ........ . 
006 .042 062 272 100 1754 APCAS STA CURHP SET COLUMN POSITION 

.............. '006'.045'" 303 ' 322 ' oi 5" "'i 7SS ·············· .j i1.p ....... ·siicp .. ················ '5E'1" 'NEW ' 'cuRsiiR' ·piis"jfioN ················ ...... .... .. ... ...... . 

.............................. , .............. .......... , ................................................................................................... .... ....................................... . 
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006.050 
0'06',0'51 
~Q~ . ~5~ 

006.055 
0'06' .056 

.. 9.<?~. ~ ~~7 

006.062 
. 606.0;'3 

006.066 
. . 0'06":067 
.. ~Q6,~?~ 

006.072 

....... 
.. 

006,073 
. i;i06·. 0'7 4 
006 . 075 

006 . 100 
006,101 
006 .... 1Q2 

006.105 
0'06. iOb 
9.Q6.·.11I 

170 
267 
312. Q'P .014 

032 26'7'" ...... 
::H~ p2~ ,<?~4 

365 
315 027 'of4 
361 
075 .. 
Q~Q . .FO 

311 

170 
'26'7' 
312 075 014 

032 
267 
312 .07.5 014 

.. ~~.~ 
315 075 014 

.. 36.1 

....... .. 

17:57 ** 
175B * 
1759 ' * 
1760 * 
'176i * 
1762 _ 
1763 ' _ 

1764 * 1,,,$' _ 

1766 * 
116'1 * 
176B 

" "769 ' 
1770 
17il 
1772 
1773 
1774 
l"lis ' 
1776 
t"7i7 
177B 
'17i9' 
17BO 
I'7ijj 
17B2 
I 'jiij ' 
17B4 

T7if6 
17B7 
17B8 
1;>~9 
1790 
1791 
1792 
1793 
1794 
1795 
1796 
1797 
179B 
1799 
lIioo 
1801 
1802 
1803 
IB04 
1805 
(806 
1807 
1808 
IB09 

APOC 

APOCI 

-* 
--* * ---* * • 
APril 

AP[Il,1 

... 

HEATH HIIASH ·VI".4· 01"120178" " ..... PAGE ' 

..... APP.G. . 9~; \~. :. ~1 . ~Q7MX7Q<> 

APDC' - ANSI PERFORM DELETE CHARAcTER 

_APOC* DELETES ' THE SPECIFIED NUMBER OF CHARACTERS FROM THE' LIN'E 

ENTRY (B). ZERO IF NO PN WAS INPUT 
(0';£") • PSOW 

EXIT NONE 

MOV A.B SE~ !F IN!'YT 
ORA A 

PN 

J.Z PDC. IF IiO Plir D/;FAUh T 

LOAX 0 GET PN 
'ORA ' ;. .. -iERO? 
~ .~ .F?DC; IF z~~o, PEfAUlT 

PUSH PSW S.AVE PN 
CAL"L pot 
POP PSw 
OCR A 
~.R N2;! APD(:,l ' TIL DONE. 

RET 

;'pioL .:: ANsi 'PERFORM ioELETE' LiNE: ' 

TO QNE 

TO .ONe 

_A'PDLO DEL'ET'ES THE' SPECIFIED NUMBER "or" FOLLOwiNG LINES 

. ENTRY (B) = ZERO IF NO . PN WAS INP~T 

(O,E) ~ PSDW 

Exi"T 'NONE 

MOV A.B 
oiiA A 
JZ POL 

L[lAX D 
O'RA A 
J~ POL 

P[!SH PSw 
CALL P[IL 
PO~ PSw 

SEE IF PN W~~ I NP~T 

IF NO PN. DEFAULT TO ONE 

GET PN 
ZERO' 
I F ZERO. I'EFA~~ T TQ .oNE 

SAVE COUNT 
JoElETE ONE LINE 

37 . 
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006 .11 3 0 40 370 1811 JR NZ,APDLI ..... :~lk. AO"~ ............................................................................... . ........................ ~~ ........ 

............ . Q9.6 .. n5 .. . ~.1! ............... ~8g .............. ~Q ................................................................................................... . .............................. . 

................................................. 'iel"i5" . ·.ii ········ AP"ii .. ~. 'AN!;:!" PERFoRM ' "iNsERT "L "iNE ························································· ............... . 

1816 * ............................................ "1a'17 '" *,..... *APIC. · 'iNSE'RTS ' 'TH'[ ' '5 p't c"i F'i tti . 'N(fHS'ER 'o'!=" 'LiNEs ' At' 'tHe:' 'cURRENT' 'CiNE ' ..................... . 
... . .... 1.81.~ . ~ ........ 9.F .. TH.~ .. C\J.R~.q~ .. f.q~.~npN .................................................................................. . ........................ ........ ' is'19' ,, ' 

1820 * ················································· i·S2i"' iI< ................................................................ 
ENTRY (Bl = ZERO IF NO PN WA S INPUT 

1822 * ....................... ................ , ...... "1823:"' * ' ................ ~ . ~I! .~? .~ .. f.~P.~ ........... . 

............................................... t.m.: .......... m! ...... ~R~!; .............................................................. . 
1826 * USES A,B,C,D,E,H,L,F ................................................ 1'827 ........ · .. · ........ ·· .... · .... .. .. ...................................................................................................... . 

................. ................................. 1. ~~~....................................................................... ...................... ..................................... ..... .. .......... . 
006.116 170 1829 APIL MO U A. S SEE IF PN WAS INPUT 
006.117 267 1830 ORA A ................ oo{;; 1'20 " ':i1'2 ' '234' ·6'!'4 ··· i·S3i ···· .. · ...... ·· :ii ······· . p'i( .................................................... ,., ......................................... . 

IF NO PN , INSERT ONE LINE 
.................................................. 1. ~~? 006.123 032 1833 ............. 'LDAX ...... 0'"'' ........... tiET' . P'N' ............................................. . 

................ oQ"', A<'fI. ... <''''7 ............... ~.aH .. .. aHII ....... ~ ..... . . .... l,F;RQ? ........................... . 
006.125 312 234 014 1835 JZ PIL IF ZERO, ['EFAULT TO ONE LINE 

1836 ................ 006'; ijo " '3:65 '············ . i'83'j '" A'Pi"L i' ... P'U~;H "'" 'p's~i ""'" ..... 'sAvE ' cOuNT ······················································· .. 
006.131 315 23 4 014 1838 CALL PIL INSERT ONE LINE ................ 006; 1':i4 " ':i';i ············ 1'83·9·········· .. ·· ·p·op··· .. ·· ·ps,;i ··········· .. ··· ............................................................................... .............. . ...... . 
006.135 075 1840 DCR A ............... ·OOi,·.T3i, .. 646 ' !j76 ·· .. ·· .. ·iii4·1···· .. ···· .... j;;; ........ 'N'i; APi'Ll······ .. ·····; TiL" DON'E" 

1842 ................ o'oi;: i·.o· " j i'i . . . . .. . ....... i 843 ' ............. 'RET'" ..................................................... . 

. .. . . . .... . . . .. . . . . . . . .. .. .. . ................. ~.~~.5 .. ~.~ . . ...... ~g~ .. ~ .. ~N~.~ . g~.!!P . ~O['~.. . . . .. ........ ....... . ................................................................................ . 
1846 * .... .................................... t .~:.~ ... : .......... ~.~~!1~ .. ~.~~U!! . ~I:I" . !10 .Q~.<'S .UW"(:.I.O~A . ~Y . . ~" . FOR . J.lJ!; . R~P.~~.I:I~.~ ... ~.~~ .. ~ .. fn .. ~ ................................ . 

1849 * ......................................... 1'85'0'" * .......... ·ENTRY ···· (B) ' '~' iERO ' '11" 'No ' PN" wAs' 'iNPuT·· .. · ................ ........ . ...................... :m .. : ..................... ~hq .. 7 .. m.~ ......................................................................................................... . 
1853 * .... pn ..... . ~.q~.~ ........................................................ .............................................................. . .. .. ................................ ............ i·SS4··· *' .... . 

.............................. .... ~ ,~~.~ ... ~ ........... I,J~F;: .~ ..... . ~.'. ~ .'. C.'. Q .,. I;: .'. I:4.'. l:- .' . f .... "., ................ ...... . .. .................. , ............................ ...................... . 
1856 
1857 <)'0"": i'oii" .. i7'o ·········· .... Hiss .. ARM'"'''' ·l1ov .. ·· . ·;.·;il········· .. · .. ····· 'SEE" ii" PN" wAs ' 'iN·pur· ...... · .. · .. ·· .......... ·· .... ··· .. ····· .. ·· .. ·· .. . 

....... 9.0~ ... 1.42 .... 26? .............. 1859 . oR~ .. .. .. A ........................................................................................... . .......... .. 
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......... Gt;~t;~A~ .. V:>~ .. $~.~JlQUJ.INES ............................................................. ~RI:1 .................... <?~; .1. ~':.5" .. . ~~~My'C 8.<? ....... . ......................................... . 

.............. '006 ':i4'3 ' " 3io ··· ··········· ·iiii,o .. ············ ·Iii ··················· .. ····· ..... 'ji' 'iici "pii . .. Ejdt .. ··· · ······ · ······· ....... .................................................... . 

.... . ................ .. ..... 'M~ ........................................................ .................. .......... . 
006.14 4 353 1862 XCHG IH .L ) = PSDW 

............... ~~:. :. !.;g ... ~g.~ .. ;~.~ .. !g.~ ... ~.::.! ... A'RH'i ····· · t·~i ······· . ~. :. ~g~.~: .............. ~~ ~ ~ ~ .. : .. ~§g~~ ......... , ................................... , ............................... . 
006.153 176 1865 MOV A.M GET PN . 006 :154 " '376 ' 002 '" ..... 'i866" .............. Cpj ········2··· .................. PN .. ; ·· i·!' ········ ............................................... . ................................ . 

........... ... OO~ .•. 15~ ... ;H .1 .. 1;2.5 . .QU ... l .B;l7.. . ... c.z . . .. E.~I. IF 2 . ENABLE KEYBOARD INPUT 1868 ....................................................................................... . .. . 

006.161 176 1869 MOV A.M GE T PN ......... ',YO,,'; ii2'" ':ii/, ' ·004·· ···· .... ia70 .. ······ .. ·· cpi······· 4· .. ······ ...... p't{ .• . ·4'1 ········ · ······················ · ··············· .. ········ .. ··············· 
............... <?q6 ... 1M .... ~~.~ .. .............. 1.B?!. . PUSH H SAVE PN POINTER 006.165 314 305 016 1872 · .. c·i ········· jiicM· .. ····· .. ········ j·F··4·,' ·[ ·Xi'i .. iNsE·Iit· tHARA·Ct'ER' ·MO[,E ·· .................................................. .. 

006.170 3 4 1 1873 .. F:0F: ....... ~ .................................. . . . ............... ....... ······················ ·····1874·· ......................................... ............................................... . 

··············g§tm ··m· 024 ········· m~ ········· · ···· g~~ · ······ ~6~· · ················· WI~b1 · ................................ .. ........................................ .............. . 
006.174 314 263016 1877 CZ XACR IF 20 . EXIT AUTO CARRIAGE RETURN .. . .. .. . . . . . . . . .. . . . . . . . ... ··· ··················i EI?EI ' ................................... ............................................................................................ ........................ . 
006.177 176 1879 HOV A,H GET PN ...... .. ..... oo.i;; 2M " '376" i54···· .. ··· ·issl)' ······· ······· cp'[ ······· ·iF ········ .. ········· s'Et" :IF-" 'PN ';;' F·iNill··························· · ······ .. · .. · .. ·· ................................ . 
006. 2 02 310 1881 RZ IF FINAL .................................. .............. ·1·S82········ ·················· .............................................. .................. ............................................................... . 
006.203 043 1883 INX H ELSE. POI NT TO NEXT PN ............. ·0·0,,·.2·04··· '03'0' '342······· · .. iss-i .. ············· JR········· ARMi' ................................................................................................................... . 

.. ......................... .. ....... . .. . ..... A~!l~ ... H ......... ili?JW .~. Mi?I .. ~~ .c . ~~~~ .. ~f'TE ..................................................................................................... . 
1887 * ......................................... ....... ;g:g ... : ........... ~~.~~r.;* .. ?p~ . ~H~ .. BAllg . R~T~ . :rOo .TfjA:r . "PE.CI.FI.E(I .. BY .PN .............................................. . ....... . ......... . 

1890 * ..... ........................ ........ ... . ....... . iS9i'" .j, ......... ·ENTR·y ····( iii " ; ' 'it'Iiii ' 1'1'" 'NO' 'F'N ' 'WA'S .. iN·P[ii ···························· .. · ............... .. ........... . 
1892 * (D , E) ~ PSDW .................................. ......... ···18·93····. ·· .... , ....................................... , .................. ............................................................. . 

.. . ... . ............ . ................. .......... \ ~H ... * ........... ~~.I.T. .. . . NONE... . .. .. . .. . . .. . . . . . . . . . . . .. . . .. .. . . .. .. .. ...... .... . . . ... . .. . . . . .... ............................. . ................... . 
1895 * 

........ \~.~6 .... * .......... USt;$ ...... A, ~'k' ~!! t;. H. h.f. ...................................................... . 
1897 
1898 ..... 0'06': 2·06···· i 70" ...... 'iS99' " ASBR" MOV A; B····· .. ,··,······· S'EE" IF PN" W'AS" i ·NF·'Uf ·'···'····· ......... , .. .. 

.. . . Q~9. ·.?Q? .. 46? ............. .l. ?QQ ..... . ......... PRA ... . ... I\ ...................................................... . .............. . 
006. 2 10 050 OOS 1901 JR Z,ASBRl IF NONE SPECIFIED. DEFAULT TO 110 BAUD 

............... 0'06': i i i '" 353' .. ....... ...... ~:§~ ..... .......... XCHO········· ········ .. ·· .. ·· .. ··· ,(,:,.;c, ·;;· F;51;,," ...................................................... ....................... .. 

. ............ · g~::m·· ·mo·t',, ········ m~· ·············· 2~i "'" . ~.~ ~ ................... ~~\:~bE" ...... ..... ...... ........... ........... ........... ........ ...... . ..... . ........ ...... . 
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1911 * 

..... ..... ................. 

............... , .. ......... T9i:2 " ':i<"" .... . , '*ASGiliI" SHS" OR ' RE SEi'S ' 'tHE ' 'ORApHi'CS ' KOti[ ' 'AN'~/O~' ·tHt· ' ~'EiiEf,.st · iitt.ro· ·iltlt,r ·"'·' .. ···· .. ·,· .. ·, , ..... , .. , .. . 

1913 * ....... , ........ .. ......... j 9'14" .. *, .. . 
1915 * ENTRY eEl = ZERO IF NO PN WA S INPUT """"""" ., .. . , .. ' ... "" .... "., ......... " i9i6 " ':i<"" ...... , .... , ... . , .. (ti;E) · '=' 'F'SDW "'''''' ......... ,', ......... ,., . . ,', ......... , 

1917 * ................................... . .......... ' ii;iie " '*, ......... 'ExiT " .. 'NONE '··· ........ , ............ -, ....... . 

. ,.,"", ...... ,", ...... ".,' .. , ... " ..... , , m~ ·· : ···· , ... ' uSES "" ' A,t',E,H,C;~ 
.................................. _ ...... ~ .~?1 ................... ,........ . ..... ................... .............. . ......................... . 

1922 
006 , 222 170 1923 ASGH MOV A, [( SEE IF PN WA S INPUT ...... , ..... 00"6: 223 " '26'7 '········,·,··· i'92'4·············· ·oRA'· ····· ·Pt···· ..... , ........ . .. . ............... , ..... . ... ,. ........................... .... ........... . ............... . ..... . .... . 
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1926 

006 . 226 325 1927 PUSH [0 SAVE F'N POINTER ............................................ ... i·92·s'····························· ......................................................... . 
006 . 227 321 1929 ASGH1 POP [0 GET PN POINTER .. . . , ......... , '606''-2':iO'" 032··,·,',··,"'" 1930"······,····, TDA'X" "" ti " ..... , ... ,' ' iiO' 'F'N '"'''' .. , . .. ,.,', ... ,.,' 
006. :) 31 023 1931 INX [0 POINT TO NEXT ."",.,. ·0()6.-232·· ·32"5 · .. "", .. ,·,·, i '<I 3'2 , " ........ ". 'Hjs'H"'" '(,""'." ....... " .. ,. 'sAvE' FOR ' NExt 'F-iissis) '''''''''''''' " .. , .. , ... " .... ".,., ." .... , ... " .... , .. , ...... , ... .. 
006 . 2 33 041 227 006 1933 LXI H, ASGH1 .. . ~~T .. '3~1'~'3~ .. ~~~!~~.~~ ............................. .. .......... .. ................... .. 
'OO'6~ '23'6 . j ·4·5··············· i93·Jj ·········· ····F-l.;SH ······H··············· 

1935 
" .. ', ........ , 006; 237 " '64'i ' '26'5 ' '606 '" i 936 " 'ASGHL$' 'L)(!" " " W;ASGHt"'''' .. , .. 0-1; U ' '=' 'O~M'Hrc ' 'iIOnr ' rA~l:r ' M'MtSS ······,······· .. ·· -- .. . , ..... " ... ,."" 

006.242 026 00 4 1937 HVI [I , ASGHTL (D) = TAErLE LENGTH 
.,., .. ,""" '·0()6; '2. '. '·' ()36 , 00'3 " ....... j 938 .. 'ilVi"" ., 'E·;AsliMtiJ ·· .. " .... 'n) ' '=' UKE ' 'wi'i,tH ············,·· .. ··· .. ······,·, .. "' .. ······· .. ··· ....... -- ....... --, .. , 

, .............. Qo,4-' .:) ~,4 .. , H~ . M.3 . .Q1 ,~ .. . 1 ,9~,~ CALL STAB SEARCH TABLE FOR PN VALUE .... .. .. , .......................... .. 
006.251 070 007 1940 .... jR .. · .. · .. 'i; ';ASGM2 ...... , ...... iF' ·NOi"'iil .. ;-ABLE·, .. MUS;- .. Bt .. il Ati ·fid . ·b'''' .. FY'NAC ' .. 

1941 ., .... , .... ,. "006 ;25'3 " '0'43 """" " '" .. i94 :2 '····· .. · .. ,·· ·iNX .. ··· .. 'Ii " --,' ..... , 'ELsE'; ' 'Hi 'YAiiLE'; " lio' ·to ' 'RoUt'tNE ·'·" .. ,·"""'·" " .......... ,", .. , .... ,", .... , ... , .. . 
096.254 146 1943 MOV H,M GET HSB ........ '00'6 ~ '25'5'" i"S7 ··············· i 94·4·············· ·Mov······· ·( ·;At···· · ·········· ... '(sa' .............................. , ...... . ................ .................................... . 
006 . 256 0 2 1 307 100 1945 LXI [I , HOCiEA ([-, E) ::!: MO[tEA FOR ROUT I NE S 

",."""" ' " '60i, '.26i' . 3si "·"""'" 1·94'6'·········, .. · ·PGill '· .. ···· .. " ·""·""" ., .. 'Gii · TO' 'A'OVRESi;' 'iN ' TABLE .. ·· .. ··, --, ... , ................ ,"" " ............... ,. " . .. , ... .. 
1947 .. . , .... ,',." . 06'6 ; '262 " . 34'i .... , ...... '" i948 . 'ASGM2 ... ·pop······· 'H' ................... ·toss·· j:"Ok'CED"RE'tiJ'RN" A·oriRE'ss····· ................. .. ........................... , ' .........• 

.. .. .. .. -- ' .. 90.00' 66" '.' 2
2 
.. 6

6
, 3
4
" " 34 ;!1'1\ .. , .. .. .. .. . 1949 

' T9S'0 ' 
m ...... 1' ..... , ............... Ii!-,E~ . i!TA~K ... . ...... , .... , .......... ,., ....................... . . ................. . 

.... , .... " .... , .......... ,' .... " ...... ,"'" {<IS'2 " .. ......... ASGi1t' '~" ANi'-i ' SET ' GRAPHics' 'ilOt'E ' TABLE .. "····,', .. ,·" .. ·" .. ··,,··, · ,· .... ,' 

1953 * .. ,',.,', . ..... " ............ , ........ ,,",.,'" ' j 954 " ':i< " 

" ....... , .. "." ... ,', ..... " ., ... , , .. , , .. l?~~, .. ~ .. 
1956 
1957 

'" '''ASGilh' CONtMNS ' t 'HE ' Ai,tiFiESS ' of ' ·tHe: ' 'Fiout'WES" wHl'Cff 'srr·"··' .. ···· ...... ··,· .... ·· ........ " .. "' .. ·, .. ···, · .. " 

, T,H~, . R~~.Y~,~T.IiP" ~.RA.PH.IC .. O,R. ,REVE,R~.~ , ,~I.nE,O , ,M9.n~ ..... , .......... , ... "" .. ,', .... , ......... ,", .. ,.", .. ' ... " ....... , ... 

...... ,., '6ii6 ; ':/6'5'·"· .. ·, .. , · · .. ,,····· j 'i5S " ·AS-GMt· .. · 'EOU .. ·· .. · .,j: .... , .. , ...... , ............ " .. " ....... ,.,", .. , .. " ......... , ... , , ......... , .... , .................. ', .. ' ..... , ........ . 

.... , · 0'06.265 · '606-- -- m~·· .," till"'"'' " 0""'" ""', ... " .. , ' 2'E~'O " --' .... , .. "".",. 
006 . 266 325 017 1961 ··,',····· ············· i.ii · 

........... , .. ,~o.~ , ,27,0 , .. 0.07, . . " , .,."", .. 1~6:l .......... . 7 SEVEN 



.. , 

1419'TEllffH(AL TIRI1CJARE 

, G!';N!,;RA~ . V~~ ,~l!~RO~UN!';~ 

" ' 00.6.271 

.. '00.'6,'273 
,<10.6.274 

361 " 0.11 ' 

0'12" .... 
0.61 911 

0.0.6.276 0.13 
00.6.277 275 '016 

...... 

.. 

0.00..0.03 
.00.,0. . ~Q4 

0.0.6.30.1 
006.30.'2' 
0.0.6 . 30.3 

0.0.6 . 30.4 
()06: '30.5 
0.0.6.310. 
00.6.313 
0.0.6.314 
00.6.316 

0.0.6.321 
006' ,322 
006.323 
00.6.325 
006.330 

0.0.6.331 
0.0.6.332 
0.06.33'; 

0.0.6.337 
0.0.6.340. 
006',j4:! 

0.0.6."343 ' 

170. 
' 267 .. 
310. 

353 
0.0.1 :3"10 
0.21 30.7 
i76 ' 
376 002 
314 226 

176' 
345 
376' 0.'04 
314 IQ? 

'34i 

176' 
376 0.24 
:'Ii 4' 2'76" 

176 
376 150. 
310 

043 
Oo.q· ,344 , '9,39 , 3~2" 

10.0 
10.0. 

0.10. 

o.~1 

0.10 

1964 
1965 
'1966' 
1967 
1968 
1969 
1970. 
1971 
11>72 ASGHTW 
1973 ASGM~L 

1975 ** 
1976 * 
1977 * 
1978 * 
1979 * 
1990 • 1981 * 
1982 * 
'1983 ,. 
1984 * 
1985 * 
1986 
1987 
1988 ASH 
1989 
1990. 
1991 
1992 
1993 
1994 ASH I 
1995 
1996 
1997 
1998 
1999 
20.0.0. 
20.0.1 
20.0.2 
2003 
2004 
200.5 
20.0.6 
200.7 
20.0.8 
20.0.9 
20.10. 
2011 
20.12 
'2013 
20 14 

[IW ' ERiiti ' 

D8 10. 
DW EO~ .. 

08 II 
DW XGH 

EOU j 
EOU *71\~GHT/ASGHTW 

ENT'ER REVERSE 

TEN 

fi£A11{ fi9ASKVf. 4 o fnO"/7'S , 
Q?,: I ~; ~6 30~HAY -eo. , 

VI[IEO HODE 

,ENT~~ Q~fIf'HjGS HQ[I); 

ELEVEN 
EX(T GRAPHICS HOIIE ' 

l 'ABLE IS' T'HR-EE BYTES WJ[IE 

T~8LE LENG!H 

.... 

ASH - ANSI SET HODE 

*ASH* SETS THE HO[l[(S) SPECIFIE[I BY PN 

ENTRY 

ExiT 

USES 

HOV 
ORA 
RZ 

XCHG 
LXI 
LXI 
HOV 
CPI 
CZ 

HOV 
PUSH 
CPI 
CZ 
POP 

MOV 
CPI 
cz 

HOV 
CPI 
Iii 

INX 
~R 

(8) .., ZERO IF NO PN WAS INPUT 
(D', E') ~ ps[iw 

NONE 

A,B,C,D,E,H,L,F 

A,B 
A 

s'; Mon'E£< 
O,HODEA 
A;H .. 

2 
OKI 

A,M 
H 
4 
EIC,~ .. 
H 

A,H 
20. 
[ACR ' 

A,H 
' h' 

H 
~~H\ 

SEE, IF PN WAS INPUT 

IF 110 PN 

(H ,L ) "" PS[lW 
(Ie;c ') '.., HobES 
( [I,E ) ,.,. HO[I~A 

ilE'tPN 
PN • 27 
IF 2 , [IISABLE KEYBOARD INPUT 

GET 'PN 
SAVE , PN PQ~NTER 
PN '" 47 
IF ~! ENTE~ [NS~RT CH,A~,APE~ H9~~, 

GET ' PN 
PN = 20'1 
IF" 20 ; ' 'ENTE'R AU'TO ' C"\R'RI 'AO"ERE'rURN 

GET PN 
SEE IF PN • FINAL. 
IF FINAL 

ELSE ', POINT T'O NEXT p'" 

PAG£" 41 ' 



........ 'IU';> ' TERIfHfAl' ·FIRMr.fAR"E ············ · · .. ······· .. ········ .... ······· · ········ .. ........................ ..... HEA'Tff' H8A'SIi' VI: '4 ' .. 0"1 1201 71l " ..... ... PAGE .. · .. '42 ....... 

...... . C.D~ ................... 9.~': .~~':. ~? .. ~.Q ~!WY~~9 ................... ...... . 

.............. ...... ....... ............... ...... 20'i;· ' d . t~fI ' ::. CuR'StiR· '['tiwN .. 
20'18 * .......................... ........ ............. ·ioW ·· " .... · .. ··· "ct;N* ' HaVES' THE' c·uRstil'.: · 'DtiwN ' b'IiE Tit-ie: ' 'oN" tHE" o'i!;'pLIi '(; ' 'Bu'T ' ·riOES··· .. ·· .. · .. ··· .... · ........................ .. ....... ..... .................................. . ~m .. : ......... NO'.T . C:~lJ~.~ . f'! .. ~CRO'~L,.P,,~:r . :rH~ . ~A~T .. V.NE ................................................................................. . 

2022 * .. · .. · ........ · ........ · '2023 .. ·* .... ENTRy .. ·· NONE······················ .... ··· .... · ...... · ·· .. ··· .... ···· .. ·············· .. ··· .. ··· .. ···· .. · .. ·· .. · .. ·· .. ······· 
20'24 * , ...................... 2025' . • .... ExiT .. ··· NONE········ · ...... ······· .. ·· ·· ····· .. · .... ·· 
2026 * ....... . .. . ... . ........................... ·20'2'··· " ·········· US~S"'" A; to'; t; ti; ~ ; H; l; r ····················· ···· 
2028 ................................ ·2029········ ........ ......................................................... .... .... ... ..................... . 

0'0'6.346 0'72 273 10'0' 20'30' C[lN 
· '6O'6:'3:;'i" ·376 .. 027' ....... 203i .... ·· 
· ~<?!., ~~L .~~<? ............. ~Q3< ... .. 

20'33 

LDA CURVP GET CURRENT VERTICAL PO'SIT ION ...... cpi' ...... 2'3········ .. ···· ...... oN ' U,Si' TiN'Ei'S)·'i ······ .. ······ .. ···· ······· .. ·· .. ······· .............................. .. 
. ..... R.~C. . . . ... . . . . . . . . .. . ............. If .. ~9. ' ... q .u ................................................... ... ............................... . 

20'34 * JMP PLF ............... ~qi~! .. P.q . " . qN~.x~~~ ............................... .. · 000; 000 ........ · ............ 2'035'" ......... ·j;:·RR·tiZ .... ii~ i;L F ' 

20'37 ** PLF - PERFO'RM LINE FEED .............. -,'.- ........... ..... . -, .......... 2038'" *'" ... , ................................................................................. , ................. , ............. ,-, ..... -... , ... . 
20'39 * *PLF* MO'VES THE CURSO'R [lO'WN O'NE LINE IN THE [lISPLAY MEMO'RY. IF ...... .... ........ .. ........................... 2040' .. * .......... THE' . c'uFiso'R' 'wAS ' 'oN' . I 'HE" :i3R'[I ' 'L i 'HE'; . 'TH'E' '[. i 'SP'LA'YE'ri ' '0 i '[iE'c:i "i s· . S'CR'OLLECi . . . . . . .. .. . .... . . ... . .. . .......... . 
20'41 * UP O'NE LINE AND THE NEW LINE IS WRITTEN FULL O'F SPACES • .................. ····· ·· ........ · .. · .. ··········20·.;2 .. ··*···· .... ·· ............................................................................................................ . 
20 43 * .................................. 2044'" * ..... 
20'45 * ····· ··········· ·································20·.;6 .... * 

..................................... 29~? ... !I! 
2048 * 
2049 

.... ENTRY '" NONE" · .............. · .. 

.... E'xW ..... NONE' ........................................ .................................. ... ........................ '" .. . 

... usEs······ A; B'; c'; D',' E'; H'; l '; F···················· 
........................... ········· 2"05·0· ···· ...................................................... ......... , .................................. ........ .................................. . 

0'0'6.354 0'72 273 10'0' 20'51 PLF LOA CURVP GET VERTICAL PO'SITIO'N ........... .... '00'6; '357 ' " 3'76" 030··· .. ··· · 2052 .. · .. ····· .... cp'i .. · .. ·· 24· .... ······· .... ····· oN ' '25TH ' i.·ii-iE ;? .. ·········· .. ··· ·· .... · .. · .. ·········· ............................ ............. . 
.. ............ QO!', M .l ... ~AO ............... ;:o~~ ............... ~.~ ........... ..................... I.e .. ~9. ' .. PH . ~.u.~9qT .. ~NY .. ~q.I.QN ............. ..... ....................................... . 

20'54 
2055 ............... 006: 362 " '02i" i 20' '000' . 2056' " PLFO'. 2 LXI ..... i:i; 80· ······· .. ······· i.·iNti:; · ~ .. ilo ' 61AR·Ac·TE·RS··· .. ···· .. ···· .... · .. ·· .. · .. ··· .... ···· .... ········· ........ ·· .. ··· .. ·· 

0'0'6.365 0'52 270' 10'0' 20'57 LHl[' CLSA GET CURRENT LINE STARTING ADDRESS ............... 006: 370 ' .. 0'31 .. ···· .. · .. ···· 2058· .. ·· .. ··· .... · DAD ' ..... D .. ······· ............ ilIiti ' A' Til-flt" · .. · .. ·· .. ··· .. ·· .... ··· ........................................................... . 
006.371 174 2059 MOV A.H STAY IN VIDEO RAM ...... . ... .. ·0()6 ·. '37"2 .. 3'66" 3·70····,···· '20·60·,·,··········· OR'! ' ..... VRAHSi256 ····· ......... , ........ , ........................... , ....... , .................. ,. ,." ........................... . 
0'0'6.374 147 20'61 MOV H,A ............... O'Ol;: :17:; " '04'2' '27'0' 'iiio ··2·06·:2· ····· .. · .. ···· SHLD ..... eLsA ················ " sET' 'NEw' L i'NE" ijALuE ·· .... ··· .. ··· .. ············ .. ···· ········· ............................ .. 
0'0'7.0'0'0' 0'72 273 10'0' 20'63 LDA CURVP GET CURSO'R VERTICAL PO'SITION ............... 'oc);;; 'o03 '" :m; ' 0·27'·· .. ···· ·20·64··· .... ···· .. ·· e lij · .. ···· 23· .. ···· ............. ON' LAST . liNE? · .. · · ·· .. ··········· .. ··· .. · .... ···· .. · .. · .. ··· .. · .. ·· ........................ .. . . 

. •. .......... O'.Q7, 9.Q;; ... O'4.Q .. Q~. ~ ......... ~.gtl '" ........ J~ ........ . J:I.~!f.~q .............. !f . N9! .RJ:I .. ~A. ~T .. qN~ ....... .. ................. , ..................... . 
20'67 * SCRO'LL VIDEO' TO DISPLAY A NEW LINE ............................................. '''2'668 ' .. ,j, ................ ................................. ........... ......................................................... . ....... .. 

......... . ..... . O'?7: .0'0',7 ... ?72 .. 3.11 .. 1 .~O' .... 20'.69....... . l:D~ ....... ~O'DEI ................ G.ET .. ~~D.E .. FL.AGS ........................................ ... ................................... .. 

.................... .. ............................................ ......... ...................... ... ...................................................... ........................................... .... . 



.. . .. H19 TERM I NAL I' rRMI.lIIRE · ....................... . 

........ Q"N"RI\L..I,J!>~. !?~~~!lV:qN~!> .. . . ...... ... . 

007.012 . '346' ·200···· ... . 2070'" .. . . . . AN ·!' ··· ... Hi'. 25L 

O~7.q.l. ~ . OsO 016 207 1 .. :J.~ .. . . ?~f'LF.Q.' .~ .. . . ............ .. ...... i072 ....... 
007 . 016 345 2073 
007 . 017 oii "iio"ooo ' io7",, ' 

PUSH Lxi .... 
007 · 9;t~ .. O~. !.. ... . ;\07.=1 . 
007.023 353 2076 
007 .02 4 341 2077 
'007'. 02~ .. 3·..; ;; .. .. · . ~67B ' 

007.026 006 005 2079 
M7.03·0 "· 31s" 040 ·oio 2080 ' 

. 007. 9.3~. .~4.L .. .. .... .. .. :z.Q8.\ .... . 
208 2 

Q9? .. .o34 006 005 2083 PLFO.5 
007.036 31S"2·12 .. 6't'6 . 2084 ...... . 

. 907 .. 94~ .. 9:\? .. ~~" .l09 .. ;?0~5 
007.044 021 120 000 2086 
007 .047 031 208 7 
'607'. 050" ·i7".... ..· . 2089" 

DAD 
i(CHG 
POP 
PUSH 
HVI 

' C'ALe 

fqf' . 
HVI 

' CAL'( 

.. Lj!~n 
LXI 
DAD 

. HOV ' 
007.051 366 370 2089 ORI 

. . .. .... 0'07 .053 ·14 i .... .......... i(l96 · MOV 

007.054 042 266 100 2091 SHLD '0()i:057 .. 174 .... · .. · ...... · i692 ........ · .. · .. ·HOV .. 
007 .060 346 007 2093 ANI 

" 007': 062 i47 .... ........ · 2094 HOv . 
007.063 042 301 100 2095 SHLD 

..... .. " Oil] ','066 ' i,3'0 ' '004" . . i'09'6 .. .. . .... . . JR ' 

2097 

P ..... 
H 
H 
B.80/16 ... c·PH·i6 .... 
H ... 

((,80/ 16 
.. jisiiA ...... 

~.H9.HE .. 
0,80 
D 

'A';j.i ' . 
VRAHS/2S6 H;A ····· .. · 

. ? H9.~~ ....... 
A.H 
HOHAX/2S6 
j .. t; A" , , 

VLSA 
. p't.:F'i · . 

007 .'670 07'" ...... · .... "ioi,s ·P'Li"·C .... INR " A" ..... 

... <107 . 97 \ . oRPL\9.0 .. ~.09.9 ............. ~~~ .... '.4~.1!f' .. 
2 100 

P~f. 

" S'EE" r'F '2s'ii .. t LiNE IS' E'NA'9L'EO" , 
IF .N9~ ~ 0 ~.qRRy A.B9IJT .. ~~Tfj . PNE . 

SAVE NE~ LINE STARTING ADDRESS 
A'00" 80 ' FOR ' fJEGINN'iNii' of ' 26TH" LINE " . 
,,,. . " 

(D.E) - BEGINNING OF 26T H LINE 
(H . L) - BEGINNING OF 2~~ H LIN~ 
S AV'E ' AiiAIN ' FOR LATER 
SET MOD 16 COUNT FOR ONE LINE 
Cijp'y ' U'NE ' ..... . .. .. ........ .. 

5fj,P . ~. BI'Il.INIHNIl .. 9f. . ~~!J:i . L~.~~. 

SET HOD-16 ERASE COUNT TO 5 (80 CHARACTERS) 
~RdE if6 ' SPAC'ES' TO iii'DEii' 'TO BLANI("rHIS 'Li NE'" 
\l~ T 9~P. HQH ~ PO.~1.T JQ~ ... 
ADD ONE LINE 

vn'.~!.~ . !!9.H~ .. P.QS.u.IO!L .......... .... .................... . 
SE T VALUE OF HOME POSITION FOR CRTC 

UPDATE 'CURSOR ADDRESS' .. 

AD['''ONCTO LiNE 'COU NTER 

"4~" " 

....... . .. .097·971 ... 95L~?1 .. 1. 9.~ .? 19L . f'.~F~ ...... ~fj~):! . .. ~~~!W .. .1l".T. W~R~W ~~.~~QR . pq~. !!. !9.~ .. .. .................................................. . 
007 .077 031 2 102 DAD D ADD ONE LINE 

.. 99} ' .109 17.1 .......... :Z.IN . ~.qy ..... ~ ... tI ..... . S.T~x..~N .. yW~O .~M ............... .......... ... .......... . ........................ .. 
007.10 1 366 370 2 104 ORI VRAHS/256 
9.Q?,·1.Q3. 1~.? .......... ~ 1 9.~ . Mq!J ... . ~. 'f' . . . 
007.104 042 274 100 2 106 SHLD CURAD U'P[;",i:E "CU'RSOR ADDRESS .......... . 

........ .. ....... 2.19? 
2 10 8 

0.07,. 107, ~9.L\~.".o16 . 2.19.9 .. ....... JHP 

. . ... ....... ..... 21i'C '*'* .. 
2112 * 

PLFCR - ' PER'FORM i.iiiE FEED' AliD/OR CARRIAGE RETURN 

..... . . ...... . . , ..... ............ . .. 2'ii3 .. '. '. 

21.1. ~ ~ ..... 
2 115 * 
21 16 * ... . ... . . . . .... ........ .. 'Hi? '''i, ' .. . 
2118 • .... .. , ......... . ....... · .. .............. 21'19 · . . .. .. 

2120 * ................................... . '2t2 i .. ..... 

2.1.2;2 

*PLFCR* PERFOiiMS A CARR'IAGE RE'TURN PRiOR '1'0 'PERFORHING A' LiNC 
FEED IF T.HI' AUTO 9ARR!AG~. R~!'uRN .FuNcnqN I~ SE.L~.CT~P 

'ENTRY NONE 

EXi'T ' NONE ' 

USES 



........ ' IU9 ' ·TERtiINAL.: "FIRMWARE '" 

. . . . 01; N.~ RA~ .. V .• ~ . . ll.W~O.ljTm~ll. . .. . .. . . ..... . ... . . 

.... ... ................. ii2j" 
007.112 315 354 006 2 12 4 P~FC.R 

.... '00"7 '. iis " ()?:i"li!> (0(> ':ii'is" 
007 .1 20 3 46020 2 126 

...... " 0'07": 1'22 . 30':i od ' oi 4' ' i"i2'j ' 
2 128 

CALL 
1.DA · 
ANI 
JNz" 

PLF 
iio'DEI< 
M~ ,A~R 
PCR 

PI.,FP' . 

DO LINE FEE D 
GET "HoriE F1.AGS 

. HEATH HSASti" VL'4 ' . ()U2()/7S· ······ '" PAGE '" 44" 

.Qy;)~;~~ .... 49.-MY.~B.Q ..... ..... ..... . ....... . 

s~J; If. A.~R ~.E;~.E;P~Q 
IF SELECTED 

" 0<)"": '125 " ' 31i 2 i 29" . . . REf .. i:{SIt ·; · JusT' 'RtfliRii .. 

2 1 3 1 ** 
2':32" * 
2 133 * 

" id ;" *," 
2 135 * 
'2(36 ' it 
2 137 * 
2 i 3s'" *" 
2 139 * 
'a 40 " *' .. 

PBS - .. PE,RFC!R.~ ~~.CK.~~A~.~ . 

CLF T - CURSOR LEFT ....... ... . ....... . 
~PB~.* -.~c.~n~ .. S.~~.p~ . .!~~." ~UR .• OR .QNLF:9s!.T ' .Q~..T.O .~HU.E f.T.' .. ~V:U!9E.S. ~~n ... ... . 
WRAP AROUND TO THE PREVIOUS LI NE AFTER REACHING COLUMN ZERO 

ENTRY NONE . ................ . 

2 141 * EXIT . NON~ .......... . -............... '2f42 ' 
2 143 .... .... .... 'i(,;'" 

2 145 

:i: ................ . 

* USES A,H , L, F . . . , . . . . . . 

... o07':iz6 
007.126 

····007·: i 2" .. 

... .. . . . ..... . '2"146 'PBS'" Eiiu···· ',j 

072 ' 272 
267 

2 147 ... ~~n . .. (00 " ·2i·.ii EOU * LD·/i" ······ CUR"'P' . GET ' CURRENT ' POSiTioN' 'oN' liNE'" 
SEE IF COLUMN ZERO 007 .131 

·· · ··007·: i32 · 3i o 
2 149 . . . .. "ii"so 
2 15 1 

. ······· 007 ·:i3"3 .. 075 ····· · ·········a:s~· 

007.134 062 272 100 2 153 
...... ... . . ' 00''' ,"i37 (>5Z" Z7o\" i oO" ~ i 5 o\ 

ORA A ·Ri ···· . 

. ticR ··· .. 
STA 

. L'HLlr .. 

A 
CURHP 
CURAri ' 
H 

IF' AT ' I<Eii iNid",ii ' of' L·I"'£ ····· .... 

ELSE', . '[,e:CREMENT ' CURSOR 'posItIoN" " 

.. ·· tiEy ·c"Uk·sbkAD·tik·ES·S .. 
. '09?.' .I~.2 ... 0.5 3......... 2 155 
007.143 17 4 ':i i'56" 'PBSI 

[lex 
'MOV ' . 
ORI 

" A;H 
VRAMS/256 

DECREMENT ADDRESS 
...... STAY" ii-.i ·viiiEo ·RAM · .. 

007.144 366 370 2 157 
M7:i 4'6 ·· i·, ;,- ···· ':i1SS ' 
. <10? .' . 1~? ... 0.1 2 .. 2.<~. 1.09. 2 159 

21"60" 
2 161 
2i'62 ' 

2164 
.. 2i65 

2166 
'2'167 
2 168 
"21"69" 
2 170 
2i 71 
2172 

** . *" 
* •• 
* '*' 
* * 

.. ·MOV .. ·· H;A .... .. . 
.!?H.~D .. .. ~\JR~)J 

CPR - CURSOR POSIT ION REPORT .. ". ,.. -,- . - .. --... .. . ..... . 

*CPR* OUTPUTS THE CURSOR POSITION IN THE HEATH FO~~~c .. . .................... . .... ......... '**" ("st-· y" pi ' 'Pc" ** .. ...... ........ ............. . 

* EXIT NONE .. . .. ... , '_. 



Hl"9 TERHINAL: FIRI1WARE' " 

,P,E~,ER,AL, , ~,~~ , ?u~,~9,~n ~~? 

..... " 

'" '" 

007: 1'53 315 100 01~ 
007.156 033 3,31 
00'7,'i60 '072 273 100 
007.163 306 040 
007': i"6S' " 3(5 3is Oi'3 
007.170 ~?;U~?~ ,I,Q~ 'ooi:i '73" 306 040 
007.175 ~!~ , 37~ ~p 
O()7'. 200" 311 

. Q07 ' ,20,! 072 272 100 
007.204 376 i'i 7" .. 
Q07' ,206 ~10 

007 ' 20~ Q7~, 
007.210 062 272 100 
Qo.7 ' ,21~ O,S;! 274 100 
007.216 0.3 
Q07 .+1? 174 
007.220 366 370 
007.222 1~? 
007.223 042 274 100 

007.226 311 

2 i '73 
~1l4 
217~ 
2176 
21i7 
2 17B 
2i '79 
21BO 
i 'lifi 

,21,1l~ .. , 
21B3 
~~.~~ .. 
21B~ 

21,~7 
21BB 
2189 
2i90 
?1 yl. 
21 92 
2~,93 
2194 
V.?~ 
2196 
21~7 
219B 
2199 
2200 
2201 
'22'02 
2203 
220. 
22,qS 
2206 
2207 
220B 
27Q~ 
2210 
2211 
2212 
2213 
221. 
2215 

* * 
CPR 

*', * * * • * * 
* • * * * 
CRT 

US!'S 

, CALL 
OB 
LOA 
ADI 
CALL ' 
~p~ 
ADI 
CALL 
RET 

PSOF 
ESC, 'Y' +2000 
CURVP , 
400 "pcoF'r ' 
. GV~~P' 
400 
!,CQF.1: 

CPR 
' HEATH H9ASH VI.. 01/20779' 
Q9:)S:59 3Q- MAY-B,O 

. .. . . . . . . . . 
OUTPUT FIRST PART OF REPORT 
E~C Y ... ,' .. " 
GET CURRENT LINE NUMBER 
HAKE ASCII 
PLACE ' L1NE ' NUHBE'R' IN Fli' o 
GP J;VRR.e;~,r .. GO~VM~, NUM.E!~R .. 

PU,J: ,~N, ,nf,O, 

*CRT* HOVES THE CURSOR RIGHT ONE COLUMN. IF ALREADY AT THE LAST 
COLUMN. ' THE CURSOR is 'ADVANCED TO 'THE BEGINNING OF THE NEXT LINE'. 
'~Rl* WI~L NQT AQVAtlGE. TIJE, ~uR$PIl , P(\H ~QLUMN 79 Of LINE n. 

ENTRY NONE 

EXIT NONE 

USES 

LDA CURHP 
, CPI ' " 79'" 

~z 

INR 
STA 
~~~D 
INX 
NOV 
ORI 
MOV 
SHL[I 

RET 

A 

CURHP 
CU,RAD 
H 
ArH .. ,. , 
VRAHS12S6 
H.A 
CURAO 

QP , C~RR~NT, HOR';Z(lNTA~ , ~O~IT~ON 
CURSOR AT LAST COLUNN? 
EXIT IF ~,T~NQ OF, L,INE , 

E,~SE. I,N~,RE~E~T ~UR~9R , POS~TION 

AET , CURSOR AOI'R~~!? 
INCREMENT ADDRESS 
,!HAY IN VIPEQ RAM , 

UPDATE CURAO 

EXIT REGARDLESS 

l'A'GE' 4S ' 



......... )41"9 ' 'TERMINAL: ' FmK~I"Rr """'" ............................................................................. ' H~AIH ' 'HSMM' '1)',; •... ·00:10/79' ··········· ·pi .. G~· ····· ·46············· 

......... j:ir;:Hr;:Mh .. 4~.~ .. ~V.~ROUT ml':s ............................................................. C~p. .................... Q9. :. I .~ :'~9 .... ~O.~My.~eQ ..................................... . 

................................................ 2:2'i1'" .j, ........ cup'::' c'uRsbk ·up ····· ................................................................................. . ...................... . 

............................... ~~ .. ~ ................................................... ... . 
2219 > >CUP > MOVES THE CURSOR UP ONE LINE ON THE I'ISPLAY. *CUP* WILL 

............................................... ~g~9 .... ~ ........... NP.1. .~P.~' .. r.~, .. ~.lW~pg . .F;~H . ~.IN.I; .. ~r;:!'iO ....................................................................................... . 
2221 * 
2222 > ............................................... 2223'" "' ......... ~N'I'R'i '" · i·jONE · ................................................................................................................... . 

2224 * ............................................... '2225 " .• .......... 'Exi T····· ·NONE················ ..................................................................................................... . 

2226 * ................................................ '222'7 " ':f ········· ·us£s ····· ·A';tt'; c';O';E:';H';L';F'·······························,································,······ ............................ . 
2228 ............................................... ·2229 ··········· .......................................................................................................... . 

007.227 072 273 100 2230 CUP LDA CURVP GET CURRENT VERTICAL POSITION 
............... '061':2'32'" ·26'7 ··· .. ·········· 2·23·j ··········· .. ·oRA······· ·A······················ 'CHECK" Fii", ' 'LiNE ' zERo··········································· ......................... . 

.............. !W;:, n~ . J I 9 .............. '~§K """""'" g ............................... .1f .. ~.m~ .. ~'.~9.' ... ~~u. . ~IT.~9I.!T . . ~!mNj:i . !;Yf<~Q~ ....................................... . 

2234 * JMP PRLF ..... !'R . !I.r,r;:!-,r;:Rs~ .. p!'!r;: .. U .U ........................................................ ............ . .............. .. 00'0·:000····················· .. 2·23·S .. ············ ·ER"'Ni' ···· '~PRLF """'" 

2237 ** PRLF - PERFORM A REVERSE LI NE FEED ........ , ,- .................... .............. "2238 " '$:'" .......... ' ............ ' ............................................... , ............ •................. ,., ... , .... , ............................. . 

2239 * *PRLF* MOVES THE CURSOR UP ONE LINE IN THE VIDEO MEMORY. IF THE ................... , ............. , .. , ......... '2240 " .. ......... 'djRS'OR' ' iiAS" ;,CR·EA·[.,,'" o'N' 'TH'E' 'fo'F" 'L i:'NE' 'oF' 'TH'r ' 'riiSPLA'y; ' 'THE' ·[.·i SF:LAY· ·is·' .. ·'·· .. ,·········· .. , ..... ,' ... , ..... . 
22 41 * SCROLLED DOWN AND THE NEW LINE I S FILLED WITH SPACES. " ............... "."., .. , ..... ', .. " ......... '2242 " ·lie '···· .. ··· .. " .... ·········· .. ······,···· .. ········· .. ········ .. ············ .. · .. ·· .. ······ ············ .. · · .. ·,·,· .... ···-····· .............. . 

2243 * ..................... '2244 " .j, ......... ·ENTii" ··· ·NONE ·········· ................................................................................................... . 

2245 * ....... ' ::i246 " . j!: .......... ·ExiT ·'··· ·NONE ············· .. ············· .. ··· .. ··············, .. ····· .. ·· · ,···········,·· .................... . .................... . 

2247 * .,., ...... , ........................ _ .......... "' !i~4'8 " . .... ' ,., .... ·USE·S······ A·;tc·;t·;ti;e:·;H','(: ;f;'·····,· .- ................................. ' ....... " ..... ,., ... , .... , ... ,., .... , ......... , ............ . 

22 49 .•............................................ . '~':iS'O"""""""""'" .............................................................. . ..................•• . ...•........................... . ....•.......... 

007 . 234 072 273 100 2251 PRLF LDA ..... 9\.!RI.IP ................ GP . .Y~.r:,n~.A~ .. p.qS.I!.I9.~ .................................................................... . ··· .. ··,······· 007:237 ···3·7'6·03·0 · .. ······2·:25·2",· .. ,'· .. ····CPj' · 24 25TH LINE? 

............... 9.Q7. , ;(1.1 .... ~ .IQ .............. .• A~ .~ .............. . R~ .............. . .................. If .. 8.01 .. f .ORGP .. "~f ......................................................................... " 
2254 
2255 ....... ,. '0(>'7: '24'2 _ .. 0':2"1 ' 260 ' 377 " '2256 " ·PRLF·O·.·2· ·Lx·i ··'·····o ~ '~Ei6""""""""'( c'-; E') "";' 'Tlios" cOH'PLEHE';fT ' of' 80 ··,··,·· ·· ··············· -.............................. . 

007.245 052 270 100 2257 LHLD CLSA GET CURRENT LINE ADDRESS ... . .......... 0'61 ; 250" . '03i' .... . ......... '2258 ............. 'ili,Ii ' ..... " 0'" ................... 'siiliT'RA'ci' . o'NE:' . L'iiiE .......................................................... . 
007.251 174 2259 HOV A , H STAY IN VIDEO RAH ............... 0'61; 2S2'" '3,,'6 ' 370 ····· · ·· ·2260 ·············· ·oRi' ······ '<iRAHs/25·,;, ···································· ........................................................................ .. 
007.254 147 2261 MOV H.A ............... '007; 2S5' " 042 ' 270 ' \'00 " ·2262 ·············· ·SH·Lii ···· .. ct.-sA················· ' ur;oATE:" L'iiiE ' ·ADDREss ············· ························ .. ········· ........................ . 
007 . 260 072 273 100 2263 LDA CURVP GET CURRENT DISPLAYED LINE NUMBER ............ 067; 263" ·267" ······· .. · .. · ·22·64 .. ··· .. ···· ... ·OR·A .. ······A·· .. ···,······, ..... " CHECK ' FOR ' i.:iNE .. iERo · .. · .. ··· .. ······,···· .. ··· .... ···· .. ··· .. ·············· ............. . .. 

. . .. .. . . . . . ' ~01 , ~9.~ ... 9.1~ . Q97. ......... ~~~~ .... ' ......... ~R .......... t-J~ .• fg~.O ............ .. f .. N.QT .. PN . n~~ .. ?~RQ ............................................ " . . . ..... . ................. . 

007.266 .. niL ~!.1. .. 1.99 .. ?g67. .. .... .... LI'A MODEl GET Mor'E FLAGS .................................................................. . 
..... ..... "007 "271 346 200 2268 . ·ANi' ·· .. · "Iii'; 2:5i. .. ············· 'iii ' 2'si'H"L i'NE:" o'N? 
............... ~Q?', g?~ .. . Q~.~ . ~?1 .......... ~g9~ ......... . .J~ ......... ~!.PR.~F.<?.' .~ ........... !f. . ~.(1T .. o.~ ........................... ... ............. · ............... . ..... . ............ . 



. . ....... HPJ" iERKHIAL" "F"IRl1I1ARE ···· ......... . .............................. . HEII"TH H8~·SK · Vl ·"4 ··· 0·1nO·/78 ··· · ···· · 

· ........ GI':~I':"A~ .. Vl'i~ .. SJ.l~ROJ.lH~J;S .......................................... . .. Q9 :. 1.4 LQO .... 40:-:My~eQ ................... . 

2~7"6 · · · ... . . 

................ ...... ... ....... nn .. * ... . 
2272 * 

....... . •...... 0~7 .•.• 7.~ .. ~~;: . MA . 1.00 . . ?n~ ............. M\~P. . . .... $HQKE ............. . . GJ;l .. HO.Il~ .. ~.QP.~~.$S ......... . .................................... . 
007.300 021 060 007 227. LXI D.23*80 FIND ADDRESS OF LINE .23 
007.303 031 2275 DAD D 

... ······ 007:304 ···353" ·· ...... ·· ... 22'i;, ·· .... ···· ;(Ciili· ···· ..... . ("O'-E ) ·.· ·i;"EiiiN·tiiNo ·OF LiNE" ·23· ··· ....................... . 

.. Z~~.:.~~~~;; .1. ~0 . 09° .~m .. ~~~ .. ~!~O FI.N~ . A.q~.~E.~? . QF P!'/E. t ;t • ...... .. ............................. 

007.311 006 005 2279 MVI B.80/16 . ~\lPLO. ~~ . M.~!': ..... . 
· ···············6(i7~ ·:li":l ··· 3·is·· (i40·· oio· ··2i80·· ······ CALl. ····· cPHii .......... . 

228 1 . . .. . ............................... ·:i'ili2" ·· .• ........ ERASE · 'rop Ti NE····· ... ...... . ....... ................ . 

2283 * ....... ·607 ·."3i"6 .. (iSi ·i70 Too· . ·:ii·8"··· ·PRLF·O: ·S TALD···· . el.sA·· ..... . . ... .. UNE· iERii · iiIiDRESS · ro· i H; U · ·FO"R" ·Eiif'isE"" ······· · ········· .. . ....................... . 

007.321 006 005 .2. 2 . . 8. 5 .............. IlY.I ........ B ..• . 5 .........•........ ~N'~E h!!'!~ .. ~ ~ • . 1.6 .. sP'~~~~ 1 ................................ .. ............... .......... . 
·········607 ·.323·· 3"is iii ·oli; 2286 CALL \JSVA 

007.326 052 266 100 2287 LHLD SHOME GET OLD HOME POSITION · ··· ·· ···· · ··· 00·7:3:i·i ·0·:ii ·· i60·· 3·7i ·· 2iiis··· .. TxY ······ ii;~·86 ···· ......... ...... . . . ....... .. .... . .. ........ . ............................ . .................. . 

007 .334 031 2289 DAD D SUBTRACT ONE LINE 
........ . .. ····OCij ·."33·S " i"74 ' ....... "22'9{) " ···· HOV ," A,H " ...... . " STAY' if..ivioEO ' RAH ' 

007.336 366 370 2291 ORI VRAMS/256 ............ ·607·:346·· "1.;7 ············ . ·:i29i ·· ........... ·MO·V····· . H;·A·········· .. .. ........ ............ .... ............................... ....... ... .. ... . .. . 
007 . 3'1 0.2 266 100 2293 SHLD SHOME UPDATE HOME POSITION .............. 'OO·j · .. 34·4··· i ·74······· .... ·· "2294 " ·HOV ····· A;H .......... sET' HOHE"F,osii"icit·i ' j:"OR 'C'RTC · ........ .......................... . 

.. ......... . . 90.?.'}~.~ . 3.~!U~9 ?' ....... .??'?;>. ........ . .~~L .... . ~QM~.X(~~.~ ............... .......... .. .. . ............................................. . 
007.3'7 147 2296 MOV H.A 
007.35v 042 301 100 2297 SHLD VI.SA ....... 60"7: j~f;l ... ()jo · i)04······· . ·:ii·98·· ...... . ... JR········· PRLF2 ···· .. 

2299 · ......• . ...... ·6I;i1 ·, ·;!!;"S · . ·1>"15· .. . ... ·:.!l·ot)" .. "PRifi"" .. ·ocri · . .. .. A···· ..... 

· .. ........... ~0?: .35.6 .. 0.62 273 100 2301 ......... ~TA. ... ... CURVP .... ·2302 
007 .361 052 27 4 100 2303 PRLF2 LHLD CURAD 

·06;;: 364 63"i" ··· .. ·· 236. 
. P9?: .~~.~ 174 2305 
007 .366 ·366 370·· .. . 2306 ... 

007 . 370 .. !.~? .... 2307 
·· 00·7:37"i 0'2 27 . 100 2308 

2309 
.:ij.j 0 . 

....... q9?.'~7 . 3q~ . 11? ~)1? 2311 

. .. ···· ···o·f'io ·· ···· 0 · ·· .. 
MOV A,H 

. . iiR i" ... . vRiiHS>'2:56 ·· · 
MOV H,A 

... sHL"['· .. C'UR"AI:i ' 

tie:CI'<EMtNY L·INe: CbuN"ttl'<····· 

GET CURRENT CURSOR ADORESS ..... Sut'fR·AC·f oiiE · LiNE:· .............................................. . 

. ..... STA.~ .~~ . .v.~~.EQ .. ~AM .................... . .... •. ..... .. .... 

·2j·13 ** 
231' * 
·2:iis ·· * .. 

.... E'iii - ERASE "iN ·Dls F:LAY 

2316 ~ 
·23 i 7 * 
2318 * 
·:i3"19 * 
~320 * 
2321 * 
23~2 *. 

.. ··'E"ii,* ERASES ·THE AMOUNT OF THE ·SCREEN · SPECi"F"r·ED EiY" PN · 

. E~TRY «(0 • ZERO IF !",O .F'N, WA S. 1 NPlJT 
iD";E") K PS [II~ 

EXIT NONE 



. H19 T£I<MTNAC ·F1RMIJAR·E .... · 

. G.~~~~.A~ .. ~S~ . p.t,J~RO~T.I.~~s .. 

007.377 
010:000 

. 9. ~()·9.01 .. 

............. '''2323 ' * 
2324 

.. '2325 
170 2326 267""-' _ .. -...... '23"2i ' 

.:H~ .;H? . P,P ... ?~_~~ .. 
2329 

El[1 

010.004 353 2330 ....... -oio: 005' _. 'i7'6 '" -., _ ...... '233i" 
. 9.H>.,oqp 267 2332 

010.007 '3i 'i' 3ii ' oTC '233:; ' 
233 4 

. 01 '0: '0 1'2 ' ·0·75 ........ · .... '2335 " .. 
010.013 312 315 010 2336 ....... ................ " 2337 '" 

. 0\ 0,0\ P. ... Q7.;,! .. .... .. .. ... 2338 

MOV 
ORA' 

.. . ~? 

XCHG .... rio·v . 
ORA 

" ji 

. ... '[iC'R 

.. ~Z .. 

. A ';/1 ' 
A · .. · .. ERM · 

A 
EB[I 

tieR A · RNi ........ · .. 
010.017 300 2339 

..... ........ .. ... 2.Ho ... 
2341 * " ji-ip' 'CLR'" 

HE~TH'H8ASH V1.4 · 0 1120178 " .. f 'AGE '" ~'8 ...... " .... 

39.-MAY-80 

SEE IF PN WAS INPUT . _... . - .. .... 

. ...... ~F . ~q p~ , ' ... E;~ _A!?E; ,TO, .~~~I , .9F ?C~~~N . 

(H, L) = psnw 
cit'i 'F'N .. 
ZERO· 

" j F" i'ER'O;" E'RA'SE' to Eiu; ' OF PAGE 

'ON'E1" ... _ .. _ ..... 
. .IF. .O.NE.' ... ~R.A?~ BEGINNING OF DISP~!,Y 

TWO? 
" iF' i'OT" T'WO; " EXiT ........ 

.' ELse:', . 'cLEAR ' [IISP'lA'y" ······ 
.. O()0 .. 900 ... . ............... 2.~~.~ ............. ~.RRlg .. *.~C!-,~ ......... .. 

.. .. ... ........ .. ........... .. " 2344 " * ........ " cLR .~ "cLEAR '" .. .. 
2345 * ......... - ······· __ ········2346 ···*·· 
2347 * ..................... ..... ·23·48 ···* ······ 

2349 * 

',;cLi<',j: 'PL'AC'ES" i--HE SOF·fi.iAilE 'HO"HE ' F:os'i t I ON " E<A'CK' To " THE HARDWARE 
HOME POSITION (BEGINNING OF VIlIEO RAM) AND WRITES ASCll SPACES 
IN'TO' THE" FlR'ST 1'92'0 BYTES <'2'4 LiNES X' iiO" CHARACTERS) .... 

........... .. ............ '2350 " ·it .. ·.. .. ..................... ......... .. ......... .. 

.................. 2351 * .... EN.T~.Y .... NO.NE .. . ·23·52' ···,j: ····· . 
........... .................. .. ?3.~L .L ........ ~~. l! ..... NO.NE.. .. ...... . 

23'54 * 
2355 * USES A,B,C,D,E,H,L,F ........................ · ...... 2356 · ........ · ..... .............. ... .......... . ................. . 
2357 

.... oio . 020 " 072 ' 273 ' i 'oo " '2358 " ·cLR ·· .. ·· ·.:DA' .. ··· ·cuFi(ip ·· .. ··· .. 'ciE'f ' 'vE''''T'i c'AC ' i'dS'i tIliN ..... . 
... .. . Qt.Q .. Q;(3,. ;>?" . NO ......... 2;\~L ... . W.l ..... <L ... . .~ELl f .. ON .. <nH .. ~.W.~ . ..... . 

010.025 312 051 011 2360 JZ EEL IF SO, JUST ERASE LINE 
2361 .............. ........ .. ............. " 2362 ' ........ .. 

O!O , .O~.o .. ~~;'! . ;m .. !H~ ... 2~~~ .... . 
010.033 006 170 2364 

CALL SCH 
.. 'MiiI ' .... " I< ','i 920ii'i. 

SET CURSOR TO HOME POSITION (H ,L ) = CURAD 
ERAiiE"24' Ti iiEnioRT'<'bf' CHAR·Ac'TERS..·· .. .. ........... . 

. . . . .. ~~ ~! ~~~ ... ~Q;; .. ;2. ~;2 .. 9.~~ .... ~;;.~~ ..... . . .~~f: . .... ~?~~ ... 



· HI'? ,.ERM·lIfACTIRMW"ARE 

.GE NE.RI\L U?~ . SU.B~.I)UT .INE~ 

·oio:·o4"o f72 
010 . 041 366 370 
"616.0.3 i"27 
010 . 0 44 174 

··O iO.045 ·366 370 
.0 1 0:.0~? 147 

0 10.050 176 
'0 10:05"1 '0:i2' 
0 10 . 052 043 
'0 10:'05'3 ()23-

oio: '05'4 . i"76 
0 10 . 055 022 
OiO:OS"6 043· 
.~ ~9·~~? 023 

010.060 1 76 
010". <)6i 62"2 
Ol~.~62 043 
010.063 023 

OiO.064 i76 
010.065 022 
6i6:666 643 
010.067 02~ 

010.070 176 
oi6:·oil 022 
010.072 043 
6i6:073 623 

OiO:074 176 
0 10. 075 022 .. 
·o io:676 043 
010.07.7 023 

010.100 17 
·0 i O. ·1·0 1 02 
010.102 04 .. .. .... , . 

... 

·2367 i* 
2368 * 
2369 * 
2370 * 
237 1 * 
2372 * 

·:1373 * 
2374 * 
'2375- * 
2376 * 
.:<'31'7 * 
2378 * 
·2379 * 
2380 
i3iii CF·MI6 
2382 
·;13"83 
238 4 

'2385" 
2386 
2387 
2388 
2389 
2390 
239 i 
2392 
·2393 
2394 
2395 
2396 
239"Y 
2398 
2399 
2400 
2'40'i 
2402 
2'40'3 
2404 
2 405 
2406 
2407 
2408 
"2 40S' 
2410 
2411 
2412 
24·13 
2 414 
2'H5 
2 416 
24'17 
2 418 
241'9 
242.0 
2421 
2422 

* 
* 

CfMI 6 

f1EATH H8AStf VI. 4 0 r nO/7a· 
o?: 16; 01 30~ MI\Y - ~O 

CP M·16 ·-clipy MEMORY - MliDULIi Sr"XTEEN 

* CPMI6* COPY!; S IXTEEN BYTES FROM AN[o TO· VI!OEO RAM. 
A~'~'~.E?SE.S MV.ST B.E AT T~E BE~.IN.NING .. OF ~ Ll .NE. 

Emily · (H ;U Ar'i'RESS To cOpy FROH 
<D,E) ADDRESS TO COPY TO 

. <" B') - NUHEtER· or {"'TES TO' COpy 116 

EXIT NONE 

USES 

HOV 
ORI 
MOV 
hOV 
Old 
~ov 

COF·Y 

MOV 
STAX 
INX 
INX 

MOV 
STAX 
INX 
I.NX. 

MOV 
STAX 
IN X 
INX 

Hoii . 
STAX 
j ·NX 

INX 

MOV 
S TAX 
INX 
INX 

MOV 
S TAX 
Ii/X · 
INX 

MOV 
STAX 
INX 

A,B,D,E,H,L,F 

A,[I 

VRAMS/~56 
(h A 
A,H 
VRAMS/2S6 
H,A 

SIXTEEN BYTES 

A,M 
[I 

H ri 
A,M 

i' 
H 
i' 

A,M 
to 
H 
i' 

A,~' 

i' 
H 
i' 

A,M 

i' 
H 
i' 

A ,M 

i' 
H 
P. 

A,M 
r, 
H 

GET BYTE FROM FIRS T LINE 
r'UT IN ~;A ME:' COL'UMN ON' 'eiT HER LINE 
f·OINT ro NE.xT C.OL~MNQN. ~QTH UNE.S 

*2 

PAGE· .. 49·· 



. "U9' 'TERM INAC ' FIRMWARE'" .. 

~.~!'I.~~.~" .. ~~E .. ~.~~RP.~n N.~~ .... 

.... .. ·oi·0. i03 · 023 ············ · 24·23·············· "iiix '" 
2 424 

..... ...... . ~f:~.\o . 

[t 

......... '2425" 'HO\j" ' .. 'A ~ 'M·············· .... '*8" 

09.; AO;.O~ ... ~9.oMY.o a.0 ............................. . 

· 'o'io':io4" 'i76 '" 
010 . 105 022 

······ oio:i06 ··04"3" ·········· 2 426 STAX .. [t.............. ... . .......... ........ ...... ... .. ·· 242·;; ·· .. ····· ···· "i"NX· ... H 

... . 01.0.'10.7 ... 0.23 .......... . 2428 INX ... Q .........•..•....................•...•....••.••.... 2429···· .............. . 
010 . 110 176 

· oib"; i"i i '" ·02i ···· ..... . 
010 . 112 0 4 3 ... O"i if .Ti 3 '02'3 ' .......... . 

2 430 
"' ~f43'i ...... . 

2432 
" 2433 

243 4 

HOV A,M *9 STAX ····· i:t··· ................. . 

IN~ .. Ii ............................. . 
INX D 

· 'C)iO'; i 'i 4' 'i i6 · .... ····· . '2435 ···· .......... 'Mev' ... 'A ';11 ········· .. . ... ·.i'o····· 
010.115 .. 02.2 .. 2436 ........... ~!AX ....... q .............. . "'0'io':i'i6' 0 4 3 ············· 2"437 ···· INX H 

.... 9.19.·.U7 .... Q~.3 ............ 2.4~.~ .............. IN~ ........ ~, ............................................... . 
2439 

. 0 .1. 0 .·. 1~0 .. l.?~ ...... ..... . ?4.4~ .............. MP.~ ....... ~, .M ................... HL .............. . 
010.121 022 24 4 1 STAX D 
010.122 0 4 3 244 2 INX H . · · ·o·io·.T23····0:l"3 ............. '2443 " ............ iNX······· 'r, ' .................................. . 

24 44 ............ " o'i<i : l:24'" ii6 ······· ······· 2·-i .. f::)" ············· ':'00 .. ·····A·;/1····················*·1'2 
010.125 022 244 6 STAX [t 

···············010.126····043 ······ ········24·47 ············· ·iNX······ H······························ .... 

............... 9.10 •. ~ .':?? . . q?~ .............. . ?1~.E! ............... ~ .~~ ........ ~I .............•......•...•. 
2 449 

010 . 130 176 2 450 
.......... o'i 0': i 'j i '" ·022 ·············· '245'1 '" ..... ~9.y ........ ~ ,H 

STAX D 
................ *q 

........ 0.19 .•. P? ... 0~~ . 2 452 
010.133 023 ······2453 ·· ... .IN.~ ........ Ii ...... . 

INX [I 
245 4 ···············o·io·.·i34 · ' "1"76 ......... ···:24·55 ····· HOV ········A ~ ·M ················ .. ··*i'4 ····· ......................................... .. ................ . 

·············· m:·m·· m···· · ~m··· ·········· i~~~ ····· ~ · ................................ . ..................................... .......................... . 
.....•......... 910 .. . P? .. 0.23... 2 458 ............ IN.X ........ ~ ......................... . ............................ . ............... . ................ . ··· ·2459·· 

010.140 176 2 460 
············ o:io·:i4i " Oi2 " "' :246i" . 

..... \>.1.0 .' .1.4.2 ... ~4~ ...... 2 462 010.1 4 3 023 ....... '2463" 
2 464 ......... ...... o·io·: i44" '176 ..... " " 2465 ' 

010 .145 022 2 466 
. .. 'o'io': i46" 043 ····· ....... '2467 

...... Q .l.9 .·. k~? .. ~?~ 2 468 ··············2469 

HOV . .... 'STAX " 
.. ' .l~.~ .. 

INX 

.'!~ .~ .. " 
D 
.~ ...... . 
I' 

..... 'MO'V" ..... 'j:" ','H ' ....... . 
.. EA~ ... .. P ........... . 

INX H 

...... .*!.~ ..... 

............................................................................................................... 
*16 

. .IM . P ........................ 

.. .......... ·· ~:tt;~ .. m· g6~ ······· m~ · ........... · ~W·······Cp.~~6 ·····TIL [ 'oNE ·········· ............ . 



'''''' H!9" T'ERlUNAl: ' nRMlIARE" '·'·····, .. ·''''···'''''''·'''· " .. " .' .. ,., .. , .. . .. .......... , ........ ,,,. '~E:ATH "~a'ASli ' V\ ' ;~""o \ ·/2'0778 .. · .. " -- .. 'PAGE " '"51 ''''' 

. .. , .... , A~N~RI)~ . 1i~J; , l>vJ!~pvn N~L .. ,.. .. .. .. .. .. . .. ... , " ...... , .... , ...... " , P,~~,L ... ", . " ....... 9.~ i.1.6-',9g ... ~P7~"'X7I!Q ....... , ... , .... , __ .. 

.......... , .. , .. , .......... , "", '2473 .. '.£ ' .... · 'io2'5L .. ~ .. [O·ii,.AiiLE .. 2'5i-'H ·Li·NE: ............. , .......... " .... , .......... , .......... .. ...... ', .. .. ,,, 
2 474 * ... ,', .. ,.,""" .. ,' , ... ,",." ....... '2475 " .* .. ..... ". '*ri2sL*" riisA!<LES ' 'fHE"ioi SF;LAY "OF' ' i'HE" 2'si'H ' U 'NE ",."." ..... ,.,'".', ......... " .... --.-- ... , ... ,,--.", .... --"". 

' ... . , ...... .. ........ ,' .. , ...... , .. '.'.. g1?~"' !1'. ., .. , __ , ... " .... ",.,', ... ,', ... , __ ,.", .. """", .. , .. , .. ' ... , .. ,"'" ........ ' ..... ..................... , .. , ........ . .......... "'" ...... . 
2 477 * '" ", ........ ,., ....... ,", ...... , .. ' ~m ... : .. ' E~.~RY. ... ~9.~~... .,.. " ... " .. ,""", .................. ,", .,. ', .... , ... , .... ,., .. ,', .. ," ...... , ........ , ......... ,",' 

2 480 * EXIT NONE ·24Si ··' iIi ····· ...................................... . ... . ...... . .. ............. . ......... . ........ __ ...................... ................. -. . ....... ,., 

2 482 * A,F 
............ ~~..... 

2 48 4 
iii ii; i'53' , . 'oii ' ';ii'i . 'j ci6 ' .. ;148'S" . foisL 
010.156 346 177 2486 

......... ' b'j b': i'6b' .. '0",'2' ':ii'i . 'j 0"0 ' .. 2'4E17 
010.163 076 030 2 488 

............ OiO; '165 · '062" :i76" ioo ' ' 2'4£i9 
, .. ,', .. . , ... , .. 9,~9, ., ;?9 .. , ,~1 .~ ... , .... "" ,.?,49P 

2492 ** 
2493 * 
2'4ii4 '" iti "" 
2495 * 

" CI;A' MaDEl .... 'GE'Y 'MoilE FLAGs ············· · 
., .~~.E"'R .. 2~TH .. l.,IN,E .. FL.AG." . .. ,.",.".,""" ANI 25S-MI.2SL 

.. , " STA" MODEl " , 

HVI A, 24 STA · .... ·iiO,i[I .. ' ...... " .... ·uF'DATt ·Vi'oi:o·[;isPLAYi:D 'INFO" FOR' Niii .... ·"· .... · .... , ...... , ... 

. R~T.. ", ............. " ... ,.,."" ,... ",.,,",... '.,',." .. " ... ,"", ..... ,,",. "",. 

" , ... b'ACf' "c "Ii j'fii\'!iCE "Au'1' if Ti Nt nE [I'" .. 

. i<i:iALF' * . [;iso\BLEs' '0\' 'cARRiAGE ' RETURN' 'CAusiNG' 'AN ' AUi.'OHA'(ic· THiE ' 'f'tE[. "'···" · -- .. , .... 
' ~~ " i ' .. , .. ".,', ...... ,.,. 

2 497 * . ~~TR! ... LEe! ~ L .":' .. t:1~~t~~ ...... . 
.. ':i4'ie * 

2499 * .... :isc)6 * m ,T ...... N(jNE; ....... , .. 

2501 * USES A , F 
250·;2 ······· ............ . 

2503 .............. ·o'io·.'i'ii .. Oi2 .......... .. . '25'04'" 'rIAtf"' ····· 'LiiAx"'" F' .... , ....... 'OE'1" HO'I;E:' 'FLAGS ... ,., .... ,', ... ,",., .... .. ,." .. ,', .... , .. 
010.172 346367 , .............. 'o'io': i 74'" 002 '··"· 2505 ANI 

'2506 .... 's'r'Ax .... 
255-MB. ALF .. CL.~A,R .. AU,TO .. L.'~.E .. FE,EII, ............. " ", .................. ' .. , 's ' .. , ........ " .. , ., 

. " .... , .... , .. 0~9, ·, i?S .. ,~~ .L .. ..... ?59? .. ~~r . 

250'9 ** 
2510 * 

[.'c· '.,:' 'riiSA'9LE ' cuRsoR'···········, 
.... . ................... " 2'5ft "*' 

2512 • .. .... ....... .... -····· 2·sij *" 
2514 * .. ................ " 2s i's "'* 
2516 * ......... -....... .. 2Si'7 '" *" 
2518 * ···· :2'si·9···* 
2520 252'i .... 

i<'lIcii "iNHiBITS THCto'isPLA" 'OF ' THE ' cURsoR '.'" ALL' O'r'HE'R' 'FliNc'Tt'oNs ' ...... , ......... , 
.. .. ('~RF9R~ ,~~.!HP .. W(j~~. ~I .. ~~ . .!H~ .. ~~R~P,R .W~.R~ .. W , ...... , ...... , ... , ...... , .. , .............. .. 

N'oNt 

'u'si:s "'" 'A" "'" 

LilA 



.•....... ·,n9· ·TERMINAL FIRMWARE· ..... . 

. . . 9~. ~E;~!,~ .. ~~~ .. l?~ BR9~ T.1 ~~.S ... . 

. ·6·i6·:~oi ·· :lb6. O~O . ·2 5~:i 
010.203 062 307 100 2524 

·010·:20/'··· 0''-6 · 040~525 
010.210 056 000 252 6 

...... ········ b' lb· ::ii2···-04·2··i·~i7··i(>'6 "2'52'7 .. 
010 . 215 311 2528 

···2530 .... . 
2531 .* .. 
2532 * 
2533 * 

. '2534' '*" 
2535 .~ . 

····2536· * 
2537 * 
25":iEf '*' 

·01<1" · MA; t·r .. 
STA HonEA 

. tiVr .... ·H·,vl)"; C"t, 
HO I 

"'SHL'ri .. 
RET 

L . O 
. vI; cst· 

' HE'ATH "HB'AS}1 VI ';,,·' 'Ol"l2"077S" 

. I:!C ..... . ... ~?q~~: ~:;! .. ~o:~I}~Y~~~ .......... . 

·sn ··C(fFlS"Ot.:· tii~·A~Ltlo ...... . 

clillS"dR"·;'(Ot · tii~H·A\ .. ~ti ······ 

SET CURSOR END A[I[tRESS TO ZERO ........ ..... ....... . ...... . 

* i:iEOL*' . i,'r:~"E T"s 'ii·iE " 'WR'Af:: A"RO'ui-h,' 'AT' tNt; · O'F' i': i 'NE" (LA'd . . 'CHAR'AC'TERS" ........... . 
INCOMING CHARACTERS PA S T COLUM N 79 ARE PLACE[' IN COLUM N 79 UNTIL A "CA'RidA'GE:' . i,i:fui;£N' 'is" R'e:i:'E I'veil ······· ................. ............. . .......... . 

2539 * .. ~~ .l.T ...... N9~~ .. 
'2S-"()' '*'" 

'0'10','2'16' Oi 2'" 
010 , 2 17 346 373 

.. '0'iO':22i" 002 .. · .. -
0~0.222 ~~ .~ .... 

..... =?~ . .IH .:t: .. . .. .. .4~.E~... A!.F 
25 4 2 
:!5 43 

...... '2544' . 'CtE'oi: ·LciAX······ ·ri ······· 
2545 ANI 25S-MB. WRAP 

.... · .. 2546 ·STAX··· .. B . 
......... ?~~1 . ... ~q ..... 

... 'GE'j ' 'rio'riE:' . F"t': AGS'" ..... . 
CLEAR WRAP AROUND FLAG . ..... .. ......... .. 

** .... . · D·iNG ·:':· [;iNG· ·BEl.L ················ ........................... . 
...... 4550 

2551 
2552 * ........................ . .. ·25·:53····*····· 
2554 * ..... ... ..... '2555 ' * 

ENTRy ..... N0N.E ................... ,. 

... EX.!!. ...... NO.NE .. 

............. ?~.~~ .:t: ....... ..4?E:? 
2557 

.NP.NE ........•..............•. ... .•• .. ••................. 

............... ·0·iO·,·223··········· .. 
010,223 323 340 ............ '0'1'0 ','225'" 3i ·1···· .. · 

2558 
... . "2559' "['l'NG'" 

2560 
.... " 2561"'''''' ... 

2563 ** ............. , . , . , .....•.. " .................... 2'56'4 . • .. 

2565 * ... ·25·U* 
2567 * ...... " ...... 2568'" * 
2569 * 

Eau 
OUT 

···RE·,' 

........... 

* MP ... B.EL.~ ..... . 

DKI - DISABLE KEY BOARD INPUT 

*[O.~IU;A.USt:S .A~~ . ~PBO!'~D t:~ :WYS .. T~ . ~~ .. I!lN~~E. [O .................................... . 

P~GE ' 'S2" 



...... . .. H19 ' TERMTN1'll ' ' FTRM~lIRE """"""""""""""""""""""""" .... ......................... . ... 'HEATff ' fI8ASIf V!; '4 " ·0·!720/78 ···· ... PAU£' ···· 53 ··· ..... . 

30-MAY-80 ................. _- . ..•........ [I.K I ... ...•........ . .. O~ : 16:.03 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . !is :'6 . •. .. . ...... t'>1 n .. . "lONE ' .. 

2571 * ...................•.............. 25:7'2 ' . * .......... (fst·s · ..... iid'······· 

2573 ................................... . ...... ·· 25'7··r ········· ................................ -. 
0 10 . 226 072 311 100 2575 DKI LDA HODEl GET PROPER MODE FLAGS 

............. ' OiO:231 366" 604 .... ·· 2s7'i, ············ .. ·O·RI· .. ····· M'i: ·KI·O········ SEt' . KEi'EitfAlfIi . 'i i!p(ii . '[; i SA9LEIi' ............................ ........ . 
010.233 062 311 100 2577 STA MODEl 

....•..•....... <ij<i; 236" '3iT ' ..... 25i8 .. ' i'Ef ' ... 

. ....... .... 2580 ** ...... E.2SL .. ~ E;NI\B~E .. 2;;T.H . ~Ii'iE ..... .......... ............ . · 2sifi ' . ii ' . 
2582 * *E25L * ENABLES THE DISPLAY O~ .. TH~ .. 2~TH L. ~~.~ .. Qt'(~y . . iF l! H.AS . . ~.QT. ........... .... . 

····· :isa'j .. :f ..... ····BEEJ·,;-PREV"tOUsL·y··ENABLEIL· .. ·THE 25TH LINE IS CLEARED AT THE TIME 
2584 * IT IS ENABLED • ...... ..... ..... -............ -..... '2585 " '*, ....... .. ... -, ........ _._., ....................... -............................................. , ............. . 
2586 * .. ........... . '25'S7" .* ........... EN·TR·y· .. · ·NO·NE" ·"'· ., ...... , ............. . 

....... ............. ...... ... ..... . ...... . . ?~~.~ ... ~ . 
2589 * . .. ·Exii' ···· NiiNE 
2590 * ................... "' .. 2'S9'i '" *"' ... "' ... ·USES · .. ·· A, B;C , [1 ';E: ';H','L;F 
2592 

· 2"59'3 
010.237 072 311 100 2594 E2SL 

··············· OiO:242 ·· ioy· ·'···· 
.... ........... 019. ·. ~.1~ .. .. ~~k .<9.q ... . 

010.245 300 

. ' 2'59'S'" 
.... ?~?,q ......... . 

2597 
2598 

L[IA 
.. 'M'OV' 

. ... ~~ ... t:1.I. ! .~~h ...... ". .. 
RNZ 

.... ·· .. OiO:246 ···676 .. 200 .. · .... 2·5<;)9 .. ' ...... ···· i1\.ij' .. · .. ·· A·;i1·i: ·2 5L .. ···· .. · 
010.250 260 2600 ORA B 

GET MO[IE FLAGS 
··~;A\ ... E···········'··········· ..... 

. S~.~ .. 'F .. ~~m. P~~ .. !\~"~~.[Iy . 9.~ ..................................... . 
IF ON 

E"t':S'E ~ .. S'ET' ·FLA·O .. ······ .. ······,····· .. ·,···· .. ··········· .. ··· .. ·········· 

· .. · .... O·iO·:2·si·· .. 06'2 '3i·i .. i()o .. ·2·6()i .... · .. · ...... S·TA .... · .. ·MODEi ·· .. · ............................................. . 
010 . 254 052 266 100 2602 LHL[1 SHOME GET CURRENT HOME POSITION 
0'iO':257' 02'1 "200 007 ···2603 ··· .. ····· .. ···LXi ········[J ·;i9·20 .. · , .......... ·A[I[. · '24" i..'IN·E '51'if:" F'OR" B'EG'iN'NiNG' 'or ' 2s'TH' ......... . 
010.262 031 2604 [lA[1 D (H , L) = STARTING A[lDRESS OF LINE 25 

........... <) i O· : :i63' "0<:;6 'oo:f 2'60'5' .. ... . HV i' .. D'; 80/i 6" ..... . .. SET' 'MO[UjLO ' '1'6 ' 'COUNT' 'FOR' ·ERASE·· .. ··· .. ··· ........ ,' 

.......... 9.1.9 ... ?~~ .. ~L~ .~ ~ .~ .. O~A 2606 ~~q_ WSVA . .. 2607······· ....... . .E~.A?L~ I.~~.. ............ . ................. . 

010.270 076 031 2608 MVI A , 2S 
.. ·o·io·::i72·· .. 06·j .. 27"i .. io·o "260'9 " '''STA ' ·v·i:\i[ ..... ·· 

....... o.~9.'.??~ ... ~1 .~ ....... . ... ?~~~.... RET ......... 

'2,,'ii'" ** 
26 13 * ··!i6ir · • ... 
2615 * 

*'~A'CR* ENABt:£S " Tf!e ,(£II'ftN·A(. To ' F'£t<~tlRW AN' 'AUttiHAnt CMl;fiAGE 
RETURN UPON RECEIPT or A LINE FEED CHARACTER 

. ' 26j6 ...• . ...... . ............ '" ........ ... ...... ........ . 

2617 * 
· '21;113 ' '", 
2619 * 



1'1'1 ' 'TCRHINAL FIRHWARE" ' 

!3E ~Er;;~L US~ . ?:V.~RQlJ.l J.~~~ . 

0 10 . 276 
6f6. 277 
0 10.301 

· OiO.302 

01 2 
366"026 . 
002 ':i'i j '" .. . 

' 2620 ' • 2621 • 2622 * 2623 
2624 
2625 EACR 
2626 
2627 
2628 

2630 ** .... . .. .............. 26ii * 
2632 * ..... ................ " 2633' " . 

2634 * ............. .. '2"635 . '. ' 
2636 * 

" 2631 '0 
2638 * .............. '26'39 • 

2640 * ............... 26 41 

26 42 
. 010.363" 6·i 2' .......... 26 43 EALF 

010 . 304 366 010 26 44 
010.366 · 062· ..... ..... '26';5 
01~. ~07 . ~! .1... ........... ~!\4~ .. 

EX IT ' iioNE ' 

USES A,F 

LDAX e GET 
ORI ~fB. ACR 'S'£T 
STAX e 
RET 

EALF - ENABLE AUTO LINE FEED 
" ........... " " 

MODE 
AUTO 

FLAGS 

~E"AT~ ~gA5'II VI. ~ ' 0 1 /2'On8 

oy : ! 6: 03 30-MAY - 'i0 

CARRIAGE RETURN 
.. .... .. .. .. .. 

*EALF* ENABLES THE TERHINAL TO PERFORH AN AUTOHATIC qNE.F~.~[~ .. 
'UPON [<Et'E 1'[-1" o'r' 'A " CARRI A'GE R'ETuR'N ... . .. . ... ..... . 

ENIRY «(f , C) • HODES .... ' .. . 

EXU .. .N9.~~.... . 

USES A,F ........ ". 

PAGE" . " 5 4' .. 

LV'AX' 
ORI 
STAX 
RET 

'8 '" .... GE'T ' MilDE' FLAGS'" ................................................................ . 

HB . ALF e'" .. 

...• .•. ..•. . . . . . ..... . ........... 2'64'S" .'*'" ..... E:'A~C .:. 'ENTER' ANS'i ' i-iCfriE" . 
2649 • .. . . ................ ....... .. ....... .. ... .. ·2650 ·· . ···· .... ·.EAM.· 'PLAcEs' THiC TERMiNAl.' iN ' THE ' A'Nsf 'HoDE" F'ok" E'St'AP'E"cboE'S : " ..................... .... .. .............. . 

2651 * ..................................... ' ''2652 'i< ' 
2653 * ... . . . ... ............... ':2654' '. 
2655 * ............ .... . · .. ····· · ····26~6 .. . 
2657 * ........ ... ......... '2658 

2659 
OiO .3iO' · .. 61'2 .... ·· .. ···· .. 2660 " EAM 
010.311 366 040 2661 
010:3 i 3 .. 0·62'·· ··.. .... '2662' 
~1~ ,3!4 311 . ........ . ...... ~6g 

.... ~N.r~.~ ..... \ ~. , P .. ~. M.QE.~ . 

EXIT .. ... ..... . 

USES 

. " (DAX' 
ORI 
STAX' 
.R~T ... 

NONE . ......... .. ..... . 
A,F .' .............. . 

··0 .. · .......... 

HB.ANSI .. 8 .... · .. 
GE'T 'HODE FLA'GS 
SET ANSI H.onE . F.L.AG ..... . ...... .. 

..... , ............................. , ........... .. , .......... .. .... .... , 



H'19 -TERM T NAL F rRH\,;n~RE """ . . • ....... . .... ... . . ........ . 

GENERAL. U~~ .. S!-!~R~\J:qN~~ . . ...... . 

~EAT~' ·ftIlAll M··V I : ~ . '01/:!0I711 

0.9!.\6. : 9.~ . ~!?7n"'.Y-QQ 

.. ................. :!i.6S ** 
2666 * .............. .. ... 2667 .. . · .. · 

tt.ri · - ' E'RASE ' BEiiiNNiNG ' OF ·1ii"sF'liL·y ····· 

iiES'oi< ' ERAsEs ' 'TH'C s t"FiEEN FRO'Ii ' ' ii6iiE " ' ro ' 'TiIE' cURRENi" CURSOR 'POS Ii-i·oli ······ · · .... ...... ... .. ....... . 

2668 * ...... .... ... ~'66'9 "' .'" 

2670 * 
26ii i;' 
2672 * 
2673 * 
267~ * 
2'67'5 " 
2676 

~.NTRY 

EXIT 

~O~L . 

NONE 

010.3'15 
010.315 

.... 010.320 · 

. .. . . .. ........ ?i6 :ij ' .. f'B ii . .. 'E'OU ....... .... . 
072 2 73 100 2678 
;31"" 030' ... .. 2679'" 

LDA CURVP 
... C'PI 2·4 .... 

01.0. 32.~ . 

010.324 
010.3'27' 

. 01.0 .. 3~0 

0~Q .. Q~9 2680 
2681 
2682 * . .. .. ....... . ' 2683" .. . 

072 273 100 2694 
·267' ............ ' 2685 
9.5.0 .. O~.~ .. 2686 

2687 
010.332 157 2688 

LDA 
ORA 

.. ~.R 

MOV 
......... '01'0 '. 333 t'3'i ·...... :2'689 ........ ilov 

010.33~ 0~6 000 2690 HVI 
OiO:336" t'ir .. · ...... ' 2691 i1ov' 
010.337 031 2692 DAD 
·6t'0.3.0 o·:ii ...... · .... 2693 ['AD 

010 . HI 9.3\.. ... .. ... 269~ DA[' 
01'0.3.2' 031 i6iiS .... [,Ii[, 
Ql.Q .. HL i.oL ........ ..... !<?!< ......... MOV 
010 . 3H 052 266 100 2697 .. 'LilLii 

.. . QIQ .. ~~7 . 3\5 nLQI.c\ ... . . c\yQ ........... ~fl~.~ 
2699 

~,UF.:':'~ ... 
A 
Z.t E.~P.~ 

L . A 
E';A' 
H.O 
D';i:t 
D 
0" 
D 
D 

... I;t ., ,~ ........ . 
SHOME 
~IlYl'\ ...... 

2700 EBDI 
.. ..... .. .. . 2'701 * Eau . ....... .. 

JHP EBL 
QO,?,OOO ............ ..79.2 .. ~RRt\~ . . ~-~~L . 

GET VERTICAL POSITION 
SEE j ·F .. ON .. 2SrH'LiNE .......... 
JL~O.' .. ~V~T PQ .I!~ .G/NNA~~ . Qf .. THl:. I..INE .. 

G.~:r . ~.l:Jf<_~~,J:f:r., ~_ ~ ~_f; . .tW.~J:'.f;f< ...... . 
SEE IF ALREADY ON HOME LINE 

, ~.F .59.' .. ~O .. ~~I:-h l:JN~~ . :r:9 ., ~~~SE ........... . .. . 

*2 
*3 

. * .~ ..... 
*5 

. <~.! .~ . ~t;$V~T .. ................ .. .... .. 
(H.L) • FIRST ADDRESS TO SPACE 
~R n~ .. $r."'kE:. .... .. .. ...... 

.. . ..... . 
ERASE BEGINNING OF CURRENT LINE 

2704 '** ' 
270~ * 2706 .•. 

E~C ' 'ERASE' 9ECiINNING CJI:''' L[NE .. 

010. :i52" 052" 270"ioo 
. ~!0.~5.~ . 9~~ ~? ;U.<?~ 

2707 * 
2708 ,," 
2709 • 
2710 * 
2711 * 
2712 ',,' 
2713 * ·2'ii4 · ..... 
2715 
2716' 'EBL 
2717 

*EBL* 'ERASES FROM niE BEGINNHiti 'oF THE CURRENT ' LiN'E TO THE CURSOR 

ENTRY. Nq~E . 

EXIT NONE 

U~E$ A,. ~ , tt!I:-_ ,F 

LHL[I CLSA 
LOA CURHP 

.. 

GET ADDRESS OF FI 'RST COLUMN" ON THIS LINE 
GET CO.LUMN ~QVNT 



........ ',-,-t 9' . r~Il"IU·N, .. C"r mHUi\H' . . .. .. .. .. .... ... .. ............. .. . .. " flEATR" HSASH " QL". " '01 nons'" .... '" F'AG'E' .. '5'6 ..... 

.............. ·O·iO·:3·60· " 074 ........... "ins ' ... . 
. 0. ~9. ,. ~.6~ .... ~9? 2719 ., .. "., ..... ':iji6 ·····' 

2721 

INR A" 
... t:1.qy ...... B,A 

. EB~ . ....... .. .. ..<?9'.1.6 : .04 .... 30~ M.AY.~ S.<? .. ...... .... .. .......... . 

' iM'ONE: ' ·FOr.:· ·tHE· 'CURS'O~ ' ~OS'I nO·N ···· .. · ·· 
(B) = COUNT . . . . . . . . . . . . . . . . . . . . . . . ., . . .. .........,...................................... ..... 

o i6 ~ 36:! " '076' '0'40'···· .. 2722' . . .. .. ....... Hli i" ..... ii; " . " ................ ~"Rt'1't· . Si'A'Ct·s .............. . 

010.364 167 
..... . .... 010:365 "'6~j ' ......... . 

2723 . ~.B~.~ ..... MOV M. A PUT SPACE IN D I SPLA Y .. 272'4 ' 'i'tix ........ " .................. " F·oiNt .. to · NExt.... . .................................... ............. .. . 

........... 010.,3.66. .02.0 . ,37,4. 2725 DJNZ EBLl UNTIL DONE . .. 272"6 '" .. ........... ...... .................... . .......................... " .... , ....... , .. ,', .................... , ................ . 

. . ;??~.Q .. "' .~ . 
2731 * 
2732 .. L 

... '2733 * 
2734 * 

. ~l=. .~ .. ~~A.~L.~ . W.R~9R. ............................................ . 

..................... ,- ··················2735 "'*'" ·······E;.ifr.;'y ·····NO·NE" 
2736 * .... 2"73·7· .. j( .... · .. E:Xii' ...... NONE · 

......... ~.~;~ .: ...... ···USES··· .. ·A·;F··· 
2740 .......... ............. . .... 2"74'i ······ ............................... . 

010 . 371 072 307 100 2742 . E.~. 
cHi: 374 " 346" 357 ........ 2743" 
01P., ;371> ... . Q!>.-:: .. qP7 .. iP.Q ... 2?~.4 . 
011 . 001 072310 100 2745 
011.004 346 001 2746 

..... oi'i; 006 "302"26i"0'ls " 2747'" 
274S 

L[IA MODEA 
..... A'N i" ....... 255''': ~'IA ~ 'co 

.~.,~ ....... ~.QP~~ .......... . 
L[IA MOOEEc 
ANI MB , CBLK 
j'Ni . . SBC; ...... .. .. 

GET MODE FLAGS 
. 's'HoW . CURSOR' 'AS ' NOi" [ii'SABLEt' ··· 

GET' 'oTHER' 'MoilE 'FLAGs ' ........... , ......... ..... , ........ " ... 
BLOCK CURSOR SELECTEIo? .... i"F ' '&L'dc'K' 'SE'LEctEtl'; ' 'sET " it · ......................... . ...... . 

..... ......... oii';o'ii ' '30:i ·02·6 .. oi·,; · .. 2·749 ...... ...... 'j'MP .... · .. so<':': .................. I:(sE'; ·SE't .. UNt'E:RSCbRE: ·CURSor.: ...... .. 

.. ,....................... .. ... 7?;:;. ~ .. ;:.:t: ........ ~:.r!J;l .. :- . ~NCQP~ .. [!~kP1';'h . PH~P:!? ................... , ... , ..................... .......... . 
2752 * 

.................. , ............................ ??~.~ ... ~ .... . 
2754 • 
2755 • 

*EIoD* ENCODES TWO DECIMAL DIGITS FROM THE BINARY VALUE SUPPLIED • 
. THE' IIEc'iHAL" i,i6'iT5 ' ARE . Iii 'THE' 'FoRM ' of ' 'Two ' BcD' 'li 'iTES'C iiciT" Asci i·i ·,'·· ··· .. · · 

.......................... .................. .. ·275·,; · .. *' ....................................................................................... . 
2757 • ............. ... ... ...... ... ........ , ..... 2758"' . 

2759 * .................... ....................... ····2760 ···*·· .. .. EX)!.... (I,) = DECIMAL TENS DIGIT (IN BCD) 
.. i E' i .. ;. '[,i:c i ·MA·t: · 'oiiES' . tii iii i'" . ( 'j ii . BCD') " ... 

2761 * ....................... , ................... 2762'" it:: •.......... UsE's····· A·;ti;t::' ······· ........... . 
2763 ...... ......... ~~ .. 

011 . 014 026 000 2765 EDD HVI D, 0 CLEAR OECIMAL COUNTERS 
........... . ·Ol.'i ·:c'-ii, .. j76·oi2 ........ 27'66 e:tiiIJ: .. cF·'j' .... · .. io· ........ "SE'E 'i r " ~'i iiAiiY"is" i1iiRCiHAN" N iNC " .................... . .................. . 

.......... ()II,()2() .. ~~0 .. 0()5 ..... 2,76.7 ............. . JR C,E[I[l2 ...................... IF LESS THAN TEN 



Hi9 ' TEJHfINA(: ·FIRMGlf:lRE ······ ..................... . " ffUiTH' H'SA'SM" VL '4 ' ·OInO·I7Il · .... · .... · PAGE· .... 57' '' .. 

G"~""A~ .V?~ .. ~~~~.QW.Tm~.~ ............................ . . .... oY.:.lf<; o~ .. 30cNIYceO ............ . 

.. R1A,R?~ 326 012 
011 . 024 ·024 .... · .. · 

.... .. 276·S .. · .... · 
2769 

.. 2770 '" 
..... QH .. . Q~~ .. NO .. ~.6? ...... 2771 . "27'72' ..... 

2773 E.r~P2 
.. 2'774' " 

SUI 
x'fiii 

.. .. ~~ .. 

10 ELSE, SUBTRACT TEN FROM BINARY 
[I ............... A'oil" C'NE" l'oit'Nil t,j Gil' · .............. · 
.EPM ....... '" ..... ~~!; .. ~F .. M.QR!; .. T~N~ ...................... .. 

2776 ** ....... ~)L. - . ~.R~.~f.:. IN .. L:.~~~ ................ . 
'''2777 ' * '' 

2778 * . *.EI.L~ .. E.RA.SE.S .. TH.E .. PO.RTIO.N . .o~ .. THE .. C.U~.RE.NT. L.I N.~ .. AS .. S.PE.C IF, I .E 11 .B.Y. P,N .................................... . .... 2779 .. · 'i " .... 

2780 * '2!iBi .. '*" ...... ENTRy .... '<'En" ;': ' ZERO" iF' NO 'PN WAS' i'NF:UT ................................................................... .. 
2782 * 

' 27S:f '*" 
2784 * ·· .... · ............ ~785 .. * .. 

J 2786 * .................. ':27's7" 
2788 

EXIT .. ....... .~9~F;.. ...... . .. .. ....... 

.... . USe:S 

.... oi ·i:03'i' '(70 '" ....... ·27ii9' ' tiL: ... ' HOV A';B .... · 
A 

. S'EE . IF ' "'N i.iAS· I'NF:UT 

··· iF··NO ·PN·; ·ERASE·· ;'·O 'EN[I OF LINE 
011.032 267 2790 ORA 
'oi'i '.'03'3 .. 3'1 2" 2'77" 0'1 i " "27'9 i .. ·.... 'JZ ' EOL 

2792 ............. '0 i 'i: '036 3'53' .. 2793' 
011.037 176 2794 

........ . oi'i: '04'0 ' " 267" ... . 2795' 
............ 0P"R41 ,3,12,,2,77 .. 011 . 2796 

" 2797" 
2798 011.044 075 

.......... . .... eli 1': 0'45' . '05'0' '30'3" ·;i79·9 ...... · . 

.. ....... ............. ...... g80.0 ... .. 
011 . 047 075 
Q~ .1. ! Q:?9 ... ~Q9 ..... 

000:000 ·············· 

2801 
2802 
2803 ..... 
2804 * 
2805 

2807 ....................... 2808 .* 
*' 2809 * ........ ....... z8io * 

...... .. ........... ··~~·}b·· l 
2813 * 

. iii:HG'" 
MOV A,M . dr,A ..... A······ 

.. JL .... Jo~ ... 

........ " O~ ',L) ;"f;:S[rU 

GET f'N ZERO·i ······ .................................... . 

, .............. ~ .~ .. ~P~I?' ... E;~.~~.~ .. ~~ .. ~NP .. Qf. . L IN~ ........ . ... . ..... .. ..... . '" 
[rCR A ONE? 

..... JR ···· .. ·· ·i;ESC ········· ..... 'iF" oNE; ' 'ERAsE ' 'BEGiNNiNG 'OF" LINE · .. ······· .. ··· · ····· ...... · .. 

.. ['eR ...... · A" ····· TWQ?' ··· ........................... . 

.f<.N? ....... .. . p=: .. ~9.~ . . ~~.q, . . I.l~ I;. .e;9fH-" .. ~~.I. T . 

JHf' EEL 
ERRNi ···· *~t·Ei.····· 

··············· .. ····· 28·14-· *······· .. ·E:·Xi·T 
~~ .1.~ * ............. .. 
2816 * 

.... ;2817 
USES 

", ................ .. 
A,B,C,H,L,F 



....... H19 ' 'f~IlH'IN'Al' ·nRMIJARE· .. · · ········ ·· .. · .... ···· .. · ...... · · .. ················· .................... 'HEATH ' 'H8'ASli ' VI ': 4" .. 01·/20178······· .. ··· PAGE .. ···· 58· .... · 

........ C;'.tl~g",.~ .. 4S.~ .. !lV.B.~(l.4n ~.ES. . . . ... . . . . . .. . . ... . . . ... .. .. ............................... ~,,~... . ............... O~; ~.6 : .<?~ .... ~O.~H.A~ ~~.O ... . 

......... ·············· 91.· ·········· 

011.051 052 270 100 2819 EEL lHl[1 elSA S TART ERASING AT I'EGINNING OF CU RRENT LINE 
· ............ 'od : '05'4'" 0'0'6' ·oos· · .. ···· ·2·826 ······ .. ·· .. ·MVi' ······ '[i;soi 16···· .... ··· . ·ilotoULti · '16' 'couNT ' '''ok ';jlitiilEif ·t ·o· ·wil'it'I:········ .. · .... ···· ...... · ...... ···· ............ . 
............... . ~1.1., .q~.~ ... WI.:lF. ()!~ ... ~~21 .............. JHP .W~.VA .. . ................ WR.IT.~ .. SP.A~.ES .. A.ND .. PI.T ................................................................... . 

..... .............................. .... ........ 2'82':5'" .'* ........ 'toM' .~. 'FNTER' 'CjRAF:H'its ' MOrie:" 
2824 * ......... . ................ ... ............ '282'5" .. .......... ',i'e:Giii, 'SEtS ' THE ' GRAPHics" iloN:: ' F'LAG· .. · .. · ........ .. 

............... , .... , ............... . ...... ~.~?~ ... ~ ........................... . 
2827 * 
2828 * Ef'IITRY ([I , E) = HQI)EA ............................... ... ........... .. 2'82'9"' * ' .......................... ................................ .................. .. ................... . 
2830 * EXIT NONE · .............................. , .......... , ...... 2'S3'i" . *' ......... .. .. ............................................. , ... , . .. .. . . . . . . . . . . . .. . .... .......... . 

· .. . . . . .. .. . .................................. 7.~~.:? .. :« . .......... tJ.!?~.!? fl.'. f ........................ " ... ' . . . ... . .. . ....................... , .... . 
2833 
2834 ................ iii i ': 0'6 i'" ':iS3·· .. ···· .. ····· 28'35'" [GM " .... XCHG··············· .. ········· .. ·· '(H';O" ~ tiOb'E' .......... .......... .. ..................... . .. .. . ............ ....... ........... . 

...... ............ .................... ?~~A ... ~...... SET IB.GRPHdHL> SET GRAPHICS HODE FLAG 011.062 313 316 2837 .... ·O·B ........ T:s·E't'liA·,T:s·E't'li ii'i'IL'liR·PH ......................................................................................... . 
.. ......... .. q l .l .. . 06.L 3.1.1 ............. ..2.~3.a.. RP ............................................ .. 

. ,.,., ... , ............ ....... ... ,',. '2840 " .** ....... "E:HM' ';'.: 'ENTER' 'HE'AT'H' 'MC)[IE 
, .. ............. , ................. .. ....... ?~~,~ ... ~ ................................ , ...... , " ......... . 

2842 * *EHH* TAKES THE TERMINAL OUT OF .. THE .. ANSi. .. MOtiE"ANio"iN·fo .. i .. HE .. iiE'i,fii'iiorl·E' .............. · ................... . 
2843 * .. ,." ......................... .......... , ...... '284'4" ':t:' .................. , ............. -. 

...... ............ .............................. ~.::.~ .. : ........... ~NT.~Y .... t:'!=!t:4~ ......................................................................... , 
2847 * EX IT NONE · .. ········· .... ·············· .. ·················2848··· . · ................................................................................................................................... ......... " .. .. 
2849 * USES A,F .............................. ·················2850 ····························· ........................................................................................................................ . 

................ o'i L 0'65" '0;;2' ji'o 'i(jo " . ~.~~.~ .. ·E'Hi! ······ 'CDA ...... ·MODEr.- ··············· 'GEt 'ilODE ' FLAGs ····· 
............ Q).\ .. . o7.O ... H6 .. ~n ....... . ?8~.3 .............. ~.NI ........ ?~~.~~.B, f\~.SI ................................ . 

011.072 062 310 100 2854 STA MODEB 
........... .o!.l .. . On .. ;U.l. ............. ?85.~ ............... ~.ET ......... . 

......... ...................... ................. ';i857' " iii: .. ······ EHSH ' .~. 'ENTER' 'HiiLD ' ~iCREE'N' ·"iii,E .. ·· .. ···· .... · i······ .. ·· 
2858 * .......................... ··· .... ·· .. ····· .. ·····2859 · .. ' · .. ··········· ................................................................................................................................. .. 

2860 * *EHSH* SETS THE HOLD SCREEN HODE FLAG ...................................... .. ........ i86i .. · ; .... ·· .. ······ .. · .. ······ ........ · .. ··· .. ······ .... ·· .... ··· .. ······· .. ··········· .. ·· .... · ...................................................... . 

2862 * ............................. ......... ..... .... ·2863··· ;; · .. ······· ENTRY '" " ([I ';!':)" ;;' HCti~A .. ····· .. ·· .. · .. ···· .. ······ .. · .... ······ ··· .. · ...... ·· ...... ··· .. ··· .. ·· ............................ . 

...•......... ................................... 2!J6 :4 ... * ................................................................................................................................ .. ............... .. . 



... ··· ··HIV 'TE'RHIN'AL FIRMWARE ... 

. • . .... . ~~!,!ER",!' . !-!~~ .. ~y.~R.qy.1J MES 

011.077 ...... 'oli . ii>i ' 
011.103 

... On :106 

0110107 

011.110 oi {,'112 

.... 9.q:. ~ .13 , 
011.114 
011.116 

. ot"i 01 i"7 

313 306 
' li76 oM .. 
062 313 IpO 
:n l ' .. 

353 

313 366 
j '1 i ···.. . 

012 
':i66 ' :ioo 
002 ' :s"ii" ... 

HEA,H H8"SK" VI". 4 O'lnO'178'" ,. PAllE' 59 

EHS.H O,9q6:0.6 ~,07~"'.y -.~0 ............... . ........ .. 

'2865 
2866 

" 28'67 
2868 
2869 
2870 
'287i 
2872 
2873 
2874 
:ieis 

*' . ' Exi'T " ·NONE .. · .. , 

• '*'" ... .. USEs ' .. A, F '" . 

.~HSH 

• 

2877 ** 
2878 ' '': '' 
2879 • 

':is86 ' '* 
• 

XCHG 
sET ' 
DB 

' MV I 
STA .. .. RET' 

(H, L) K HorlEA 
" I8':HsH',oi;u sET ' HoLD 'seRE'EN HohEFLAG '" 
I.SETHA,I.SETHBII8.HSH 
A, i ' S'ET Ti NE 'couN'TE'RTii ' c'NE" 

...... H.S~.LC. .. .......... .. ......... . 

PC.~ . ~~N.W,~ .. ~NSE,RT. CHA,R"'P.ER .. ~.ODE 

~,EI~I1.~ .. ~E,Ts . THE. INS.ERT CH~R.~CTER HODE FLAG 

2881 
' 2"882 
2883 
2884 . 
2885 
2686' 
2887 
2888 
2889 
2890 
2891 
2692" 

.. ... ENlIi'i' .. ' iD ,E) ' , " MODEA 

* *' ['XIT .. · .. N·ONe .. · 

• .. ........ USE'S" .. A;j:' ." 

EICH .. " . 

2894 .* 
2895 ' .. 
;2~~L ~ ... 
2897 * 
;z.~~.8 . ~ 
2899 * 
2900 * 
~i901 • 
2902 * 
2903 . ;. 
290 4 
2905 
2906 EKAH 
2907 ' 
2908 

'2909 

( H,L) .. HODEA XCHG 
SET ' 
08 
REi"" .. 

.. i'8. ICH , CHL"> s·tT' I'Ns'ERr 'CHARAc'rtR 'HoilE FLPtO 
~ '. ?E;!,,",~. ~ ~ • S.E;THB. I I .~ •. ~ C.'1 . .. . . . ........... . 

EKAH - ENT~.R ,K~.YPAD AL TERN",T~ , ~(JD~ , 

E'NT'RY . ('B~ 'C)' . " ii·ODES 

. E'XI'j .. NONE " 

usEs . A,F' . 

LDAX 
ORI 
STAX 
REi 

8 
HB. KPDA 
B 

GET HO[oEB FLAGS 
SET KEYPAD ALTERNATE' HODE 



. ....... ' Hl 0/ ' TEt{MT~A"C ·f"TRtiQA"RE ··························· 

. . . . . . . . . \l.~~.E;~.~~ .. V.~~ . . ?4~.~9.4T.! ~.F;? . . . .. . .. . ........ ~~<;: .... . 

.... 2"<1 ii ' . ii>li ... ' t 'Ke' 'c' 'OiA"EiU" KEyt<dARt, ·CUt,,········· 
2912 * 

' REATA""R8AS~ ' n ' ; 'I . '01120:178 '" 

9~: .l6 .:.06 ... 30.~H.AY.~8.0 ...... . 

.. 2"9ij .. iii ·········· ;,iEKC,j" j:'E ~;"EtS' 'THE ' FLAG' 'wHicH' ' INfo (tifts ' ~i'E: KEY ' t:LrCK ' ... 
2914 * 
W~iIi """'" 

2916 ........... " 2'9i'7' 
2918 

* ......... ~.~!.~~ ... ~.~! .~? = MO[lEB ' it:' 
• EXIT NONE 

····· · ········ · ··W~iIi 

2920 
... :i9:ii ' 

2922 
* USES 

' PAGE ' 00 ... 

...... oi 1:: '1'20 ' '012" ' 292:i' E'KC' .... i.·i,"'·"· .... t< ................. GEt .. MODE ·FLAGS .............................................. . ............... . 

9 . .1, ~. ~ .1.~! .... ~~.~ .. ~?~ .. 
011.123 002 

2924 ANI 255-MB . NOTK CLEAR NO TICK FLAG . 2·92'5 · ........ · .. i;'T""X ' .... iJ ............ · .. · .. ............... .. ................. . 

............. . 9.D.d .:?~ .... :H. ~ ..... . ..... ~nq . . .......... BP ... ............................... .................................... ................................................ . 

.. ... ' ~'~~'6 ' .!- ........ " iEK'i *' 'REsEts ' THE ' FLAG 'wHicH' ·t'iSABLES · !',WU'r" f'ROM ' 'TH'[ ' ·/(t''it' D;'''t; ·· ······ .. ·· ···· .. ·· .. ····· · .... ··· .. · 
2931 * ....... :i93'2' . *" .... 

................. . .. . 2933 * ENT.RY ... N.ONE .......... , ....... 2'93'4 *, .... ", 
2935 :+: ..... ........ .............. ....... ............. 2936 '" * . ~nL .... N.ON.~ ............ .. 

............. ;2.S:';3.? . ~ .... ...... v.~~.& ..... ~. ,. f ................................................. . 
2938 
2939 

........ ,. 011.125 '()72" 3'li ' iO()" 294'O"' EKI 
............... ~1 .1 . , '.~9 .... ~~.~ .~ 7.~ ......... 7.~~.\ ...... . 

011.13 2 062 311 100 2942 

... .. , ....... 9.~~. ·. ~ .~~ ... ~~.~ .............. ?~~.~ .. " .. 

............. 294'5'" *'1-" 
2946 * 

" :i94'j "' it:' 
2948 * 

. 2'94'9" * 
2950 * 
-295i' * 
2952 * 
'2953 " *" 
2954 * ",.,.,'" ., ... " ..... " .... "2955" 
2956 

............. O'j L I'::I/,' ' oi'1 ' ............ ' ~'~S7 ' ~l<SH 

01l.137 366 lOO 2958 .............. 6'iL'i'<ii .. 002 ........ · . '2959 '" .. 
011.l42 31l 2960 

LOA" 
. ~.~!" s rA 
RET 

. M'oiiEr"·"·· " ." tj ET MO[IE FL'AGS 

2SS- HI. KHI 
" " Mob·Ei"" 

.... E·KSM .. .,: 'EN'iE'R ' -KE'Yp·Ait .. S·Hi'FTE[I" HOtIE · .... " ..... " 

... iiEKSH* 'sE'Ts' THE' 'KEYF:A'ri ' 'sifiF'TE'ri ' tio'riE' 'FLAG " 

ENTRY .<.~! .£; .> .. := .. tt"Q[I.~~ " ". ."...... . ....... .. 

.EX.IT . .. NO.NE 

USES AtF 

'('MX ' 
OR! 

" S'r'AX 
RET 

.. ~ ......... 

HB . KPDS 
...~ ....... 



...... . .. H 1'9 ' 1E:l<f1'1 N'1Il' . n R'tiWIIR. · ............. " ........ . .......... . ..... ......... .. ...... HEiHWH8A'SK ' Vl ','4 " ·0·1120·/78 .. · .. . PAGE' .... '61 

.... Q~N~fi~!... !·m;. ~V.~~J:lv :mi~L ....... .. ........ .. ...... .. .... . E.L~ . 9.~ ' .'~. '. 9.~ .. ~i!~~A.Y ~~9.. .... .. ..... 

............................ .............. 2962 ' ;u ...... " ELri ' ~ . ESCAP'E"LE'Fi''' BRi'CK'Ei'''' ........................................ "."" ............ . " 
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2968 * 
2969 * .... . .... . .......... .... ..... ............ '2970 . '* ...... ENTRy ···· Nor-it" 

... . .......................... .... .~??:~ . * 
2972 " ": ...... EXit .. ·· T6"REouEsTE'o" RollTitiE"wi'TH ' 

................................ .. ~?n ..... . . ........ (~) .. ~ .. 7.ER.Q .. IF .. ~.O .. PI'.RA.~~.1~.~ .. sTnN9. W.A? .. P,p.uT... ............... ...... .. ................ . 
297 4 * ................................ §:~~ .. ~ ....... ~.~~.s ..... ~. ~~. ~~.~P. ~~. ,. ~. ~~. ~F .... . ......... , .. , ...................... " ... " ....... .. ... .. ............ . 

.. 0 i 'i : 'i 43 " '3'is" 346 6 i .. .. §~~~.. EL 8 ..... cAL'L .. .. F:S[i ...... .. .. .. .. ... . tiE c'd b'E"F'A'RAHE'f [ 'rdtii iNO" ... .. .. .. .... ............................. .. ............... .. 
....... ~P. , .1. 1~ .. ~~:;; .............. ~.~?~ .............. f.W~.H ...... ~ ....................... S.AY.E .. (8,>..... .. .............................................................................. . 

2980 
.... ...... .. ..... . ....... . ............... ~.~~.\ .. ~ .......... !?E;ARI;H . J:~ .~L~ . f.9R . f.~~~h . ~~Af3:Ac:r. ~R . R~ .~~~~~~.~f: .... "." ..... "... .................... . ........ .. 

2982 * 
011.147 .. 9~~ .. 9.~? ..... g?~P ........ ...... oi 'i: 'is'i 036 003 2984 

011 .153 041 172 .9 .1. L .. ~?~~ .. 
. oi '!: 'j 56 '" 3'i 5" 363 015 2986 

.. . QI .~ ,,'~ .1... . ~.QI ... 2987 
011 . 162 330 · .......... ·2988 · 

.......... '<iii :i6'3 0 4 3 ·~m .. 
............... .QUd~.4 .1.49... .. ... ~?5!!.. .. 

011.165 157 2992 
.............. . . QI.1 .. . 1 M ... P.~I .. ~.1~ .. 1.Q9 .... ~?~L . 

011.171 351 2994 

2996 * 
............ A?n .. *. 

2998 * 
....... ... .. ~9Y.9 ... ~ .. 

3000 
3001 

MVI D, ELBTL 
··· .. · j"i0i.. E,ELBTW 

....... ~.~~ ....... !'i. ~ P~ ~.'f . 
CALL STA8 
POP ~ . ...... ·Re · .. 

SET TABLE LENGTH 
.. .. . iiET" i,'A~'LE iii rOTH 

SET TABLE A[I[IRESS . sEARc'H "TABLE " .. .... ......... ..... .. ... .. .. ... ......... . 
.. . R.E?.1O.~~ ... ( .~! ................................ . 

IF CHARACTER NOT FOUND IN TA8LE. EX·it .. iiciw .. · .......... 

". " iNX '" ... H'" " ...... ELSE',' tiET ' A6tiRE'SS" b'F "Rb'UT"i~iE "'" ..... " .. 
MoL .... H .• M.. . ........ G.E! .. M.~~ ................ .. 
MOV L, A GET LS[l 

. ~~~i. p.! f:.P.W .............. cig " f~ ' ~OUf~N~OR~ .~R.EA ...........•............... .. ........... 

.. *ELBT*"CONTA'iNS ' THE ' TH'IRD ' ANriioR' 'FINA'C 'CH'AR'AC'TE'RS" (iF "TH'E' ·Atisi" "···" .. ····· .... .. 

.. t;$C.~P.E .$t;GW.E/,(G~.$ .. .... .. .. .. .. . .... .... ... ..... .. ................................... " .. . 

.............. 3002' . ELBT .......... 
011.172 EOU 

.. ......... . 
• 

oi 'i :i72 076 ... ~gg~ 
....... Qu·m . o?HQs ... m~ . 

.... .... OH,p5 ... qn ........... .. ~.09? ............ P.B .. 
011 .1 76 376 004 3008 ~W 

3009 

. ... . "j." ... [ 'SC ' ( '> ................................................... .. 

!\NS.I..sp .M9['E. ' 2 . ............. ........ .. ............................. .. 

' ? ' ESC [ ? 
AIM ';'N5'1 . SET 110[;E". {· 

............ "oiT,'ioo .. i'6i' .... · ...... "30'io " .......... '[iii ....... ,'A" .............. . E:SC"C A '" 
.......... 0.11.,;201 .... 3 4.6 .. 00.5 ..... 3011 £OW ACUP 

011 . 203 
''' ()ii': i '04 . 

102 
156 ' 'O()5 

3012 
3013 [08 ' 8' 

.. '30i'4 '" ....... " CtiJ ...... " AC[IN 
30 ,S 

ANSI CURSOR UP ... .. ... .. .... 

ESC [ 8 
.. " ANSI" cURsOR DOWN ' 



. . ' •... 'HI9 ' TERMrNAL · 'rRffliIAllE ······· · · .... .. PAGE ' .. 6"2 ....... . 

. . . . . . . . . ~.EI:l.E~.~\. .. \J.~~ .. 1l.4~.F;9.4TWEll. . . . . . . . . . . . .. ....... .. .. . . . . .. .......... . ............. E~B! ....... . 
' ~EAT~ ' 'H8ASI'! .n-; .. .. '01"120>'78 " 

q?: .1.6 .:.q7 .. . ~9.~~.A!.~ ~.~ ..... 

. ··· ()ii"::f06····[():! ···· ....... ~6t"6 ' ... ......... ~~ .... . . , 1: ,. ..... 
ACRT ... 0.11. ,~.0? .. ~ ~.~ .. ~9.L ··· ~m ······~"'· ····· .......... 

011 . 2 11 104 
.... 0i'1 ; '2i 2 . 20i"00S .. · .. 

''' 0'i1': 214 " H 'o ..... 
...... 0.11.'. 2.15 .... 37.1 . 00.5 .. 

011.217 11 2 
"'(iir:221>' ''':l:11 001 " 

3019 
' 302'0 ' 
3021 

" 3'62'i .. 
3023 

" '30i'4 
3025 

. ~'62'6 ' .. 
3027 

DB .... 'b'w'" 
, 0 ' 
ACLf' r ' 

..·0·8 ...... "; •. p '" 
ow APCA 

DB ' J ' ..... Ou ........ ·no· .. 

.. A,,!~.I (;UflS[)R .R.IGIiT..... .. .. . .............................. .. 

ESC ( D 
... ANs'i ' elMs'OR 'LEFT ' 
"'EliC' 't'W '' ........................................................ . 

ANSI PERFORM CURSOR ADDRESSING 

ESC ( J .. 'ERMClN ' tit sH ·I\V .......... · .............................................................. .. 

...... c'if; 22 2 ' 'li'j ....... 

on. 22~ ... .03.1 .. 0 II .. 

:fo2"s ·· ·D·S······· . ' i( , ...... , .......... 'ESC" c' K ................ .. .. ····.... ........ ............. ......... ....... .... ..... .... ... . .. . 
3029 DW ElL ERASE IN LINE 3030' ... .................. ............................................................................. .. ....................... . 

....... 9.H .'.?2e .... 1. ! .~ ..... 3031 DB ' L ' ESC ( L 
0 11.226 116 006 ·3032 ········ .. ···· ·oioi ········ ·APiL···· ............ 'Aiisi' RiiFORM" i·N!;"Er,Ct: i'NE' ························ .... ... ............ ......... ,....... .. 

3033 ...... 'o i L i :io" i is " ........ ·3034 ·.... ... ··OB .... · .. · ·; M·'· .. · ............ 'Esc "i .. Ii · .................................................... .. ................................ . 

...... ...... .. QP .' .?~.L n;u~w, ......... ~P3~ ............... ~w .......... ~~.D\' ....... ......... ~~.~!J~~F.9F;~. ~ .E\.~TE "!~E .............................. .. ................................ . 
3036 

... .......... m:·m· ·a;h06 ·· . · ~m ···· .. . ~~ ....... ·~:;'t ········ "~~~i( p~k'FCR;'" iiEi.'ItTn:"ARAc·TE·Fl ·· .. · ............................ ,.. . . .. .. .... . 
3039 ......... , .............. ................... ·3040 ··········· ........ .............. . . 

011.236 146 3041 DB ' f ' 
............. o'i L i :i7 .. '3 i i .. 00·5 .... · .... 3Mi ··.. . ..... ·uw .... · .. ··APcii ·" ESC ( f <LOWER CASE F) 

.. "ANsi PERFoRM ' cURs bR' Ii tiORE!is i'Nci ..................................... .. 
30 43 ......... . ..... oi '1; 24'1 . ·i5'o··············· 3M,; ·· .... ··· .. ··· ·b·B· ········ ' 'ti ' ................. 'Esc' '( .t, .............. (LOWER ' cllliE' ·HY·· ·· .... ············· · ··· ............. ................ . 

..... ........ . PH, ?17 ... 49LQ9.6 ......... ~.Q~.~ ............. P!O! ........ "'~~ ................. "'~~ .I. ~~! .. ~O!!L ........................................................................... . 
30 46 

011.244 154 3047 DB ' 1' ESC ( 1 <LOWER CASE L> .............. oi '1; 245 '" i 'ii · ·006······ . 30~·B ·· .. ·· · .. ···· .. bw · .. ·· .. ·· i.R;.,··· .. ··· .......... ANsi' RE'sE'i ' Ho'DE'" ..................... .. ......................... . 
........... . .................. ~~ .......................... . ............................... . .. 

011.247 155 30~O DB '.n ' ESC [ m (LOWER CASE H) 
011.250 222 006 3051 DW ASGM ANSI SET GRAPHICS MODE .... .. ...................................... '3052 .. ·· .. · .... ·· ........ ··· .. ········ .. ·· .... · .. · .. ··· .... ······ .... ··· ........................ ........................ ... ......................... . 
011. 252 156 3053 (18 ' n ' ESC ( n < LOWER CASE N) ............... oi i'; 253' "22'3 ' 005 .. ·.. . 305·.; ...... · ........ vw ........ ·;.CPR ............... 'ANS'C CURsoli" posi'Ti'ON REPORT .. · ...... .. .................. · ............... . .......... .. 

. .. ... .. .. (ii L ' 2'55" " it;o " . ... . .... ~.g~~ ............ ·DB .. ·· ... ; pi········· .. .. .. 'Esc' ·t · .p .............. (COWER ' c·Aliep )' .. ··· .. · .... · ...... · .... · .... ······· ....... . ........... . 
011.256 247 017 3057 .......... ~!o! ... "'X~J~ . ... ................... ................... '3'05S " .. .... ~t'!S~ .. !.~~.~~.~~.T . .I'·!\q~... ...... ............ ......... ........... ....... .. ........... .. 
011.260 161 3059 DB '0' ESC ( 0 (LOWER CASE 0) 

.............. o'i i': :261 . '3 :23 "01'6 '" .... ·'3·060 ........ .. · .. 'ow '" .... 'AXMT2S .......... "ANsi TRANSMif .. 2Sfi· ... Uj;·C .... · ................................ . 
3061 .............. oii' ; 263 " 'i62 ........... " 306'2" ............ b'B ......... ,'r , ............ , ...... tSC .. t .. r" ......... ' ILOUER · t:MCR)" .......................... , ....................... . 

.............. . q~. ~.' .~~.4 ... 2.q~ .. 9.q~...... 3063 DW ASBR ANSI SET BAUD RATE '3064"" ............................................................................................................... ...................... .. 
011 • 266 163 3065 DB's' ESC ( s < LOWER CASE S) 

.............. oi L 26:1 " i 27 .. 61'$ ........ 3066 .............. tiW · ...... · MCI' '' .......... . 'IINS'! ' SllVCCURSOIl · I'OSI'l'ttiil· ................ · ................ · .. · ........ .. 
3067 

.... .. ... . ... 'orr;27i" · '65 · .... ···· · ··· .. 31>'611 ···· ..... .. . . 'O~""" " '" ii'·· .. · .. ···· .. · · .. ·· ESC " C u ·· ··· ...... " (Ul"E!'{ 'CASE ' U) · ........ · .... · ...... ····· .. ·• .. ··· .. 
011 . 272 311 015 3069 DW AUSCP ANSI UNSAVE CURSOR POSITION ............................................... :ii)70.......... ............................................ ................ ....... ........................................ .. . .... .. .......... .. 
011.274 172 3071 DB 'z ' ESC ( z <LOWER CASE Z) ................................................................................................................... . ......................................................................... 

...................... .. ............................................ ........................... ... .. ................................................ . ............................. .. 



. ·'-11"9 ·TERHINAL · FIRHQARE · · ·· .... . 

. GE;NE;~AL. I,I.qE..~~~f<.QI,I~ I .~~.q ... . . .. 

011. :275 

000 :O·oj·· 
0~0 .. q.~7 

37S··i>"ii ····· ·· 3072 
3073 

. . . .. ... .... . . 3074· ELOT ;'; 

............... 3.07~ . EL~TL 

... 307:7" ** 
. . ........ . 307B!I'. 

· · · 3079· * 
.•................ ~QllQ • . 

30Bl * 
.. .. ........ ... 3q~4 . • 

30B3 * . . ............... ;\Qll ~ .• 
30B5 * 
.=l9M ...• 
30B7 * 
.3988 
30B9 

011. 771 052 274 100 3090 
011.302 . <i7"i ·ih ·ioo 3091 

EOL 

3092 *. 011·.30S-·· 3SS·· io4········ 3093" 
QH •. 30.7 . ~QI> .. 1 ~Q ........ 3Q~~ . 
011.311 137 3095 
011.3 1 2 026 000 3096 
0 ' ·1·.31·" ·· 303i60··oi·6 ·3097 · 

3100 *.* . 
. :iioi * 
3102 * 
3103 ·· ';' · . 

3104 ~ .. .. jios * 
. . .. .. .... 3106 ~ . 

· · 3io7 * 
310B * ·'3io·9 .•... 

. ..... ...... .. .J1.\ 9. * 
3111 
3112 

·oi L·3·17" ·· 072· ·27":i" ·Hio . · j·i 1"3 ·· ·E"RH 
011 . 322 376 030 3114 
01 i . 324· o~io· · jsi"·· ·· . .. "3ds 

011 ."32"6 · b52·· 2"66 i6b · ~m ·· 
.0~1.~3\ . 92~ .. l?? .00? . 3.lIB 

ow 
·tou · 
~ol,l. 

3 
~.-E.L~T (EL .~TW 

. .... ·HEATff HlIASM ~"j, 4 ·01 nons · ....... P~GE 
ELBT 

TABLE W·ID·Ttl is .j . 
T.ABLE .. L~NqTH 

E"OL ":" ERASE:" TO "EN"[," OF "LINE 

';'EOL* PLACES · SPAC·ES· IN VIIoEO ··RA·M··FR·OM THE CURRENT CURSOR POSITiON 
T.Q. m~ ~NDQf. T.H • .. ~.~R~.I'/T ~W~· .. GV.R?QR .. pQ?.\T.~ON DO.S .NoT .~HAfjGE , 

EXit 

USES 

LHLD 
LOA 
NEG . [iii "' ... 

. ~.QL 
MOV 

... ~.vI . 
JMP 

CURA[I 
CURHP 

I,NECiA;I.NE"GB 
sQ .... 
E , A 

.. P .. 9. 
wsv 

GET CURSOR ADDRESS 
GET CURRENT CoLUM·N POSITION 
SUBTRACT COLU.MN . CDUNTER FR9!1 80. 

PLACE COUNT I N [I ", E 

ERH - ~.R!'SE R.EST .oF ~~MORY 

<ERH* ERASES THE SCREEN FROM .TH.~ .CU.RR.EN~ CURS.qR. P.oS.IT.I.ON ~9 . 
THE· END OF · THE ·SCREEN· . 

E~TRY ~o~~ . 

E.XIT NONE 

CURUp · 
2 4 
Z; EOL 

SHaME 
[1 , 1919 

. GET ·CURR£Nt VER'!'JtilL POSIT IO·N 
SEE IF ON 25TH LINE 
IF SQ , JUSTSEiTLE F()R END OF THIS LINE 

GET HOME ADt'RESS 
ADD DISPLAY SIZE TO FIND END 

·63 ............ . 



Ifl'1 TERMI"NA"L 

G~H~~Al. li~1; 

'0 '11.334 
0 11. 335 
oli . 336 

'0 11.337 
011.341 

0 11. 343 
on . ~45 
011.346 
011.347 
011.350 
011. 352 
011.353 
OTl. 3S6 

011.361 

'0'iL36i 
011. 362 
oii .363' 
011. 365 
oii.366 

FTRI'IWA"RE 

,~V~RQVTJM~j! 

03'1 
067 
077 

"355 
274 

355 
043 
353 
172 
346 
127 
052 
3():i 

'j~'j 

176 

133 
100 

122 

007 

274 
ii-o 

j66 ':iio 
167 
311 

100 
016 

" " 

3119 
3120 
3121 
3122 * 3123 
3124 
3125 * 3126 
:iii7 
3129 
31~9 
3130 
3131 
3132 
3i33 

3135 ** 
3136 * 
3137 
"ji38 
3139 
3140 
3141 
3142 
3143 
3i44 
3145 
3i4'.i ' 
31 4 7 
3i4'E1 
3149 
3150 
3151 
3is2 
3153 
3154 

3156 
3157 
3 158 
3i5'9 
3160 
316'i 
3 162 
3i6:i' 
3164 
3165 
3166 
3167 
3169 

. ... 

* ,, ' 
* * * * * * 
ERVH 

** 
* * * • 
* * .. 
* .. 
* 
* 
* " 

DA[I 
STC 
CHC 
L[I 
DB 
OW 
SBC 
DB 
INX 
XCHG 
HOV 
ANI 
HOV 
LHLO 
JHP 

[I 

DE , (CURA[I) 
r", L[IE-DA , I . L[IEOB 
CURAO 
HL , OE 
I . SHDA, I • SHDB 
H 

At 0" 
OOOOOlllB 
[I , A 
CURAD 
WSV 

HEATH H8ASM VI .. 0\120/79'" 

9,9: \6: oQ 30 ~AY-QI> 

CLEAR CARRY BIT FOR NEXT OPERAT~ON 

SUBTRACT CURSOR At'llRESS FROH END OF DI SPLAY 

ADD ONE TO EIlASECHARAC'TER AT (CURAO) 
([I , E) - COUNT TO ENII OF [IISPLAY 
HASK ' ''O KEEP COUNT UNDER 2K 

(H , L) • AOORESS OF FIRST SPACE T9. WRI!E 
WR lTE SPACES ' 

ERVH - ENTER REVERSE V [[lEO HODE 
" , 

, ~,ERVH* , SET~ THE REVERSE, VIDEO HODE FLAG 

ENTRY 

EXIT 

" " UsES 

EOU 

'XCHG 
HOV 

, ORI 
HOV 

'RET 

NONE 

• 

A.H 
HA.RV+HA.RVP 
M,A. 

, tH .U - HODt 
GET HO[IE FLAGS 
SET REVERSE vIOE'o AND 'RV PRESENT ' i'-L AGi; 

FCIF - FET~H , CHARACTER FROH INPUT FIFO 

*FCIF* [S USED TO FETCH A SINGLE CHARAC!ER FROM THE INP~.T F1.F9. 
IF ANY ARE ' AVAILASLE. 

, E,N!RY NONE 

EX)T (A) • CHARACTER IF ONE .I, ~" A!-!~.I~~~hL 
'C' • SET IF NO CHARACTER 
'1;',. CLEAR I F CH/\RACTE~ I ,N ACCUI:tU~/\TOR 

~_f~.,H, L,F 



. . . . .... H! 9' TE~'M INAL . l' IRffiolARE ' ...... . ' ~'-AOt: ····· bS ···· 

. . . . .. . . . G 10 NE:RilL .. U~E .. SlJ BROlJTI. N lOs ........ . 

'3"169 
3170 

o'iLJ'6ioi:i ":i'i" 'io'o 
... ........... 9.P., ~.;7L .• ~? .. 

" 3'i71 "reiF '" ·'LIiA···· 1Ft" 
3172 ORA~ ... .. 3i ij.... ....... s·rt ····· 011. 373 067 

........... . .. O.~~. '. 374 .... 3!.<? ..... ~1 7.4. . .... R~ ... 
3175 

011.375 363 3176 
....... 0'1 i ':3'76"" '07'2 ' "24'1 ' 'io6 " '31:77 

012.001 075 3178 
····o·i~·:002··· '06'2 "24'1 ' YOO ' ':3"179 ' 

012 . 005 072 240 .1.9 .~ . 3180 ...... O"i 2": 0'10' " j 07 " . . . . 3'18'1' .. 
012.011 041 OOO . ~Q~ . 3182 
·(Yii :C)14··· i65 ····.. ji'S3 ' 
012.015 157 ..... ~ ,la4 

·····oY2· .. 6Yi; ·· 1·70 · 3185 
012.017 074 3186 
o 1X:0io .. 3'46 ' iff ········ ';ii"lii " 
012 . 022 ....... "' oi'i: 'ois ' 

.•.. Q .1. =? .Q?.~ 
012.027 

. . Q.l.? ... <'>~Q . 
012.031 

062 2,49 .. Lq9 .... ~1~e .. 
176 3189 
P.Q7. .... ~~.~o 
077 3191 
~7~ ....... .~! .~~ . 
311 3193 

.................... ~ .1.~;S ... ~ * .. 
3196 • 

.. . . . ... . ....... . ;;S .l. ~Z. , ..... 
319B * 

................... . .... . . . ........ ~)'.~9 .... :tf .•.. 
3200 .t< 

['1 
... " LciA' iFC 

[leR .~ .... ···!irk ···· ·· [FC 

.... ~P.~ ....... IFF' 
MOV B,A 
LXI .... "Ai:iil . 

... M .V. 
MOV 

.. ~~.~ ... 
ANI 

. .. ,",!.~~f ........ .. 
L 

. ).' .A 
A , B 

.. 1'1. . . .. 
IFCMSK 

. .... RTA ....... I.I:F: ........ 
MOV A,M 

... ~T~ ........ . 
CMC 

. .. EI ... 
RET 

· FC.JF.............. . .<19:. ~ .6 !.<1? ... ~9.~ MAY~ B.0 ................ . 

'GET 'iNf'lJ'( F'I"F'o' c"DuNi' ER .. ·· ...... . 

SEE IF FIFO IS EMPTY · ·SET' ·; c;' "FOR" "NO ' C"HARACTER' ················ ............ .... " .. . 
.... If .. ~.a .. G~~R.~~.W.R )~.nf.a ' .. E.~n ................ . ..... . 

LOCK OUT ANY ENTRYS FOR NOW 
.... 'DE'CR'EM"EN't " 'i N'PU'-rF i 'FO' . C'OU'NT'ER' .. 

.GP .. ~ ~f"\J1 . F 'Fo .. r'q '.~T.~~ .... 
SAVE VALUE 
POINT TO INPUT FIFO 
'Ai:i[i ' ·pciiN·-rE'r.: ····· 

· 'iiicREMENr ' ·F:OINTER · ··· 

. .. ':W' 'F'oi NTER 'iii FiFO······· 
.PF·PAT.< .. pP.l~.1~.R .. . ..... . .... . 
READ CHARACTER FROM FIFO 

... CLEM" . '.C.' .......... . 

............................ ~~.Q~ . • 
3202 
. ~~Q~ . 
3204 

. 4 ~.Q~ . 
3206 

• .. EX'I T'" . '(' A'j' . ;; cHARiiCTER IF AVA "iLiiBLE:' . 

..... ~~.Q 7. 

. C;> .1.~ .' .<?;3.~ . 9?~ .. ;:!.~;3 . ~.<?9. 
0 12 .035 267 
012.036 .061 

... o'ii:037'" 310 

3 2 08 
3209 
j2'io 
3211 
3212 
~?P 

012.040 075 3214 
012.041 062 243 100 3215 

" <>'i 2':044 " 072 "242 "i60 ' jil6 
012.047 107 32 17 

···· Oi2:050 ···<>'.tii ·· 200·· i ·oo·· 32'ie 
012.053 205 3219 .. ·oi i ;054 .... is7 .......... ' 3'22'0' 
9.1.2 .. 9~~ .. 1?9: . . 3 22 1 

. J ... • 

. 0 • 
Fe.OF 

.... : ~.' .. '": .. !iP .. IF .. N.a .. GHM.ACn:m> .. '~ . FIfO ... 
' C' = CLEAR IF CHARACTER IN ACCUMULATOR 

l:PA OFC 
ORA A 
STC 
Ri ' 

[ICR A 
STA OFC 
L[iA . 'OJ:'F' 
MOV 8,A 
i..'x'i . H' ~riUT'F 
fI.[,lfI. L 
MOV L,A 
MOV , -'~! , [~ . 

GET OUTPUT FIFO COUNTER 
sEEri' i"IFOIS" EMF'TY " 
S ET ' C' FOR NO CHARACTERS 
IF ' Nri ' CHAR'ACTERS ' i"1i FTFO 

DEcr,EMENT COUNTER 

GET ' OlJTF'ui' FI F'ri ' F·b·i iirE'", .. 
SAVE FOR LATER 
F:oiN 'r" Tei 'OlJTF:UT ' ,,'IFO 

N!D. f .Q IN) f';r< . 

(NC REMEN r r :OINT E.R . 

., ........ 



' HI9' T£R·HrNliC'F'IRHWAR'E · .. · .. 

..... ~.E;~. E;f<.A~ .. ~.S~ .. ~N~R.Q~.T~.I:I~.~ ... 

"012. '0:56 ·O·14 ................ ;i222 .. ..... 'Ii,ili ·A .. .. 
012.057 346 037 3223 ANI OFCMSK oi i: 06'1 " '062 ' 242 ' '1'60 " ';i224·· .. ··· ·srk ···· .. oFf' ···· 
012.064 176 3225 MOV A~M ............. . oii:oMi " 067' .. · .......... '32·26 .......... · .. STC .... · 
012.066 077 3227 CMC .' ., .......... oi 2': 067 " '31'! ' ............. 'j:i2Ef ·············· 'RET '" 

3230 ** ...................... ····j:i:ii.····i ····· 

09:. ! .~; .QY .... ~9~~Ay-8Q . 

KEEP POINTER IN FIFO 
.. "UF:DA'TE" oUTPLn' . F'iF'o .. F·oitiTER ..... 

REAli CHARACTER FROM FIFO ... CLEAiP'C· .... · .............. .. 

3232' FNCP GETS THE NEXT CHARACTER AVAILABLE FROM THE INPUT FIFO. 

~"M'£ ' ..... 66" .......... . 

.. .................... :ii:i3 ... ....... " iF''' NONE ' AREAiiAi'Ci,IiLE'; FNcF:' CONTi NUEs · io .. i·RocEss .. KEvBoARii ·.... . ............... .. 
. . .. .. . . . . . . . . . . .. . ........................ R34 . ... ~ . . . . . . . . .C~.~R.~q~gS .. AN!' .. o.uT.pu.1. n.~o .. C.f!~.R~.CT.EK~ . . . . . . . . . .. . . ... . . . .. ......... .......... ... . ............... . 

3235 • 
...... ...... . ............. -....... ····~~i~ ···t········ . E.Nij:£Y ... NONE ········ .... ..... ..... ..... ... ... . ...................................................... . 

3238 * ................ " 323'9 ' " 'i ......... ExiT" .... (A) .. ~ .. tHARAcTER" FRoH "INPuT ' Fi FO...... .......... .......... .. ....................... . 
3240 * ' C' = CLEARElI ......... , .................... '3241'" .• ' .... " .......... " ..... ,.. . ..... , ... , ... . 

.. ...•.......... , ... , .... ,. , ................ ~~.~~, ... ~ , .......... 4?E;?, ... A,F 
3243 
3244 

.. O'j 2': 0'70 305 ·············· '32'45" ·FN'CF' ····· ·F·USH·······Ii ···· , .... 'SA'VE' ·r,.·EciisTERS"·········, 
012.071 325 3246 PUSH [ • . (il 2': 0'72'" '34·5·" ····,····,,· '32'47" .. 'F;OSH ..... i-i ...... , ... , ........ . 

012, ~?~ ... 3 .1~ .. ~.1~ .. ~.O~ .... 3?~~ .... ~~.C;p., ..... C;A.~~ ...... ~A.IN .•. ~ .... . 
012.076 315 367 011 3249 CALL FCIF 

SERVICE KEYBOARlI AND OUTPUT FIFO 
SEE "ii: THERE" is ' A' CHARACTER l'iI"T.iE" iNPuT 'FIFo ......... . 

012.101 q7.q .. 3?9 3250 ........ ~R ........ c: . f'NC.P.l .. .............. ········ j~~i ·· 
..I.~ . N~ . C:~I\.~AgEf<. .Y.£T........ ........ ...... .. ............................. .. 

012.103 341 3252 POP .... H ...................... ~~.~~.' ... ~~.~rq~LR~!l!RT~RR.'.NI! PF .................. .. .. · .. o·i i:i·04 .. '32'i' .... · ...... · .. 32·53.. ..·-- .. ·ptip .... [I 

012 .1 05 301 3254 POP B ..... 'Oi '2~ '10'6" ' j 'i '!' ............ ·32·55 ·······,··· , .. ·RE't ·.", ... · .. ·.,····.,······· ....... ·······,.·, 

3258 ** , ... ~':-'~.': , :-: .. ~~."f~~ . Y~l:-~~ .. ~~,9~ .. K~:r.~9.~~P . F~-':9., ...................................... j~5i>'" '* .... 
.......... ................. ................ 3:26.0 ... *..... *FVKF* FETCHES A TWO BYTE VALUE FROM THE KEY BOARD FIFO 

3261 * ..... 'ANii 'THEN ' i ioES' ·;'''BUBiil.E · iiowN' 'oN ' THE ' REsT' 'oF" THE ' coi,iiE'Ni's' 'oF" THE' 'F'iF·O················ .. ····· · .. · .. ···· 
3262 * AND UPDATES THE KEYBOAR D FIFO POINTER .... ""'" .................. ................. 3263··· 1;. ··················· .. ,.................... .................. . ..... .... .... ..... . .......... . 

3264 * ..... . .......................... ............ ... ' ~!!65 " .,1<' ......... 'ENtRY '" ·NIiNE········ ..................................................................... . 

3266 * ... . .............. '3'26':1 " .. .......... ·Exii ······ (ij; i'T . ~ . tWo' t<ytr ' VAlur ' ,RIiM' '"rH'OiiRb" F'1F'O' 'IF' ·/(VA·WWLE .... ······· .. ··· 
3268 * ·c· = SET IF FIFO WAS EMPTY ,................. ................ . .................................................................................................... . 



"""" HI'? " TERtHNAL" F1R11Io1ARE " 

...... 5lP'!ERi<\!-, " US"E " ~Y"BR!lY.n.~ES 

"" . . . . . . . . 
3269 
3270 .. .. ......... 

" 32"71 
3272 
3i73 

012.107 305 3274 
""" Oi:i. II 0 '3'45' 3275 

012.111 363 3276 
01'2.11'2 052 264 100 "3277 
012.115 175 3278 

"" 0i"i .1 t"6 ":5"i6" 2"44 3279 
012 .1 20 067 3280 

·······Oi'2. 121 " OSO 0"30 '32Si " 
3282 

01'2. i2'j 053 3283 
012.124 053 3284 
(h 'i . lis 042 264 100 3285 
012.130 041 ?41 100 3286 
012:133 126 3287 
012.134 043 3"288 
o-i:i.i3s i 3j, " 3289 
012 . 136 043 3290 
012:137 325' 329i " 
012.140 021 244 100 3292 
012.143 001 016 000 3293" 

3294 
012 . 146 355 260 3295 
012 . 150 067 3296 
01":?151 077 3297" 
.Ql~ . 152 3.~~ 

"" 
3298 

01~.153 341 3299 
012.154 301 3300 

"" 'ol:Li5'~ '3"73" 330i 

"" 
Ql~:1~6 31.1 3~02 

3304 
3305 
330i. 
3307 
3308 
3309 
3310 
3311 
3312 
3313 
3314 
3315 
3316 

012 . 157 31::1 070 012 3317 .. .... . 
3318 
3319 
3"320 
3321 

• • 
". 
FVKr 

• 

FUKF "I "" 

H 

• 
* • • • • • • • • 
SBR 

" * • 

PUSH 
PUSH 
01 
LHLP 
MOV 
CF'I 
STC 
JR 
(lex 
(lex 
S'HL(I 
LXI 
MOV 
TNX 
MOV 
INX 
PUSH 
LXI 
LXI 

DB 
STC 
eMe 
POP 
POP 
POP 
Ei 

RP 

B 
H 

t\B[lFP ' 
A . L 
KliiJFMi NI 3770 

ZrF'VKFl 
H ···· 
H 
I\B[IFP 
H , I\B[lF 
[I,H 

H 
E.M 
H 

[I , KBDF 
B,I\BDFL-2 

I. L[tJRA, r . LDIRB 

o 
H 

"8 

S"R - SET BAUO" "RATE 

HEATH H8ASK VI . 4 01 120178 
09 :16:1 0 30-HAY-80 . ..... . .' .. -,- . 

S~VE . (~ , C,H , L) 

INHIBIT ANY NEW ENTRYS WHILE REMOVING OLD 
O-t , LY ';' KEVSOAfW Fi'Fo · POH~TER 

C~~.~h"" ~"~~. TO .SEE IF THERE "ARE "ANY ENTRy"~ 

SET CARRY I N CASE NO "~N"TR"Y " 
IF Fila E"MPH" . 

tLS"E; "" (jptiAtE' Hro POINt"ER 

(H.LI = BEGINNIG OF FIFO 
(Ol " ~ VALUE FROM IP:Kiw"1 

(El "= VLAUE FROM IP.hB02 
POINT TO NEXT ENTRY 
il"iiC,i::ViioA"R[' VALUE"S 
([hE) = BEGINNING OF FIFO FOR [CU~[(LE [IOWN 
("B. C) .. " N"UMBi::R OF· BYTES TO "BUBBLE 

~."l:IB((~"E; "~NT H:- «(( ~~.>. c Z~"R9" 

CLEAR CARRY BIT TO INOICAT VALUE FOUNl' 

(D , E) ~ KEYBOARD VALUES 
R"Eiiro"RE REG 1 STERS "" 

* SBR* ALL"OWSTHE BUAl' RAT"E fO BESET INoEpENDANf OF' ·THE' POWERCUP 
SWITCH CONF\GURATION 

CALL FNCP FETCH NEXT CHAkACTER 

INPUT CHARACTER MU ST BE AN ASCI I A,B,C ,D, [,F,G OR H. CA 2 110, (( =150, 
(;;";300, 1.1=600, e: ;" 1200 , "F- lS"OO", "G."iooo , H ~":? ~OO, 1=36"00" , J c 4900, K=":7200 , 
L a9600) 
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Hl"9· TERM INAL . F IT<HWARE 

.G'NE.RAL. USE .SU~RO.WTl~.cS 

012.162 376 !01 
012' , (6 4 330 

'0"1'2",165" 376 116 
012 .1 67 320 

012 .1 70 3 4 6 0 17 

3322 
3323 
3324 
3325 
3'326 
3327 
"33'2ff 
3329 
3330 

* 
~~RI CPI 

RC 

CF'j 
RNC 

ANI 

A' 

' N ' 

PI. ~R 

HEATfI f{8ASH Vl .4 01l:?0/78 

09.: 16' 10 30-HAY 8.0 

SEE J F CHARACTER IS IN RANG E 
IF LEss THAN AN 'A' 

IF GREATER THAN A ' F" ...... , ,. 

HAS, FOR LOWER ~ITS 

333 1 
3332 * ALTERNATE ENTRY POINT 'RO.M *AS~R* 

012 . 1 72 J 07 3333 
012 .1 73 072 31"2 ioo 333·4 
0 1 2 .1 76 3 4 6 360 3335 
012.200 ~,;6"" .. 3336 
.o~.~ .' 29. 1 O.~2 .. ~ 1 _~ 190 3337 

3338 
000.000 .~~3.9 

* p_FR . 

* 

HOV 
L[I A 
ANI 
ORA 
STA 
JMP 
E.RRNZ. 

~,A 

';',0[1(8' 
3770-MS .BR 
B·· . . 

HOl'ES 
IACe:-
* - IACE . 

S AVE RESULT 
-GET ·sEtiiAL ·!/O HOI'E· 
TOSS OL [ I [4AUll RATE 
R'E P'L ACEo 'WiT'HNE'W BAUD 
UP[IATE . IMA GE ' 
SET ACE· to NEil RATE 

RATE 

334'1 ** 
334 2 * 

'3'3 . -3 · * 
334 4 * 
334 5 * 
33 4 6 . * . 

*IACE*SE"rSUP ·THE DE·FAUCi i/o F'ARAMETERS· ACCORDiNG to THE SWi"ttH 
POS IT IONS 9N PORT HP. PUP 1 

. ............... ·;i34·7 · * ENTRY -NONE 
33 4 8 .. . ........... 3"34'9 
3350 .... 335 i 
3352 

... '3~5~ 
012.204 076 200 3354 
012';206 323"ioj" ······ 3355 

3356 .. -............ 3357 

6f2 ',":i t"6 o72" jYi"ioc) ~~g-~ .. 
01 2 . 213 117 3360 
012.21'- :i'-6 -·o i f··· ····;336-1 

.<?~ .~ .' .21 .6 .. O_~<? .<?9.~ ...... 3362 
3363 · 

012.220 075 3364 
6i"2-:~2T · T67· .-.------ -- 336·5· 
012.222 007 3366 

-- ·Od-. 223·· 0-4 -i -3oi'"oi:i - -3367--
012.226 205 3368 

- 012 ·: 227 t"5 :;------· .-- -- j":i6-9 -
012.230 P.L . ____ . _______ ~_F_<1 

012'.23( - 323 100 337 1 
012.233 043 3372 
012 . 2 34 ·l i;' -· - -...... ··- 3:i7:f 

___ ... _. _<1~~.' 23.5 __ 3_2~ _ .10_1 ... _ _ ... 337.4 __ 

* * * * 

E-X IT NONE · 

lACE 

* 
~ ... 

MVI 
OUT 

... 'LilA" 
HOV 
ANi" . 
J~ _ 

[oCR 
iAcEo.5 HOV 

RLC 
LXI 
AB[I 

A, AB. [tLAIc 
AP:U:k " - .. 

- -H"OD-Eii·· --

C , A ··-ils.fiR .--- -
Z, ~ACE9.'~. 

H,BRTAEc 
L - i100 ----. L,A 

HOV 
- O·UT 

INX 
HOV 
OUT 

A,H 
AP.DLL 
H 
A,H 
AP. [llM 

S ET DIVISOR LATCH ACCESS BIT . ... ... 

GET SEFii AL -Do -"lio·Dt (P6j,jER~UP SW I i'ck . u Y . 
SAVE IMAGE 
MA S K - FOR ~AiJl'- RATt swItCHEs 
IF _SWI!.CHE?_ AR~ . SP " T9 Z_ERO ~EEP 110 ~AUl' 

SWITCHES*2 = TA~LE VECTOR 
POINt to - BAUl! RATE Dniisoli TABLE 
ADn VECTOR 

GET DESIRED DIVI SOR LSB -outpuT -TO -AcE" ····· --. -.... 

ilH -t'IvisOR MS B· 
OUTPUT TO ACE 

F'AGE 68 



""" 

H19 " TER~TN"t" FTRHWRRE 

"G~"N~"R~"~ ~?"~ "!iV"BR"QV"Tl N~"!i 

012.237 7.~? 
"01"2 . 240 260 
012 . 241 006 000 
<i12.243 040 002 

012.245 006 004 
012 . 2 47 171 
Oi2. '250 34" i66 
012.252 017 

' oi"2:253 260 
012.254 107 
012.255 3 -46 016 
012.257 076 002 
0i"2.261 040 b02 

oi!i . 263 676" 603 
012 . 265 260 
Oi2.261> 323 i03 

"" 6ii . 270 li16 "b61 
012 . 272 323 101 
Oi"2:274 0"76" 603 
012.276 323 ~ "04 
Oi"2:"30"0 :Iii 

..... 

1>12·3QI 
012.301 321 006 
1>12 . 303 000 005 
012.305 173 O()i 
012 . 307 100 001 
012.311 240 000 
ql~.31~ 153 000 
012 . 315 140 000 
012 . 31 7 120 000 
01 '2. 'j21 065 O()O 
01 2 . 323 050 000 
01 2 .325 033 "000 
01:!.327 024 000 
012.33i Oi2' 000 
000 . 012 
000.00"0 

3375 
3376 * 
3377 * 
3378 
3379 
33BO 
3381 
33B2 
3383 
33B4 ACEI 
339:'; " 
33B6 
;mi7 
33BB 
33B9 
3390 
339i 
3392 
~39:l" 
3394 ACE2 
3395" 
3396 
3397" 
3398 
3399 
3400 
340i" 

j4()3 *> 
3404 > 
j';OS > 
3406 > 
340"7 > 
3408 
3469 
3410 
3411 
3412 
3413" 
3414 
34 '15 
3416 
3417 
3418 
3419 
3420 
342i 
3422 
3423 
3424 
3425 

BRTAB 
BRII0 
BR1~0 
BR300 
BR600 
BR1200 
BR1BOO 
[CR2000 
[cR2400 
BR3600 
BR4BOO 
[4R7~06 
BR9600 
[CfU 9 .2 t\ 

IAC~ 

HEATH HBASM vr. 4 01120178 

09 :"1 6:t 1 3"Q~M!'I"~-80 

~ET WOR[! " "C9"Nf IGURA TI ON 

~ " CLEAR ACe 
B SEE IF 110 BAUD 

XRA 
"oliA 
MVI 
"JR 

B.O 
NZ,ACEI 

SET ONE STOP BIT IF NOT 110 BAUD 
I~ iB) ~OT " 110 BAUD 

I1Vl 9,AF;isB ELSE', SET TWO STOP EH'rS IN 8 
MOV A. C GET PARITY CONFIGURATION 
ANI pi. PEN+P 1. EPS+P1. sps " " . 
RRC SH IFT INTO POSITION FOR UART 
ORA B A"['DNt.iMBE"RO~ "STOOp Bx"fs 
MOV B, A SAVE RESULT 
ANI Pl. PENt;! SEE IF PARiTY WAS ON 
MVI A.AB.70W SET SEVEN BIT WORD IF PARITY ON 
JR Ni.ACE:! IF PARITY ON 

Mvi 
ORA 
iiUT 

HVI 
OUT 
MVI 
OUT 
RET 

8 ADD TO STOP BITS AND PARITY SELECT/TYPE 
iW . LCR OUTPUT WORt. !lIZE AND Pi\"RITY SELEtiioNTO ACE 

A.A9.ERr'A ENABLE" RECEiVED DATA AVAILABLE INTERRUP-rS" 
AP.IER 
A, A[c. [lTR+AB. RTS SET (IAT-A 'TERH"iNAL READY 
AP.M~R 

BRTAB - BAUD RATE DIVIS"OR TABLE 

>BRTAB> CONTAINS " THE ACE [.(VISORLS"B FOLLOWED "B"Y THE' MSB 

TABLE" MUST RESIDE IN ONE PAGE" 

EOU > 
I'B 209 , 6 i 10 BAUD 
p~ 0 . 5 150" BAUD 
DB 1'23,2- 300 BAlii. 
DB 6 4d 600 BAU[I 
I'B 160.0 1200 BAun 
DB 107,0 IBOO [(AU[I 
['B 96 , 0 2000 BAUD 
DB 80,0 2400 BAUD .. ... .... """ roB 5'3 ,'0 3600 BA'LJn 
DB 4Q,<;> 4BOO BAUD 
DB 27,0 7200 BAUD 
DB 20,0 9600 BAUD 
DB 1'0,6 19';200 BAUD 
SET BRTA[C/2~6 

ERRNZ */256- . 

PAGE" " 69" 



. ' lU9 ' TERIfINAL" · FTRHUA'RE ······· ......................................... .. .. .. ·REATH .. HIJASM .. Vl· .~ .. "ol'lzone- ' ..... ' l'A1JE .... 70 .......... · .. 

... ~~N~RAJ.. . l.m, .. !lVJ;lROUT L~~S ...................................................... . .W>! ....... .. 

........... 3427'" ;;i··· .. ···· i·ck··t' ·~ " HiiTi ALi'if:" C'RT ' c·oi·iTFi oL'Li,·R"· 
..................... ~.17.~ ... ~ .. 

34 2 9 * 
....................... 34.39. .~ . 

3431 * 
3432 * 

........ • icRi'''' · sErs" Ti-iE" tid 'coNTRoLLER ' 'FoR ' AN" 80 COLUMi(; ';,:4' ·LiNE ············· .................................... . 
. ....... H~f·.~AX .. ~J.W . T.Ho .. P.I •. ~~AY. ~.QM.E . 1l~ .QRES.~. ANI!. :J:~" . P,JRSqR .. A.I'('~E ~~ ............................................... . 

AT *VRAMS* 

········ ~n;; ············ 

3434 * .. EN.TR.Y ..... NO.NE ....... ............. ·············34·35 · .* ....... . 
............ .............. 1m .{ ...... m! ...... NO.N~ ...... . 

....... ..... . .......... _ ... ~:~~ ... ~ .... . ..... l!~~~ ...... ~ .' ~!.~., .H .' . I:- .'F .. . 

34 4 0 ..... '()i2', 333" " .......... ,_ ...... ':i44'i " ' i CRT ····· 'fQU······· *, .................................. . 
..... oii: 333 '" 333 ' 040 ····· .... ~1g .. · .. · .. · ... ·iN ··· .. ·· ' HP; F:uP:?········ ... GET diNF' iiitik'Ai'io'N' 'siii'rcil . iNFO 

· Oi:?·.335 346 200 " · m; ANI ·····P2:·50·Hi······································ ............... , ............................. . 
012.337 041 351 017 34 4 6 LXI H.VPARD50 (H.l) = 50 HERTZ VIDEO PARAMETERS 

.. 'Oi '2:':i4'2 '''040 00'3 ........ ·3·.;4·;; .... · ........ 'JR ' ...... '':''Z'; I"CR"TO; 5 '" .... ' iF" SET ' FOR ' 56 ' 'HZ' ............................. , ... , .. . 

3448 
. oi 2 . 34'4 '" 04 i" 3:31" oi;; " '3449 ' ............ LxT ···· .. ·H;W;liR'['6·0 · .. · . ii-i; U . '= . '60" f.(~il"2· Vi ~~O' ' ~'Iif<iiMn~f<~ ............................... . 

3 450 , ....... 'oi ':L "34'7'" iio6 ' 020 ········ '3'45'1 '" iCRTO':S' ·Mvi" ··'··· '8'; i6 ·'····,····· 'il," REi:ii s'TE"RS . '(D ' 'Hii 'r"iA"L fiE" nr ·eRTc········· ........... . 

012 . 351 016 000 3452 HVI .... ~ ., .q .................... !?:r.~f<.1 .. ":'~ .1~ R.~~.~ ~.T~.~ .. ~~.~9 .................... . ···································34·53 ·············· .. 
012 . 353 171 3454 ICRTl HOV A,C GET REGISTER ADDRESS 

............... Oi2: 354 " '3'i3 ' i40 . ·3455 ············,· ·oUt' ·· ... 'VF:: AR········ ....... 'sET' 'A[i[IRESS ' 'REGi'sT'ER" i 'N' 'cR'ft ..... , ........ ,', ......... , .... . 

.. ........ .... Q!.<, .~?l, .. P .l, ............. ~.~?l, ......... MOV A.M GET [lATA FOR CRTC REGISTER ............................ .. 
012.357 323 141 3 457 .. OUT ...... " VP; RECio .... ·.. .. 'OUTF:UT ' iO .. RE·GI'si'ER .. · .. · ............ · .. 
012 . 361 014 3 458 INR C POINT TO NEXT REGISTER 

.. 'Oi'2 ~j6'2 '" 0·4'3 ······ .... ·· . ' 3'4 ~;'9 INX ...... ·H'··· .. ········· ...... ' pbH~T ' 'TO ' NExT' 'REGI'sT'ER'; s· tiA 'r'A '" ............................. . 

............. .. 9.1.? '. ~!>~ ... n9. 3~L ....... s: ~y .............. P.~N.Z . ..1.cRn .............. JF .. NO.T .DO.~E . wIT.~ . A~~ . REIlI!>T .~~~ .................................................... . 

.......... ... .. <?1 ~ ., .365 ... ~.1.~ .............. ~.~ ~.~ ............... ~,~! ....................................... , . 

................ , ............................. '3'46'4" ** ........ ' iot' '.:: 'ii:iENt'irv ' TERH·iNAL' ······· .. ,,····· 

3465 * .................................... ·· .. '3466 .. ·*· ....... * 'iior*" i DENT i'Fys" THE " TERMi NAC As" A " rite ' \i'r'52" iio " TiI'A 'r' bi i'St'iNG " [iEC ' ..................................... .. 
3 46 7 * ..... ......... ................ '3468 " '*'" SOFTWARE WHICH INTERROGATES THE CONSOLE TYPE WILL OPERATE AS IT .... ·woui.'6· 'witH ' A' VTS:2'··'·····,· _ ... , ...................................... _ ............................................. . 

.................................... ~.~95! .. .• ..... . .......... . 
3470 * 

............................................. ~~?1... . ~..... .. .. '!H~Y.. .. ~~~e: . 
3472 * 

................................................ 3~N ... L ......... ~.F ..... ~9.N~ .. .. 
3 474 * 

............... . ............................... ~;'\?;'i ...• .......... V~~~ ..... ~ !.~ .•. I;! .~! .~!.I' .......................................... . 
3476 

.. 012·.-366 · .. 3·i5 .. iiio ·oi·s .. · ~·: ~~ · .. i·[l'r .... · .. cALi.: .... ·psoji · ........ · ...... ·REPLy· wftH '-[s'c i .. K·· ...... ............ . 
.. . . . ....... . . . Q!h~?.1. .. . 9.3.~ .. Q?? .~P ... ~.~?~ .............. ~'! ......... E!lCO< !: ' . :K: :I:?~9!l . . ..................................................................... . 

............................................. ................. .................. ...... ................................ ...... .................... .................................. . 



. . ' ····H I 9 rEm~TH1K ' T TR filOl~RE 

. . ~.EN.~R.~L . .u.~L ~.~ BR9.~T I NES 

o f2·, 375 1'"6 
012 . 376 267 
612·,:\77 300·· · 

000 , 000 .. . . . 

013 , (ioo 363 

000,000 

·6 Ll , 601 

3 4S2 
3 4 S3 
34S 4 
3 485 
34S6 
3·.;a1 
3 4SS 
3 489 
3 490 
~ 4 ~1 
3 492 
34 ~3 
3 49 4 
3495 
3 496 
"3 497 
3498 
3·499 
3500 

:ls(i2 
3503 
:(5<>'4 
3505 
3'$06 ' 
3507 
3508 
3509 
35io 
35 11 
:JS1"2 
3513 
351. 
3515 
3-51 "t~ 

351S 
3si 9 
3520 
3S~·1 

3S2:? 
352:!" 
3524 
3525 
1 $2b 

•• • • • • o· 
• • • • • 

·AMH~ 

:i: 

.* • 
" • * ..... 
* • • • • 
RAMP 

• 

... 
• • • • 
iNit 
• 

IDT 

'HEATff ABASH "\J1. 'f . '01 120,/78 
09 : 16: 12 30-MAY - SO 

ARAMP - ANSI . RESET. ALL, MODES .TO POWER UP CONFIGURATION 

.ARAMP. RESETS ALL ,LAGS ETC" TO THE CONFIGURAT ION OF THE 
PtlWtR UP SWrtCHtS · . 

ENTRY (B)' ZERO IF NO PN WAS INPUT 

EX IT NONE 

USES ALL 

Mbv /I , ~ . 

ORA A 
RN"z 

J IW · ·RAMF'·· 
ERRNZ * - RAHF" 

. StetI' P"NwAS tNl'U'I 

iF" Pi; iJM t NPU'I , tLLtGAL , tint · 

ELst; ··CbNrJfltJt ·UKE tN· · f(t~·T~ M·Ot,r 

RAMP - ·RESEY · ALL MlwESTO POWEr, UF' · CONFIGUI\At'IOJ.l 

RAMP F'ROVl IOES THE SAME FUNCiioN ·AS · A HAR['WARCRtStT 

ENTRY .. .. NONe: .. 

EXIT NONE 

USES ALL 

DI 
JMF' I NIT 

'ERf<NZ *~ iN il: 

INIT INITIALIZ.E SYSTEM ON POWER UP 

INIT INIlIALl7ES THE SYSTEM By CLEAklNG TH[ 1/0 PORTS , INITIALIZING 
tl1t SnA1CffPAl), INl'11AUHNG 'Iflt CRT CON1~OILtR, )·NrnALl7ING tHE · 
ACE SERI AL PORT, ANI' JUlif·ING TO THE MAIN CONTROL LOO! 

tOll 
JMF' 

• 
IRAM [NITJAL£lr RAM 
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.. H.l9 · ,. EHM"IlfAl' T'IRM~flRE . . . . ... . ..• . . . . 

. Gh"'I':~<ilt, .. V~~ .. SIH'ROUH"'J;S .. 

0'00':000 

3529 ** 
3'53'0 .. *' 
3531 * 
'35'3.2 * 
3533 * 

.. 'jS'j4 ., '*'" 
3535 *' 

' 3ii36 ' * 
3537 * 
'3S"ja' * 
3539 .~ ..... .... 35'40 
3541 

.. "Oi3: 'OO'j . 0'4 i 000" 100'" '35. 2" 'iRAti· 
0 13. 00 4 021 001 100 3543 

"6i':i':007 "oe i ' 3'77" 0'60' ' j5'4,, '" .. 
.... .. ...... <?f.~ .•. <.> .l.~ .. ~9~_~Q9 ...... 3545 ';3546 . "' .... 
........ <?~.~.'.~~.~ .. 355 260 3547 ............. ·····35·48···· 

..... ...... .. 9P ... O.ll? . 0 41 244 100 354 9 
013.0:!1 042' 264' i 'o() jS'5() 

.. ' HEA'TWH8A'S Ii' . VI: '4 .. ·0'11'20178 ...... · .. · PAGE .... · 72· .. · .. 

.. WU.. .. ......... ..Q9. :. I.~ ; .,~.. ~Q,,~I\ Y "ep .... ... .. ........ . 

*l r<AM SETS ALL RAM LOCATIONS TO ZERO. .AN.r~ .. TH.EN. ,cclP.YS .. I.N .. TH~ .................... . 
['E'FA'uL-f '[.i:ITP; · F'RO'H' 'F'r.;'ST'AB'·········· ....... . 

ENTRY 

EXIT 

" LXI 
LXI .... Lx'i" 
MVI 

· 'L [Ii R' 
· ~!~ . . 

· ~I?N~ .. 

NONE 

H,RiltM 
D,RAHtl 

··· Ei;25S ······ 
· ,r'!! .Q ........ . 

.. pOiNT TO BEG i'Ni-ii NG "oF" i;CR'A'r'CilF:AD . .. .. . .. .. .. .... ....... .. .. .. 

COPY TO NEXT LOCATION ........ COpy' '255' 'tiMEs·········,···· ............ _ ................... -.- . 

PLACE ZERO IN FOR COPY ....... CO'F:'" 'iER'O . 'THROUGH . RAM· ·········,··-·-················-···· .... 
I, L[lIRA, I. L['IREc .. ...... .... ...... . 

· .~~.~ ....... .. ~! .~~P~ 
SHL[I KEI[lFF-

0 13.02 4 076 030 ......... 3~.~! .......... . 
'01"3', '02'6' " (:)62" 2'76' 100 3552 

.. MY.!... A, 2 4 SET VIDEO INFORMATION FOR NMI 
S TA ..... iJi",'vri ' . iJii:iEO ' i:iiSF-LAYE:[i ······,,··· .. · .................. . 

013 . 031 046 110 3553 HVI H,VEc. CEcEt8 FAST BLINKING CURSOR ON LINE 8 
·o ij ","03'3'··O'S6"(.lio ' "3554 ... ,. M\/i ······· L,8 ············· .... ENri ' ON' 'LiNE ' 8 ' ioo ··········· ········ .. , ............... . 
013.035 042 277 100 3555 .............. .. .... ..... "3556'" -. 

333 000 ............ 3557 
. 3's::i'a 

............ OL~~ .q4.~ ... ~.~?~.~ ?. 100 .. ~y~?. 
3560 

0 13 . 045 333 040 3561 
"'oi3:04'7''' 3'46 ' i 77 .... '3562 

3563 
'3564' 
3565 

...... OiX. 054 · '333" O'4(l 3566 
013 . 056 346 177 3567 
'oi3,'06'0" 0'62" 3'i 0 1'00 '35'68 " 
013 . 063 257 3569 

· Oi:i.064 0'62 ' 3ii Too "'35'70" 
3571 

"'35'72'" 
.. . 0.1.3 ... 06,7 . PI?I. P95! ..1.0.1 3573 

"3574' 
013.072 041 000 370 3575 
'oi':i: '07'5 ' . 0'42" 2'66' Too " '35'76' 

SHLD VI. CSE . . . . . . . . . . . . . 

.. ... 1.N 

STA 

MF'.F'UF'I · . . .. .. . .. . 

MODES ................ 

IN MF'.F'UP 2 
... ' ANi ' · .... oii·ii·i i·iB .. 

· Moi:iEEC .. 

.. ·iN········· MF::f.'UF·2···· 
ANI 377Q-F'2. 50HZ 

. "srA ' MO'I;E'r< '" .. .. 
XRA A 

... srA HoriE'i 

....... VL . 
LXI 

.. SHU 
H, VRAMS 
SHOME '" .. 

013 . 100 042270 100 3577 SHL[I CLSA 
'CURAri .............. oi:i: 'i03 '" 0'42 ' 2'74" ioo' .. ;i5;;8·· .. sHLD' 

........ ~~.~:.~~.~ ... ~~~ .. ~~~ .. ~.1.~. 3579 .... ,..... L.~.I .. ,.,. [1,2048 ............ 

.... I .NF'.UT P.OW.E~~~P .. ~WI.T.CH .. F ............. . 

... S.AV.E .. AS .. S.~R.I~.L .. 1 (0 .. HO.DE .............. .. 

INPUT F'OWER- UP .~W..rrCH . • . 2 ............................ .... .... . 
... i'oss '50HZ BiT" 

.. 'iNPUT ' POWER':'U'F: 'SWii"CH ' .·2· ······ ·· ............... ... ......... , .......... , .. 
GET ALL BUT LINE FREQUENCY .$ ~. !!.G~.~? ..................... . .. .. SAVE' 'AS ' MabEE< ' FLAGs ·········· 
CLEAR ALL INTERNAL FLAGS 

. SAVE ' AS "INi'ERNAL 'MoDE ' wiTH AL'C6T'HEk 'FL'AC;'S "~ "W~o'" . 

... ~E.T .. ST,AC.K . P'OI. N.TER .:C9. .TCI(· .9F. RAtj .......... . 



.. H19 ' TERMTN~t: ' FIR~WAJ;,I~"" 

. . . 9.E~.E~.A~ .. U.~~ .. ?W~~.QV.U NE~ 

... ·O:L:3'.· i 'l'i '" 3is ' 'i60 ' 'oi"6 " '3580 .. ,"', ..... , 'cALL"" " wsv······· 
..................................... ~~8~ .................................. . 

.......... ' 14E:'~ tH ' He~SH . v 1 .; 4' .. 11 1 :120178" ........... r:' AGE: ' .' .. 73···· .. 

..... I8~.~ ..... ......... 99 : .1~. : 14 ~9~.M~.Y ~.~9.............. ...... ..... .... . ....... . 

3583 .. *:1: . . ...... 9.QN!.! NYE.JN I.F~!-.I?~!! o.~ .OF .. ?Y?'~.M .................. . 
'3sEf4 * 
3585 ........... o"i 3' '- i" 14 .. '3 i"5' '33:3" . ()"{ i' .. 3586 .. "iN"ir'l ' CALL 

CALL 
... '(CRT ················ fNfH"UtCCR·TC · 

013.11 7 315 204 012 3587 lACE INITIALIZE ACE 
.. ,.""""" o'i 3': 1"22'" '31'S' ' j 'if ' o'ii:i ' '3s'sef ' . 'cALL" EC'" ........... SEr PROPER' djRsoR TyPE · ...... · .. 

........ ~~.E!? ... *: ...... . 
013' : i '25'" "35'5' 'i 26' 

IMI ~E! ..I.~!ERR~W! . ~.9I!E .O"E .. .. 
'1. iM'iA';j ':i"MiB 

0 13 .127 0 7 6 000 
.. 'oi 'j : 'i3'1 .. '3'23" i·44···· 

3590 
3591 

"' "35'92" 

['B 
MVI 

.. · .. OUT A. O , .... ~A~S ~ .. F.IRS! . N.MI .... VP.ARtVii.NHi 
013.133 373 3593 
01 3· :i34 " '303'·00;' ''000'·' 3594'' ............ P . 

JMP 
.. " MAI'N" .......... . LU . n .. A!-.t~ .. ~~.GI.N 

GO TO MAIN LOOP 

3596 
·······'····· 3597 *.L ...... M.PY.SO .. ~ .. M.ULUF:!-X . . By' EIGHTY 

* 3598 * MULTIPLY AN 8 BIT NUMBER BY EI GHTY ........... ··3599····* ········· ............................................ . 

3600 * ........................................... 360i' '' iii ........ ENTRV ' .. . (1, ',';; MuL'TfF·L:icANi, · .... · 

........................ . ... , ..... , .... ;:~~ .: .. ···· EXIT "'(H';L ', ';;" ('A')'*SO' 

36Q~ ... * .............. . 
3605 * USES ··· ~;E;~;~;~ ··· 
3606 ·· '3607" ·' ....... . ................................................ . 

013.137 157 3608 .Mn8.~ . MOV L •. A .................. VA.LU.E .. T9 .. M.~~U .P~.Y . ~9 .. ( .H~P .... .. ... oi':i: 'i40 " '046 ' 000 " "3609'" .. " iliif H.O 
013 , 142 051 3610 DAD H ..... ~~~ . ........... "' O'i 3' :i'43 · .. 051···· ·· .... '36·ii·· ·············[·IA·[i ...... i-i ............. . 
01 3 .144 051 3612 DAD H ..... ······· (,-ij·:i"4S .. · 05i ........ ···· .. · "36·13 .. · ·· .... [iA~ H' 
013.146 124 3614 MOV D.H 

........... 'O'13','i47'" J:35·············· ··36·i5············ .. MOV ' . E' ; L' . ~.~ ...... . 

013.150 031 3616 DAD D 
·· tii3·:i"51 o3'i "36'17 .... (iAti ··· ... [i .... 

0 13.1 52 031 3618 [lAC! [I .... . ...... "o'i :r:is3'" o3i .. ····.. .. 36·i9·· .. ···· .. ····· i:iAD " .. ti 
.. 9.1. :;!.'. L~~ ... ~)~. .. ~~~Q ..... , ......... R~:r. 



· lU9· ·TERMINAL FIR"WARE 

. ~.~!'~f<.~L. V.~' .. S.~~~O.~nN~S. 

6i :i". iss 
013.156 
6i3·:i60 

. 9.1.~' ! .61 

012 
366 002 
002 · 
.311 .. 

··· 3622" · *it 
3623 * 
3624 * 
3625 * 

'362'6 *" .. 
3627 * 

··36·28· * 
3629 * 
3630 it 
3631 * 
363:1 
3633 
3634 NKC 
3635 
3636 
~~~7 . 

.. ·3639 
36 40 
3641 
3642 
·3643 
36 44 

·· 3645 · 

* .* .... 

* • .L 
* * * * 

HEATH H8ASH VI". 4 · 01120178 ·· .. PAGE·· 7~ 

NKC .. .Q~;I.Q: .\4. ~9.c Mr-BQ. 

NKC · - NO KEYBOARD CLICK ·· 

*NKC* SElS ·THE FLAG WHICH DISABLES THE· KEYBOARD CLICK OUiiING *AKI·. 

ENTRY 

EXIT 

USES 

LOAX 
ORI 
Si' AX · 
RE T 

(~,C) . 
NONE 

~ , .=: 

B 
MB .NOTK 
B 

MOOEB 

GET CURREN·T · FLAGS 
SET .NO. TIC.K . 

. ,j,PCA* ·sEts THE CURSOR LINE ANt. COLUMN ·VALU·ltS ACi:ORDr"NG fli THE .... . . 
NEXT TWO BYTES FROM THE INPUT FIFO . LINE NUMBER 400 IS THE TOP 
LINE O·F TH·E [, I SPLAy. COLUMN· 400 Hi · ·THE · LEFTMosT· cOLuMN. · AN ·iLLEGAL 
LI NE NUMBER WI LL CAUSE THE CURSOR TO REMAI N ON THE CURRENT LINE • 

.. AN · ·(LLEGAL COLUHNNliHBER wI LL CA·USETH·E· ·CURSOR To BE· PLACEr. . At" ··· · ... 
TH.~ .~!'.D OF THE. CURRE~T LINE, 36 46 

3647 
3648 
3,,·.ii 
3650 

* .. EN·TR·yNO·NE· 

··3651 
3652 
'j6~l 

3654 

013 . 162 3 15070 012 
01:i":i6S · 376 030 

:i6·S5 
3656 

. :i657 

QI3 ... 167 .. 31 9 .. 

013.170 
013·. i72 

376 0 40 
070 Oi4 

··0 13·:iY.·· :S~6 · ()7() 

013./ 76 070 013 

0 13 . 200 

0 13.202 
6 f;i ·:io3· 
0 13 . 206 
od . ii·o 

0 40 016 

107 
·072 ·:iil 
3 46 200 
0·50 0·06 

36~B 
3659 
3660 
366i 
3662 
3663 
366 4 

. . ··3665 

3666 
366? 
3668 

·3669 
3670 

foil · 367i 
3672 
3673 
3674 

* ,. 
* 
* 

* * PCAI 

USES 

CALL . cpr 
. ~ ... 

NONE · 

FNCP 
CAN 

~P~H . N~xr ! ~~!!r . FIFO CHARACTER 
SEE IF TO CANCEL THIS SEQUENCE 
~F .CMk'~ 

HAVE A LINE. N~M BER • . PROCES~ P .. 

CPI 400 
JR C, PCA2 

CPI 400+·24 
JR C, PCA1 . 5 ,. . . . 

~~ . NZ , PCA2 

MOV B. A 
·Lt.'A Ho[,i;·I 
ANI MI.25L 
JR Z,PCA2 

SEE I F LINE NUMBER IS IN RANGE 
iF ·LI:SSTHAN· LINE ZERO . USE SAME LINE 

IF LI NE 23 OR LESS 

I F NOT. 2.4 ~ ug. ?AV.~ . 

ELSE . SAVE LINE NUMBER 
GET HO·DE FLAGS· ··· . 
SE~ IF .. 25TH l!~E . J 5 E.NABL.~D 
IF LI NE 2 4 REQUESTED AND NOT AVAILABLE 



• • . ...• T-H'T . l"ERM I1'I Al: ' "F rRKY A"RE" . . . • ••.... 

. Q.W~R.~~ .. Y~~ . ~.4BR9.4T.I. N~~ 

iiiJ':2i3 " "32';" '04'0 
.. 9. 1~. , ;2.\;; . Q4~ .. ~7.L\QQ 

... on. 220 .. 3~.~ . .Q?0 QI~ 
013.223 376 030 

...... 0.\3. ·. ?~~ . .o~.o . .oF . 

i675 
~.6?6 
3677 
~.q7~ .. 
3679 
~.68.0 
3681 
3682 
3693 

... 'ito,,' 

PCA·1. 5 "sui 
. .. ?1~ 

. PG"' .~ .... Cl\~h . 
CPI 
JR 

.. 4oli" 
C.4R.~f. 

FMc!' 
CAN 
Z, PCA6 

PCA . 

HEATR 'RBASH Vi.~··· OlIZO/7B ' . 

09.'. 1 .~: .14 .. 30~M.AY.~80 . . 

... ELSE . Ge:f 'LlNE' 24 VALUE ' SACk i\'Nb' . (iSE' t'1 

'MASK FOR LINE 'VALUE 

.?,\V'; 1'i~!J .. VI;:.RT.I. CA~ .. fO~.1.TJ.9"' . .. 

FE:TP! NPT ... I~F:UT FlfO . CHARACT~.R ....... .. ................. . 
SEE IF TO CANCEL NOW 
IF !O C",NCEL 

. ~.4~4 .. HAy'; ~ (;OL.U~.N .NU.M~ER 

...... Oq .. ?27 
013.231 

H4 .O~.Q 
070 004 

013'.2"33 jii ' i,,'o 
.QU .· ~.~~. .<17.<1 QO~ 

3685 
3.4~.6 
3687 
3688 
3689 
3ft?0 
3691 

. . cf.! ... 4QQ .... 
JR C , PCA4 

CPI 

.JR 
400tSO 
GI.PC.~~ 

~~E . . IF. ~.~ .r~ANGE . . ... 
IF LE SS THAN COLUMN ZERO 

013 . 237 076 157 3692 
'6ij ':2~i . 326'040 .. " "3693 ' 
.Q.l .3. ,:;: -44 . 9_4~ . ;!.?;2_ ~Q9 4~9!\ . 

PCM MVI 
'PCAS ... ·SU] 

. ~t49.qt?? 
400 
.C;U~I:tP. 

... qY.T OF .. R.~~.GE '. !>E~ CU~S!!R .. T!! . ~~)I O~ q~~ 
MASK FOR COLUMN VALUE 

. _~TA .. 4PDAJ'l7 CP~~r:t~ I:Q!JNTf;~ 
3695 

. 0.1.3.'.2 46 30;1 . 32~ 0 15 .34Yf>. PCA6. . .. JM.P . SNCP .SP .C~RSO~. POS IT I ON 

.OU·. ?~! . 117 
013.252 ()72 241 

.. 91. ~._ ?~~. 376 .200 
013.257 '06"] 
.0.13' <.60 .3q .~2.3 

.... .... 
3698 
3699 

' 370'0 ' 

•• • • 
PO'!. 
3702 
FO.3 O. 
3704 0 
Fo;; ..• 
3706 • 
3707 
ji08 
3709 

• • 

• • 
... 371'0 

.3?!.! .. 
'100 3712 

3713 
iji4 

01() 3715 

tpr 

013.263 107 
"' ()i3' :~-64 "07"2' 240' d:)o 

3716 
3717 
3'7i's 

. .(1).3:.26.7 200 
013.270 
013.272 

"' Oi3:275 
013.276 
<ii·:i".·277 
013.300 

··<iij.":ioi 
013.302 

346 177 
041 000 
':H):i ' . 
157 i".i,i··· . 
170 

' 074 ' .. 

062 2 41 

100 

100 

3719. 
3720 
3721 
37ii 
3723 
:iii .. 
3725 
37"21; 
3727 

'F'C IF - PLACE ' CHARACTER i 'NFiFO 

*i'ciF;' PLACE'S A SINGLE' CHARACTER 'INTO' THE ' INPUT FIFO 

USES 

MOV 
l.DA 
Cfl 
STC 
JZ 

MOV 
'C[lA 
A[I .~ 
ANI 
LXI 
iI'DD 
MOV 
'MO'V 
MOV 

.. INR 

STA 

. ! M =. CH~RA(;T!':R .. 
(A) • CHARACTER 
'c' ·. · SE·T '11' NO" ROOM iN ' FJ"FO 

C'.~ .. 
IFC 
IFHAX 

['IN~. 

B.A 
IFf'···· · 

B 
IFCMSK 
H,INF 
L 
L , A 
M~"C ' 
A,B 
A 
IFC 

... 

SAVE CHARACTER FOR FIFO 
" ilET ' INPuf 'Fi'rD tOUNTER 
CHEC~ FOR FIFO ALREADY F.ULL 
SE'T"' C"i" FCiR ' 'Firo FULL 
DING. BELL~ND EXIT. 

ELSE. SAVE FIFO COUNTER 
'GEr" ' INPliT" ·F"iFo· POINTER " 
ADD COUNT FOR VECTOR TO NEXT 
KEEPVECTOiiiN FIFO . 
POINT TO INPUT FIFO 
AU[I VECTOR - -. 

PLACE CHARACTER IN FIFO 
INCREMENT I~P.UT FIFO COUNTER 

PAGE 75" 



........ H1'9' ·TERMINAL.: · F'IRMIJARE· .. ·· · ·· ................. . 

. .. . . ~);~);~Il~ .. V.& ~ . . S.W~fiO.WT.l H~S ............ . 

.. . .... "oi':i; ':i0'S '" i)6i' '' 3728 
013 .306 077 3729 

STC 
CMC ........... "01'3 '.'307 '" 17i"' .. · .. " :i7':io" .... Mo·v 

....... 9.\;3. ·.;3.\9 ... ~P . ............. F;3L 

.. .. .. .... .. 3'; 3'3 ... ii. " .. 

3734 * .......................................... · ~735 · ... .... 

3736 * 
':i737 " .:it ....... 

R~T .... 

3738 * ENTRY 

HEATH' HSASM ' V!'.·4"· U1I2()17S .. · ....... PAGE· .... 76 .. .... 

.Q~. ".4;.'~ .... :j9.~MY.~~.Q .............. .. 

(A) = CHARACTER '·j:i39 ··'* .. ·,············· ................. , ......... . 
3740 * EXIT (A) = CHARACTER .............. .. ......................... :i74'C .. ii .......... · ........ ·;C; .. ~ .. sE't"iF ·NO 'Roof1 ' iN"Fil'o' 
3742 * . j7"43····* ····· ... "US'E~; ····A ~ "B ~ 'c ~ 'H ~i': ~ 'F"'" 
3744 .......... ........... ........... · ~'145 .................................... .. 

013.311 117 3746 PCOF MOV C ,A SAVE CHARACTER 
....... · .... ()i3· :3·i~ .... o7·2 ':ii'i " ii)o "' 3';4'; '" .......... Coil· .... 'i1tiDtl ............ " e;I;T Mtit,e: I' .. LAGS ................... . 

013 .31 5 346 010 3748 ANI MI.ONLN IS TERMINAL ON -L INE' 
............. 0·i3·.:3'ij>" ·040 · 005 .... · .... :i749 .............. JR · ..... Ni,F·COF1 ........ · .. iF· TER'Mi'NALisbN~'Li'NE ............... .. 

3750 
....... " :i7s'i " .* .... 

3752 ~ ... ....... '()i:r:32(' ·i'l'1 ·············· "3753 
013.322 315 251 013 3754 .. ···· ·· ······()"i3·:32S····3i·i ······ ..... ';3755 " .... 

3756 

'MOI/ ' ·····A ','t 
CALL PCIF ·RE·T········ .. ······· 

..... 61:1'.326'" 072 ' 3i2 "(66 ' ':\'15'1 " F·tOF·j .... Lbk .... · " !'iO['E'S 

013 .331 346 200 3758 ANI MS.FDX 
......... '0 i 'j ", '33';3 '" 1'7 1········ ... ""37'59-······· . NOV ······ ' A; C···· 

.............. 9P:.~3.4 .. 314 f .51 . 0,l3. .37.~0..... CZ .. ":C.IF . 
3761 

013.337 . ~?~ 2 43 100 3762 
·0 ·1:i·.342 376 ' 040 ' . " :i763 

O~~.'. ~:'\~ .... QI>? ............ ~?g~ .. 
013.345 050 025 3765 

.. 'o'i 3': 3'4i ' 'i07 
013.350 072 g4g . 1.o() 

.. 'C)ij':353'" 200 

3766 
' :i767 ' 

3768 
. ':i769 

013.354 3 4 6 037 3770 
......... .. '6'1:1':356'" o4'i "200 "ioo 377'1 

013.361 ... 20.~ ...... 3772 
'Oi:i':362 157 :i773 
013.363 161 3774 

' l,i3';:364 " i7'o ........ · .. " 3';;is " 
013.365 074 3776 

............. '0'i3':366'" 062 ' 2 43"{00 ' " :i777 
013.371 067 3778 ... '0'13','372'" 077 ' , ... -........ 3779" 

..... ...... .9.13:.F3 .. ..l.71 ............... 37.89 

LDA OFC 
" C,: i 'OF'MAX 

'3lG ··· z; F·toF·2 

'MOV' ·~ ·,.A ······· 

OFP LIlA 
ADtI 
ANI 

.. '£< ' ... 

Lid ' 
ADD 
'Miiv ' 
MOV 
MOV 
INR .. STA ...... 
STC 

... 'CMC 

.... ~OV 

. qf.~M.~K. 
H,OUTF 
L 

. 'L','A '" 

.. t:1 .,. ~ ..... 
A,B 

.~ ........ , 
OFC 

.t'''!! ,r; . .. . 

PLAC.E CHARACT~R . IN INP.~T. fIFO 

...... 'GE'1" HoI'E' 'F'Oj:: ' sEi,i At: . '00 .. 
I S FULL l'UPLEX S ELECTED' .. '( i>.Y ' ~. CHARAC'r'EFi ········ -.... -,....... . ...................... . 

.... IF .. H.Al.F.. [~YF: l.,EX . ' .. P'L~Cf: . C:H~R~CTER . IN. BO.TH .. FIFO S 

GET OUTPUT FIFO COUNTER 
SE'e"iF ·F·iFO · li;FULL · ...... · 
.&P .. '. C. ~. FO.~ . I'U.~~ ........ . 
IF FIFO IS ALREADY FULL 

SA'VE" bjilRE'NT . toliNT' ............... . 
qP. q~.Tf.l!! . f~F.O .. PO.IN.~~.~ ... ..... . 
A['D TO COUNT FOR VECTOR TO A['I'RESS ·Foii·tii IS·CHAR 

.. ~E.E;p Y.E; C.TO.R . W . n f.O .. 
POINT TO OUTPUT FIFO 

. AP.~ . V~.CTO~.. ...... ...... ....... ... 

PUT CHARACTER IN FIFO 
iNcREMENt"<iuTPWT . FiFo " cowNTE'Ii ' . 

.. ~L.E~.R . :.V. w . ~.~O.W .. ~I:i.~"-"PE.R . f'~!W~D 

........ ( A) .. ': .. OY.TPUT .. 9 .HA.R~P.~~ 



........ '1'(19" rER·MrNAl.:· 'FrRli~ARE """"""""'" "' HE:ATf( HSAS~ " Or;~" 011::'0i'7S ' ........ f'AGE' ····n·· 
......... il~N~R~)" . ~S); .. ~V.I!~.QV.C JN~.~ ................ . .. f:GP.l' ............... 9.~ ': \~.: ).4 ... ~.Qc.MA.~cM. ........... .... ..... . ........ . 

3783 ** f'Con - PLACE CHARACTER IN . 9.~!.f'~.1. nFO .. D.~~.lN.q .. TA.~~. !.l~.~ . '378. .*...... ......... . ..................... . 
3785 * 3786' . * ......... ENTRy···· '(A.,. ·~·· t'HA'R~icT'EFi' ......................................... . 

3787 * 
' ~1!l8 ' .. it< .......... e:."n' ..... ;c;' . sEt' TF" NO" ROOM ' ................. ...... . ............. . 

3789 * '3'79'0" * · .. ····· UsE"s .... A';ii;c';H';l:;F' ... 
3791 ............ ·········· tin··· 

013.375 363 3793 f'COFT DI LOCK OUT INTERRUPT CHARACTER REMOVALS 
. ... ......... oi 3; 376 " ':li:';" :l'i C6Lj " 3794········ .. ··· .. cALt F;CtiF .... ...... . . F'L,,'C e:' . b,,,'R,,'C T'ER' . . . . . .. . . .. . . . . . .. . .......................... .. ................... . 

01 4. 001 373 3795 EI ..... .. ........ i>i 4'; il02' .. j d . . . .... j '796 ............... RET ' .. .. A~.L~WI"TE.~f;~f'.1~ .. "q~ ...... ...... .................. ...... . ......... " 

.................. ........................... 3798 ** ... .f'.C:RV .. ~. r·Er,FOF;M .. 9.AR.RI.AG~. F;E.TU.RN .AND!OF; ~ l"E..F~.EP . 
:179'9" *' 

............................................ ~~99 ... ~ .... 
3801 * 

*PCRLF* PEr,FORMS A LINE FEED PRIOR TO PERFORMING A !;Ag~l~q~ 
. .. F<E TURN' . i i; . THE AUT'ci ' 'L INF:' j'EE'[; ' FiiNc'T lcii, . T's . sEi' [GTE [I .. 

............................................... ~.~g.~ .. ~ ..... ,. ............... . .. ........ . 
3804 * ..... ~.NT.~Y .... N.qt:l.~ ....... . .......... , ................. , 3'80'5 ' ':t: .... . 

........... 3806 * ..... ;.:X:~! ...... ~~~~ .... . " j 'ail7 ' ili ... 
................. ........... 3808 * ..... ~~.~~ ...... '7 ., .H ! .'-:! .~. ··················3809 ·········· 

...................................... ~.81~ .......... . ·i.i;,,······· ·i1oioEii ·· . 'GET "HOr'E' F'LAGii ............. ......... . 01 4. 003 072 310 100 3811 f'CRLF 
01 4.006 346 010 3812 . ~I<! .H .~! A~F. .............. "s~. )f .. !WJ.O.qN~ .. f.~~.(I . )$ .. ~.~~.~~.T • . ~I . ·o i4·:iiio ·· ':io. ·':iS·' · ooi, '3111'3 " ... . CNZ f'LF IF SELECTED 

000:000·········· . . ~MA . . ~ .. . 
3815 

3817 ** ····· 3si·s· .* ... 
3819 * 
3820 * 

.... ~M~· ....... ~'i;~ .................... ~·S~f.ORM .. CA~R r AGf; . RHVRN .............. . 
ERRNZ *-F'CR 

.......... ...... ~m: ENTRY " NONE 
.. M~ ... ~ . . ........ . 

3824 * ········E'>:i'l' ······i,oNE .. ·· 
........... ~.~~.~ .. *..... ........ .... . ........... . 

3826 * USES A,H,L,F 
..... ~.l:1~? 



lii 9· ftRHli,lAC · i'jRMf.lARE ···· .. 

GENERAL. . USE .SJJ8ROUHNES 

.......... .. 

Q)1,0).3 
01 4.015 
O~4.,O;W 
014.023 

01 • .•. 02~ 

01'.027 

.. . ... . .. 
3828 

O?~. 0.00 .38<9 PCR 
062 

.. 052 
042 

311 

272 100 3830 
27Q . .10Q 3ll3.1 
27. 100 3832 

.~8:n 
383' 
383.5 

3837 ** 
.......... . . ~~.~~. . 

3839 * 
31HP. * 
38'1 * 
.38.12 ~ 
38'3 * 
38. . * 
38.5 * 
3Q'6 * 
38 4 7 * 
}~." * 
38'9 
3!1~0 
3851 PI'C 
31152 
3853 

Q,1,' •. Q~? . 07;: . n;: ~QO~~~~. 

. 0 .1' .. Q~.? 
01' . 03' 
. 0)1, .034 . 
014 . 037 

355 104 
306 · li i · 
).I 7 ..... 
006 000 

014 . 041 355 133 
01.1 .0.0:4.3 . 2?!I. )Q9. 
01' . 0'5 050 022 

3855 * 
3856 

. 385'1 
.~B;;B . 
3859 

.. 38M . • 
3861 
3~Q~ 
3863 

01'.0'7 ·OS2 :274 100 
OH. 0:;2 .. IH:I .... 

3116 ' 
3865 
311Qp' 

O.1i •. O:;J . 
01 •. 05. 

.. . OH .•. 0~6 . 
01'.057 
O.l.' . OttO 
01'.062 

.172. . .. 
366 370 
1.27 . 
17' 
:lQtt . ;PP 
1.7 

01'.063 355 2 40 
QH .•. Ol>S .. .l.7l>. ...... . . 
01'.066 261 

. oH ... Ol>7 .. l>.iP. . :l62 ... 

3867 
~~QPPPC) 
3869 
3a~!> 
3871 
3117;: 
3873 

.3.QH * 
3875 
.3117./>. 
3877 

... 3878 
3879 

. ... Q).1 ... Q7.~ . . P?p. . 9.19 ........ 38~0 po.c~. 

' " ~ . .............. . ............... ... .. .. 

MY); 
ST A 
LHLO 
SHLD 

A.o ... 
CURHP 
CLSA 
CUR AO 

peR 
HEAtH · H8ASH i,l1 ·,,·· oIl20i7's ········· r· ~·Gc · · 7~· 

.09.: 1.6;.16. 30c MY.c8.0 . 

~~T ':;VR~PR. HPRHP.~TAh fO~.lT.l0N 10 ~~RO 

~I':T CURSOR AO[lJlESS 1.0 . l<EG jJjl(1 t(G Of L.I tU; 

EXIT 

. .......... , , 
POC - PERFORM DELETE CHARACTER 
... ...... .. ...... .. . . . .. . ......... " ......... . 

• POC. DELETES THE CHARACTER AT THE CURSOR POSITION 8Y MOVING 
TH~ .REHAtN I NG. CHARIlC.TERS. ON T~ . J.lHE 1.0 .T~ J.EF:T. ONE. C .OLIJ~N M!l .... 
INSERTING A SPACE IN THE LAST COLUMN ON THE LINE 

~NTRY NONE. 

~1(I!. .. ~P.~E .. .... .. . 

U?E;? A.,B! .G,.[I,E,.H' ,l:- , F 

EOU 

LP~ 
NEG 
Q~ 
ADI 
MOV 
MVI 

• 
. C\J.~~f .. 

...... .1. ! NE,qA.,. [ • NE;G B 
79 
CrA .. 
8 . 0 

GP .CVRR~N1 WW~N fq~U.~OH ... 
SU 8TRACT FROM 79 FOR NU M8ER OF MOVES 

.W ... 
1'8 
Q~ 
JR 

. .. I!~ .. LGUgAI!1. . . . ... U', P ~ ~VFi~PR 
I. L[IEDA , I. LDE[IB 
.CVM.ll .. 
Z,P[lC2 

LHLD .. . CU·RAO 

. IK~ .. .~ ...... . 

.MOY . 
ORI 
tiO.V 
MOV 
.ORI 
MOV 
~p.I. .. 
D8 
tiO.V .. 
ORA 
.JR 

~, Q •. . 
VRAMS/256 
JJrA 
A. H 
Y~.~!i .• f.~~.4 .... 
H.A 
. . " 

I.LDIA,I . LOHt 
A , l< ... . 
C 
Nl .• ('DC I 

l~!.' . ' .. 

.. . ..... . 
IF ALREADY AT COLUMN 79 
.. -_.. .. 

(H , L) • CURSOR ADDRESS + 1 

.SEf:lf !)l , C) ..•. If:RD .. 

If. ~QT ~'.QNf: ~jTH ~ASrC~ARACTER 

fVT . ~PA~.E IN .. ~AS.1 C9kUM~ 



......... Hl9' ·t"~HtNAL: · rll,~IJAI<E""""""" ..... . 

.......... G.ENEAAt.. .lJ.SE . S.U~.flO.lJJ.tNES .................. . 

............................ 
01' . 073 022 3881 

.............. Q~.1 ... Q7.L . ~.lL ............ 3~.e •. 

. ................ n!c ................ . 
. ................................. . 

STAX 
. .. ~P 

[0 

' 14E'IIT14 149MH" V \". .• . "01 n0179· ........ · ·P1IGE .. ··· 79 " .. 

..Q~ D.6!.17. . .3o.~MX.:~.Q .......... ..... . ..... .. 

.. 3i!"S4 " ·.iti ········ pilL ':':' F'ERFORM ' titLEl't ·L.iNE ·········· .. ······ ..................... ......................... ............... . 
3885 * ........... ......................... _ .......... 3'88'6'" *' ........ '.PDL.' 'MovEs' 'THE:' 'REMAINING" 'CiNEs 'oF ' THE [IISPLAY UP" ONE' 'CiNE' , . wR"i T'ES······· .- ...... . 

.................. .............. 3887 . SPACES INTO THE lAST LINE . AN[' MOVES THE CURSOR .T9 . .T.H~ .. B.EQ.~~.~l!'lQ .............. .. .. ... '3888 ... oj, . 'oF . 'r'liE' . t"liRRi::"tii' . i: i NE ': ....................................... . 

...... . 3138 \> ... *. ....... ................................ . .......... .. 
3890 • 
3891 • 

" 3892 " ' oj. 
ENTRY NONE ...................................... 

3893 * ... .... P!:r ...... ~RN~ .. ... .. .............. . ' j 's94 " >iI' 
3995 * ................ "3896 ········ 

3897 ................ o'i 4":0'75 .... ............ .... '3998 " 'P[lL 
3999 ....................................... ······· 3·90·0·· ........ . 

........... .. 014:0,75 ... 07.6 .. 00.0 . ...... ..3,90.1 ............... HV.I ... . 
014.077 062 272 100 3902 STA 

A . O 
·CURH,; .... · 

SET COLUMN COUNTER TO ZERO ........................................................... 

............. 0.1 •... 1.02 ... os.< .. nO .. l0.0 ... 3903 lHlD 
014.105 0 4 2274 100 390 4 ········· .. ····SHLi:t 

ClSA · cuRAii ··········· . .. ~P .. ~~y~.A~!LTR . ~'W!~~~.~9 .. PF .. 1H)S .. l.!~.~ ...... . ..... . ........ . 

... ......... . 9.1. ~ . '. ~ .~9 . .. ~~.4 ............... ~~<;>~ . . ..... ~P:i!3 ... . 
01 4. 111 0 4 1 120000 3906 LXI "H';SO' 

([I , E) = [fEG1NNJNG OF THIS LINE 
SET" i H; L) ' 'TO . i;EGiNNI'NG" OF "NE'xT" i: iNE ·· ······ 

............... 9.1. ~ .d .~~ ... Q~J ............... ~.~<;>? ~'fW ..... [I 
01'.115 072 273 100 3909 lDA "cURvF · .. ·GEr .. CURRENT · (i"NE .. N·UM·BEk · ...... · .. · .. · .... · ...... 

....... . ..... 3909 * .f':I~.C! ..... .. .~~.~:r.~~P:r . ~.~9.1! .. ~~ .. f .q~ .. ~.L!~.~~.r~ .. Qf . I:- .~~.E;? .. ! .q .. ~I?~~ ................. . "0'14':i20 ·· '355 .. 104 ·········39io ······ DB i'. ·NE·GA· ;i'~;,iEtiEc · 

. . ........ . ..... (H.1 ... ~7.~ ... ;5.q¢ .. 9.~? ......... ~?~~..... ADI 23 
014 . 124 050031 3912 .. j R .. · .. ··· i~Pi:ILi···· .. ··· .... ···iF··6j.fLiNE··23 ; ··JUST ·EiLANk' ··it·· .......................... .. 

· .. · .. · .... ·O·i4·:i26 · .. 1i7 · .... · 3913 ... 39i ... · 
.... 0). ~ ... 1~7 .. ~O), .. 

014 . 130 201 
. 0 .• ~ . ·. I .:; I ... ~O .. .. 
014.132 201 

............. OA~. ,) .3~ . .. Ii? .. 

3915 
39i6 '" 
. ~~I7.. 
3918 

......... ;ln~ ...... 
3920 

'Ho\i ...... c·,·A ........ .. 
.I:-P. ~t ....... . c; ............. .. 
AD[I C 

.~m' ..... . G ..... 
ADD C 

. ... t:1~~ ........ c;: ., .~ 

, .... 9.~~ ... ~ .4~ .... 49.~ ...... 3921 
014 .135 172 .... 3922 

.. ~.[!~ .~ F'USH B SAVE ([( , C) .. Mev······· ';:" ';0 ................. 'KEEP ' F:6i'NTEi;;s ' 'IN" iiiiiECi ' R·AM····· 
....... 9H .. P~ ... ML~?Q .... 3923 

01' . 1'0 127 .... ·3924 .. 

... 9.~~ .. 141. 174 ......... 3925 
01 '.1'2 366 370 392'6 '" 

. P.~:4. d·.4f1 .. 147 . ;3.c??? 
01 •• 1.5 ·01·6 .. 02·0 .... · 3929 

.. 0.\ 4., 1.47 ... OO.~ .. OO.Q ......... ~.~;?~ . 
3930 • 

.............. . 0.\4.,,);;1 .... 35;; . ~6Q ......... 3~3.' 
01 '.153 301 3932 

......... .. ..... OH .•. I .~L . ill;j ......... 3~~3 

ORI VRAHS/ 256 .... "1100 ..... [t .,.p,.......... .......... . ............. .. 

MOV A , H 
.... " oRi ... " VRAMS/ 256' 

... t1.CW . H,A 
HVI . ' (: ';(6 

... ~)'!I ...... ~.Q ..... 
L[tIR 

.. ... (ofL . 
F'OF' 

... ~'C8 .. 

. t .. l.mR~ ., . I. •. I.f!H\~ .... "' .... 
B RESTORE ( ~,C) 

... L..... .. ....... ~E.GR~H~~.1..MPp .. \"JQ~Nr .. 



Hi " TERHINAL FIRHWARe: ' 

. ~~N~RAh U~I': .li Ul<ROUT.l:NI':~ ... 

014 . 155 

014.157 
01,\,.100 
014,)62 

<)40 ' 355 .... 3934 
.. 393:; 

353 3936 PDL2 
OOP .. 0.05 ......... 39.37 
303 212 016 3938 

... .... .... . ........... ~:1.19 .. *~ . 
39 4 1 • 

.. .. 3~' ;( . • . 
3943 • 

.............. ... ..... ~:1.H .. .. .. 
3945 * 

............................. 3~16 ... .. 
3947 * 

. ....... . ... 391S • . 
3949 • 

................ 3.9.~.0 .. * ... 
39S1 

.................... 3~52 . 
014.165 3953 PIC 

............... 3~.5" ..... 
3955 

......... . Pl4.d.{'~. Q7;UmU.Q9 .... 39.~p. 

0. 1".1.7.0. 
014 . 172 
0.1.4 . 17.4 

39~7 * 
3~~ .. 1.04 .... ..... 39.59 
306 117 39~9 

. 310. ... . . . . . ...... . 39.60 ........ . 
3961 

014..1.7.5 .1l.7........ .. .. 39.{'~. 
014.176 006 000 3963 
0.14. . 200. .052 270 .. 1.00. ... 39.6" 
014 . 203 021 117 000 396~ 

............ 0)4.20.{' . 0.3), .......... .. . ~~OP .. 
014.207 124 3967 

... 0.14..210 . 13~ .............. 39.69. 
014.211 053 3969 

.................... . .................. 39.7.0 .. 
014.212 172 3971 pre! 

. QI4..21~ .. 366. 37.0 ......... 39.7.2 . 
014.215 127 3973 
914..214 . 17!1. ..... .. .. . ~n4 . ...... 
014 . 217 366 370 3975 
014.22) l4.7 ............... ~97.6 ..... . 

0) .4 .2~2 
01 4. 224 
01 ~. 2.25. 
01 4. 226 

.. 014:230 
0), 4.· .• ;13 

3977 * 
3S.~ . 2~.Q ...... 3nll ...... 
170 3979 
.?"'I... .... .. ...... ~?I!O ....... . 
0 40 362 398) 
.................. 3~e2 ..... 

052 274 100 3983 
;U.L ........ .. .. 39.9.4 .... . 

JR 

XCHG 
MYI 
JHP 

NZ , PDLI 

ft.s . 
WSVA 

F.'[IL 
HtAfHHSASH 1.11.4 OJi20/78 
09:),6; 17. 30.,ttAY-9.0 .. 

I F NOT [lONE, DO 16 HORE 
. . 

(H ,L) = LINE :?3 
I':~ASI':.BO CHARACTERS '<'5;1; 16! 
WR ITE 80 SPACES AND EX IT 

P l.G - PERfQRI1 . I I($~J. C.I1~.~~.GT'<R . 

.p.le.' flD.VES J)w. .CHJ)RAC.T~S THAT AR.< AT ~N[I TO. .T.~E R1Ll~T OF. THE .. 
CURSOR ONE COLUHN TO THE RIGHT 

ENTRY .NONE 

EXIT NONE 

,USES .. ,A.'.R"C.J,[I .•. E .•. I:hL.1.f 

EOU * 

. L~~ 
NEG 
Jl~ 
ADI 

. Rl. ..... 

110.V .. 
HVI 
1.H1.D 
LXI 
.QI\Q .... 
HOV 
110~ . 
DCX 

HOV 
. ORI 
HOV 
MO.V .. 
OR I 
MO~ 
LDD 
[Ill . 
HOV 
QRA 
JR 

LHLD 
RJ':T 

.GURHf. . 

l . NELl~.I.~EGIi . 
79 

.. C,A .... 
B. O 
.eLSA 
0 , 79 
.1' ....... 
D.H 

.. E 01 . ... 
H 

A . D 
.. !JRAttS/256 .... 

[I , A 

A. H .. 
VRAMS12S6 
HrA .. 

1 .•. LllDA • l.t .. DI!B 
A . B 
~ ... 
NZ,PICl 

CURA[I" 

.. GE.1..GURR.<~XGOJ..VI1~. PQ~lTlON 
SUBTRACT FROM 79 FOR NUMBER OF CHAR. TO HOVE 

IF .AT . .e01.UMN. 7.2 •.. Ho. . COPY .. HEEDED ........ .. 

{ B.C) • RESULT ... 

DET. .eURR.<N.T LINE . S.t~RTl~Ll A[oD~ESS .. 
ADD 79 FOR END OF LINE ADDRESS 

(D,E) - ADDRESS OF END OF LINE 

(H , L) • AODRESS OF END OF LINE -1 
... 

STAY IN VIDEO RAM 

COPY CHARACTER 
.. . . 

SEE IF COUNT EXHAUSTE[o 
.... .. . ......... . 

IF NOT DONE YET 

GET 'cURiioii ' iiDiiRE'SS . i:o ' PLACE CH'ARAC'TER 

PAGE 'so" ........ 



. ·,i ·19 ·TERHiNAL · F H,HwARE·· ······································ ·· ..... . .......... ·H·EA·TH·· t·fsA·SM· (ii. ·" "'(iii':iO'l78 .... ·······F·AGE ······Efi .. · 

... GE~EBAl .. L'SE .. SUBr.<OU.T.INES .......... . 

3986 •• 
.......... ... ....... ........ ;l9117.. .. * ... . 

3988 • 
..... .......... . ...... .. . . ..... 3.?B.L . •..... 

3990 • 
.... 399.1. .. "' .... 

3992 • 
...................... .... .. .... 399.3 ....• ..... 

3994 * 
.................. .. ........... . .. 399.5 ... IL .. 

3996 • 
................. ............. .. .. . ........... 399.7 ....... . 

...... OH .•. 231 ... 
3998 

........... 399.9 ... F:!l . 
4000 

0 14. 234 072 273 100 
040.0 1. 
4002 
.40.03 .. " 

01 4. 237 35'5 104 4004 
.. .01.4.24.1 . . 3D6. Q~7. . . .. 4QO~i. 

01 4. 243 050 061 4006 
.................. 40.07 

014. 2 45 11 7 4008 
... 0.14 ... 2.46 .. 201. ............. .4009 .. . 

0 14. 2 47 201 4010 

. P.ll . . ... O.?.:.l />. ~ I .e ... 3.07.Mfl.Y -.eo ..... . 

........... 
PIL - PERrORM INSERT LINE 

.................... ............ ............................. .. ...... . 
*f·IL* INSERTS A BLA"~ LINE AT THE CURSOR POSITION AFTER MOVING 

· THE. . f<EMI.MING .. kINES .. ['.OWN .ONE . 1. INE.... ('AlA Q~ . . lJ:~E . ;:3 .. IS . lOSl .•. 

........... .. .......... 
ENTRY NONE 

EXIT NONE 

EQW ...... ~ ... 

............... 
CURVP GET CURRENT LINE NUMBER L[lA 

. NEG .. ........ SUBTRACT .. F.ROM . 23 .. r.D~ . JIUMB.ER OF . . Ll.NE.S .. 10 .. rtGYE ................ . 
loB 
.A [1,1 

JR 

T.NEGA,I.NEGB 
.23 . 

Z,F'IL 2 

MOV C,A 
. .. At,r, ...... 1: .. 

A[tD C 

IF ON LAST LINE, SKlF' COPY 

LJNES*5 = MOD 16 CHARAr TER COUNT 

.. O.l.4~.250 ... 201. ......•...... AO~ 1. .. .. ..... A[IIl ..... c. ... 
014.251 20 1 401 ~ 

_ .O~4 .•. 252 ... .11.7 .............. :'\.01.05 ..... . 

4 01 4 * 
. .. . .. 0.1 ~ ... ?5:t .. .355 .. 133 . ..... ... .40J.5 ... . 

014 . ~55 266 100 4 016 
......... . 0.1.4 .• 257 ... 04j .. 17.7 .. 007 ... :4.0 1.7. ....... . 

014 . 262 031 401 8 
... .. . O.1~ ... 263 .. .345 ...... . ....... AOJ, 9 ... ,. 

01 4. 26 4 041 057 007 4020 
..... 0.1 It.. 267. .. 031. ..... . .... .402 1. . 

0 14. 270 3~1 4022 
............. ....... A023. 

014.271 305 4024 PILl 
..... a 1 t1. 272. t .7.~ ............... 40~~. 

014.273 366 370 40 26 
0.14 . 215.. .1 ~7. . . ............. 04027 
014.276 1 7 4 40?B 

... .... . 0.14 ... ~.7.7 .. 366 .. 37.0....... A029 .... 
01 4.301 147 4030 

A[I[t C 

...... M.Oy ....... C.,A. ..... . ..... tG) ..... RES.UU .......... . 
L[t [IE, (SHaME) ( LI,E) = CURRENT HOME POS TTrON 

...... nfl.. . .. . .. L. LItEDA , L. L.[tE[Lh . .. .. .. . .. ."................................... .. 
I.tW SHOME 

...... LX 1.. ....... H.\ l.~ l.f:i! .. 
[lAD [I 

... r:USH ...... H ............ . 
LXI H,1839 

... J)(\l! ....... L! . 
PDf' [I 

r-USH 
. MOV ... 
OR! 

· MO;! .... 

A,B .... 
vr<AMS/256 
r!1 A ........... . 

HOV A . H 
n~L . . !,(BMSI.Z5A ... 
HOV H, A 

... fuW .. ~.UC'lFJrr\ . Df .. CJl G\f\t',CTEF,;:,S .. T.O .. F.'!lT NT .. Hl . I..~ST .. CH~R I ....... . 
(H,L) = LAST ADDRESS IN DISPLAY 
SAV.E .. 01< . S.TACK ...................................... . 
ADD NUMBER OF CHARACTERS TO END or LINF ~2 

. .(1:b.LJ . ~ ,£~I! OF: .. LJ.~f=: . 22.. . . 
Cn , E) = FNU OF LINE 23 

SAVE ( B. G) 
I\EEF.·. RQtNTE~S . lN . .vI.DE.Q RM 

..... 0.l1 ... 302 .. O L6 .. 0~0 ........ ~.03. 1. ....... . rt~l ..... C.d .L ... .cm .. x .\0. B.n.r.S .. "'" 
014 . 304 006 000 403~ 

............. ......... ...... A~l .. ' .. 
0 14.306 355 270 4034 
. o.~~ .. 3.~0 ... . 30.1. ............. ~.03.~ .. 
0 14.311 0 1 5 4036 

. Q1.~ . ;\1 ~ .. 0.49 .. 3."~.. .4907 .. 
4038 

............. 01.4 , .3 1.4 ... 1.72....... . . . 1039. .. 
0 14.31 5 366 370 404 0 
.0.l1 .•. 3U ... l;<7 ............... ~M.I .. . 

MVI B.O 
.. Lft.(tR ............. . 

nB I.LDDRA,l.LDDRB 
.. r'.Qr-. I' .... R~?.T9.Rf. ~ .B..q .. 

[ICR C cor'Y COMF'lE IE'? 
· .• JF:. ........ N< .•. e.<C.\ .. .. .. ..IF. .~q1. . (O.Q~.E ... . 

.. .... HO.Y. .. ... ~, . (, ..... . 
ORI VRAMS/~5o 

· M.QY ....... rl. , ft ... 



..... 'Ii i '9 ' 'ti::'RM'iNAL" FiRMWAFiE ················· .. ·········· .. ·· .. · .. 

· .. ... .. GENERAL . USE . SUIIRDU.1INES .. .. .. .. . . ......... 

.............. 01·4:'32·0 .. ·1'74 .......... · .. 4042 

· ........... .Ql.4 .. . ~2l.. . 3.~/> .. 37 0... .40.43 .... .. 
014.323 14 7 4044 

. ............ .. ... 49.4:5. )t; 

014.3~4 355 2 50 4046 
..... .... . . . A~7 

014.326 076 000 4048 PIL 2 
...... .Q).1 .. . ~~.Q ... O.9~ .. 27_ .. l.QO .... 49.19 . 

014.333 052 2 70 100 4050 
.... .Ql.4 .. . ~3.Q ... P.4f?. 2H .. 1.QO .... 40.51. 

014.341 006 005 4052 

MCV " 
.. Q~.~ . 

MOV 
~P.~, 
liB 

A,H 

. ~~At:t~.(.~~~ ..... 
H,A 

MVI A,O 
. .~!.~ . .CURHf: ......... 
LHL[I ClSA 

... !W.~lo ....... GVRA.I! ........ . 
MVI B,5 

.oJ.. 4 , . :)~:) . . ;3.03 .. 2 12 . 016. ..40.53 .. . ...... JMP. ....... WS.V~ .... . 

.. ... HEAtH' H9ASH' V!'. 4" t1U2uns .... 
. P1L .. ....... O~;. \/>. ; ,.~. ;l.Q c.~A.~ cM .... . 

... SET ' CURSOR' 'TO ' BENiNidNG ' OF ' LiNE 

. sET ' CURA'6' TO' 'BEG'iNNiNG 'OF L iNE" 

. wRiTE ' 80' 'SF:ACES' '(s;;it; 5 .. ·· .. ··· .. ·· 

4055 ** F'S[t - PARAMETER STRING (r(CODER 

F'r;GE' .. "S~ """ 

A056 .... Jt:: . . ............................ _ •...................•....................................•.•..............................•.....•.. 

4057 * *PSD* INPUTS A PARAMETER STRING OP DECIMAL NUMBERS SEPARATED BY 
.. !lOSS .. ~ ......... A. S.EM.IC.OL.ON . 1.10 .. 1\ .MK . OF. .. 1~'\ .. WU~ .. T~;; . F.JNA.~ .. G~!lRflC.T~R . Ilf .. TH~ ..................................... . 

4059 * ESCAPE SEQUENCE (NON DECIMAL AND NOT A SEMICOLON ) IS INPUT 
.. . ............. . .............................. 40.60 ... !I ....................... . ................... . 

4061 * 
............................................. AO.~~ ... L .... J;~.TRL . MOM~ .... ................................................................ .. 

4063 * 
.................................. .... 19.4~ .... ~ .. . ..... E;~.~T .... _<.~) ... =:. F.~N~~ ~t:lA~At;:.1: ~R ............................... . ...................................................... . 

4065 * (B) = ZERO IP NO PARAMETER STRING PRECEEloING FINAL CHARACTER 
..... 40.66. ... *.. ................................ .... ............ ............ ................................................ .. 

4067 * USES A,B,C,(I,H,L,F 
............... . ................. AUa ......................................................... . 

4069 
................ 0.14 .•. 3.46 .. 04.1 . ;1 1.4 . .100 ... 4070 .. ~·~(o ........ LX-I ........ ~,.PSW ............... C·P.I N.T .. TP .. f·.~P .. ~.qR.~ .. AR.~A ..... . 

014.351 001 000 000 4071 LXI B , O NO PARAMETER STRING YET 
.. . .. .. ......... OH •. 354.. 1.60 ............... 40.7.2. ............. /'IO.~ ....... M 01'1.. .... . F.IRSI. ).!ALUE ~ ZERO .............................................. .. 

014 . 355 315 070 012 4073 CALL FNCP INPUT FIRST CHARACTER 
................ Ql.4 , .:I/>.Q ... ;17/> .. 073 .......... 40H ............. !;n ...... : . i :............ . k~W J . IW« .. $~N.GP.~P.~ .. ~~. n~.$!. . '.~~MGT.Er< .......................... .. 

014.362 310 4075 RZ IF SEMICOLON , END SEQUENCE 
....... . ...................................... . 40.7.6 .. . .......... ,., ........................ , ................................................ . .................. . .. , .......... . ............. . 

014 . 363 376060 4077 PS[ll CPI 
.. ... .. ....... 01.4 • . 36.5 ... 0.7.0 .. 0.46. ......... 40.7.8.... ........ . .JR 

4079 
........ ~~~~ ... ;176. . ~2 ........ A~o .. ....... ~~ 

014.371 060 017 4081 JR 

' 0' SEE IF lESS THAN [IECIMAl 
... C ,F:SD4 ............... IF. .. TOO .. LO~, .. E~lT ..................................................... " ................. . 

... :. ?:. t .• ............. . ... S~!; .. IX .. ~.~'.~T"~ . . TH~M . .I!~qM"' . 
NC, PS[l2 I F NOT [IEC I HA L 

............. . ................................... 40.a2 ................................................................................................................••.................. 
4083' INPUT CHARACTER IS I'ECIMAL 

, .. ' ......... . ....... . ........ ...... ... ....... 1PIil.4 ... '!= .. 
014 .373 3 46 017 4085 

............. . .. Q1.4,;I7!l ... 127 .............. '\Q!lI, .. .. 
4087 

.............................................. 4Qeil .. L 
4089 • 

.. ·ANi ···· .. · 'ooooi j 'i j·B····· ····· 'MASK' 'F'oR ' iiiN·i\Fiy ·· .... · .... · ...... · .. ···· .. ·· .. ········· .... ··· .. · ....... .................. .. 
. MQ>! .. .. .. P. ,~ ................... S.Av.li .. RE.SVP. .. .. .. .. .. .. .. ....... .. .. .... .. .... .. ..... .. .... ...... ...... ... . .... .. 

· ............. Q1A ,.37.4 ... 1.70 ............... M .9.0 .............. MO>! ....... AIM .... .. .. .... D.~J .. D.~P . >!~'.IJE ............... .. 
* 2 014.377 007 4091 RLC 

............... Ql:;, QQQ .. . 1.i>7 ............... '\o~n ............. M.OY ........ M,I\ .............................. .. 
015.001 007 4093 RLC *4 

................ Q.1.~ . '. QQ? .. QQ7. . ....... 1Q?'\ .............. 8,.G ............................... . ~~ .... . 

............ . ......... , ..................................................................... , ..... . 



........ ·,H9· ·TERl1INAl: · 'F IR H1.l ARE······ .. · ....... . ·HEATH· HgASR ·Or:.·· ·0 rl2"on s· ......... F'~GE ·· · ··S3 ····· ..... . 

....... . IiENERAh . J.l\l~ . !W~Rr:l\lnNEL .................... . .. f.~P .. . .... 9.~ ;~9. :. 7.Q ... ~Q7MA.X7i!9 .................................... . 

........... ···01·5·:00:3" ·· 206 ···············4095 Ao·6······I1 ··················*2" +·· ;iei· ·~ · *i"o ··························· 

015 . 00 4 202 4096 A[lO ... ~I .... . .............. ~pp .. ~~.I4 . P~ .GLt:$ .......... " ................... ................................... . . .. ..... ... '0'15','005'" '167 ·· .. · .... ·· .. · '4097 .... " MOV M, A SAVE RESULT 

015.006 00 4 4098 ...... INR ........ ~ .. .................. ~.~O.~ . .l:HM .. A .. f·N . HA.~ .. ~EJ;~ .. I!'!f·lH ....... . . . ............ . ····· OiS:007 · 0·14 ·4"099 ········ INR C 

............... 01.5 .. . 0 .10 ... ()30 .. ()16...... . 4100 JR .. ..F:?p~ . '. ;; ........ . ··.;1"oj···· ............. . 
015 . 01 2 376 073 4102 F'S(12 CPI ' ; ' SEE IF CHARACTER IS A S EMICOLON 

...... of ~: ope ' '64"6' '6'1"7'···· . 4' io'j . ········· :iR ·· ... 'N"t ~ 'F"·s"ri.' ··········· i 'F' 'Ncl"i ~ . "t"tiE"N ' 'CHAR'AC'TE"R' "is' 'F'iNAC '" ........ _ ........................ . 
410 4 

M~:~I~i~····· "~ 

015 . 0 1 7 376 332 4106 
···········OlS·:()2i'···os·O··O()1 4·107 ····· 

4108 

.. ·HOV······· ."., r:. ................. ·ELsE"; · ·sE"CiF' · RooM· Far.: ·tiiiiJ"F,Ak·AiiEi'ER ···· 
CPI PS DWE- 2 SAVE ROOM FOR LAST PLUS FINAL ... ·jR ··· · ;(;1·5[,3 · ... "iF' . NO· ·MoRE · Roo·it········ ................ . 

...... ·O·ls·:o·n ·· ·64~ ······· .. hO<;l ·iNX ·· .1'1 . ..... . .. ·poiNt · ·to · NExt· ·CE"I.T · ................... . 
015 . 024 016 000 4110 PSD3 MVI C . O RESET PARAMETER 9UILD REGISTER ." ... " o'i5',' ti26" '06'6 " 60·6 .... · if l' i'i' ."".... ·Hvt"" .. 'H',·o" .. · " .... " ... 'TOSS ' OL[i ' j::N" .... " .... " ...... " ............... ....................... ".,," ........... . 
015.030 315 070 012 4112 PSI'3 . 5 CALL FNCP GET NEXT CHARACTER .. "' .......... 'cYi5 ':033'" 030 ' 326 ········ '4'1 i3 ········· .... 'jk'" .... ·F's·6i·············· .. '6E'CO'DE:" C'HA·RA·CT·ER· .. ···· .. ······· .. ······ ...................... .. .. . 

4114 
, ....... " .. "(),1' $',' 0'35" " 1'2'1 " ... "" .... 4'i is " ·PS[14 · .... 'Mol) .. " [I ·;;:." .. " .......... " ·SA'vt .. j::H..iAL" CHARA'cr-Ek'" .... , ,,,. , .. , .... " .............. , 

OJ 5.036 2 57 4116 XRA A .. ~~~ .. P::. f:t-:I .. +~ .. I. t:-I "t:1P:iR~:V .. ~.T .. G !J.~Rf;f'I,T .. ~P,~'~,f; ?~ " ... " " .. ............... tif!'!; Ii:n ·· ·261 ··············· 4·j i"7 ·········· ····· ORA······· ·t···· ······ ........ . 
01 5 .040 050 001 4118 JR Z , PSDS .,' ... ,., .. """." ... " ,." ................ 4·iiCj ···· ...... , ..... ,.,... . ..... , ... . 

015.04 2 043 41 2 0 INX ".~ ...... ,., ........ " ... " hi 5': ()43' 'i 6·2· ............ 4i 2'i '" F:sr'·s .... 'Mo0-' M'[' 

0 15 .044 172 4122 MOV A , D ... o'is': 0'45'" 02'{ ' j i '4' 'ioo ' . ~,i23 """"""" 'Lxi' ... ·[I ';F,Sr.W · 
".9). ~ ... 9.~9 ... ~~ .1.. .. ........ ~ ,1. ?~ ." ....... ~~T ............ .. 

IF NOTHING IN PROGRESS . ................................... .. 

ELSE . PUT FINAL IN NEXT 9YTE 
· F·UT" ·FiNAl. ·cHARAcTER·· iN · w6Rh · ·ARE ~ 

AND (A) 
(i:i; (' j '" "F'S ['W' ". .,,"" 

.... . ';i"i(, .. . "if ....... ·ps·iF" · _. ·I·Ut· sTR"iNG · ·iN· ·iNI·ut· ·F-WO ······ 
412 7 * ..... .; 1"21i .. ,j, . .... . ·*F:s i"f" · · F·LACES ·ii· .. e s T·RiNG TI1MEiij A·TEL y" FOLi.. ow i NG· ·THE· ·cAl.L · TO· .................. . 
4129 .* ......... T~. !S..R.0~n.~~..r.~!.0 .. T~.~ .. I~.Fy, . nF9 .... . 
4130 * 
4131 * 
4'f32' * 
4133 * 

,. "'4'1'34 " '*' 
4J35 * 
4'1'36 '* 
413 7 
·4(:18 

. ENTRY · . NONt 
.. ,. 'Exii" " "o"C ··· 

0 15 . 0 51 3 2 1 
'''OiS': 052 032'" 

0 15 . 053 023 

4139 PS IF POF" [0 

41'40 " F's iFi " L[iAX' 

.. ,' 0'15' : O'S4'" '26·7····· 
.9.1. ?.'. <?~? .... ~ ?? ~~?, ~ 1 ~ 

4141 
4'i 4'2' 
414 3 

'41'44' 
015 . 060 363 4145 
'0 't'S ':66i '" 3i 5 ' 251" oi 3' " '41'46 

" ___ ,,,<? 1 . ~.' , <? ~.4 .. ~?~" 414 7 

INX 
·····ORA·· 

. ~M .... 

[01 
·Ci\LL 

....... El 

., ·i, '··"',·· 
[0 .. .. p. .. ...... . 

" .. f?}f.~ . 

GET ADDRESS OF , ~~~.~~,~ !,E;~.~ TO OUTPUT ., .. , ... ". . rib · CHAR·A(;"fE·r; · 
POINT TO NEXT CHARACTER .. ·SET · ·CF'U ·FLAGS····················· ....... . 

.. If . T.~' .~ .. ~ S .. ~.~?LG~.AR.AC.T~.R .TO. WTFVT .............••..... 

LOCh OUT INTERRUPT S 
·r'·L·AC·E' · ·ciiAFi AciE"R · ........ . 



H19 Ir~HINAl nRfiIJAt<£· 

GfN~~AI. . . IJ ~.~ . . S!J.~RQ!J.l J Nf:S 

015 . 067 
015.071 
015:0'72 
015.073 
015.076 
-<~l~.Q?? 

.Q .l. :?:. ~~<? 
0 15 .1 01 

346 177 
3~S 
363 
~1~ _~~1 
373 
:J 1 1 

321 
032'" 
.Q?4. 
267 

013 

414 8 
4149 
4150 
4151 
41S~ 
41~;3 
41 S4 
41 ~5 

415 7 
41.~~ 
4159 
4160 
4161 
~)4~ 
4163 
~)"4 
41 65 
HM. 
41 67 
4J.6P. 
41 69 
41 70 
41 71 
4_~7~ 
41 73 

r'SJV"2 

** * * ~ 
• • 
* • • 
t 
• 
PSOF 
·PSOFI 

. . ....... O, ~ ~.d.Q ;! 
0 15 . 103 

.. . 0J.~ . ..lQ~ 

.9 \ ~. ' HI? 
OlS.1 1:? 

~n J.H.lH~ · 4.l.7~ 
4175 

qq. ~1?6 
41 77 

.41:'i . . 4?S 
030 365 

OlS.ll 'l 346 1 77 

. . Q .L.~ .' . ~ 1.4. . ;:5,:?;5 
015 . 1 17 303 375 013 

· 4F~. 
4 179 

· ~1.~9. 
4 181 

. ~ 1.~~. H 
41 84 * 
4185 * . .. ·4'·86 • 

·ols ;·ii·:i·· 0·' Ci27 015· 
q~_~: .1. ?5 O~<? .9 .15 

4187 * 
41 8B .• .. 
41 89 * 
41 90 * 
41 91 * 
4i9·2 
41 93 
·'1·94 Rifs 
4.!n 

·~R 

ANI 
PUSH id .. 
.CALL 
EI 
RE.T 

PS IFI 

"0 11111"11F( 

. ~I . 

f·p r 

PS.\F .. 

Hr~rnH8ASM Vl.~ Ol/~on8 

0Y,: l~;_~Q .~O· MA)' ·.~P 

GET Nfxl CHARACh'i;: 

HAS~ oFF- TERM iNidoR 
S ET . RP~.RN AI'VRE.~?. RA '.~ ON ~rA.C~. 

PLA,.E .L AS T CHARIICTER. 

PSOF PUT STf<ING IN OUTPUT FIFO 

*psor . f·LACES THE CHARACTER · ST·RI NG IMM[[olIlTELY· FOLLOWING THE·· 
.C~u. T.O T~.lS. ROuT II'IE. 1IiT.0 T~~ . QuTF'UT F \,Q 

ENTRY NONE 

EXIT NONE 

USES 

POF· 
Li:iAX" 
IN~. 
ORA 
~t1 .. 

. (:A.~L. 
~R 

ANI 
F:~.S~ 
~HP 

...... -. ..' 
A. B . C.[I, F,H .L,r 

I' 
I' 
.\' 
A 

F·sor.~ 

.F'C:OfT 
PSOFI 

"Olli'ill1fl 
p, 
PCOFT 

"ENTR"Y ([( ;c") = "HODEB 

e;XIT 

USES 

"" U~~~" ~ ~ M 9.~I ~"~ ., 

NO/>l~ . 

A,Ec,C,[I,E,H,L,F 
". "" 

GET AI'['RESS or CHARAcr~~? TO. 0l!TPUT 
GET cHARAc·TEr< 
PPIN11P~~~LGH.ARACTE.R . 
SET CPU FLAGS 

. If . TIj) .S . IS ~i\ST .GH~R~~.1:~.~ TO. O.4lfVC ... 

r·LACE .CH~R.AC.T~.~ . .IN. OUTPUT FIro 
GET NEXT CHARACTER 

TOss · TERMINATOR BIT 
SET RETURN AI'I'RESS 
oiifF-liT ·LAST · CHARACTEli 

Li(i 
~R 

H,RMST 
SHSA 

.. (H , L> • RESEfI'lObE · SEQUENCE 'r'AtoU: 
CO NTINUE SA~E. AS SET HOI'E. SEQU~.N'.E 

84 



H! 9 TERH"HIAl FIRMWARE" . . ..... .. 

......... ~E.NE.RA.~ . ~S~. S~.BM.~T}N.~S ........ . 

. 'fi 9'j ' '*'* 
4198 " 
4i99 " 
4200 " 
420'1 * 
4202 " 
4203 " 
420 4 * 
4205" " 
4206 " .. , ", .. .............. 420'] * 

.................. ~~9~ .... 

015.127 170 ois. '130 ·26·] ·········· 

Q I:; • .l3.l .3Q.Q .. .... ... 

4209 
4210 ASC!, 

. 42 i'i 
. ~'<I'< 

4213 
............ ................ ~'A . ~ 

000.000 

015.132 
.0<)0,9.<)9 
015.135 

. 01.5 '.14<) 

.... .. 

4215 

............... ~~!? "* 
4218 " 
4219 " ...... .. ........ ·4220 * 

052 272 100 
. " ..... 
042 305 100 
~H ...... 

.. ... 

.... ..... 

.. ... 

... ... 

' " .. .. 

422 1 " 
42'22 * 

. 4 ~?~ • 
4224 * 
1;!.:?~. " 
4226 " 
~n7. " 
4228 
.~n9 
4230 
1 ;!,~' 
4232 
4 2~3 . 

4235 
4236 
42"37 
4238 
4239 
4240 
42'41 
4242 
42 43 
~ <44 
4245 
4 2 46 

SCP 

"" " * " " " " " " " " 

...... HEAm" HIIASM' VI ;4'" 6026 /1!1 
.09; .1.9': • . 1 ... .3o~M~.-P.<) .. . . 

ASCP '- ANSI 'sAvE ' CURSOR POSiTION 

.. *ASCP* SAVES ' THE ' CURRENT LINE AND COLUMN NUHBERS OF THE CURSOR 

. ENTRY 

... ExiT 

"usES 

.. ~~lV. 
ORA 

... RNl 

NONE " 

..... ~n~ .. .. S~P, ... 
ERRNl * - SCP 

IF l~f'UT. ILLEGAL,. EnT 

. ~~s~. S~Y~ . kURSOR .POSlTlON . 

... ~?'P" ~1'.vE.Sr~.~ CURRENT PpSIT1.ON D.~ T~~ . WRS.QK W.HJGH. MY . ~,f; R~ .~ H!"~~ ..... 
WITH THE USE OF *ijsc,;* ' 

... ~~.n. 

.. US~S. 

LHLD 
ER~~~ 
SHL[I 
,RP 

No~~ ... 

CURHP 
G~~Y.F:-G~,~HP-,~ 
CSA 

'SMS - SE'T HO[IE SEGUENCE 

GET CURSOR POSITIONS 
IWS,T .BE l:ONT.J:GUOUS, 
KEEP IN CURSOR SAVED A[I[IRESS 

" SHS* SE TS 'hiE HODE SPEC'IFIE[, BY THE LAST CHARACTER IN THE SEQUENCE 

ENTRY <[t , C> *' MODEEf 
([1;£') = MODEA 

EXIT NONE 

as ' 



'H 9 TERMINAL FIRMWARE · · ··· 

GI':NI':RAL USE . . sU~~nUJ.l NES .... 

.. ... .. 
4247" 

9~~ ·1~ 1 Q~. ! . . 2~:;; .. 9 .1.:;; 4?4. ~ 
4249 

01:;;·1" ;U~ .Q7.Q Q)2 4250 
015.147 376 030 42Si 

SM~A 

\»:; .' :;1 UO. .. ,\?:l2 . 
4253 

. \>1:;; .1 :\2 . ~:~~. \>,.,1 4254 
oo:i 015 .1 54 

015.157 
015..1.61 

. 0):; . 16 4 
015 .166 
0J.5 .167 
0 15.170 
0.15 ... 171 
015 .1 72 
QI5 .J. 73 
01S.174 
91:> .• )75 
015 .1 76 
OlS . 2Ql 
01S.:!04 

015.205 
015,2Q5 
015.207 

332 120 

376 072 
.3ZZ. 1 ~O OQ3 

349 .. 01.7 
075 
007 ...... 
205 
157. 
176 
0 4 3 .... 
146 
l~? .. 
001 310 100 
Q2.1 .3Q7. 100 
351 

..... , .. .. 

4255 
'\2:;6 . 
4257 

. '\:!:t6 
4259 
426\> 
4261 SMSB 
4262. 
4263 

. 42M. 
4265 
42.66 
4267 
,\?4~ 
4269 
'\270 
4271 

4 273 ** 
!l27.'1.. . ~ 

4 275 * 
... . .... . . 4=!7.4 .. ~. 

4 277 
.. '\na 

4 279 SHST 

?n .9.19.. .. .... '\ ?Q9 ... 
155 013 428 1 
P.7.6 .. 0l.1.. .. .. . ,\2R2 
251 015 4283 

L.~I .. H .• S MST .. 
CAL~ f~Cf' 
CPI CAN 
R~ 

CPI ' ~. 
JC IFCP 

CPI ''"9'' ... 1 
~~C . IFC.~' 

ANI OOOOI11\~ 
OCR A 
RLC .. 
ADO L 
MOV. . L,A 
MOV A,M 
(t/x H 
MOV H.M 
MOV h.A 
LXI B.HO[lEB 
Ln . [·.MODEA 
PCHL 

SIlS.. 

'H'EATH HBASM Vl .4 ·o·l i ti6i7fi · 
.0.9; 16: 2.1 . 3.Q711~.~ -.eO. .. 

(H,~) . = S.~T MQPE .S~q\1WGE T.~~h~ 

QJ;T. f\NI\L. S,~l!~NC~ <;H~RACT~R 
SEE IF TO CANCEL 
IF G~~C.EL .• HUtlQ~. 

CAN ' T BE. LOWER THAN. ONE 
IF LOWER. EX IT LIKE NEVER HERE 

<:. '9 
IF .GRE~lER T~M 9 

F.Q~.M .HA~f AS~.~ I FOR TA~.LE. OFFSET 
1 = FIRST ENTRY 
<0;2 Fn~ TA~LE WH'TH 
ABD TO STARTING AD[tRESS OF TABLE 

GET FUNCTION APr'RESS LSB 

MSB 

(B . C) - MOr-(Et 
.(~,E) " . tlO['EA . . 
GO TO FUNCTION ROUTINE 

SMST - SET MoroE SEOUENCE TABLE 

*SMSU CONTAI NS THE AI'DRESS OF THE ROUTINE WHICH WILL SET 
... T~E . ~Q['.E RE.QU.ES.1E)) . . 

* 
J;;!:\L.. 
NKC 
I'HSJ1 . 
SBC 

.. I':~A~hL?~TH k!~~ . 
NO KEYBOARD CLICK 
EHTER~OL)) . SCRE.Et/ ~O[OE 
SET ' BLOCK' CURSOR 

. . . 015.211 
015.213 
Q15.215 
015.217 
0.15.221 
015.223 
0.15.225 
000 .01 5 
OPO •. OPO 

17.6 .. 0.10.. 4281 . .. .. .... 

(OU 

[I~ , . 

OW 
DW . 
OW 
OW. 
[oW 

nw 
OW 
pw 
SET 

ItC .. ... 
EKSM 
E~M. 
EALF 

!<IS.~E\LE C.URSQR ........ . 
136 011 4285 
.1U .0.11. ,\2R6. 
303 010 4287 
27,6 .. 0lO. .4 ?~~ ... 

4289 
429Q . . ER~Nl . 

. J;~C.~ 
*/256 
SI1S1(~~6~ ... 

ENTER KEYPA[o S HI FTED MODE 
E~J.ER KEYPAP IlUERWlTE 110))E 
ENABLE AUTO LINE FEED ON CARRIAGE RETURN 
E.~~.~~E . !W1P. C~~.~'IlGE .. ~PVRN .. ON I.INE. fEEP ... 

.. PAGE • 



.. HI'9 ' 'TffiKINAl: TIRffioIARI:- ·· ········ ....................... ................................ . ......... 'HtA'I',, ' '"BAS'' ' 'vi: ,,'" '<li"i2'<l /'1~" ......... ·pMt" ····· ·Eii ············ 

'" G.E!'!~RAl, . ~~!': . ~Y!l~.QIJ.u.Ii~$ ............. . ............................................ R~.ST. ................ ~9. :. 1": 22 ... ;\O:-:My~.eo. ......... . ................................. . 

. .. ......................... ........ ........ 4292 ' . '.. . . J;iMS'1" 'c ' 'Rt'sty ' iiO·Dt·· ilEillii:"Nt"E ' ·TA·Bi.·E . . . . . . . . .. . . .. ...... ... . .... . .......................................... . 

...... ....... . ........ ...... . . . ... .. ....... ~ .• 9.~ ... L .... ............ ........................ ..... . .................................................................... . 
429 4 * *RMSH CONTAINS THE AI'I'RESSES OF THE ROU TINES WHICH RESET THE 

. . .. ..... . . . . . . . .. . .... . ... . ................. 1 7.9~ .... L ....... 110.l!E .. Sf:Ei: IF.I<:D. .. . . ... .................... ............... . . . . . . . . ... . ..... . 
4296 
4297 , ............. '0 r~r. ·22·7 ..................... 4'29'ei" ' · F;"H~,.t ····· 'EQU········ *,.......... ............. ..., ............. . 

0 1 ~5.227 153 010 4 299 DW (l25L .... PL~~.~I:-~ . ~~JI:t .. '=- .I.'·:I~ ........... . ...... ......... Oi5; 231" " ' i io' ' b"i i" ........ ·43·00··············· 'DW . Ei(C ········ · ······ ENABLE KEYBOA RI' CLICK ........ .. ... '" ........ . 

m; m ·m mm~ · ...... g~ . ' ~~2~ " · ~W ,~St.~r,~g~WgB£~br< ································ 
015 . 237 37 1 010 4303 [lW ...... E;~......... ENABLE CURSOR ............ . .............. . . oi 5; 24'1 . ':3'i;; 'O'i6········· '43'04········ ...... '[Il.i ·· XKSM 'Exj T" K'EYF:A'O' s~fiF'TEri ' MODE'······· 
0 15 . 2 43 311 016 4305 ........ ~I~ •......... >;~.~~....... .~~qT. . t:'.~y.F.:~P .. ~I:- .~~~~.~T~ . M9~!~ ... ............... . ..................... . ............... 'Oi'S: '2 if5" ' 2'10" Oil,······,· ··43·06····· ... (lW XALF EXIT AUTO LI NE FEED ON CAR RIAGE RETURN 

· g~UK?~~· ~\~ ··mr ···· ~~1' ···~mr······ ... ~~.I.U~TR ~~R~.I.m .. ~~T~~N . p.U) ~~ . mQ ..... ........... ......... . 

000 . 000 . . ... . . .. . . . ...... 4;30? . .. . ........ gR~.Z ..... R~.ST'<f.:'!!>.~ .. .......... M\J.~r . !'I.Qr . ~WS? TAo.I; . ~9.~~.[!ARY ........................................................... . . 

..................... ····.; ;!"ii ··· **· 
4312 * ........................ '43'i 3' . 'oj:'" 

4314 * ............... . ......... · ~ ~i~ ·· ~ ··········· 

(B , e) = HODEB ...... .... ...... . ....... 4 316 * .. E~.T~.Y · '43'j i "':i '" "'{ (.'; (')" ',,;. i-10·[jEA ····· 
4 31B * 

· '43"i 9 ,j" .. ·Ex"it" · ... NO·NE········· 
4320 * . . . . . ..• 3':j i"" ' " . . ·US·ES·······A, F····················· 
4322 . ········4323 · .................................................. . 

0 15. 251 012 
... 0 i 5'; 252' .. '366' 432 4 SEcC .l:P.~~ ...... ~ .............. . ooi ········ ·4325 · .. · ....... ORI M& . CBLK 

0 15 . 254 002 
.. '0'15':2'55'" ·032' ······ 4326 ..... ~T.A~ ....... ~ ............. . 

· '43'27' " LDAX [I 

. q~.1 .. ~9P~ .. F.l:~q? ...... , 
FLAG. BLOCK CURSOR 

0 15.256 3 46 020 
. ' 0'15'.'260'" 300······· ~32B .. A~.~ .. M ... CIL ... ..... .. ~~~ .. 1.1' .. CIJ8 p.QR . 1.$ . W$A~k"D..... .. . 

-4 ~'29 RNZ IF [l1SABLE[I , EXIT 
4330 

OJS·. 261····04·6·· i'40········ .. 433i ··SBC: .. ··· 
0 15.263 056 011 4332 

. 6"1:)":265 " 04 2" '2'77" ' ioo'" '4333'" 

Mvi' 
MVI 
SHL(I 

. ~.1. ~.'. ??~ ... ~~ 1 ............... :~ ~ .~~ ... . . ..... Rq 

L, 9 
vi . cSE 

~;TART- ' b'N"L l 'NE' 'Z'ER'O ~ . B't.: i':'~ .- . 'SLOU' 
. ?TP.~ . Q!'I .. ~.~ !'I." .. ~ mE. 



H19 tE:RlmlAl · F i ~HwMI': . . . .. ... . ..... 

. . G~"~RAL .. USE . . SlJ 9RllUU NES. .. 

0 15 .271 
(1).~ .• • 7. 4 
000.000 

... ·4336·· "'* 
433 7 , 

4338 '" 
4 339 , 

··· ;'34·0 .*" . 
4341 *: 
4342 . * 
4343 , 
·43·44· " 
434 5 ~ 
4346 

.... 4~.~? 
0 41 000 000 4348 SCH 
04? .?Z? ~ ~9 .... "~."Y .... 

4350 
0.15 . 27.7. . .Q52. .2.66 .. ) QO. 
015 . 302 042 27 4 100 
0\ ~. ~Q~ Q4~ •. no .. ) QO .• 

43.~1 ... . 
4352 
4~.~~ 
4354 

.... . . .. . . 135;; 
015.310 311 4356 

. . ... ... ... . .......... 43;'i~ . .:t:* 
4359 * 

. ............ . ~~P.O ~ .. 
4361 , 

..... .... 43.6< ... ' .... 
4363 

•... ... . .. .. !\3P4 
4365 

........... .. .. 43.66 
4367 

..... ... . ... . 4~.~~ .. 
4369 

, 
* .... , 
~ . 
• 

HEA'TH" f<·SASI1"Vl. 4 · Of/~OJ7a · 

09: H" 2~ 3.0-.MAX -fl9 . 

stH - SET cURsOR HOME 

. *SCH' PLACES THE· CURSOR AT lINE . zEilo . c·eLuM·N· ·zi:"Fiii .. 

E~T.RY 

EXIT 

LXI 
. Rtth ~l . 
ERRNZ 

. . 1.~J..V 
SHLD 
!lH~P 

ENTRY 

EXIT 

USES 

NON.~ . 

(H .L ) • CURSOR ADDRESS 

H.O 
. ~.\lRW: ..... 
CURVP-CURHP- l 
SHQM~ .... 
CURA[I 
~~.~~ ..... . 

. . 
(H,L) :::l ZERO 
.(WB~~ . ~ ~~R"'P .) .. " .. ~~~.q ... 

( B ) • ZERO I F NO PN WAS INPUT 

NONE 
. .... . 

A,9,C,D,E,H,l,F 

. ... . .. 0.\5 .•. 3.U 
015 . 312 
015 . 3 13 

no .............. 437.0 AVllCP. ... MOl( ~h~ .... 
A 

. ~~E. J~ . FN. ~A~ 1.NPl/T.. .•.•. ... 

000.000 

267 4371 ORA 
300......... .. 437.< RNZ . ),F .pN . ),Np.ur, II.L~GI\L, .. PJ.T. 

4373 
........ 4H4 . • .. 

4375 

.4~77. . " . 
4 378 • 

. . ........•.... 4379 *. 
4380 * 

.......... ...... 1;3.111 ... L 
4382 * 
438;3. ...• . 
4384 * 

.. ".~~5 * 

. ~MP . 
ERRNZ 

. llS!;P .... 
,-uscp 

. ~L~E.d~~s~ ... ~ .. C~R~OR. f.O~IT.!PN 

'USCP' R,. ES. CTUp .. R •. N.S. TO CURHP AND . CUR.VP . T.HE VALU~S SAVED. WITH THE 
·usE OF 

EXIT NONE ......... 

··88 



111"9 TE~HINAt.: .r~ffl.)'''~E ···· ..... ..... .. . .. . . HEATH H8ASH' 'vi: 4'" 'OY/2'O/ 7B ......... PAGE .... · '89" 
.. . IlENER~l USE . SUllROUTJ.NES. .... . . .. ..... . ....... . lJSCP . 09:16:23 ... 30."MY."BO .................. . 

43B6 * 
.................. ~.3a.Z ... • ... 

43BB 
........ .. . .. .... '13.e~ ..... . . 

015.314 052 305 100 4390 USC? 
Q~.~ .' .~~.? .. Q4.< .. n~ .1p.Q .. ~3~.l ....... . 
000 .000 4392 

. . . . . . ... . . 'l3.Y3...... . . 
4394 * 

....... 00.0,00.0 . . . ..... ~;\9:; ... . 

.. .......... .. .. 

USES .1< •• L. 

LHLD CSA 
S.~L.[' . . . C.URlW ... 
ERRNZ CURVP-CURHP-I 

. .............. '" .. 
JMP SNCP 

. . ER~NZ . . . kSNCP .. 

GET SAVEll ADDRESS 
.Uf:DATE .. CURREN.t F:O.lN.T.ERS .. 
POINTERS ARE CONTIGUOUS 

SET NEW CURSOR POSITION 

.. ............. .. 
SNCP - SET NEW CURSOR POSITION 

. ................................. .. 
4397 ** 

................. '13.Ya .*. 
4399 * *SNCP* USES THE CURRENT VALUES OF THE VERTICAL ANII HORIZONTAL 

. ...... . .......... ~.~OQ ... * .. ...... POSl HON . !:El..lS JO. SET. THE .. CU~SOR . F:OSlT.I Qij .. . ....... . ... . .. . ........ . 
4401 * 

................. 1~n .. >f ... ... . ..... . ...... . . ....... . .......... , ........................ .. ..................... . 
4403 * ENTRY *CURVP* = VERTICAL POSITION TO BE SET 

................. H.Q~. .L . .... ...... *~.4~H~.L~ HORIAO/HAI,. .. ~OS.u l,ON .co. ~t; . SEJ .... . ....................... . ................... . ............ . 
4405 * 

.................... 4~.O~ f ... ... I;~.IT. ..... ~ ~.~ .~ . ~~.I;~gE.D 
4407 * 

... . .. . . . . . . .. . .. H .Qa ... *. . . . .. . . .USES. . ... A d)' E, H d. ,F. . 
4409 

..... .. . ..... . ............ . .. '1~. IP .... .. ........... . 
015.322 072 273 100 4411 SNCP 
~U~,~.:; . ~ .I~ . ~.~Z . Ql~ . . HIZ 
015.330 353 4413 

LOA 
.. CIIll.. 

CURVP 
.... ~pXaQ .. 

.. ....... c 

GET VERTICAL POS ITION 
.... *a.Q... .. . . ......... ... . ... .... . . . ........ . 

<D.E) m NUMBER OF CHARACTERS TO NEW LINE 
.. 01;:!,;\~ .1 . . . O~;:.;:6t. . .1.0Q ... HI~ .. 

XCHG 
. . . lHlP 

DAD 
. .. .. .... MQY. 

.S HOtl~ ............... GET .~O.~E .1I[II'RESS... ............. . .. . ............... . 
015 .334 031 4415 
.(H.:? .. . ~;3.~ ... 1?"1 .. .......... .. ~ ."1 t~ .. . 
015.336 366 370 441 7 

. OI .5,MO . 1.47. .............. ~.~I~ . 
015 .341 042 270 100 4419 

ORI 
tillY 
SHLCI 

II ADD OFFSET FOR THIS LINES STARTING AIIDRESS 
A.'.H... .. . SJAX . AN .. YHt;O RAH... ......... ......... . .................. . 
VRAHS/256 

.~,A ...... . 
CLSA SET CURRE NT LINE STARTI NG ADDRESS 

.. . ... . ............ . '!!I2Q ......... . . 
015.344 072 272 100 44 2 1 

.. 0.15.3.47 .. 137 ............... . '!!In .. . . 
015.350 026 000 4423 
91~ . . 3~A . Q4J. ............... . 4~.2~ 
015.353 17 4 44 2~ 

. 0.1 ~' " 3.~~ .... ~I>I> .. 3.Z0 ......... '1~26. 
015 . 356 147 4427 
P.I~. , 3~7 . .. M:? .:?H . I.QO .... 4~2a .. 
015.362 311 44 29 

LDA 
... . .. 110V 

MVI 
I!f>J! .. 
MOV 

.. DR.! 

CURHP 
... E,A 

[1 , 0 
D .. 
A.H 
~RA~SI256 
H.A 

GET HORIZONTAL POSITION 
AIID .. 10 .. LINE . STAIUING. ADDRESS .. 

STAY IN VIDEO RAH 

MOV 
. SI<UI ... 

RET 
. CURAD ... . ... .. ...... sn CURSOR .AUlIRESS. 



... . .. . ).11'9 ' ·Te:Rti!~AL.: · n~'HIJA"~ ' 

. G~N~M~ . . US~ .. !!V.~RQV.1 m~.!! . 

01~.3.*~ 
015.36' 
Ql .~ •. 46~ 

\).7 . 
256 
O:lo .. on 

o 1.~, .4~? .. 1Q~. . ... . 
015.370 171 

.. .Q1.~ , .471 ... 9.1 ~ ....... . . 
015 . 372 020 375 

015.374 025 
015 •. 37.5 0 40 .. 365 .. 

..... .. ....... Ql~· ~77 rn. .. . 
016.000 067 

. . ........... Q!6 •. 001 .. 311 .. .. . 

........... .. ~,!'>, .~9.2 . 9. ~ ........ . 
016.003 176 

.............. .Q14· 001 ~.H.. 

016.06s '672 311 100 
016.0 10 366 00 1 

·Oi6 . 012 '062":ii1 ioo 
.... .••....... 01.6 ... 01.5 ... 3.11 ...... . 

4432 ** .. 33 * 44"34" 
* 

1~.:j~. * 
.. 36 * 
.. 37 * 
"38 * 
'~.~9 * 
444 0 * 
4441 * 
'4'2 * 
14.1~. • .... * 
" .15. * 
4446 * 
.4'47 ~ 
... 8 * 
~4.'\Y 
•• 50 
445.\ S.TAB 
44 52 STAB 1 
4~:;3 
4454 

. ~~.~5. 
"56 

... 4~.~? .. ST.A~.~ . 
44 58 
H~~ 
.460 

. Ho6) 
4462 
44.4~ .. 
44 6 4 

S TA~ .. 

HEATH H9ASH Vl.4 01120179 .... 
()~;.l!'> , 24 . 30-.r1AY - ~0 

STAB - SEARCH TABLE 

* S'TAB* SEARCHES TABLES OF SPEC'IFJH LENGTH AND WIDTH' FOR 
A .MAT~H ~ITH .THE. FI~.ST C.H~R~.GH!<. IN AN .. E.~F<Y 

USES 

HOV 
XRA 
~R 

MO!>' 
HOV 
I.I:I.X 
OJNZ 

OCR 
,JR. 

HOV 
STC 

.. RET 

( A) • CHARACTER TO HATdi 
( D) • TABLE LENGTH 
('E') • TABLE WIIoTti 
(. ~.'. ~) . z TABL~ AD~~€SS 

.<.A.>. - FJf<~T GHAR~C~~R . IN T~ff'-:E . ~fT~R .HAT~H o~ 
ORIG INAL CHARACTER IF NO MATCH 

(. ~ .. L.l . . • F IRS, AD~!R€~~ !\~lP\ . ~~!\R!,\~!.~R . . ~.~T.G~~D . 
'C' • SET IF NO HATCH 

~ •. A .. 
M 
~.STAB;l. 

~,~ ... 
A,C 
'1 ..... 
STAB2 

.~,c 

S.Ay.~ !;H.~R.~P~R .TO MATC~ . .. 
CHARACTER HATCH TABLE ENTRY' 

.... 1.1' . Ctt~Mc.Tf:~ .Mlc~~ 

,,~~~ .. . IlU w,l P.TH ~NP. ~.'II!~~.GE.TQ ~E.XT ~.~mY.. ... 
GET CHARACTER TO HATCH 
~DV~!'!CE .. (.P .. ~y!'~S . .. ...... 

'DECREMENT LENGTH' COUNTER 
.J:F NUT LAST J::NTRY . .... . 

.~L .SE. '. RE .STOR .E QRI(l.1N!\~ .. C~A~APER AND .. ~X !J .......... . 
SET 'C' 

~H.6S 
4-466 

. 4~!,>? 
4468 
14.4f 

STA~~. I.N ~ . H ...... 
A,H 

4471 ** 
44 .~? .. * 
44 73 * 
44 7 4 .~ . 
'4475 * 
4' ?~ . * 
4477 * 
4'78 * 
4479 
4480 
'4si SPUE 
4482 
449:3" 
448. 

MOV 
RP . 

SPWE - SET' PREVIOUS WAS AN ESCAPE FLAG 

ENTRY 

qp 

USES 

LOA 
ORI 
STi> 
RET • 

. NO~E. 

N.QNE 

A,F 

M'OO'EI 
HI. PWE 
HoroE'i 

GET INTERNAL HooE FLAGS 
SET PWE 
UPDATE FLAGS 

~' AGe: 90 



. ' ,:([ 9' ' l'EI<~ r~AC ·FXR"Hi.lAR·~ · .... . ...... ' . . .. . . .. . . . . .. .. ............. ...... .. .. . .................... HEAT,j"fjSASM . i)i": • .. (ii i 'ioi7"a .. . .... 'F;AtiC " . iii ·········· .. 
. . . GJ;~.;r;A~ .. Vl'l~ .. SIl~IlUUJ.! NE S ....... . .SUC.......... . ... 09. ; .16 . :. 2~ . 3Sl7MX720................. .... ... . .... 

........................... . . . . .. ... .. . .... '4486 " .** ...... 'sue " ~ ' 'SE'r 'uiii'E'RS'CORE cuRsi:iri · .. ······· .................. . 

.. . ............ ...... ...................... M .a7 .... ~ ........................ ................................... . .......................................... . .. . .. . 
44 88 * * SUC* PROGRAMS THE CRTC FOR A SINGLE SCAN LI NE CURSOR ON SCAN 

. .................... . .. . ...•..•......... H8.£ . .. ~ ........... l..INE E ILlH.T . Df .. THE .. CH~R~.cTER .RD W ..................................................... . 
44 90 * 

............................................. . .q~.~~ .. ..• .. '..... . ... ...... . ............ , ..... . 
4492 * ENTRY <B . C)· MODEB 
4493 * (Qr .~) .. := .. ~.QPE;~ ... 4'4Si4'" it: ....... ' ............. . 

......................... . .... . ..... . . ~~~:? .. ~ ........ R~;r, T ...... t'{Q~t;: .. . 
44 96 * 

'" ........................... . ........... ~.4 97 ... ~ ..... . ... ~~~.~ ..... fI. ~ ~, ~~ .. 
4498 

.................... . ......... . ............... W~9............ .................. .. . ............... ... . 
016.016 0 12 4500 SUC L[IAX B GET MODE FLAGS 

.•... . ...... .QJ..o ... QJ.? .. ~1Q..37.o ......... ~.s9.\ ............... ~.~J ........ 2.SS." t1)l • . CPJ.I<. . .. RES.ET .. C.URsOR .. ~ . JlI..OCK . FI..AO . ............... . 
016.02 1 002 4502 STAX B 

.............. 0.1 ~. , 0.22 ... Qn ................ ~~Q3.... . hOM ...... D. .....•. , ....... sEE ' l 'r "cuRsoR ' l's " Di'sA'~L'Ei:; ' ........................... . 016 . 023 346 020 450 4 ANI HA . eD 
q.1. ~ . ·. 9 .~:;; ... ~9Q .. .. ........... ~~~~..... . .... Rt;l~ ... . 

4506 
. ..... J.F. .. Q~.~fI.f;I~.~~'. ~ . . r;;~qT. . . .... . 

0 16 , 026 0 4 6 11 0 . ~.~9? ". ?lJ~ .• " . ·6"t";':030··· 056 ' ·Oi"o ··· · ···· 4508 

0 16.032 0 42 277 100 ... 4.50.~ ........ . . " " 0'16','035" "3i'i " ..... 4 ~1 0 

... tl.\..! ~ ........ tt.'. ~.-+: Y.~ : .C; ~.E; .. 
HVI L , 8 
~~~P . .. Y. ~ .. . £;~.~ .... 
RET 

START ON LINE 8 , BLINK FAST . ... ,,'L SO . Eiir; ' oii 'LINE ' ii ················ . 

..... . ...... ~.~J. ~ . "' • ........ :r.~~ .. ~ . .!.~~ . ~.V~.~P8 .. TP. ~.~~.1 p.G:r.~ .. ~9.~V~~. 
4513 * 

........... . ........ ~~.1. 1 ... "' .......... ~.T~.~* .. P.~~.C~.~ .. HIE .. CV.~?QR .. n .T~.E . . ~~n . ~.likT).F:k~ .. Qf .. PO.~T. . ~.Q~.li~.NS ...................................... ... ..... . 
4515 * FROM THE BEGINNING OF THE LI NE UNLESS THE CURSOR IS WITHIN SEVEN 

........................... . .............. ~~A~ .... ~ ....... . .GOhVM~Il . llf .. TH~ .. ~NP. ' ... ,~ .. ~tH~~ .. CAS': . J:~R . kVRS9~ . '!~ . ~.QV.E{\ . P.~~.~ .q~.E .. GPW~~. · ............. . 
4517 * THE CURSOR IS NOT WRAPPED TO THE NEXT LINE 
4518 * .................. ........... ····4s·i9··· *······· · 

............................ .. . .. :,~~o ... ;t: ..•. ..... I';~mx ..... NQN~ .............. . 
452 1 * 

. .. ~.nT . . ... NO~.E . ....... ". :4.~~4 .. ~. 
4523 * 
4.~2.4 . * ..... W.~~.l:? ..... .:e.'. P.'. ~. '. tl.',I,...'.f . 
4 S25 

.............................................. ~.~;2.4 ....... . .. .......... .. 
016 . 036 072 272 100 4527 TAB LDA CURHP GET CURRENT HORI70NTAL POSITION 

......... oM ... Q~ 1 .. . ~.Q6 .. oJ.Q ......... ~.S2.a ........ . . . " . (\J) J. .. .8. . . . . . . . . MiD . . E.IGHT .. C.QI..UI:INS. . . . .. 
016.043 3 46 370 4529 

... .Q).4 .. . 0 ~.5 . . . ~?9 . . \:2.Q ...... .. . ~.~~.Q ......... . 
0\6 . 0 47 0 40 016 4531 

...................... . ............. ~.S32 .......... . 
016.051 072 272 100 4~33 

.... QM .. . Q:'i1 ... ~?Q .. l P ......... ~.S~.1 .......... . 
4535 

. 0~6 •. 056 .... Q5.0 .. 00.3 .. .. .... '\53.6 ........ . 
4~3 7 

ANI 3770- 7 TOSS ANY LEFT OVERS LESS THAN EIGHT 
... CPI .... .8.Q......... ..... . ... ms.1: . .E;Nil . Of . . l..mO:T ..... ........ . 

JR NZ.TAB2 IF STILL ON SAME LINE 

LIlA CURHP GET CURRENT POSITION ON LINE 
.. . Cf: I ........ 7.~ .................... ~1: . lAST. CDI..UI:IN . XUT ......... . 

.... J.R .. z., TAB.! •. 5 .......... IF. . AT. LAS.T .cOJ.UMN .•.. STAy ......... . 

...... 01.6,.01>.0 .. O.H ............... "-53.8 ... J.4B.l ..... INR .. IL ........... . .. E1.S.E • . ~OV.E DN.E .cOLUMN CLOSER 



. . ....... n ·!,?"1 tr,H tNAl ' n~if\JA~£,, """""""''' ' '''' 

. ......... G!;~!;~A~ . . uac .. $W.~ROW.TJ.~!;$ ........... . ......... 1Ml. .................. Q?:.I.~; A~ ... ;\Q~~"Y~~Q 

4539 ji< ......... i·i.li2 .... · ............ 'UF;DA'TE" CURSOR " TO" NEW POS'it'iON 

............. '6it;:663'" 076 " i i '7 ...... . :g:~ . TA~ 1 _:5 " ·MvT ·······" ; ·79· .. ·· .. ·· ...... 'EL'sE'; ·s'r'tiF· A'T' 'LA'si"' 'c'oLUMi-i ' OF 'LAsT ' liNE .. · .. ····· 
.............. OH.-. O.4~ .... O~.O .. 09.Q ........ ~ .~~,;: .............. ~R ......... TI\~;!' ................. .vpW\T~ .. ~.uf'.s~" . N'."~.~?s ......... . ...................... .. 

4543 
.............. 9.1.9.-.96 7 ... ~9;( . n;( .. 1.0Q ... 1?1~ .... TI\~g ...... s!.~ ........ ~U.R~.F:......... UPDATE COLUHN COUNTER 

016.072 L37 4545 HOV E,A ·······Ai: .. ri ··iO' ·L.."ij.iE ··Atl6R·ESS · .. ·· 
016.073 026 000 4546 Hvt D,O 

. '0'16','075'" 052 ' 270' i.'60· · '4547 ..... , 'd·iLti ····· 'CL'SA' ...... 'GE'T' 'CU'RFiEN'T L (tiE" A"rioRESS· ···· 
016.100 031 4548 DArl [. 

o. '0'16 ',' i 0 i ... '17"" .............. '4549 . . . . ........ 'rib"';" ...... 'A ~ 'Ii ' .. . 'S T'A V' TN ' \iiDEO' ·RA'Ii ······ .. ···· .. ··· .. · .. 
.........•.... Olb.IO:! 366 370 1~~P ....... qf\.~ ........ ~f\.~t\.~r.~~.l? ............... . ........................................ . Olt;:io4' ··147 .. ···· 4551 MOV H,A 

.. q~.~.'.H~~ ... 9.~ ~. ?.?~ .. 100 .. ~ ;:;.~? .............. ~ti.~[I ...... qJ.~A[I ................ ~f.Q~.~ ~ .. t:=!-!I3.~O.~ .. ~~I .[~~~l?~ ........•.......... 
4553 

....... '01'6': i 1'0'" 3'i ·1······· ...... ':~;§' ............. ·RE·T························· Exit ...... · .. 

............ . 1~.~7 .... ~ . ..... 
4558 * .. . 4~f: . ~. !.W.I'~.c~ .. C.4~~OR . f:O .&nHl~ . 

.............................................. 1~.~~ .... ~ ..... . 
4560 * 
4561 * .............. ......... ...................... '4562'" .* ..... . 

...... ....... ............. .... .. ............... . ~~9~ ... ~ ... . 
4564 * 

.. 'EiiTr,Y " "No'NE" ...... . 

ExiT ...... No·NE ........ · 
........... . 1;5.l?;5 ... . * ... 

4566 * ..... " ·US·ES .... 
................................................ . ~':!9?' ......................................................................... . 

4568 
..... .. ......... O).Q.'.P.I. .. ~n . ~n . ).Q9 . . 1~.Q9 ... . 4~.F; ........ ~P.~ ........ ~Vgyf:... . .. GP .. ~ ! .~L~!l~!'!T. ............................................ .. 

016.114 315 137 013 4570 CALL MPY80 MULTIPLY BY 80 CHARACTERS PER LINE 

............. . q~.l? .' .~~? .. 9?;! .. ;2?~ .. ~.q9 .. . 1;5?~ ...... .. ....... J..:~'A ...... . P)Rtlf: ............... ~l;J: . kOhVM~ .. GRVNT ...... , ...................................................... . ...... . 
016.122 137 4572 MOV E,A ADr, TO LINE COUNT 

......... Q .<Q.' . I~~ ... ~?" . QQ9 1~?~ ................ ~Y.l ....... hQ ............. . 
016.125 031 4574 [lAD D 
.01.6._.126 ... 3.53. ............... 45.7.5 .............. XCHG... ............... . .. (t'. ,. ~) ... ~ . l:~ABACJ~R . QffSf;T .. fROM . HOM<"~·Q$.I.nON ..................................... . 
016.127 052 266 100 4576 LHL[l SHOME GET HOME F'OSITION 
.0).Q.'.n:; ... ).<4 ................ 4~7.7 ... . .......... MO.~ ...... A,H .................. M.&~ . . f.Q~ .. ~ . . ~K . ACor!~~s~ ................................................ . .................. . 
016 . 133 346007 4578 ANI HOMAX /2S6 

............ Ql.Q.' . I;l,~ ... H7. ............... 4~.7.9. .. ... ~O.~ .. H,A 
016.136 031 4580 [IA[I .[j ............ .. . ... 'Ii[,'o ' OFFs·E't························· 

···· .......... g~tm·Hhi7·· . :g~~ . :~~ · ~~~H,,)(i256 ..... G~.1 .. G!..l.~~J·. J':I~.~ . .. . . . .. . . .. . ................................................. . 
TOSS UPPER 5 BITS 

................ Qli\ , .~~,;: ... 1.47 ............... 4. ~il~ ............... MO!'( . H .• ~ .... . 
016.143 042 303 100 4584 SHLD VI.CA 

4585 ............................................. "4586 " '*' . 'HiT' 'NHi'TO ' HAKE"sURE:" :Iis ' RUNNI'NG .......................................................... . 

.. ...... .. "6i'6: 'i 4'6'" ()]i," ()oo ......... :~~~ ... Gcp: Hut · .. · A; (; ..... ........ .. sET' REGisTER"iERo ' AS " [,UMHY ' ........................ . 
........... .. ~~~! .1. ~~ ... ~.~~ .. !:4L ....... 4.~il? ............. 9.YT ....... y.P.' .~R.+V.~.' NH.J ..... 9.UT .. ~N .. ~.~~.U~.!! T. . ~nfl .. ~9.RT .. ~q~.~~g ........................ .. 

016 . 152 311 4590 RET 



......... H19 ' TERKH(AC "FIRMt.rARE· ·· · ············ ....................... . 

. . ....... G!,;~!,;~A~ .. V~~ .. \>j.lBR9!H .I. ~!';\> ................. . . ............. 4~.Q~.. . ............. Q9.:. I.4! 29 ... ;lO:-:MY:-:6Q ................ '" 

. . . .. .. .. . . . . . . . . . . . . . . .. ..... . ............... 4'59'2" . *'*' . 
4593 * 

" 4S94" ~' " 
......... ................. ............ ...... .. . 1;\Y~ .... L . 

4 596 * 
4597 * ........................................ .. .... 4'59S '" ii ' .. 

.... *wEoi:* ' 'sE'is" T'HE" F:LA'a' 'wi-iic'H' 'CA'US'ES" r'HE" T'ER'Mi'NA'L' 'To" j::f.r<FO'RH'·····,·············· -.. 
.. .1) .. ~~HR1~.GE. .RET.URN . MI.(I .. ~ mE. fEE.Il .. wti£~ .. TH~ .. B1S.1:..C~A~AC.1ER . F.OR A ............ .. .. ..... . 

LINE IS RECEIVED 

4599 * ... ~!'4,~~.': ..... ~ ~. '. ~. ) ... =: .. ~9.[!~.~ ....... . .......... . ····································Q6o<i ···. ······· 
460 1 * ...... E:X.IT ...... ~O~E ............... .. ........ "46'62" * 
4603 * ....... J-!~~? ..... A! f. .. . .......... ''; 60;'" 

4605 'cii'.i : 'i 53 ' .. (>'i 2 ... '46'ci6' .. 'wEDl.' ..... lilA):' ..... ii ......... . GET" Hoi:if 'FLAGS 
016 .1 54 366 004 4 607 ORI HB.WRAP ...... ....... "6i'<i."i5<i"· 002........ ·46·oa ...... · ·sf,;x .... Ei .... · .... .. s~:c . !O!~A~ .. ~R9~~i! . f.~AG ..... 

............... ~;~: .1. ~? .. ~.1. ~ ................ ~~~? .... .. f:.~! ........ . 

············ ·····································46·ii," **··········ws·v··.,: ··(,jt.:·lr·E ·SF:ACES··To ··viriEo ·································· ..................................................... . 
4612 * ····· .. ·· .. ·· .. · ...... ·· · ··· ...... · .. ···· .. ······46'ij··· . ··· ...... · ;;wSV;; ' WR'itES ' N··ASt'ii ··SF'ACE ··tODES iN'To ·i'HE·· viiito ·FiAii . THE LAin sF;Ac·C .. .. ····· ............ .. 

...................... . ... ..................... . 41>.\~ .... ~ .......... l4~nWN . MV.sT. . ~.E . AT. . TH • .. • tHo. .Of. . A. ~U!.p. . "IN • .. (x*~Q~.YRM\S).............. . ...................... .. 
4 615 * 

........... ~~.1. ~ .... ~ .. 
4617 * 

......... 4 ~.1. ~ .... ~ ... 
4 619 * 
4 620 * .......... 462i' .. ;; .. · 
4622 * 

········ · · ~ri 

.. ENTRY ' ([., E')'···· NUMBE'R' 'oF" SF'ACE'S' 'To ' iiE ' 'wRi I'lE'N········ ................. . 
. ......... <.~ ! .~.> . c .. ~.'li!~E.S? .. ~~ . O.~~.T..SP.~ '.E .. \P .. ~.E .. 4RU.'[~N .......................... .. 

.. ~.>:: .I.T ..... . ~.q~.s ................. . 

..... l).~~2 ...... "='.t . ~ .,. I; .,. ~' .,.~, H , L, F .......•. . .......... 

............................. .. ~~ ............................ . 
016 . 160 4 625 WSV EOU * 

4 626 ····· 4627···· .. ···· .. · ............... . 

016.160 175 4628 WSVO.S .. tt.QY ....... ~. ~ ~ .................... ~.f;T. . I,...q ~ .. O.F: . AfJ.J:IRES.~L ..................... ,., .......... , ...... . .... ' 
oit;: '16'1 ' '3'46"0'l i" ' 4629' ......... ANl 00001111B MASK FOR ANY CARRY PAST HOD 16 

............... 9! .~, .~~~ .. 9.~9 .. 9.Q? .......... ~~~9....... .. .. ,.tE;: ......... ~. ' ~W< .............. K .~P .. ~.XrM$ . . ....................................................... . 
4631 

. . . ", ..... ~~~! .1. 9 .~ ... Q.l.9 .. 9~Q ...... 4632 
01 6 .167 161 " 46ji 

............... 9!!>,.1.?9 ... 9.'\~............ 4634 
016.171 033 46j5 

...... ~1~, 1.7.2 ... 9~9 .. 3!>~ ......... .'\~36 
4637 

.. fWL ..... ~. ' : .. : ................. ~.~~.~ . .. ;' .. f.l'-~ . ~tt.AMPER .............................................................. . 
MOV M,C PLACE SPACE IN MEMORY 

.... J.~)( ....... H .. .. .............. p.QmT .. T.Q . N~XT ..................................... .. .................................... . 
DCX [I DECREHENT COUNT 

..... ~.~ ... . ~.~y.q ... ~ . .......... ... ,., ....................... ", .............................. " ................................. .. 

016 . 174 006004 4638 WSV2 MVI B , 4 ................. RQ:r.~:r.~ .. t:;:PlJNT . TP. . f!I .. t1.0P .. ~.4 .. CO.UtHEfL .. " .. , .... , ....... . . . ....... 6i'.i:i 7'6'" i72 ····· .. '46'39'" i.j i;V3·· .. ·· Moil ''' A;i:i '' ROTATE MS8 
016.177 037 4640 RAR ." . oit;: '200 '" i27" "'" .. 464i "" "" ...... MOi.; · ..... [;;A'" 
016.201 173 4642 .. t1.QY.. .A .... .. .. ..... 016: 2'02 " '037" "" ........ 4'643 RAR . ........ R.QTA T.£; . j,~.~ .. . 

... 9.1~. !7.9L . ~~7 .... .... ...... 4.6~.4 ... t1.QY . 

..... , ......................... , .. . 



.. HI'? ' TERMTNl'iC ·FIRMWARE ·················· .... . HEATH ' H8ASH ' VI ,"4 '" 01120178" .. . .. f'ME " .... '14 '" 

.. . Q.~~.~~.~~ .. V.~E .. ?41!l'iQVnNES ..... . .............. . .. W.SY .. . ...... 9.~ .:.11>.:. ~.4 ... ~.Q ~.Ij~X ~.~9.. . .............. . 

· 6"i6·:20.··· 02"0 ' "370 ········ ·"M5 ······ ........ 'DJilz ' ... ··WSV3 ··········· ..... 'Loop ' " ·riKEs ···· ......... . 
.. .... ........ ..................... ~~~L ................... . 

016,206 173 4647 MOV ·A·;t················ ···cHEc·'i""Fok ·iE·Ro··c·liiiNi .. ······ 
............. 9.\~. , 7.Q7 .... ~<!'? .. ............ :'\6.~8 .............. Q~II ....... II ............... . ......... . 

016,210 310 4649 RZ ....... "iF. ·ito · iiF'ACES ' 'U:Ff ' i'li' 'BE' ' ~'Ri"fi'EN 
4650 

.............. oi"6: 'i(i '" (oj ·········· .... ,,"65'i .............. ·HtiV" ······ ·1i·,K ··········· ...... 'PLACE' 'Hot, ',6 ' COUN'( ' i"N ' Ii ············ ............. . 

... .... ...... 016.,. 2.12... 465 2 WSVA EGU * .................... A.~ T.ER.NA.TE .. E.NT.RY:. P.OI.N!..F.~9.M .. *f'V.* ........... . .............. 4653····························· 
4654 

.............. OU': 2'12" ' '016' ·0·40······ · ·· ·.ilSs··· 'wSW,: ' .. HVr ..... c ;·,. ··,. ···· ......... .. (ti · :'; Asen ' sPAciC ' ........... . 
016.214 174 4656 WSV 4 NOV A, H 

····· C;i6·::iis · "36·6· j70··········46·si· ··········· ' oR-i " "" VRAHSi256 
016.217 147 4658 MOV H,A 

............... '0i"6: '22'0'" t"6i·· ·········· ··· ·4659···· . ' Hov " M;C ··················· PLAcE ' 'i6 SPACES ' "iN ·MEMoRY ········ 
........ . 9.16. ,. ?~, 043 ........ :'\660 ............... I. ~ .~ ....... H .... . 

016 . 222 '·'16i'· 4661 MOV M,C 
016,223 043 4662 ... . ......... ~~.~ ........ f!. ... . 
016:224 ' ·i'61················46i.3·· MOV M,C 
016 ,225 043 4664 INX H 

....... 0·16:2"26··· "iilT ··· ·········· · ·4665··············· HOv ······· H; 'c '" .............. ....................................................... .............. 
016,227 043 4666 INX H , ............. <fi iI':2';3<f " "iiI.i" .... .. , ....... 4667" ········ ..... Koij ····· ·· H; c ··········· ....... ,.. ............................................................. . ........ . .................. ...... . 
016 . 231 043 4668 INX H o'il;: i:ii " ·lbi" ············ ·4669····· ........ HOv ······· H; C"" ................... '" ............. . .................................. , ...................................... . 
016.233 043 4670 INX H ... iii I;: :i34'" '1 6i ········ _ ...... 467i ······ ........ Hoii ······· j.j; c ············ ·········································· .............................................................. . 

016 . 235 043 4672 .... I.NX ...... H ........... , .................................... . ... ...... ... '0'ii;: 236 . "i6i .. · .... .. .. .. .. ·46'73' .......... HOV H, C 

016 . 237 043 4674 ... I. N .~ .. H 
"'O'i6:i'40'" i6i.... .. '''46'75'' MOV j.j; c 

016.241 043 4676 TNX H o'i i!;: 2'42 ·i:sl .. · .. · .... 46·77' .. · .... Hcfv . M; C 
016 . 2 43 043 46 78 INX H 

.. 'Oi '6: '24'4 '" i ·6·1 ·············· '4679 " ... MO·v······· ·,·1';c ·································· .................................. . 
016.245 0 4 3 4 680 INX H ........... " Oi6':246 ···i6i·· ···· · ·········46·si· ·········Mb\j ········H~ ·C ············ ....... ............................ .......... ........ . 

...... ... 9.l, ~·. ?4 7 ... 01~. . ......... ~ ~.~7 ................ ~~.~ ........ ~ ...................... . ..................................... . 
016 . 250 161 4683 MOV H, C 

............ <?1.6 ... ~~~ ... Q~~ . . ..... . ..... . . MM ...... .......... ,~x . . .. H ..................... . 
016 . 252 161 4685 MOV M,C 
016,253 043 4 686 INX H 

.... . ....... 0'1 6: 2s,"' "i bC· ············ 4697········· ..... Mlii,i" ... M; c ················ 
016 .255 043 4688 INX H ............ '0'16','256'" ·i6i .. · .. ···· .. ···· 4689·· .. ···· .. · .. Hojj .. ··· .. H; c ············ .. ·· 

..... ..... ·m:~~~· .. g;~3j2" '" ·· :m· ~~~i" · tlSii4 ···· 
4692 

........... ' 6 'il;:~62"' :liT " " """"" 469:'1" 

... . ........................ . ............. 4."~L ...... . 

...... RET 

........... . .. .................. ... .................................. ................................................................................................................... .......... . 



.. ·R19 ·TERMINAL · l'IR1W~RE ····· 

......... G.EN.~RA~ y~~ .. ?U~~.q\J.TI ,,!~S .~~!<~ ..... 

· 4i;'16· ··,jiii ······ · XACR ~ ·EXIT · AUTO CARRiAGi( RETURN 
4697 * .- ........ __ .. 46'98' '*'" 
4699 * 4700··· * ·· 
.~ ?Q l ....• 
4 702 * 
4 703 * ...•......•........... ~~~ ... ~ ....... . 

4 705 * .. ................ '4:7'06" ... . 

. ... .. .... . ..... ... . 47()7 ........... . 
012 4708 XACR 

.<'~ _'. c;:.> . = MO['I;[c 

EXIT NONE 

US"S .. 

L:[IAX' Ei GET·· HOI;E · FL·Ai:is 

· HE A·Tfj H8ASIf <iL·. ··· O·fnO/7-a · 

~? :.16 : 2.6 . 3.0 C.M~.Y-.~9 

016.263 
016.264 
O'i6,'266 

346 357 4709 002················47"10 -_ ......... . ANI 255-MB.ACR . ·STAX·· ... [< .......... . <;~~AR . "y:ro .9A.RR.IA.GE . R.ET.UR.N . 

9.\ (\.' ~l, 7 .. 

Oi6.~70 · 
9.~~. ·. 7?~ 
016.273 
9 16: . 2.? 4 

. :!H. .. . .47.\1 ...... ... RP 

···········47i3 ···** ·······XALf' _. EXlf ··Aiifo·· L·INE ··FEEr, MO['E 

'Oi'2' 

4 7 14 * 
""""" '47'is'" '*' 

4 7 16 * ... ·'; iii ···,ji · .... 
47 18 * 

.. "'47'i9'" '*" .. 
4720 * ........ 472i" . • . 
4722 * 

····.; i23 
472 4 

"N TRY 

EXIT 

llSES 

... 4725'" XALF······ LiIA'X' 
346 367 
'002'···· " 

4 726 ANI 
"" 47'27" SlA):'" 

3 11 4 728 RET .- ............ . 

_ <,B.,.t;:,>, = MOOED 

NONE . ... , .. _-_. 

A,F 

i< 
255 - HE<.ALF B········ ... 

.. iiti· . fidht · ·FL·Aiis· 

·· 4730 . ·,jiii 
4 731 * 

XGH _. EXY( ·iJRAF'HI CS Morit·· 

"" 47'32' "*'" 
4 733 ~ . 
47'3 4"" * 
4 735 * 
4'736 ' * 
1737 ... ~ 
4 738 * 
4739 
47;(6 
4 7 41 XGM 

" EtiM" CLEARS··THCGRAF:HICS Mob': ·FLAG 

ENTR Y 

·· EXIT 

USES 

XCHG 
·RES . 

( [, ·,' t ') MODEA 

A,F 

( H,L ) - HO[tEA 
IB.G·RPH; (HU RE·SET GRAF·fiics·· Miii,E' FLAG 

.Q ;1. ,q .•. ~ 7.Q ... ;U;3, _ ;U P. . 
016 . 300 311 

47"42' . '* 
.4 7 4 ~ .. 
47 44 

['~. 
RET 

. ... \. •. ~~.~~AI . I· RE.~~.~ ' . I~ .•. !l. "f·.~ 



. . .. H '19 'rr"H1NAl ' rr"HIJA"r ······· 

... Q"~"~A~ .. 1,J.o~ .. $.u~('QI,J.1 J N~1i ..... 

.. , .... " .......... ....... '47'46 ' "**'" .... XHSH' '':' 'ExiT ' HoLtl' 'SCREEt-i' Motie: " ... . .... . 
474 7 * ......... ······················· 47"4S .. T 
4749 * .................................. 47:io" ... .. .. .. .. ..... ..... ... .... . .......... . 

. ................................. 4751 * ENTRY .. ..<.~!.~) ." .. t1q~~~A ................ . ··4752··· * ················· 
, ........... :;;! .... :. .. ~~ .l. ~ ...... ~ON~ .......................... . 

4755 * ···· 4756····· .. u.~"S ..... A. ~F ...... , ................ .. 

47'57 
... 4758'" XHSH······ XCHG····· 

4759 * RES 19.HSM, (H,L> 
.. ' 01';;:302'" 3i3' 206···· ·····.;i60··············· i:ii .. .. ····· '1; RESHA; 'i; RE SHB i I"B ','HSH'····'····· 

.. O~<> .•. ~04 ... ,:\.1, I ......... . ~?.4! ... .. .... RE.1 .... . 

..................... ··············· ····4763 ·· ** ' 
4 764 * 

. ·· ffEI\TWH·SI\·S/<·· (ii .A "' OU~O/7\1 ...... . 'PAGE '" . ·96 ·········· 

0.9;.16: 27 . ~.O c.M~X -.~9 ..... . 

, ...................... '47'65 ..... ...... ,· .. *i(icHi, 'CLEARS " THE " iNSEiit" CHARACTER" ilonE ' FLAG' .... ... .. ....................................................... .. 

4766 * .. , ............... '. 7'6;> ... ............................. .. 
4768 * ENTRY (D ,E) = HOttEA .............................................. '4769 .. * ......... . ... ................................ '..... ......... .. .. .. . ............ , ............ . 

......... .... , ........... ~.77.9 , * ......... P~!.1. , .. .. ~qN.~ ..... ,........ . ........ , ......... ,., ..... , ............................. ...... ,., .............. , 
4771 " *, 

........ " ......... " .... .47:~2.,. :* , ........ U.S"S ...... A, f. ........... , .... , ..... " ... . . , ............................................ , .... . 
4773 
4774 .............. 'o'i 6': 3'05' . 3sj····· ··· ······· 4775'" XiCM····· · X·CHG···················· ......... '(H~'L ) " ~ . HdtlEA .................. ........... . 
4776 * RES lB. ICH, (HL) RESET INSERT CHARACTER HODE FLAG .............. o'i 6': 3'06'" ';-Si'3" 2·66···· .... · ·47·77· .. ·········· .. tiE. ··· .. ····1: RESHA; 'i; RESHB ! 'i~ ·. · iCM······ .......................... ........... ......... ....................... .. 

........... , ... 9.~~,~1() . 3.11. .. . ........... g78 .............. R~.T .......................... , ................................... , .................................................. . ............ , 

.................... , ....................... . .. ".7S0· .** ......... XKAH' '- ' 'ExiT ' KEYPAD' ·ALTERNATE"HoDE ······ .......... . 

............ ................... · m~ -: .. *xKAH* cLEARs ' THE KEYPA["ALTERNATE' HODE' FLAG .............. . 
4783 * ............................................ ".; 78 . .. ... ...... ". ............ .......... " ......... " .................. " ......................... .. 

4785 * ENTRY (It . C) • HODES ...... . .................. . . . ........... 47iil,··· * ··········································· ............................................................ . 

4 787 * EXIT NONE ........................ ................ ·'; iss ·· ·i ········· .. ················ .. ········· .................................... ........ , ......... . 
4789 * USES A,F .. . ................................ · .......... 4790· .... ,· .......... ,' ............. ............ .. ....... , ............. , ... , .................. .. 

4791 ................ Oi6:3i'i .. OU ........ · .. ·"-47'92 · .. xk'MC .. U ·AX .... · 'Ii " ................. ·Gt'f"l'lllDtt.F'LAGS .... · .. · .. · ...... · ................. . ......................... .. 
016.312 346 177 4793 ANI 377Q-HB.KPDA · .......... <ii'I, ·:3i'.\ ·· iioi ........ · ....... 79:.; .............. ·STAX ...... ·t< .......... " ... " .................................................................. .. 

............... ,016 .•. 3 .15 ... ~I. I ....... . .. . .... ~7~5 ............... R.ET......... . .......... , ....................................... , .................................................... . 



.. . .. ·~19· 'TERMINAl ' FrRH~ARE """ 

. . . . .. q~N~!l"'.~ . 4?~ .. ~~.BROJ.JT.l~"S ... 

................. 8l': A'Tff 'HIlA!;,!" vr; 4 " ·00:10178 ··········· ·f·AGE ···· .. 97 ············ 

.... . XKSM ..... . 

.. ............ ..... .... .............. '479i " ** ...... ,. XKSH···:: tj,(iY ' KEYF'Arl' 'sHiFTED' 'MoiIE ' 
. ... .... . .................... 4.n~ ... ~ . .. . 

4 799 * 
.............................. 4I'lQ9. ... * .. 

4801 * 
.~~Q? .. !l! .. 
4803 * 

........ 4~0~ .. L ....... E1(F ...... ~~~~ ................ . 
4805 * 
4806 * USES A, F .............. ············ 4·80·7··· , .................................................... . 

4808 

. .... O? \ ).4; .47 .... 30.~MY.c e.Q ................. . 

.. '0 i 'i, ' .. :i ii, ' .. 0 i 2" .............. 4'S09 '" X·KS·ti · ... i.·DAX ...... B'" ........ . . ....................... . 
GET HO[lEB FLAGS 

....... 9.16 .•. ~P .... ~ 4.6 . .27? . 4810 . ~Ij ! . 3770- MB.KP[OS 
016 . 321 002 ······· 4·si·i ··········· .. S TA X···· ·B·············· .... · .. 

. ... .. ..... QI.", .32.4 .. ~.I .L ............. 4.~I;: ............. ~J;T ......................................... . 

... .............. .... 4'eii'4'" *'* 
4815 * ..................... ~ ~i~ · 'i '" 
4817 * ........ ·············4·si ·s· .• ... 

..... ...... ....... .... .... .. ..... ... ~.~~~ ...•.. 
4820 * 
4821 * 

...... '*AXi1T2'S* . 'is ' 'Ti1'E: ' ·Et·irk·Y 'po'i N'r ' 'FtlR ' '*X'HT'25'*' w .. iEN· . i"HE:' . T'EFfM I·NA't.: . t ~f 
... YUHE; . "~.~I. . H()[OE ......... . 

...................... · .. · .... ·4·92·2 .. ·*· ........ ExiT "'" To ' ixMT2S* " .... 
4823 * 4'82'4' . * .......... ·usE·s .. ··· 'A';B'; c·;[.·;r:;H ;t..:;F· 
4825 ....................... , ..... ~lB2'6 """""""""""""'" ............ ...... ... . ................... , , ....•... ,', .... ,' ...................... . 

.... 0 .,6 .•. ~ .23 1 70 4 827 A~I·n;~~ ... ~.qv ....... I'I.dL .............. SEE ! .~ .F:~ .. ~.A~U.Nf~T. ..................... . ............. . ..... . 
016 . 32 4 · .. 267' .. · .. ·· .... " 4'820'" ORA A 

<? .16. ~25 . ~.~<? ........ 4829 . f\~? .......... .. . 4830 . 
............. ........... . ~.B3.\ . * ... 

4832 000 . 000 

4834 :f* .... · ···· ············4·S35 · * 
4836 * . ···· ·· ········ ·············4837 · * 

......................... . .............. 4.B~i! . ~ 
4839 • 

... 41119. ... *. 
4841 * 
~,tt"A . . , 
484 3 * 

..... . ................. 4H1 .. *. 
48 45 

.................... 4Q4.4 

-!W· .. 
ERRNZ 

~.HT.~5 
* -XHT25 

*XHT 2 5* TRANS MITS THE LINE .I.N . n-l~ .. ~~t:I~ .. ~~~~~.F;: .. ~~ .. ~X~.Tf'* , ~.l! T .. I?~'.- .~ .. IF 
'THE' 25TH ' LiNE:" is ' ENABLEr;: " 

. ... ~~.TR~ ..... ~o~~ ............... . 
[XU. .... NQNE . 



. ' IH9 ' lTRIHIfAL' TI~1'\t.rARE ······· 

. . G~I:i~ ~I\~ .. Uj;~ .. ~~ ~.~9~T .I.I:i~~ ... 

O'il;; 326 " '072" 3iT '10'0 '" ,a,'7" XH'r'25 '" 'LDA" 
016.331 346 200 4848 ANI 
'6(6. '33'3 'O'so" o'ii" " ' 4ef49 JF;" 

4850 
" 016':335 ' 0'52 ' 2U "iOo "'48S't' 

016 . 340 021 200 007 4852 
....... 016; 343 ' '031 '" .. 4953 '" ..... 

016.344 174 4854 
... 'Ofb':34S' . 360 ' 370 · ...... " 4EJ55 ' 

016 . 347 147 4856 
.. " 01'6 ''-350 ' ' 353 '" ....... '49'S7 ' 

016.351 006 000 4858 
... '61:6 '"35'3 ''' 3'1 S'· b'01' 0'17" '48'59" 

LHLr" " . 
LXI 

. .. tiMi · 
MOV 

" oIH " 
MOV 

" xCHG' 
MVI 

' cilLL 

HODEl 
HI.2SL 
i ; XHT'25. '1 

"SHaME" 
II,1920 ti ..... . 
A.H 

" WAKS/256 
H.A 

B.O 
XMTL . 

016.356 076 015 4860 XHT2S.1 HVI A,CR 
..... '6i'6 '.'36'0 '" 31 S· ' 3'66" oi 6" "4 El6 i ... . cilLC .... XM·it · 

016.363 323 340 4862 
.............. 'Oi'i, ','36S" :iii' .. . '4863' OUT ... MP. •. ~.~~~ ... . "RET ' .. 

.. HEA'TK K8ASWVL'4' 0·1720·/78 .... · .... 

.0 ?.:.1 M .~~.. .30.~ ~1\ Y - 80 .. .. .. .. .. ... .. ... 

IS 25TH LINE ON? 
iF ' Ntjt D;,i; ju'sT S'EN[I cR" 

. 'ott · 'CURR'EN'l ' 'HOME' . F''Os'i t ' j b'N ........... . 
ADD 2 4 LINES*80 COLUMNS . .. ...... .. 
STAY IN VIDEO RAM 

... rtFiSY A~tiRrSS ' dN" CINr YO" lti . r j ....... 

CURRENT TRANSMIT MODE = NONE 
TRANSMiT' ·CiNE ············ 
TERMINATE LINE WITH A CARRIAGE RETURN ........................................................ 

4865 ** XMTC - TRANSMIT CHARACTER ........................................... " 4!1l.is " *...... ....................... ................ . ........ . 
486 7 * .. . ................ ··· · ·········· ~861 • 
4869 * 

'''4870 * 
4871 * 

*XMTC* PLACES THE GIVEN CHARACTER INTO THE OUTPUT FIFO AND 
.. " IiS'SURES 'tHAT" THE" TERM1NAL ''is'' iN' THE ' oN":CiNE ' stATE UNTiL: ' 'r'H£' CHi'RAC'r'ER " .. 

IS SENT 

PAGE' · · ··· 98' · ·· 

............................ '4et72" .* ..................... ****'********* ' .... cAUt·taN: · ·tHis · RoutiNE ' MAY .,. *'**'**'**'**'**'*" ,.. ... .. . 
..... ............... ,,:g.~~. ,.:., .. " .. ...... ,.,"'" .:t:~~~ .~~~~***** ONL}' . ~~ y~E~~ . BY *.~~!!.~~ .. ~.q~~ ,l,~~,~ ,. ~.**.~~,~~.~~~~.* .. . 

4875 * ........... · ...... ·4876 .. ,., .......... .. ................... .. 

4877 * ENTRY (A) = CHARACTER TO SEN I' ... . ........ . ...... ~'878" . . ..... . . ......... ...... ..... . .... ... .... .. 

4879 * EXIT NONE .... · ...... .. ........ · 4MO .. ·* .. · ............. .. 
4881 * USES A,D,E,H,L,F .............. ····· 4as2 ·········· ............... . ..... . 

4885 
'6i'i, ','36 7' . 3'33' . i'os' 
016 .371 346 0 40 
0i'6 ·. '37'3' .. i;iso' . 3'72' 

... ·'MI.· x/'Tc'i '" ·iN .... ... "Af' :CSR·· 
488 7 .. · .. 'Me 
4889 

· .. 01'6:'375 · .. 3'61 ........ · .. · .... 48·90 .... 
016 .376 323 100 4891 .............. oi'7'.ooo· ' 3'ii' .......... 4892 · 

4893 

ANI AB.THRE 
JR .... · .... t ;XMi'C'i 

. .. ~Ol' ....... ~'S\J ........ 
OUT AP.THR 

. 'RE'l' . 

' liAVE' 'CHARAcTER' 'to ' SENi' ······ 

.... · ljE't · LiNE 'sTATus ' REGiSTER ' 'OF" UAFit ···· 
HOLDING REGISTER EMPTY? ..... iF' 'Ntit' 'EMPTY' .. . . . . . . . . . . . . . . . . . 

. rLSE·; · tiDYF-Ut ' 'CHARAt'ttR ' 



RI9 rERHINAL rIRMWAR! 

IlEN.E~l)k ~~t; . P.V~F;OVUN.~ 

017.001 046 1'20 
0\7.,093 31;\ .. 
017.004 032 
Op·OO~ II? 
017 .006 O::!3 
017·0Q7 172 
017.010 366 370· 
O~7 . 0.1? 1~? 
017.013 325 
0\7·0\4 \ 71.. 
0 1 7 .015 346 177 
0.\7 · 017 :p{> OW 
017 . 021 070 010 

017.023 376 177 
0.17 ~ O:!S 04 0. O;;~ 

017 . 02? 076 .. ! 36 
017.031 030 012 

017 . 033 376 037 
017 ,Q3~ 0.10 0.Q4 

Oll · OF 076 137 
017.041 030 002 

017 . 043 366 140 
01?·94~. 36~. 

017 . 0 46 3 ·1 :i 110 
.<P ? .050 0.4~ ~6? 

017 . 052 313 310 
9.1.7 · 0.~4 Q?? ~.I.~ I~O 

'4895 
4896 
4897 
4898 
4899 
1?Q9 
4901 
4902 
4903 
WQ4 
4905 

. 1?0~ 
4907 
4908 
4909 
1~10 
4911 

. . 491 A 
4913 
45'14. 
4915 
4916 
491 7 
4918 
4919 
1?20 
4921 
4942 
4923 
W~4 
4925 
4'?:{9 
4927 
4928 
4ii29 
~9.30. 
4931 
"1~.4? 
4933 
W:j4 
4935 
4936 
4937 
4938 
4i'39 
494 0 
4 941 
494 :' 
4943 
4944 
4945 
4946 
4947 
494 8 
4949 
4C? 5Q 

** XHTL - TRANSHIT LIN~ 

* 

HEATH H8ASH VI. 4· bJl20n8 
09: 16 : ~8 39cHI\Y-~o 

* *XMTL* TRANSMITS ONE LINE TO THE HOST INCLUDING THE APPROPRIATE 
* ESCAP~ . SEQUE~CES FqR. ENTERING AND PITING THE. GRAPHIC.S AND 
* REVERSE V I [lEO HODES 

* * * • 
* * * 
* • 
XHTL 

. XMTLI·.I 

* 
* 

XHTLl 

XMTL!.3 
XMTL2 

ENTRY 

EXIT 

.~SES 

HVI 
P~.~H 
LriAX 
HOV 
INX 
HOV 
ORI 
HOV 
PUSH 
MOV 
ANI 
CPI 
JR 

CPI 
~R 

(B) = CURRENT TRANSHIT HODE (RV ANI' I OR GRAPHICS) 
(0, E) - A[I[lRESS OF ' 8EGINNl NG" OF' LINE 

(Ee) = CURRENT TRANSMIT HOOe: <UPDATE[t) 
([o,.P = hA~H AI'I'R~s$ OF hlNE. tl 

,Ar [c,C, [1, .~,H,l"F 

H,80 
H 
D 
C,A 
I' 
A rCt 
VRAHS/256 
[IrA 
[0 

fH.G 
OIlllll1B 

C, XHTLl 

1770 
tI;::' , ~!",T"-. 4 

SET NUHBER· OF CHARACTERS TO SEND 
.. - ...... . 

GET CHARACTER 
~AY!; FOR L.AT~R ~.~~. 
INCREHENT HEHORY POINTER 
STAY IN VIDEO RAH 

SAVE A[,[IRESS 
GET . GH~RAC:rER.:TO .$ ~NI' .. 
TOSS ANY REVERSE VIfOEO BIT FOR NOW 
SEE. IF LE.S S .THAN A.SPACE (IlRAPHIC.S) 
IF A GRAPHIC CHARACTER 

1770 IS ALSO A GRAPHIC DISPLAY CHARACTER 
IF NPT GRAPH~~ 

.GHARACTER IS. GRAPHIC. 

HVI AI , .... , 

JR XHTL2 

CPI 370 
. ~R Nl,MTJ.I·3 . 

HVI A ' , , " 
JR XHTL2 

ORI 011 OOOOO~ 
PUSH PSW 

SET PRINTABLE EOUIVALENT OF 1770 

SEE IF GRAPHIC 
I' NQT .F(l 

ELSE , SEl PRINTABLE 
CHEe" GRAPHIC HODE 

HA~E GRAPHIC PRINTABLE 
SAVE CHAR.AC.TER TO OUTPUT 

* SEE IF LAST CHARACTER .oUTPUT WAS ALSO GRAPHIC 

* 
* BIT 

['B 
.JR 

sJ;T 
DB 
L[lA 

1, B 
I • F I TA I J • Et IT F I lEt .XMTG' I f\ • Et 
N7,X.HTl 6 I. LAST CfjARAC.TER WAS ALSO GRAr'HIC 

1 ,~ ELsr , SET .HODE. TO INCLUloL GRAPHICS 
1 . SETA,I. SET~IIB.XHTG'lR.B 

HO[OEB SEE Ir IN ANSI MOI'E 



........ ' IH9' 'TF'RMI NAt' · rr RMlJhRC ·· .. · ... 

.......... C,r;:N~gA.~ . . 4~.~ . . W~RQV.1 IN~ .•. ........ 

"" 'o i'j ','05"7' .. 3'4';' c)4ii······· '49Si' 
......... , ., .. .Q ~? .'.Q?) ... 9.~9 .. 9)? ....... 1 ~.~? .. , 

.,953 
............. Q.1.?.Oi>~ ~1~ ~Og.9!? .. 49.::; ~ .. 

017 . 066 033 133 061 4955 
4956 , ........... ···0 i ·j·.'073"· o'Jo" 0·4 4 ....... '49'57'" 
4958 .... 'o j:? ','07'5'" 3'j s·· 3'0~' (li i" '49'59-

017 .100 033.3.Q~. 4?69 .. 
.. "O i·7·,'i.O·2··· (ij(i 035 4961 

.. HE'ATH'H8ASH'VJ:~ ·t! J i'~017e"" 

.... XI:IJ: I,. . P?':.!i>; 2.9 3.0~ M~.~-W ...... .. 

... ANi'" HB :ANSI 
...... ~~ ...... .. ~ ~ X~J~~ ........ IX .. HL ~~sATH. M9P~ .............. . 

CALL XHTS TRANSMIT ANSI ' ENTER GRAPHICS ' SEQUENCE ·DB .... · 'ES'C ~ '; ('; ,. ; 1'0 ','; ;' -n', i·t 2·00·Q· .. ······· -.............. ... . ... ".. . ....... . 

...... Jr.: ........ 'x i{rC6 ............ GO' . tHEc K' . F oR' . RE vERsE' . V 'i i>Eo' 

XHTL:i CALC . TRANsifit· 'HEATH" , ENTER ' GRAf·i-iics " · SEQUE'NC'E' 
[1[< ESC, ' F ' +2000 ..... j ii'" ... ·XHTL6 ·..·· . C I~Ett.: · FOR' REVERSE' ijj tiED ' 

.. 1?.4?.. . ... ,.................... ., .......................... . 
4963 ' CHARACTER IS NOT GRAPHIC 

'~ :'i;' '~H'TL4 PU'SH '" j::SW ··········· .... 'SAVE 'CHARACTER' 'To' OUTPUT··· .. ····,,·· ... .., ......... . 
. 49.<\6 ..... ....... .. n ... J" .. ............ :>~EJ.I: .. ~A~T .. I-!A~ .. PN\~·~. l ~... . .................................. . 

017.105 313 110 4967 DB I.BITA,I.8I TBII~.XHTGlrR. ~ 

.. QI?, .1.9? O.~O .. 0.30 ......... 4.?4e... .. ~~ ........ ~ !/(HTM>. ...... ... 1.1: .. ~A.'T.. ~.~~ .. ~.Q T .. Q.~A.F:~.l~ .. ~.n.~~g ..................................................... . 
'V69 

.............. oi i:'l i '1 . j 1'3"210 ....... ~.:~.~ ... ~,. . .. ~.~? ....... t:· ~'ES'A ~ i. ·RESB·' i'B ~~~·~b· ,I·~:·/(Q · .~ ~(~p,~rG .................. ...................................... . 

.. ··········ci i ·j .. ii"3 "0'72"3'10' ioo .. ··:~·~~·· ·· .. ·· .. ·LDA ··· .. M6i:1I~:B"'" ........ 'sEE ' I'F " iN" ,:iN ~,-r"MO[lE"""'''''''''''' 

.......... . Q'? .'.\1.4 .. ~.1 ~ .. 9.19 .......... 1'?~ ............... AN.I MB . AN~.I 
017. 120 0500 12 4975 JR Z, XHTLS 

4976 
............. 'oi'j ','i 2'2'" 3'is" 3'02 . ()i 7'" ·49·77' .. ·.. ·cALL .... ·· xH'rs ELsE'," TRANSH'If" ANS'I • Exi r" GRAF'H i c·s· .. · SEO·UE'NCE· ......... " ..... , . 

. '~ }~': ' i §l . g~~. ~~~ . 9.i? .1 •... : ;.~ ~. . .~~ ......... ~~.~[~ ~:. ! .').1. ~ .' ~ !'< 6~·~g~ · FOR ' 'REvERsE ' viriro " ..... ................................. . 

..... 'oj'] : 'i34 " 3'i 5" 3'02 ' oi ,'" .: :.:~ ... 'XHTL5 CALL···· XHi'S.... . ........ ri'ANsHI'i'HEATH ' Ex iT 'GRAr:H I CS ' SE·OUE;.icE· .... ···· ...... ........ .. 

.. . Q}.? ... !n ... P3~ . ~Q7. ........ 19.e.... .. . ...... ~.~ ......... ~~.C I .'.Q.'. t .49.QQ. ............ .............. ....... .................. . .......... . 
4983 

.............. ...... , ........................... 49.Q ~ ... * .~ ~J; . .IF .. CHAR~kTJ;R .. 11i .. W . ~J;YJ;R!e~ .. Y.r.D~q ........... . 
4985 * 

............... . Qi? , ., 41 ....................... ~9~~ .. XH1V~ .... ~9l! ....... ~ ........................................................................................................................ .. 
4987 

.................................. .......... ;1~.Q? .. ~ .... . .... N.1 .. ..... ? I .G .................... s~" .. IF .. ~.~B. ) S . !e~T . fW . RY. . ................................. . 
017.141 313 171 4989 

..... QP,.\~.4 ... 0.50 . O.4~ ......... A9.~O ..... . 
499 1 

..................................... 1?n . . ~ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
017.145 313 120 

............... . 9 .1.? ·A :4.? .. ~19 .. ~4;3; ..... 

4993 * 
499 4 .~ . 
'49'95' . 
4996 
'499i ' 

D~ I.BITA , I . I<IT~II8.RvIIR . C 

...... . ~R ......... t:, MJ:~7. ,:< .......... .l.I' .. ~!:n .. ~!-( .............. . 
. ~~AR~P~R .. I. ~ .. R!,V~R~~ .. YI. Q~q ........................... . 

BI T 2 , ~ SEE IF LAST WAS RV 
[iB '" .... r': Ed TA',T:idtEi i 'is','XHTR i ·IR·:if ················ 
.~ f< ...... N~.,. ~.~T.L'; ? ........... ~~ . . 1:-.~~.~ .. "!~.~. ~'=-~9 .. ~~ .. . 

..................................... .. :4.~?~ ... ~ .......... S.F;T. ...... ? '. ~ .................... E.qi.E; ~ .. ~.e;T .. ~.~ .. P19P~ .. ~~. ~I:lR~~~! .................... . 
017.151 313320 4999 0[< I.SETA , I.SET~IIB . XM TRIIR.F 
017,153 072 310 100 5000 LDA HODEB SEE IF IN ANSI HODE ........ 'o'i 7",' i56 .. 346 ' 040 .... · .. 'sooi"' ''' ....... ·Aj·ii · ...... Hi:i:i,Ni;i ' ..................................................................... . 
017. 160 050 011 5002 JR Z , XHTL 7 IF I N HEATH MODE ··································,··········· 5603···· ....................................................................................... , ..................................... . 
017 .1 62 315302017 5004 CALL XHTS ELSE, TRANSMIT ANSI · EH1ER REVERSE VIDEO · ............... oi i : 1'65'" '03'3' 'i3j ' '06';7 .. 5·00·5······ .. · . riB ... . '{sC'; ~'( ~.; ~'7' , ~ n. ' t 20oa " ........................ , .............. , .......... .......................... . 

. ............. . 01.7.' .17.1. .. O.~() . ()4 l ........ 5006 .. JR .......... XH.TL.9 . . ......... ~O .. !RA.~S.M I .T . CH.ARi\C.TEr< ... .. .. ...... ............. ........... . ........ . ......... . 



........ 'HII>" ' r£I<Hr~/!iC 'nl<MWAR£ ' ..... , ..... , .................. ,"', .. " .. , ......... , ......... " .. ,' , ... , ............ H£~TH ' HaASii' Vl ':4 '" (),U2~ina '" ''' F'AClE .... I!il · .... · .. · .... 

. , ....... ~.~Ng~.~~,. ~$"'. :e~~RQ~n~£,$ .. ...... . ,~~x~ ............... . 
... .... ............. · .. ·5007 · ...... · ........................................................................................... . 

. ~!?, .In .. . H~ .. ~,Q'., 9.\? . . ~9.q~., .. ~~.1q .. , .G~.~~ ...... . ~H.1S .... , .... . .. , ...... 1~,~~,~~,~ T. , ~"~X~ .. : "~~E ,~ . REI,IEr<$" . !m!~R : .. 
017.176 033 360 5009 DB ESC . 'p ' +200a 

, 9.~7., ;(oP, , , ,0;\0 . . 0,:\ • . , ... ,." ,~9.'9 ........... , ... ,~~ ......... X~T~5! .... . ..... ,., .. QVT~UT .. I;H~R~c,T"B ", .. , ..... , ... ",." ... . . """ ................ " .. , ....... , .... " 
5011 

".', .............. , ..... . ......... ~P,~7 ... .L ..... , .. ,G~.~M~.TE.~ . ,,5. , ~.QT . . ~,~y,~~,qE, . Y.~P.~9 ............. , ............... ,.. " ....... , ......... , .. 
5013 * 
501 4 XHTL7.5 Eau * 

.. " 50 i:; .. *B If .. '2;'9'" ................ 'sE'E"i F" l.'Ai;'l' 'CHARACTEidjils ' RV 

,. 0.17" ;tQ;t ... :\)~ .. 1 .• 9.... .. .~9.\1> ............. .rW ..... ."-~nA.d .·. ~.u~ !"~. ·. x .HTR! .I. ~ .& ........ , ......... .. 
017.204 050 026 5017 JR Z . XHTL9 IF LAST WASN'T EITHER 

................................... ~O.\~.......................... . ................. .......... ................. .. ......... . 
5019 * RES 2 , B ELSE , SET CURRENT MODE AS NOT REVERSE 

... 9.~ 7." ~.Q6 .... 4~ ~ . ;2.=?9 .......... ~9.~9. . ... . . . ~f' ......... ~ ~ .~~.~~.'. ~ . " ~.f;?~ ,! .~ ~. '. ~.t1T .~ ! .~~. '. ~.. ...... ... .. . . . . . .. . . . . . . ..... . 
5021 

... 9.17., ~19 .. , .Q7.~ . ;\19. . J..09. .. M .?;!. ....... . ,LP.~ ... , ... ,~o.o~~ ... .............. 'E.~ .. If .. IN . ,~~ . ., .. H.QP.~ .... , ......... . 
017.213 3 46 040 5023 ANI HB . ANSI 

... QlZ f.4l .~ , .. 9~~L ~HL ....... ~Q~A _ .......... . 
5025 

. ~R ..... , .. ,~! .xtn~,e .............. !F" W .~ENH .. ~O.O~ ............. , ................ . 

............... . QI? .. . ?17 ... n~ .. :\o~ .. Ol? , . ~.07.4 
017.222 033 133 355 5027 

. ~!?, ;!.?~ , .. o~~ . ~q~ ........ . ~~?e .......... . 
5029 

".(:~~~ ..... ~'1T!< ................. ~h"", .. ""~P . ~~:el..: "xn .. ~~ : .......... .. 
DB ESC, ' [' , 'm'+200Q 
~Il..... ..x~.1~.~ ................ ~~.~P. ~.HA.f;Aq~R, ............. .. 

.......... 017.227 . ~~~ .. ~.02 .. 0.1?, ... 50.30 .. XH.TL.~ .. GA.~~. 
017 . 232 033 361 5031 DB 

XHTS , .. ~~.N[I .. ~.E~.~~ .. : EXP .. R>!: , . S"9~EN~~ .. EEic ~ .; 0'; +'2 cio Cl ... 
............................................ ~9;P 

017.234 361 5033 ' " Xi1'l'i.'9 ·" .. po·p ...... ·ps·w .. ·.... .. " GET " cH·Ar.:Ac·TER " l'O" S'EN'ri " 

.. .... .... .9.\7., •. ~;; .... ~ ~.~ .. ~.46 .. 9H ... 50.H ................ GA~~ .. X~,T~ ......... ~EN~ .. !! ..... ....... . ........ . 
017.2 40 321 5035 POP D GET LINE ADDRESS 

.. 0,17., ;!'4~ ... ,~~I ................ 59.36 ...... , ........ fO,~ H ,.4E.' .. GOWH~ .. C.QV~T.~R .... , ..... " ................... , ............ .. 
017 . 2 4 2 045 5037 OCR H SEE IF ANY LEFT TO SEN [I 

..... 0,17., :2.4 ~ .... 30,< .. 9.Q3 . . 9 .• 7 .... ~9.38. . ..... ~N,~ ... X~~~ ,I, .. 1 " .... " ... " .I." .. ~RT.."R~~ . X~L ......... "....... ............... .. 
5039 

........ 0 .• 7..,7.46 ... 3~'! ............... ~9.19"..... .. ... RP .... . ............. .. 

5042 ** 
" .... ~9.4~ ....... 

5044 * 
...... ~0.4;; ... L . 

5046 * 
5047 * 

..... 504S " * 

. . . . . .. .... ,............ .....,.........,........... . . . . . . . . . . . . . . . . . .. .......... . 
*AXMTP* IS THE ENTRY POINT FOR *XHTP* WHEN THE TERHINAL IS IN 

.. ,~,~ ~N.'j" H.QPL .......... .. ...... ".. ...... .. ......... 

......................... ............... .e!9:4:? ... :t: ..... . 
5050 * ... EX'Ii' ..... i'O.XMW* ·····,···· 

................ .. .................. ~.Q~.~ ... ~ ..... . 
5052 * 
5053 ............................ ~~ ...... . 

..... <?~? ! .~~? ~?~ 5055 AXHTP MOV 
017.250 267 ""· .... · .. " 5056 ...... · ... 'ORA 

.... Q.l.? ... ?;:il ... 3Q.Q ............. 5,Q~7 .... ~NL 
5058 

......... ' .............................. ~9.~? * JHP 

A . B 
A' 

X. ~T~' 

SEE .IF. PN .. ~A.~ .. INPUT . 

IF I.Nf:l,JJ~ .I! . .l:- ~G~L, EXIT 



..... WJ9' ' TEf<1iINAl: ' FIRMWARE····· .. . 

..... c\ENER~h . USE . SU~.~UUJ.lNES .. . 

5062 
' S()63' 

5064 
·········· 506'5 

5066 * ........... ". '5067 ' * 
5068 
'5069 ' 
50 70 

~ .... 
* .L . .... '''5'07"1 . 
* 5072 * 

5073 ii ' 
5074 * 
'5075 ' * 
5076 * '50l"7 " .:t: ..•. 
50 78 * 

'5'07"9 ' 
5080 

HrAIH HSAS); vr:4 0 lI2017S'" 

.0»; .l.9 . :. ~.l. .. ~Q··MX7ao ............. . 

'XMTF'* TRANSMITS THE ENTIRE CONTENTS OF THE F'AGE. .(.CX.9~UI'!~.Q .. 2 S.Tti LylE'> ..... 
IF "THE l'ER,,'iiiAl' (s · 'oF'F LiNE';l'HE ' CONTEiiiii 'oF ' 'TiIE r'AGE I S STILL 
TRANSMll TEt' TO THE HOST ANr., THE TERMINAL IS RETUI\N[D TO THE CURRENT 
'51'ATE: 'oF ' THE ' tiF~:' LINE: ' 'SW i T"CH ' AFT'ER ' T'HE' . F:Ai:3E 'HA'S' '[IE'EN . T"RA·NS·Hi'iT·CCt': ···· 
If GRAr'HIC C.IARAC rERS UR REVERSE V I [lEO CHARACTERS ARE ENCOUNTERE[I, 

... THE: - F' r~6F;E:R ' ESc'Apr . -CO[.ES· 'FOR ' 'ENTE'R iNG -A'Ni:i E'X 't"r l 'NC;" . T'HE'SE:' . M-ci i;ES' . A'RE" ~;ENT" 
TO THE HOST IN THE S AME MANNER AS THE HOST WOULD USE TO PLACE THESE . .. 'i:fiAf<AhERS i:iil ·tiiCsCRCEN ····················· ." .. ............. "" ... ....................... .. . 

EX!!. 

. y .. ~.S 

NP~E. 

... N~N~ .. 

A , B ,. ~ .,. I? ' , ~ . 'I;i . '. '=- . 'X ..................... ...... . 

. ········ ·····O·i 7" : 2·S2·· '05'2"266 ' ioo "sos'i ' XMTF:" .............................................. 
GET FIRST A[I[IRESS ON SCREEN LHLO 

................ 9.~ 7.'. ~.~~ .. ~~.~ ......... ..... ~.<?~.~ . ~~~.q ............. . . ...... HL .ql!. ~) .............. .. 
01 7 . 256 006 000 5083 MVI ~,o CLEAR CURRENT TRANSMIT MODE 

......... . 9.V. ·. ;?~9 . ... Q~k Q~Q .. ~QQ.~ .. . .. tln ....... ~ , . :;'~ .. . . ~f;~P . ~~ .. ~mE.~ .. . .. . 
017 . 262 345 5085 XMTF'l PUSH H SAVE COUNT 

TRANSMIT ONE LINE 
... 'GET ' 'r:. iNi:' . CciUNTEil ' . 

017.263 315 .Q9.~ 017 5086 ........... CALL XMTL 
017 . ~i66" "34'i .... , .. , '50s'7 F'OF: "'" .. H·'·· ··· 
017 . 267 045 5088 OCR H COUNT - 1 
'()il":2'jO""040 '370 '" .. " 5089 'jjC'" .... NZ';X·HT·F'i ... 'r j:" • i,hiT' . iio;"·E· 

5090 
· ........ 0 '(7 ','2'7"2 . (>""76" ()1 5" ...... " so9i ."' .... "Mv·j .... · .. A ~CR"" ............ SEN6" A' 'cARR iAGE ' RETURN" TO ' TERHI·NA·Tt .. F:AGE 

017 . 274 .. ~~~ . ~~~ . 9~~ ... ~~.?;? .... ....... CALL XMTC TRANSMIT CHARACTER .......... .. "0'17','277' 323 340 5093 'olii .. ·· .... Mp·:i .. EL·L .......... · .. ·si·Gi,iAL .. [I·ON·r .. TO .. u·SER 
...... q.1.? .. ~Q! .. ~p .... 5094 .RET .... .......... ........ ... ...... ......... . ....... . 

...... 5096 · 
5097 

······5·098 
5099 
5100 

** * ',f ' 

* >i '" 
5101 * .. '5'10'2' '* ... 
5103 * 

·s·io·.j . * 
.. ~l.Q;,! * 

5106 * 
... 5107 .* .. 

5108 * 
5109 * 

. 'xMrs ' ~. TRANsi1ir" s'rkiNG .. 

." ." '>ixMTS* . F:LACES' '';'''sTRiNG ' OF' diARActERs j 'N' ·l'i·iCliuTP·UT . f' iF'o' 'AN'Ii " . . .... . 

ASSURES THAT THEY ARE SENT REGARflLESS OF ~.I-:I~.T~.t;~ .. T!"iE . TER}'H .NA.L ..... 'is ' ON' liNE ' or.: ·Not·············· ····················· 

. f;X'T . 

.. ~S.E~ . 

. ~.T~.I. ~q . T9. X~ .. SE~T .. M~~.~ .. IMtjp!!!,T!;LX . fOl,~9.~ .. mE. Gf\~~ .. ....... . ........ . . . 
TO THIS ROUTINE . FINAL CHARACTER MUST HAVE 

................ ~.r.T..SEYW .~ •. T.. . ........ . .............. . .. . ..... .. ... . . 



.. Hi <j 'J'tllH r;"AL ' ~ 'l Rf1IJAFit· .. .... .. ... .. 

GENERA.~ .. ~SE .. S~.8.~!;l.~T.I~!':? .......... . 

oi j : '30'2' 
· iH? .. 4P.4 
017.304 

. 917.,;10:; 
017 . 306 

....... ..... s'iio ' 
5L11 

'3':l"i ········s·iii XHTS " 

0.4;2, .............. 5~.P ... ~~.TS. \ 
023 5114 
~67. .,.......... . ~.1.l~ . 
372 316 017 5116 

5117 
· 0 i '7 : 'j 1'1" . ':i'1'5 "366 . 0 t'6 .. 's'fi ii ...... 
. ~17:~t~ . Q~~.~~~ . 5119 . " 5'120 '" 

... M?.' .4il, . 
017 . 320 

· P.l Z t ~:?;J . 
017 . 324 

. ~.1.~. ,1.?? , ... , ... ~ .l. :U ., .~MT~~ . 
315 366 016 5122 
. ~~~. .. . . ~.1.:?~ 
311 5124 

..... ;Uf!.4 ... !1'.~ 
5127 * 

..... ~A;! .~ .. ~. 
5129 * 
5130 • 

.. , '5'13'1' *" 
5132 * .. " S'i33 " ,j:'" 

................. ~,.~~. * 
5135 * 

" . .............. ~.l. ~A 
5 137 

· PI? ,;:\ ~:; .......... . ...... ~~.~~ .... ~RVM 
5139 

... 
017.325 353 
... .,' 

017.326 313 276 
.. QI7. .. 4~9 .3ii ......... . 

. ~ .1. 4 .0 
514J 

. ~. 1. ~.~ . ~, 
5143 

.. ~).. ~~ . 

<OF'OF' .... ···6·· 
LDAX . . Q. .. ... ... 
INX [_ 

Q~A -'l ....... 
JH XHTS2 

'CALL 
. JR .. 

.A~. I . 
CALL 
F~S~ 
RET 

.. 'USES 

" XM-rC 
. X~.T~. \ . 

.<l1 . 11 . 11 . 1.l.~ 
XMTC 

. ~' ..... . 

. XMT~ 

' HE'ArH H8AS·tr \}l.'4 "·6i'1~llI78 " 

,O,!,; 1.6: _~? .. ~9.-: ~,A,!-8.o . 

8('T Ai:i6iiEss"ciF" i;'tiiiFiiicTER's ''iii BE SENi' 
.GP .. G~.~R.~~.1~.~ .. 1!;l . ~~~P. 
POINT TO NEXT 

.. $'.T .. Gf'.W. n .AIl.$ . . . . .. ....... 
IF LAST CHARACTER TO SEND 

SE'Nri ' ONE:" C'HA-RA'CTER' 
qE.LNEXT ........ .. 

T9.~S TER.~1.NAT9.~ .. ~IT 
OUTPUT LAST CHARACTER 

.~P .. R~.T~.R~. A.[ID.R~.~? 

. ....... .. 
XCHG 

.R.ES 
D8 
.ROI 

................. (H; ij "~ ' HC)[tE·A 

. ~!':!?!':r. F~A~ 
I . RESHA , 1.RESHB1IB.RV 

I'Allt ... ill3 ....... 



....... HI9' 'n:RMINAl ' , rRMWMI:: ·· · ···· 

.. Q.~~"~A~ . . U.&E .. S.U~RQU.uNE.& ................... . 

........ . . . . . 'Si'4i " '** 
5 148 * ............. si.i>·· ">Ii '" 

.......... . ...... ~ 1 ~~ . ~ .. 
5151 

~~':H>.; ~.~ ... ~.Qc.~~'y c.ij9 ................. . 

.... VPARi:ii,O ~ . ij(6Eo ' PARAMETER iiATA ..... . 

... THE ' cONTENTs ' 'oF ' VPARD60 ' ARE ' copiE'6' 'tci ' T'HE:" ' c'Tk"c' 'EC'" *'ifRT'* iF" '" ........... . 
... !.~~ .. P.O~.E~ .. ~.P . WNF)~.U~.AT.I o~ .~~PCH rs .. ~P .. ~O .. T.~~ .. 6.0I.i.Z . f: O!lI:qp~ .. 

.. <?I.? •. ~M.. 5 152 VPARD60 EOU • 
017.331 ·i4·0 ........ · .... ·sisj ............. i:i~ ..... 9i, .................... · HORiioNTiiCTo·Ti'C ............ · 

...... .... 9.~? . ~.~? .... 1.~9. 5 154 DEc BO HORIZONTAL DISPLAYED 
017.333 124 .............. ·siss .. ·...... [i~·.... 84 ......... HORiioNTiiCsYNc ' posiTio'N" 

gg:m ·m · ...... m* ·.. ~~ ..· ~5 ·········· ~~~m~?~amCWI[lTH 
017 ~ ;S.~P ... . q~~ . . ... . . . ...... ~t~~. _., .......... ~~ ........ ~ ............ , .......... ~~~:U.G~.l:. . . ~P.~f'.l: . l~PA~.~T. ....... . 
017.337 030 5159 D8 2 4 VERTICAL DISPLAYE[I 

.......... .. . 9.1.?.' . ~ .49 .. ()3!. ............... e~ .~<?........ [18 25 VERTICAL SYNC POSITION 017.341 000 5161 .. ··[i~ · .. ······ O.. ·· .... INTERLACE ·H·otiE· .. ·· ........... , .................. .......................... ............... . 
.. . 0.l.7 .•. 3.4 2 .... Q B.. .... .. ....... ~ ; .42.. . .. ..... ,[!~ .......... ~ .. .. .. .... ... .. .. ... MX !!WM . RCA~ . M.~!; .. .. .. .. .. .. . .. .. .. .. .. .. .. ..... . ................... .. ............... .. 

017.343 110 5163 DB 010010008 FAST 8LINK CURSOR STARTING AT LINE 8 
. 9. 17.·. ~.H .. .Q)O .. ............ . ~;M .. ............ QL ...... 8 ..................... . GVR~.O~. P~P .. A.C .. ~!M~ .. 8 ................. .................................................... .. 
017.345 000 5 165 08 0 MEMORY STARTING ADDRESS (HSB) 

. ()l?, .4~ .4 ... O()Q ............... ~ .I. I,!I. ............. pB 0 MEMORY STARTI NG AD[IR[SS (LS8) . .................. .. ........................... . 
017.347 000 5167 DB .. ·O ........ · ............ ·cliRS·OR .. i;TiI'R'r iiili .. AiiDFiESS .. ( ilSiii .. · .. 

.... 0.\ ? '. ~.~9 .... 090 . .. .... ... ..... . ~~ .~~ .............. P~ .. ....... ~ .......... . !<~RsP~ .. S.TA~TINq . ""IPRE.~? . (LS.8). ................... . 

...... ·· s i jo· '**' 
....... ................................... ;5,~7~ . :; 

5172 .. * .......... THE ' cONTi:'NTs " oF ' VPARD50 ARE" c'oF' ii:'[I TO" T'HE" c'riT'c BY .Wit'" "iF ............ . 
....... .. ~F3 ... ~ .... . .... c~J; . P'Q"~R . l.!~ .. CQ~F.HWRAnQ~ .. $!o!r:I:Ctj.I$ .. $P .. TP . TH~ .. ~.Q .~~ . .f'.Q?.uW~ ........ . 

5174 
...................... 5175 

017.351 .. Si76 .. ·VF·ARi:iso ·E·OU .... ·· * ........................ .. 
. ...... 0.~? .. 3.~1 .... \~.Q.......... 5177 DB 96 .......... HORIZONTAL TOTAL .......... . 

017 . 352 120 '''Si":7S'' · .. i:iB .... · .... SO .. HORiioNTAL'lfisj::LAYE·it" ...... 
............. QF,;\~;\ .. ~g~.. .. ...... 5179 [lB 84 ........... HORIZONTAL SYNC POSITION .... .. ... . 

017 . 354 010 ... ":51'80" ............ ·oi; ...... · .. s .. 'HORi 'io'NTAL"S'YNC ' i.ii'[iTfi · .. ·· 

........... . O.v ·. 3.~~ ... N9 ... ............ ~HH .............. P.B ......... ~Q .. . li~~.T.I.G~.~ . . TQT~.~ ...................................................... . 
017.356 007 5182 DB 7 VERTICAL TOTAL ADJUST 

............... !lI7. • .:157. ... 0.:lO ................ ~ 1.~3 ............ ,[!~ ......... ~~ .. !,I~RU.CA~ .. 'IASP.~AY~'I ............................................. .. 
017.360 033 5184 [lB 27 VERTICAL SYNC POSITION 

...... 9.\ 7., ~M .. .. Q9.Q .. ............. ~1.85.. . ........... DB ......... <>.. ...... I.I:I!~R~AC!U1QP'~ .......... . 
017.362 011 5186 DB 9 MAXIMUM SCAN LINE 

...... 9.\ 7.·. ~.4L .0.0 ................ ~~ .8? ............. [!L ..... ()~()9 .1. 9()9 .~ ......... F.A?T .. ~L.I"'K . C;~R?'9"' . ?T~.RT. !,.,q .. AT. ~.!~L8 ............... .. 
017.364 010 5188 [lB 8 CURSOR EN[I AT LINE EIGHT 
017.365 000 5199 DB 0 MEMORY STARTING ADDRESS (MSB) ............ oii:j·;;i. .. · 000 .... · .... ·· .. si 90' ....... . .. tis .. · ..... 0' ................... ;.;e:HciiiY " ST'ARTt·NG" i\[iDRESS ' <U;'[i) " ..... .. ........ . 

. ' ......... !lp . . 31,? ... OO() ............ 519.1. DB 0 CURSOR STARTING AD[lRESS (MSB) .......................... .. 
017.370 000 5192 ............ DB ...... · .. 0 ........ ·........ .. " cURs'OR" s 'TiI'Ri'i ;·id " At'DR·e:S·S .. (i.·SB·) · ..................... .. 

5193 
........ o'i i ::l7i'" ':ii·4 .............. · si 94 .............. · tis ........ · 48fiH:lfiHifi .... · l1'oR·IIL .. SUP·PO·RT' ...... · ................ · .... · .. · ...................... .. ....... .. 

. .. .QI7, .~?A .. ! .~() . ()1, .1 .. ()?1 .... ~~.~~ ............. [19 ' HI9 ' FINAL CO [IE I[lENTIFIER 017.37:5 122 116 102 5196 ··Mf ...... .. ·52·H~ ·4E:·H~ ·42·H ........ cb·[iE .. S·Lip·pbRt .. t ·dDE ............................................ . 
. .. ........................... .. ............. ~1.?1 .... .. 



....... ' 141"9 ' 'TERtfiNAl ' F"l'Rff~liRE " " " " """" " """ .... . . ......... . .. 'HEA'l't=fHtJASt'I ' '!j 'e 4'" 'Ol"I:tO;t7S '" , ...... 'PA'GE ···· l'OS' ···· 

.R~'1 .. ~~.~9~~.1:! .Q~.S ..................................... . 

.. 5200'" *** '" . RAM ' A'LL6c'ATiciNS .................................... ,., ........ . 

....... l9\>.·.999 .... .... ............ ~.n .......... .. 0,,9.. . ) .Q9.o9.Q~ . 
100.000 5203 RAM EQU * 

. .. , ..•••...... 1,Q~ :.q9.q ....... . ... . .......... . ~~.Q~ .. H~F; .. , ... ~I ? .. .~7.~ .............. . 
000.000 5205 ERRNZ INF&11111119 

.......... Q9.o .. . 09.0 ... . ................. 520.4 ............. 'R~NL .. *:-: I NI' 1.<~9 ....... .. 
000.200 5207 IFMAX EQU *-INF 
.WO .. 29.0 ....................... 5;;:Oll ... OUTF· ..... ~Ile ........ . 3A .............. . 
000 . 000 5209 ERRNZ OUTF&11111B 

.......... .... . .............................. . 
256 BYTE SCRATCHPA{o RAM AREA 
INPUT FIFO '7 ' 'L~iB ' 'MUs;:' ~'E ' 'iE'Rci ···················· .... . ........... . 

. O.l'R . MVleT .. "!;$.r. ~'~ ... W .ON.~ .. ~~.G~ ........................ . 

. Q~TFVJ: . f .1 f .O ........................ . ....................... . 
5 lS9 MUST BE ZERO 

. . ............. . 0.00.·.000 ...... . ............... 5.<19 .............. 'R~NL ... ~ :-:Q~TU~5~ .. . .... n .fR . MYleT . 8!;~ .ql~ .. W .QN.~ .F'~q~ .... ... 
000.040 5211 OFMAX EOU *-QUTF 

'" ......................................... 5212 ........ .. . .... .. .. ........... .. 
100.240 5213 IFF' rls 1 . INPUt "Fi'FO" i>6i'NTER'" .... ............. ...... ........ .. .... .. .................... . 

. 10\> .·. 2~. 1 ..................... 5.~ 1.4 .. .i.F: ~ ... .. .. I'.S ........ I .................. .. . !N~l-!T..nfQ . ~Ol!N:t:~R ............. . . . ...................................................... .. 
000 . 177 52 15 IFCMS~ EQU IFMAX-I 

...... 19.Q .. . ~~.2 ..................... 5.21.4 ... 0f~.. ... ~Ile ....... 1 .............. OUTPUT FIFO F'OINTER 
100 . 243 5217 OFC [IS 1 OUTF:iJ'i ' F'iF'o " COUNTER'" 

....... 009 .. . 03-< ....... .. .............. 52H! ... Of.CMSK ... F.P.V ........ Qf.HM c.l ........... . 
5219 

............ . .. 19.0 : .~4.4 ...... .. ..... .. ....... 5nQ ... ~.B~If.M .W WY ..... . * BEGINNING OF FIFO 
100.244 5221 KBDF OS . i 6···········,· ..... KEYBOARi:i ' FiFo" (S'· E'NT'RY'S ') ............ .................................. . 

. .to.Q.26.~ .......... . . . .. . ....... 5222 ... KB.{IF.MX .. EQU .*-. .. ....... . .. .. ,1'N,I .. Of .. f .l f .O .. .. .. .... .. .... . . .................................. .. 
000.020 5223 KBDFL EaU KB[lFMAX-KB[lFMIN KEVBOAR[I FIFO lENGTH 

............... 1.\>9 .. A9~ ..... ................ ~.<~~ ... ~))Ion· ..... Ole .? ........ . KEV~OAR{I fIFO PO.INTER 

. ........ / ' .. 

....... .................. .. .... .. ........ .. ~n4 ... * .......... Y.H'J;O .. ~NP .. ~.4~.~QR . f:O!H.T!Q~le ......................... . 
5227 * 

... 19Q.·.?M. ........ . . . . :\22.~ ... ?~P.H~ .... P.S ......... f ............. . . ....... sqf.r~.~~.~ .. ~Q.~~ .. f.Q?U~9N .............. . ........................................... . ....... . 
100 . 270 5229 ClSA [IS 2 CURRE NT LINE STARTING A[lDRESS 

............ ) 9.Q .' . ~?=? .... . . .. . ...... ~.~;J.Q ... ~.4~"~f· .... +I.!? ...... . l ................ ...... (:.l!~A9R . H9R~~9NTAl:- . f~~ .I, T.r. Qf'I ............................ ............................. . 
100.273 5231 CURVP {.s 1 CURSOR VERTICAL POSITION 

" j 00 .27·4·m3 ' CUR'A[I . [IS 2 ........... . CURSOR . ADCiRESS(ACTUAL HEH'ORYAioioRESS) 

~?7..;I?7. ...................... ~;!~~ ... CURMX .... ~u ...... .?7.3nA ............ N\~ .I.H~H .. YA~~~ .. Qf .. ~.U~.~P .. f.Q~ .. ~~r.G .0 .\ . N .1?'> ............................ .. 
5235 
5236 * VI[IEO .~~.RA.M~.T~.~? TO . ~~ .. S.E~.T .. T9 .. T.H~ .. C.R!LDV ~.~~.I~ ........ ........................... '5'237 " .. .......... . 

... ··········· 1·06:276 ····· ." ············;~~~ ···0I:V[1 . 615 ' 
........ .1.\>9 .. P? ......... ............ ~A~9 ... yA.kS~ .. (I~ ... 

100.301 5241 VI.SA OS • 2 
......... . )'Q9, .~0.~ ..... .. .... .. ........ 5g~ .~ ... y .I. ,~~ .... Qle ...... 2 .............. .. 

5243 

vE'RTi cAL ' iii sPL';\,iEO ' VAL'uE' 
. ... Gu.~?OR .. ?T~8T (PH . ~.~P .. ~.~p .. YAl.UE.~ . 

VIDEO START AD[lRESS (LIMIT 2K) 
.G!J.f;?.QR. ~-"P.f;~!i?...................... .. . 

.............. ~09, ;1\>;; ...................... :;i;?'H .. CS.~ ..... .. Q? ...... .. <...... .......... .. .Gu~?Q~ .. ?Ay.ql. N!PR~.~?........... .. ........ .. .......... .. 
5245 

..................... .. ............... ~.~ ~~ ... ~ .......... HR\'~ .. ~.~P . leT~. Tu.$ .. ~I~.f' .Wl.T • . ON.!i ............................ . ........... . ..................... . 
52 47 * 

.. 19Q .•. 397 ...................... 52~IL .. MQ{I.:~ .... 1':0 ........ 1. ............ . 
000 . 200 52 49 MA.RV EQU 10000000B 

........... QOIl. ).OQ .. . ........ .. ......... 5259 ... M .. ~CM . • ~u.... QIQ~Q~O~~ .. 

.. ~P'(Ii; . R~Alp.T'~ .. ~ ... 
REVERSE VIDEO MODE 
IN,,,,Rr . j::~ARAc:t:"r; ~.QI\E . 



••..... '1119' 'TERMINAL ' FIRMWARE " ......... . . HEATWHEIASM 1JL~' 01"/2·0178 .. ····· VAGE .. TO. 

... . ·606·:6·46···· 
000 . 020 

'$:25i MA; ~RI< " '<00 ... . ·O(iib·ObO(iB ····· 
5252 HA.eD Eau OOOlOOOOEc 

.... 'BR'EI(K"t(£Y ' n 'M ' 
CURSOR r, I SA BLE D 

09:16:34 30- MAY- BO ...... ..... ............ . .............. . 

...... ... . '000': ()io'··········· ... '5253 ·itA; ROF' " 'EaU ' .... 'obooi oo,;l'i . RE:\iE:'R!;E ' vi'rltd ' ·pf<E!;E;'i1' · 
000.004 .............. 060' ; 0'02" ' ........ . ...... . 
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02P, 
14 E 

1.~~f;:. 
737 

4 ~9.ei 
156E 
73? 

4995 
I.RITHA 000313 157E 

' i:i'dT'H~' 0'OO'i06 t';SE:' 
I ,f.~~.F ., . 9.Q9,q~Q ," 173r 
T.[XX 000331 ~j~E 

.J .. J.~~A 0.Q9"~~.~ l~.~E. 
I.I MIB 000 126 160E 
.L . , I.W·. 000303 t8 7E 
I. LDnA . OO()355 ' i 7'7E' 

"". r. t....f.lfIJ! ., . O.QO.:!~"Q .. ,," ~ ?ett;:." 
I . LDnr,A 000355 179l: 
~ .•. I. n{IfH', , O,Q\).~?Q , ".. HIQE. 
J.I DE[IA 000355 175E 
1 . LDED B 000133 176E 

, . . , L ',' i:ij A" ·000'355'·, .. ···,· "to 'l 'E'" 

. ~.J:?~I, 
.!j60 
i9~/ 
;? B5:!L 
)~l?9.l" 
:? (\(I.:! 
11 / 4E 
.w.~o 
J029 
I J'08 
·uoo 
\'867 
2957L 
2970L 
~oo:!r 

307~,E 
. .. ~O? 4h 

279 1 
;'.:J~.Q 
19t">~ 

60 .< 
'1'6 '1' 4 

~)07 
.. '8£1 4 

'}9 \. 
905 

11 57E 
I ;"-t .• ,ii.[ 

.t ~~~.E. 
,~ 1 7 11 
\ ..... 09t. 

'.,3', 7 
]250 

.!tJ05 
:.~~~.~~ ~ 

~ ~.~~, 
lBB9L 
1 175 

29 40L 
4 285 . 

.~oz~ 
21 "16 
~.:S ,~.0 
3147£ 

607 
2'178 
~ t O . 'oiis" 
yo. ~ . 

1034 ' .. , '2i4L' 
:~ '::!99 1 

' ~':!9'5 

,l Q~A 
l j37 

. .. :?fl.* 
760 

~,OA6 . 
~tJ6 

169 
5016 

312 
314 

:\~99 
3590 

j978 
~?7.B 
4034 

..4.Q~1 . 
31~3 

3 1 ~3 
" 3'875 

.. ,., ~~; 70 

.. 

t.Q4.3 

1 ~.~ 
772 

438 
??? 

5:0 
539 

40'46 
.40~Q .. 

~81"'L 

3090L 
~ \ ~ .~k . 

628 
... 3479 ' 

026 
'OB6" 
90 1 
-10'6 

S293E' 
~(~O?~ , . 

,! ~e, 
822 

468 
. ~~-:? 

' 4015 
40 15 

J t 15 

7 41 
4955 
l ,~ ! . 
R07 
902 

, ' ~()6 

4o i .s 

~.f! ( ~ .. 

~? ~ 
835 

59 1 

.. ~~~ 

1 45 
4960 

"1 ~' l 
t·~ti B 

.~Y.~~ . 
'106 

... .. 

~ .~~.~~ 

599 
846 . 

59'9 

8~.9 

'!Rrr iii. i 
.i.'rWf , ! t,t? 

764 
497'0 " 

7 48 
89B 
~~2 
901 

~ :!50 

... 

~7~ , 
858 

623 
e,~f1 

768 776 '80 802 1 \ 62 
4'~B'~ ~OO5 ~'O09 " "S'02'j 503i" 

705 ?1l.Q . t~80 80t 882 
'"898 '" H9~ 899 " "OC;)9· ,. iioii 900 

.....9.~ ... ~O~ . 90 ~~ 90 4 90 4 90 4 
907 907 '908 908 909 909 

.~ ;q ....... ~~.e! .~?~ /9.1, . .. 707 .. 
960 977 1057 4945 49'';7 496"-

'633 655 ' 69'6 ';i o'( 
.. 

70'7 
.~6q 9?? .. ~.o~? .. 4.~ 4.~ 4?~7 4.989 



Hl"9 , rn tfWAl FIRliIoIA ~'E · 

CRO"~~" " RJ;F~","~I;LT ~ ~~~" " " " 

1. LOID 000240 I B2E 
i : LD"IRA 000355' I B3E 
~ •. ~OH'B " 09"02~9. "" I B4E 
1. NEGA 000355 16 1"[ 

J " ." ~"(li! 9Q9"~ 9"~ 1 9"2 ~ . 
I . OUT 000323 I B5E 
1. RESA 000313 169E 
'i:RES Ec' 006200 170E 
1. RESHA 0003 13 17 1E 
( :Rtsktc 000206 172E· 
1. RET 00.0311 IB6E 
i : RET N" " 000355 ieeE 
I . RETNEf 000105 I B9E 
I :sETA 000313"" 163E 
I . SET te 000300 16 4E 
i :si:'THA 0003 13 165'[ ' 
I . SETHF 000306 166E 
i :SH[lA 000355 "t67E 
I . SH[I& 000122 16BE 
ii-iCE "" 0 1220 4" 3339"" 
IAceo .S 0 12:!21 3362 
iIi : IiR~ 000620 269'( 
[B . CPLK 0000 10 197E 
I fi :E'sci'" 000070 198E 
Iff ,ETRE 000010 199E 
ii'( . GRPH ooooio 210e: ' 
J[c.HSH 009QOQ "" 203E 
U,:rCH 000060 2()SE' 
r B . IFr 000070 200E 
jB:~i:i; 000070 :!OlE 
'[I . I\F'[lA 000070 206E 
i B. KF'[I$ O()OO60 207E 
1[«. I\S[I 000000 202E 
i Ii: OilLN 000030 20ilE" 
r D. PWE 000000 2 1 1E 
[B":RV " 000070"" 20 4£ 
[B". X.MTG 000010 213E 
IB.XIHR 0OOO2() ~1 4'E:' 
IB . XOFF 0000 40 212£ 
r CRT O'l':? 333' 3 44 1E 
leRro.S 0123 47 3 447 
J CRT I " 01'2353 3454L 
IPT. 012366 1228 
Ire iOO2 -1 'i "4 '12 
IrrHS, 0()01.7? 31B7 
irU··· 003 120 262 
I r CPO.5 003 155 961 
i r CF:O . ;, 003";! i:i 989 
rrcPo.9 003222 994 
I FC"f: 1 003:23"0 '/79 
IFCF'l . l 003273 1034L 
TFCh". 3 003363 103Bl 
I FCP1.~.1 003322 1035 
Irr"r~ l :7 O"03"3' "j 1049 
IFCP L. B OQ~~:? l .. 10S9 
IFCF'j . 9 00336 4 1006 
IrrF-2 003~7 4 1068 
Ircr-:i 004007 1001 

lEt7:) 
3295 
3295 
3093 
3\)93 

497 1 
4971 
4 743 
47 43 

41"3 
413 

494'9 
4949 
2B37 
2B37 
:Ji2/'" 
3 126 
33S'4L 
3365L 

B46 
623 
286 

283'7 
2972 
2891 

599 

"701 
591 
438 
977 

49B9 
4945 
4995 

960 
3586 
3 4 S1L 
3460 
3 47BL 

964 
3720 

9571 
967 
996L 

1000L 
10051. 
1040 
1053 
1046L 
lOSSE 
lO62l 
1067L 
1075L 
108:11 

47 4j 
4760 
4777 

63"3 

70"7 
696 
468 

51 43 
4949 
4999 

103'8 
52 15E 
425'5 

977L 

655 

822 

4967 
50i"b 

31 i1 

737 760 

835 1057 

4971 
5020 

XREF V1 .1 
P~"GE "Il l 

·77·~ 

"" 

3177 " ":J179 " "37 .2 

BSB 

3727 52141 



.... H19 ' tr"'H1NAl ' nRHwARIO ·· · ···· .. . 

.. CROSS .. R!':F.!':~ENC!': . J:~J!~!,: ....... . 

lFCP~ 004022 1071 
lFCP5 0·64645······· 1099'" 
IFCf.9 .... 9!l~Q~? ........ .1. 9~~ .. 
IFCP7 004124 11 27 
IFF... OQnO.Q .........• i!.~~ .... 
IFHAX 000200 443 

. !fp..... IQO'~O ........ ~!~9 ... . 
!NF 100000 31B2 

l091L 
j'''04C 
1097 
i '141L" 

.. "i6S ... 
318B 
:iiii " . 
3516 r!'!rL .. Q~.30.QI ......... 2:J7 ... . . . 

IN!T1 013 114 3SB6L 
t R, A .... OQ09Q? .. . .. 2.1.*1': ..... 2B6 

4945" 
.. ... . ~~~ .. 

JR.B 000000 217E 
lR. C. POOOll I. . .. . ..... ~.1.et; . 
IR.n 000002 2 19E 
tR,t; 0909.QL . . ... 2.,0" .. 
IR . H 000004 221E 
1 R • L. ..... 000.0.05. . . . . 222); 
IRAM 013001 3527 
ME:l . . 0.Q;1.3.!;().. . . . . . 5.60 .. 
KAE1L 00001 1 5Bl 
MOW .00.Qo.02 . . . :'i62 . .. . . 
KAE 2 002372 6B7 
KAE2L .. 0.00.0.1~. .. ... .. 6.66. .. . 
~AE2W 000005 689 
M~.L . . O.O~OM . . . ........ ~.4r . .. . 
~AE3L 000015 B40 

599 
.. ;:!?l.. ... 

354 2L 
.a7.~~ . 
890E 

. .. 6~YI". 
897E 

.. ... nll" .... 
910£ 

.. ~n~". 
93 4E 

.......... M~;\~ ..... 0909.Q7. . .. . . . .. . ~.4 1. ... .. .. ~~.~E. 
327 K8.8RK 000004 125E 

KIl •. CHAR .0.00.17.7 . . ...... . 1.1. 71; ........ . ....... . 
KB . CPL~ 000002 124E 

'10'3ij' .. "3713' " "'52'07'E 
3 7 18 5213L 
5204'L···· '5205'···· S:i06 
3525E 

623 
4949 " 
~.~~ ... 
633 
~96 

.. MQ . 

. a?Q 
911 

"9i'i .. 
Y3.4 

~34 

70 1 707 960 
. '4967 ... 4<j71 .... '49'95' 

4989 
6'S5' 
~22 

... KB •. CJ.L .. 0.00.200 ........... J..1B.~ ........ ~9.~ .... M.~ . 
~B.EX1 000013 119E 499 
KIl.);X2 .. O.OO.OH .......... 1.0" . 
KB.ONLN 000010 126E ····· 3i9 ···· 32.-

. KIl . RPT ... 0.00 1.00. . .. .. . . 127); .. ... . . . . ... . ... .. . ..... . 
KB.SHFT 000001 123E 

.' ........ "8 •. S.U<. .oOQ~Oo ........... ~.?~.L .. ...... 4~.!? .. . .. . ......... . 
K8DF 100244 32B6 3292 35 49 5221L 

..... IVlDFL. .... 0.00.020 ......... 4;!.~~ .......... ~22;\L . . .. ..... . .. ..... . 
~BDFMAX 10026 4 52 4 5222E 5223 

... KBllfHIN . .10.0ZH. ...... 32?9 ...... . .. 5".Q~ ... ~22.4 .. 
KB['FP 100264 522 53 1 3277 ·· 3·ills .. ·· ·3550 ····· s'ii4C 

. KCE .... QOlo l l.7 ......... 24s..... . .. ~6.1I~.. 10S.1 ............ . 
~CE I 00 11 33 579L 

.. KC!':I.. 2 ... Qono~ ........... 6.Q9 . .. 606L 
KCE l. 4 001214 596 ·61·0i.·· 
KeE l. S 00 1220 5BS 6 1 3L 

.. . Kciiio···· · 0020'i s ··· .... 7"i 3' .... .. ... 'j i 7(.· ··· 
........... KCHOd .QO.' \ ~.Q ......... ? 9.1 . . ....... ?~?h . 

KCE 10. 2 002 140 757 772L 
. .. ... . KG!; IQ , 3 .. QQi! I .~ ~ ......... . ?n ... ....... ??~L.. . ...... . 

KCEIO .4 002164 753 7B3L 
.... . .. Kcn.o •. S .. 00220;l ......... n .L . .. . .. ?5>lh 

KCE II 002214 725 BO I L 
. ... . .. 1>1;":.\1 .• S .. OQ2;?~.~ ........... lIo? .. .. ... ~Ao.~ .. 

KCE l 2 002246 6B4 817L 
. .. . .. ~.Gl". 1 i!., S .. o.Qi!?H .......... 8.23... .. ... . .~?~L. 

KCE 13 002266 B18 83SL 

' )(REF VI ·.l .. 

P~9~ .. P? .... 

'772 
. !~S7 

8SS" 

. ..... ....... . 



' HI>;! TEIlMT"'"AC n~HUA~t · 

CROllS. R~f-"{lJ;«C( .. rMllE ... 

~~~p'.~ 
KCE1 4 
K.C.~? .. 
KCE2 . 3 
KCE2 .. 7 
KCE3 
KCE4 
KCE4.3 
K.G~4 • .7 
KCE5 
KCE6 

"' KCEl' 
K.C!;11 
KCE9 
K.~.~9.·N 
KE19.97 
KP.d ... 
KP.2 
L,F 
MA. 
HA.EtRK 
HA·.CD 

.. t'I.A .•. GR.~H 
MA.HSM 
!1~: I C;M 
MA.RV 
M ... F>vl". 
MAIN 
~M~· .~ 
MAINI 
~A~N2 
/1t.INA 
M~.ACR 
HB·. ALF 
MB •. ~Nl>I 

M~·c/lL" 
I'1B.t\PDA 
tW .. "PQl> 
MB. NOn 
M.B . WR~P 
MI. 
t1L·25L 
HI,Kl[l 

.. M.l , .QN~N 
MI . F"FF" 
~.l .PW.~. 
MI . XMTH 
MI •. ~OFF 
MODEA 

MODEB 

MOJlEl 

HODES 

992396 836 
00232·4 ····· ··· 847 ' 
qo, nf> ......... . ::11111 •• 
991271 6 47 
p.Qln6 . .... . .. . 60'1 1 

574 
. q~~ 
672 
666 

991277 
99U1A 
001335 
9.QP~.P ..... . 

"'6~6' 9913 4 1 
0013 44 
602002·· ····· . 

577 
" ,,'<iii 

~QgQ9~ ..... 
002007 
Q9_~O.4? .. 
902971 
OQO.200 ... 
900240 
0909,2 ... 
999994 

. 7.Q~. 
702 

. 7.~~. 
728 

.. 1.11'( 
122E 

... . I~.E .. 
5254E 

PQO.0;4.9. . . 270 
000020 . '25'23" .. 
0.0000.2 ......... A 9n . 
090091 1911 
000199 7S6 
000209··· ······ 'l 'I'ill 
PQo.Ql.O .......... H~~. 
099094 258 
999M P. . . . ... ;1M.~ 
999937 273L 
0.Q096P. . . . 2.112 . 
009945 279L 
~Q9Q~9........ :;! .1.4~ . 
000010 2:505 
999940 S9S ....... .. ····5023 
09099.1.. 27 46 
099299 ''i i2 
009.190 . . . . .~.~p. 
909092 S15 
90999~... . .. H~9. 
099049 5274E 
9P9?Q9. . .. .. . .1?~~ .. 
000004 333 
9090 19 ........ ~7~ 
000100 5275£ 
9QP.09.1. .. , .. .. 9.e~ .. 
999992 5270E 
9009~9. . ....... ~.5~. 
190307 269 

.\9.~5. 
199319 514 

10Q3H ... 

100312 

.. (~.38. 
5000 

..... 27.l 
1737 

. 3747 
3334 

8 46L .... 8"50" 
. .... .. ~n .. 

659L 
... A~;\~ 

616 
. ~~3L, 
67SL 
677L 

'678L 
683L 

···· · 7iiji.. 
. .. "-ok .. 

708 
.... .7~.4~ . 

73 4 
.... ~?q 

316' 
.. 1.00.5 

337 
2743 

. . ~2~~e:. 
5256E 

78 4 
. ii i 2 
~A~.3e:. 

258L 
~.2 ~.e 

28.7 
1932 

.... ~~2,9 . 
2644 

649 
-, 5264E 

4325 
2907 
4Q) Q 
:!924 
~.:;;~.~ 

.. ?'FQ 
503 
.322 

.96~ 
328 

, 1 5!9~ 
594 

181'.3 
5922 

37-1 
2069 
4481 
3337 

853 .. 
,9)1 

624 

712L' .. 

748L' .. 

482 
l340 

1115 
3is2 

3594 

_~9,lL. 
1952 
4799 
3812 

665 

450.1 
4793 
.~2P.~E 
3635 
4497 

2.2~,~ 
509 
.3?~ 

.~~?,~E 
338 

~~~A . 
639 

)99.3 
5258L 

.;j?~ 
2267 
44a3 
3359 

858L 
..9?~~, 

655L 

5251E 
450·4 ' " 

5250E 
5249(' 

5263E 
47'i6" 
,732 

5259E 
5266E 
5260E:" 
~ ,::~"~~, 

2 4~.~ 
2576 
~?~Q 

42 1 
~~2;4 

664 
2J~"S 

.4~,~ 
:?48S 
' ij4~ 
3559 

719 

526'2E' 
752 

.. .78.9 ... 

805 

)(R"EF Vi. i 
P~~E 1\3 

987 2661 

2596 2599 3672 4848 
2"9 4'i "S27"iE" 

.. ~272E. 

755 783 1()1() 1088 
2!4.2 27 44 42.70. 5248L 

697 ' ;;3"1 75 1 "" Eio4 
V 4 5 ?Q5~ ~~~4 3~~4. 

~5< 4 ~4 .. ~99 . ~O~ 
2487 2575 2577 2594 
"~2~eL 
3757 5278L 

2853 4951 4974 S99 1 

5276E 

1091 1199 11 14 1864 

986 198? 11 "2 9" 140 4 
~~.~~ 3~\l 4::!69 49~0 4973 

.~~8 970 9.83, 985 
2691 29 49 29 4 2 3570 367 1 



H I ~ 'l'EIlM1 NAC FIRMWARe 
eRO.SS . . REFERENCE . . lABLE ... 

~p.. JlE~. L . OQOM.Q ... ...... . \ He. 
HP.PUPI 000000 136E 
/1f" • flJf'~ QOQ01Q . .. .. H;\E. 
HI' • TI CI\ 000300 132E 
HPY8o. 0.1;\1;\ 7. . ,,6081.. 
HS . B~ 000017 3335 
HS •• f'll .0009.4.0 .... ~~~. \ • . 
HS.FDX 000200 3758 
tiS, P!;r,I 9.QOQ~9... :'i;1.~9~ 
HS.SPS 000100 5282E 
!'(KC .. ~!3!s~.... .:}~.:}~.~ 
NH! 0001 46 357L 
NULL QQOQ90. .. ... . . H .t;: , 
OFC 100243 280 
.QfCtI'K .. Q9.Qo.E .. .:}i(?~ 
OFHAX 000040 3763 
nF.'p. ..... .1.0P.2~~ ....... . 3:1.\P. 
OUTF 100200 3218 
f;~ . ~r; QOOOt7. ....... . .1.37E. 
PI . £PS 000040 139E 
n • FPX oQO?oo ... )4 .K 
PI . PEN 000020 138£ 
PI. SPS ~O~I~O .......... ! .19.~ 
P2.50HZ 000200 ISlE 

. 1'2.' ~l-F OQOQ.IIL .. ... H7.~ ... 
P2 . CBLK 000001 144£ 
P?·N:('s oQO! Q9.... ..... ).~9.~ .. 
P2.NQSC 000020 148E 
r.2, .~O.To. . O.QOQO::! ........ . H:iE .. 
P2.VT52 000040 149E 
F:? WRAP OOO()O.~ ...... .. . H{>~ . 
PBS 007126 1335 
f'BS) ... 09?!.4.~ ......... ?.1.~.~L .. 
PCA 013162 1225 

~3 4 
3557 
M~3 

518 
. 4~12 

3361 

S283E 

3209 
~?7Q 
521 1£ 
3.2 21 
3771 
;\3?? 
3385 

3385 
33 8.5 
3445 

2 146E 

... 1'1;1)), Q .I. ~ .I?O ........ ~M.2L ..... 
3656L ' 

'jt,'77L 
.3M8 ... 

PCAl . ~ 013213 3666 
f:~~? ..... .Qi.32.2.Q ....... . ~M.L .... 
PCA3 013227 3686L 
rCM . 0) 4?~.? ......... ~.48?" 
peAS 013241 3690 
F'CA6 OIl24.6 ......... 3.682 .. 
PCIF 01325 1 457 
r~QF . 0' .3~.1.l .. ........ ~7.~!<~ . 
PCOFI 013326 37 49 

... PCPf~ ol~~7:,\ .... .. . 37.6:1 .. 
PCOFT 013375 663 

...... . 11l6:; ... 
PCR 01 4013 11 39 
PCRLF . ~!~()!lk ........ 1;11:'\ ... 
PDC 014027 1218 
P.IIl: 1 . QIM:il .. .. .. .. 3B.6B.l .... 
PDC2 01 407 1 3863 

. POI.. .. 0IA0.75 ........ . 1215 ... 
POl l 01 41 34 3921L 
PD.L? . QH I 57. ......... 3.9. 12 .. 
PIC 014165 111 6 

.. ;l69?h . 
3693l 
l6Y61. . 

637 
~n1.. . 
37S7l 
;\78. 11. 

675 
.1.623 
2127 
~e.1.lh 
1772 
3.878 . 
3880l 
.l811 I .. 
3934 
;\?;\61. 
3953£ 

..... P. Il: I ....... Q I.4 2)~ ......... 3.9.7.IL ..... ;\?IH 
1831 I'lL 014234 1212 

1:'<70 
5279E 

321 5 . 
521,E1f: . . 
5218 
3?6~ ... 
5208L 

3389 

3567 

376'2 ' 3'777 

. ~~ 1.4L. 
5209 5210 

367;1 ....... 36il9.~ .. ........... . 

678 
.1.6~6 
3815 

1776 

803 810 
J.4~.'? .... )44 ~ . 
3829L 

1779 38SLE 

.. 18Q~... .1.6P8. .. ;l.6Y.6!; .. 

S'21 '7L 
.. 

5211 

'XREt VI, f 

f'A~E Jl4 

3760 

.......... 
859 862 865 

2\8 4 ;J7~.3~. 4176 
868 

~lBl 

973 



Hi9 'ttRKtN'IIL nr;:MIJIlt.:E 

.~R.q~.!;. ,~En.~~.~~.~. 1~BL.~ .. , . .. 

f')L) . 014271 .. 4024L 
PIL2 0143'26 40'06' 
PLF .<?06~.~4 ... lI38 ... 
PLFO.2 006362 '20'S6'L 

. PhI'~·5 007034 2071 .. 
PLFI ' 007070 2065 
.PLF 2,. 007074 2096 
PLFCR 0071i2 1012 
f'RLF 007234 1203 
·F·RLF'0.2 00'7242 i2'S6L 
PRLFO . 5 007316 2269 
·F·j:iLF·C '0<>'73'55 .. .. 

2265 
PRLF2 007361 2298 ·F·sr. .... 01';346 J 3'74-' .. 

PSDI 014363 4077L 
F"s'[t:i 0150i2' '4081 
f'~)l~. 015024 4107 
f'S['3.5 OJSojo 4100 
PSD4 OJ5035 4078 
PS"rt5" .. 

OiSO'43" 41 '1 S' 
psrlu 100314 2993 
PSDWE ' 00033'; 

.. 
4106 

f'SIF 015051 602 
PSIF'i ' 01S()52 4140L 
PSIF2 015067 4143 
ps'ciF" .. oi'si'oo' 6 '06' 
PSOFI 015101 4171L 
'ps'cii";! . oi·si·i." -ii'74' . .. 

RAM 100000 3542 
'RAMP 6l:iooo 1287 
IlM~ . .. Q~_:?J_~? . 12,84 
RHST 015227 1523 

. . IlW.~P'I,IT . . .QOQP7 .. .. . ~)~ .... 
SBC 015251 4 283 
.SF,C, Ql:;26) .:!7 4 7 
S BR 012157 1265 

.. . ~~R, 9121 _7:;! . 199t;J 
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