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Written bv R. Nick K. Boland February 10, 1983

Saint Jdoserh, Michigan

Initial consultation bv Tom Elog

UThitial hardware by Michael G
Hardware finished bv Anthony M. Olson

caomman are where subroutines
Other instances are where
AJMFP s used to reference

e e e



4 0007 RELL EG 000001 11R 3 Bell
R QOOS . BE SR O000L000R L I = LY = Y =g
& 000w HT' 00001001ER $ Horizontal tab
.............. oo QO0A W BB 00001010B 5 Line feed
CR O0001101E H
QO010001R H

................................... Bonaorin gl T
....... 0QOLIO00R . 3 L

00011011R
01111111R

........................................ M Bumber W E IR
o Number of Tines ds 1..Z2F .

Max number of chars/line 0..79
Number of characters is 1. 8

MAXL INE
NUML INES

Y

ve wn

8051 processor canstants

E@
EQU

E 111010R H value
EGU QOOOD0O11R $ Init value

QOPS IEINIT EGU 10010101B 5 Init value
33 0oz2 IEDMA EQU 10000010R 5 Imit value




QOZA
QOsE

{B_CAPS
KE_TAR
KE_SPACE

KEB_FOWER

KE_DEC
. KB_ENT

Kewvboard data

Data from the kevboard other

10010110R
10010111R

e arrow kew
Down arrow kew

Numeric
Numeric

Numeric
Numeric

levrad

Ckevrad.

7. key

decimal
enter . ke

dash




It indicates that the second character from
....................... kewboard will . be. the data .with. the following definitions.. . ... ... . .. i i,

Function

H
100000018 5 Function
100000108 . .. . Function |
1000001 1R H
o 100001008 3 Function |

10000101R 5 Functiaon
10000110R s Function

10000111R 5 Function
10001000R $. Function

modes and to perform different functions.

0020 BC_ID EfL 10000000K H d kevboard ID number
KBC_BELL ENd 10000001R 5 Ring bell

................................................. Looaaa oy B B L
100000118 s Disable kew click

10000100R Enter cars locked
10000101E Exit caps locked

10001000R
10001001ER

40 008A
41 QOBH




4 OU4F SERNT Enij 01001111ER 3 rows, 80 chars/row

5 LLL.ooee SCRN2A . EQU 100110008 3,2 VRTC, . 2T rOWS/SCREEN e
............... T g e B G ol 116111008 : R T e ..
........... 7....,.....,..QQ‘??....,..A...........A...........E@BN.S................E@.U.........1.0.0.1..1.09,1.&..........=...!.i.r.'.e...19..L.'r'.d.e.r.l.i.rl.ey..JQ..S..C.a.n..!‘i.c-.eﬁ.‘....._..,...A.......‘...._,..,.
v ] 004E SCRN4GA EG 010011108 3 attributes, curser, 20 HRTC ’
............... %  OQAF ... SCRN4B _ EQU _  01001111B i attributes, curser. 2 HRTL.

10
............. .1‘1...........,...QQ?’.Q...........................‘.C.SIF‘.T..................E.@.L!........C’.‘?.l.Q.O.QQC.’.E‘.‘....,....?..$.f.ar:t..°.'.i.%.".!s'i.“-.'z..Q..d.e.].in'.v...1../.1'4':'r:%.t..._..........................

12 0040 CETOP EQL 01000000B 3 Stop diselavw o
DU U Q020 CCRSR ... EQu 100000008 . $.Load cursor position

14 00AD CINT EQL 101000008 s Enable end of frame interrupt

15 QOEQ CSET EGL 11100000R 5 Freset counters
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4000
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Register banlk #0 used in backsround Jobs

3 Work pointer #1 (RO e
e e R
 Werl pointer #2 (R
Address of —PTR2- "~~~y
2 o ei.........3 Index resister 1 (R2)
e L B e
) Index resgister 2 (RZ)
................................................................................................. L LR LE TTEP TP PSEEPSEEPPERPPEERE
3. Work resister .. CRA )
R e BT
3 Temporary holding resister RO
A P TERARRE L LI
....................................................... Work register 1 . (R&) e
Address of -WORK1- 0 T
Work regsister 2 (R7)

Address of —WORKZ2-

Reaister banl: #1 used in DMA routine

...................... EQU. RO ............5 Fointer inte line order  (RO) ..
EGL OzH $ Address of -DMPTR-
.......................................................................... EQU O RY ... 5 Current DMA line number  (R1) L
EG OYH 5 Address of —-DMLN-
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coedRR 2y MU TER TERMINAL . F I RMNARE. YRR LTI, L, 0 e e
.............. L Beneral use varidables from OAH Yo AFH
- :
.............. P 000A U EMADRKEL L ERY L OAH L 3 Next address of IMA hish bwte
4 OQOR OMADRL EGL OBH 5 Mext address of IMA Tow brte
.............. R P T e e LT RSN
.............. T Q00D UIEETCH L ERUODH s Ineut fetch pednker
= QOOE ICOUNT EQL OEH $ Input number count
2 .
,,,,,,, B PR RE GETORE T ER T BRH R Shars menen et
............. Ll 010 QFETCH L EeW 10H s Output Fetreh eadnter
12
............. L3 001 LXPDS L ERU H 8 Actual X-eesitien
14 0012 YPOS Erd 12H 3 Actual Y-position
135 ...
R HFSLRIIRNENe GOE T AT Eaii NI RIEIEIEPTPTPR AR eRa O F et Charaiier T e
............. 17 o 9RA L JRINADL L EBM14H % Address of next character to elet
............. 1 Q0L . DSADRH o ERU 153 Dispatch address hish
20 0014 DSADRL EGid 146H 5 Dispatch address low
e
22 Q017 TSCROLL EGQL 17H 5 Torp line of scrolling regian
............. 23 00LB LU BRIX L ER o asH 5 Tee line af the bottom fixed resion
............. 25 0w ... EMADRH o EQU O aeM % ANSI parameter address hish
26 001A FMADRL EGiJ 1AH 5 ANSI pParameter address low
............. 27 L WQRLB L FMNOM o ERU IBH 3 ANSI number of parameters
28 Q01C FMVALLE Ecil 1CH 5 ANSI current value of Paramete
il
e B GG ™ T TN Eaii ORI EE T TP R e OErd TI Sumber T
............. Bl Q01E . HSLINE o EQU 1EH % Hold screen mode ling count
fcid O0IF GEET Eal iFH i Grarhic set G1 and GO select
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### Z-2% COMPUTER TERMINAL FIRMWARE VERSION 1.03 #¥#%

.............. L s FRlass that define biwte ZOH
e H
X .................................................................................................................
...... mermal o
blanked
..... auxiliary
B LAY

11 H Flaas that define bvte 21H
Z

i

D b 12 ok by Eramg i
.................................................... = no X-pos change 1 = chanses ...
1

= 25 enabled
= no XOFF received 1 = received

Eiass That defime Bt BaH

BIT 18H H O# has been done once
............................. OOLD. . GNEE L UBIT O APHo 5 Indicates if #GNP* has been dane onge.
001A ENBLCUR RIT 1AH 5 O = cursor disabled 1 = enabled
5 erase all data anly unprotected

= in Prosress
1 = disabled

IC mode on

ey
= only unProtected



Z29ROMs MICROBENCH 2051 CROSS ASSEMBLER (V1)-21%
..... ?*?.Z:Zﬁ.ﬁUHFUTERAIERNINAL”FIRNUARE.MERSIQN.L;Q3H.“.“.“.”.”.“‘“4“.“.“.“.“.“.“.“.“.HAH.”AH,“.“.”.“.“A“.“.“.“.H.“.“.“.“.“.“.“.“.“.“.“.”‘”

ne.parityv. . ... .01 EeRLPAnRIEY.
normal Parity stick

& QO0ZB ALITOWRAP BIT Z2BH $ O = no auto wrap 1 = wrap arocund

.............. Zoe L OORE W AUTRCR U BIT L ZCH .0 = no ante CR on LF 1 = aute GR. .
] 00ZD ALTIOLF BIT 20H 5 O = no aute LF on CR 1 = auto LF

.............. P QORE L ONLINE  BIT O UZEHL 5 0= off ddne L= en Nine.
10 Q0OZF FULLDPLX BIT 2FH 5 0 = half duplex 1 = full durlex

2
2z 0037 L250N BIT 37H 3 0 = status line off 1 = status an
] !

............. 54............‘.......

............. 2&..“.”.”.”..“.”.”.“.”.“.”,H.“.“.”.i.“.“.”.”.“‘“..”Flaas”that,define“bxtg.EZH.“,“.”.”.n.”.“.n.“.”.”.H.n.”.“‘“.“.“.“,”.“.“.”.“.”.“,.
26 H

............ 27“.”.“4”.”0938”.”.“.“.“.”.“.“,”.”.CBNﬁﬁ.“.“.”.“.“.BIT“.“.”3&H.“.“.”.”.“.“.i‘Q.ﬁ.h!inkingucunﬁqn.“.l.i.nﬁn”blink“.”,”.”.”.n‘“.”.”.“
za 0037 FRER BIT E9H 5 0 = S0 Hz 1 = &0 Hz

............. S Q03B MONTTOR L BIT O 3AHL 5.0 = not moniter mede 1= meniter. .
20 QO3B SCRNSAVE BIT 2BH 5 O = no screen saver 1 = saver on

............ 3”.“.”.”.“.QQEC“.”.“.“.“.“.”.“.“.“.RRIEZ..“.u.”.”.“BlTu.“.“3QH”.u.”.”.”..n.i.Q.f.m?iﬂuPRTﬁ.”,”.”.”.l,E,§H¥ilﬁfi.“.”.”.“.“.n.“.”.”.“
22 [sle)cin] ACHR2 BIT 30H 5 O = normal char set 1 = alternate

............. AR LOOBE L LUHNDSHE . UBIT. L FEH 5.0 = software .. 1 = hacdware ...
24

............ = . e . .
36 H Flass that define bvte ZEH

.......... 324”‘“.“.”.“.“.“.”.“.“,“.“.”.“.”.”.i.“.“.”.”.“4“.“.“,”.“.“.“.“.“.”.“.”.“.“.“.”,“‘”.”.“._.“.“.“.“.”.“.”.”.n.“.“.“.“.”.“.“.“.“.”.“.”
g 002& MOLDE EQU 2EH $ Mode terminal is in
.......... T TR

40 0040 ANSI EBIT 40H 35 0 = ather modes 1 = ANSI mode

............. Al 90AY DS UBIT L 8IHL 5.0 = other medes 1= ZDS made. ...
4z 0042 AlMZ BIT 42H $ O = ather modes 1 = AIM 2 mode

............. B 0083 MAZ O UBIT. 434 ... .....3.0-= other medes 1 =Haz 1500
44

............. 45.“‘”.”.”.“.”.“,”.“4”.“.u.“.“.“.”.”.“‘“.”.“.“.”.“.“.”,H.“.“.n.“.”.“.“.“.”.n.“,“.”.”.”.”.”.”.“.“.“.”.n,“.”.“‘“.“.”.“.“.“.”.”._.”4”
464 H Variable tab table

............. o OO TSR USUUURURTRR
4% 0029 TABTAE EQU 29H 3 Variable tab table 10 bvtes ta Z2ZH




......................................................................................... EQU 33H .5 Serial port baud rate
E&L 34H P Non—volatile RAM checksum =~~~ e
........................ G R T e d NEReE R GR T
7 w0m6 o Xypos o EBU O 3eH 3 Baved Yoeosition
....................................................................................... EQuU @7H ... 3} Blinkins rate of screen N
’ : Echy 3EH $TRUnRiAS Faunt For biink rate e
......................................................................................... R B AN G EE RIRER GRGRETT
..................... AR RO RE | Sl eek EeURE T
SEC gau o 3BHO 3 Seconds counter
.................. — ree e RIRGTe Emanter PP
........................................................................................ Eeu 3DH . F Hour counter .. .
......................................................................................... EQU  3EM .5 Last count of seconds displaved e
B eosE L JBRIRLD EQu IEH 3 Protected fields bvte | )
EGIL 40H s Powerup diaenastic errar $lage Uty

Screen line

Kevboard inrput line

LLCBIT Pl.2 ... 5. 0= normal video 1 = suppressed
BIT P1.3 5 0 = setup mede Tocked 1= mormal "t
......................................................................................... BIT  Pr.4 . .. Data termipal ready
BIT F1.5 § Readw to send T
..................................................................................... BIT  Fi.& .. 3 Expansion socket
) ; .. Bip Byig S Era e o e
""""""""" EIT O UBEE.YTTTTT T Y Predefined serial port transmit ein T

BIT F2.4 5 O = clear memory 1 = OMA CRTC



?
4 H without a change to the masked processor. Each location is
.............. BB accessed. with 2 ~CALL= and . contrel. is. sained . back. with 2 cRETma oot
&
e
k] H Initialization of internal RAM and anv other devices that
9 H
10 i
............. Ll 000 URZEIN B 1000H
12
............. L
14 H Same as RZ_IN but does not destrc
............. B suchoas CAPS LOCK, ON/OFF LINE. TIME on. slacke. @Re
14 H
............. L7 A00E L URBIINZ B OO
1&g
e
20 H Start DMA hook. This is Jjumped to at the besinnins of each
21 H OMA reauest from the CRTC,
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...... ### Z-27 COMPUTER TERMINAL FIRMWARE VERSION 1,03 HEE it et et
............... !.“.“.“.“.”.“.”.“.”.”.“‘”.”.“‘_.“.i.“.“.”.“.”.“4“.Ifﬁﬂﬁmit_h?9ktHAIﬁiﬁ.f?ffprms the transmit character s
2 H Function of the YerminaT for ¥he sérial port, =W
] 3
............... 4.“‘“.“.“.Tﬁig‘”.“‘“.”.“.u.“..”.“.ﬁz:XHT“.”.”.“.“.EQU.H.“.161$H.“.“.”.“.“.”.“.“,”.“.”.”.“.“.HAH.H.H.H.U.H.H.”.”.”.”.“.“.“.”.”.“.“
=
............... 6”.“.“.“.u.“.”.n.”.”.“.”.“.“.”.“.H.“.”.”.“.”.”.“.“.”.“.“.“.“‘H.“.“.H.“.“.“.“.H.“.“.”.“.”.“.“.“.“.“.”.“.“.“.“.“.”.“.”.“.“‘“.n.“.”.
7 ; send ar' XCIN tc. trle r‘('s‘t- ...............................................................

40 H of each transfer to the kevboard.

.............. 3 S R
4z 10247 Rz_KYZ2 EG 102AH

.............. T R R
44

............. B A..... .Escape parsing hook. This is called after an SESCT ds
LY H received.

............. S EETEREE TR R LR ERRRRR
4= 1020 R2_ESC e 1020H
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er at the curren

transmittine the charac

H Transmit line. . This performs the function of transmitting

Transmit 25th line.  This performs the function of transmitting

to the Port that is not selected.

........................ Frint pase. This performs the function of transmittins the .. . . . ..

page to the oppPosite Port in a form Proper for Printine (uses
CR, LF at the end of each line).

H Disrplav clock. Thise urdates the time on the 25th line.

32
33

H Display 25th status line. This displavs the svstem status

on the 25th line if the opticon is enabled and the user does
not have the 25th line enabled.

EQU 1042H




0000 20 2E SJMP 5 Start of Program

24 000B 20 AF 0z INE EA, 12 - 5 Double check
25 000E 20 i0 SJIMP ITMRO H

External interrupt reauest 1

...................................................................................... RGO R
EA. I3 Double check

Interrupt request

e

e

H Serial port interrurt vector

5 Double check
$ Serial port

1004 IEXTIO: LIMP,

Q0ZA

0020 0z 100% ITMRO: L.IMF

art DOMA .jump

STOPOMA
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..... #3320 COMEUTER. TERMINAL . F I RMNARE . VER S LN . L, 0 3 ittt e e et e et e e ettt et et et e et esa e e e et e e e e e e s et ee e b et e e e eeaaananans
.............. DU & JUUSUUURUPPEEDPERIII § 3 8 3 £ 0 1 §-2- T8 -3 - £ - /P
2 s .
.............. B e Bet stack podinter.and call routine to set wp evervthing, L
4
TR - R {18 2 ORG.......30H...............................5 . Bemewhat arbitracy oo
&
............... 70030 79 BL SR UBTARTE MO ER, HSTACK i Indtialize stack o Rpodntern
2 0033 12 1000 LCALL  R2_IN "3 Initialize evervthing else
O
’ 10
............. 5
12
............. L A AN omadn e nt o O
14 3

............. L R i BMAIN® is in charge of giving contral to the proper routine
16 H whenever there is a character present in one of the FIFOs.
17 ...............................................................................................................................................................

o 18

............. 19 0036 12 ... 10z4 U MAIN: L LCALL L RZUBACK . ......La Backaround heok oo

20
20039 20 ... by ¢ JBo HSSTORF, MNL s IF not haeld screen, THEN ... ..
22 003C 31 Fé& ACALL  FCIF ] fetch char from input FIFQ
............. 2B003E. A0 O G MNL s I character, THEN
24 0040 11 79 ACALL IFCP H Processes character
R e e
26 0042 Z0 ZE 20 MN1: JNB ONLINE, MNZ s IF online AND
............. 27 0045 30 .. 12 AD......dANB O OKTRANS. MNZ . 1 IF outeut eort free THEN . ol
2 0048 20 0z 03 N:] PORTF> MN1A 3 IF auxiliary Port OR
............. 29 004B 30 BE 93 .. ................HNB_____ HNDZHK, MNIB . .. ... .3 IF hardware handshake THEN . ... ... ...
320 004E 20 BS 14 MN1A: JB CTS, MNZ 3 IF not CTS THEN skip

............. 310081 20 ... e . 1) MNABs o JB . XOFFRCVED. MN2 5. IF not -XOFF- received THEN... ...
32 0054 o1 4C ACALL FCOF H fetch char from cutput FIFO

............. 33,0096 ... .80 0D e MNZ o E IR characker THEN. L
24 00Sg B4 13 oz CJNE A, #XOFF, MNIC 3 IF char = »xoff THEN

............. 35 .005B. D2 i . BETBOCUXOFFSENT L flas usen woff o sent

3¢ 005D B4 11 0z MN1C: CJNE A, #XON, MNLID H IF char = »on THEN
............. 37,0060 G2 ) e UBLROMUXOFFESENT 5L slean user moff sent
32 00462 12 1015 MN1D: LCALL R2_XMT H transmit character
39 ............ e s e s s s eacssssesses e st s st e e e e eas s vaeeses e sas et At et ne e e an
40 0065 20 1F 0& MNZ: JB KBDISF, MN3 s IF kevboard enabled THEN

............. 41 0068 51 B& ... ACALL  FCKB ... 3. fetch char frem kexboard. ... ...
42 00&A 40 0z Jc MNZ 3 IF kevhoard data THEN

............. 43 006C 5L EE ... ARCALL KBCP ...l Process kevboard data
44 .

............. 45 00¢E 20 37 CS . MNz: o JNB O L2TON. MAIN 5 IF 25th status enabled AND L
48 0071 20 i5 [ JEB L25EN, MAIN 5 IF 25th line disabled THEN

............. 47 0074 1z O A03F . ..........keAlL  RzZDCLK 3. disklav cleck every secend ...
48
49 0077 80 BD SJMP MAIN S GO F T VET




............... LA IFER et FIFD character PROCESSOr
2 H
............... BB FIFCRR interprets characters which have been received (o .
4 H struck on the kevboard if off-line or keved as a local
............ B UL Function) . I the character is part of an escape seauence ...
S 5 then control is siven directly to that routine bv means of
LT PPEPPO ST the —dispatch address—. If it is a control character then it
- H U is looked up in ¥CTLTAB#., If found the prosram Jumps to the
v H approprriate routine, otherwise the character is discarded. If

10 H it is a displavable character it is placed on the screen
H after checkins for asrarhics mode, attributes, etc.

............. 29 oogy  BA oD 1z O NORM: o CJNE A. #CR. IFF) 3 IF carriase return THEN
3070080 20 e 78 OF JNB HSMODEF, IFP1 5 IF hold screen mode THEN

get v-pPos to check
with bottom fixed regsion
IF vpas Z= baottom THEN

on IFF1: JNE MONITOR, IFPLR 5. IF monitor THEN

start with normal displavw

canvert to ordinary char

............. S5.Q0B4. 7S FO. 0B TERRE MOV B BCTABAL s Get table AnFaL
S6 QORB7 0 011% Moy DPTR, #CTAEL

F7. Q0EA 20 40 1z B ANS L. IFFZA IR et ANSTL mede DR ..o oL
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..... w% 72 COMPUTER. TERMINAL. FLRMWARE VB RGN L O 3000 ittt et ittt e e et e et e e et e e e et e

............... LOOBD. 20 AL OF kB IDG, IFR2A 3 IR net ZDS mode THEN
2 000 75 FO 0E Moy B, #CTABZL H aet ather table infa

.............. e el e NN ¢ 2 £ ¢ ¥ S & L L o R 2 ) - N
4 0O0OCA 20 42 0& JR ADME, IFPZA 3 IF not ADM 3 mode THEN

.............. S.00CT. 75 FQ 06 oy By BCTABSL ket other table dnfo
& 00CC 0 0123 MoV DFTR, #CTAR2

.............. 700K BB IFRRAR L ACALL L STAB B Beanch theotable
]

.............. e i Eontro) character found in table. g¢ to associated address. ool
10 H Subroutine return will cause return to main idle loop
1 2 Y

IF Hazeltine made AND
IF char =_ 7~ THEN

...... IF alternate THEN dont mar .. ... ... ..............
IF SEH THEN marp to 7FH

place into alt mode

IF insert character made THEN
save character

Put character onto screen




CTAB1/2/3

- contral character tables

#CTARL# contains all

control codes for the ANSI and ZDS

#CTARZ* contains all

centrol codes

for the Hazeltine 1500

Shift out
Enable kevboard input

Substitute
Clear screen

Record separator

=

Set cursor home

Escare
Escare code Processar

Horizontal tabulation
Tab to next column

Pick G1 character set

Shift in
Pick 53O character set

Perfaorm LF and/or CR



MICROBENCH 2051 CROSS ASSEMELER (V1

s.barriase reltunmo
§ Perform CR and/or LF

space
Cursor left

Data link escape
5 Cursor riaht

............................. 0?.”.“.”.”.”.”.”A“..n.“.u.u.”.u.u.”.”.”.ﬁé”.”.“.Hf.”A“,”.“.”.”.”.”.”.”.“4”Haﬁ,.wﬁyéiniébuié%iaaA“.H.H.H.“.”.H.”.”.“.n.”.
QL34 Special function

Q004 CTABRZL EGL ($-CTARZ) /3 . Tab e Yenath
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### 7-29 COMPUTER TERMINAL FIRMWARE VERSION 1.03 ##x%

............... 33 BTAB mosearch table
2 H
- RO SRR, #STAB® searches tables of specified length for a match . ...
4 3 with the first character in an entrvy. oI
=] H
............... B B
........ 7 3. ENTRY | (A) = character to match X
...... TR P R : e R U T o PR R TP RPRIES
? 3 (DPTR) = table address

bump to address hish bvte

aet address low byte
save address low hbvte

bump to address low bvte

] H bump to next entrv if anv
............. By 0151 DS FO E7 ..o DdNZ B ST UL UNTIL #entries = 00
40
............. A1 0154 B oy A WORK L3 Restore orndginal character
42 0155 D3 SETB [ 3 Flas “C° far no match
43 0156 2z RET
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-
o
prag
<
<
>
-
D
]
m
[

#PUTCHR* puts the character onte
wrar around at the end of a line

01SD DOPL» LINADL
0140

B

@IFTR, A
OFH, #CHRORL

DFL
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### 7-29 COMPUTER TERMINAL FIRMWARE VERSION 1.03 ##3

EMBLER (V1)-213

24-FEB-23 15:30:0646

FTR1

Get pProtected fields
IF none protected THEN

clear carrv
and return

Calculate line address

Mask to attribute memarwy

Get courrent attribute

Mask to get onlvy attributes

ELSE return protected

CELSE mask with pratected. ... ... L.

IF no match THEN return

Set carry

R . e



..... BRSO TER TERMINAL F I RMWARE . VER S N L, B B ittt ettt e e e e e
.............. A EBPE moskde avern Proatected Faelds
prd :
.............. B BEPF ¥ checks to. see if the current position is . pretected. .
4 H If so then the cursor is moved to the next unprotected
.............. Db et i character pesition. oo the sareen..  Lf. there are no unprotected . ...
) H pasitions from the current cursor pPosition to the end of the
.............. B . screen then the cursor is moved to the HOME pesition. 0
2 5 The screen address is onlvy updated if the cursor pPosition
.............. ARt S -1 11 111 - C RPN
10 3
............. . AP
1z H ENTRY none
13 ;
.......... g g e
............. TR PR
14 ' g USES A, B, DPTR, WORK, TEMF, FTR1
............. L s
T
............. 19.01A% 21 B8 L BRFi . RCALL _CPF . .................53. Check protected fields ...
Z0 O1AB 40 [} Jo SPO 5 IF not protected THEN
e 21 01A00 OO PPRPTRPRN RET L ME I
gt B BB
............. 23 O1AE  ES 11 BRI MOV B XP S
24 01RO B4 4F i1 CJNE A, #MAXCHAR, SPZ2 3 IF end of line THEN
ceeeei.. 28 01B3 73 AL 00 MOV XPOS. #0 5., kesinning of Yine ...
o EZeee SRR R L PR L LR P LR P TLE PP TRPPTPPPRRPRERS ety AT high e B TETAANANA QT ARE
............. 27 Q1Bg B4 17 05 ... GJINE A, #MAXLINE-1, EP1 3 IF end of screen THEN L
23 O1BB 75 12 00 Mav YPOS, #0 H beginning of screen
eeei.... 29 O1BE 21 B AMP BLINAD LU new address and return L
30
cieeee. 3010 05 12 JERLE INC YRS . 5., ELSE bump line number . L
BB GRS e e B SR G : oy o o De. Dot
23
............ B TG OB L e N R T e
............ 33 01C& 71 EA ACALL  BLINAD ceeiiiiiiii 3 calc new address RO
R roctRERRA SRR G e TR aE rroctk SR : R e BTSSR
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........................................................................................ FCIF =~ place character din dneut FIFO

#PCIF#* places a sinale character into the inrput FIFO.

EXIT (A) = character
e B = set AF o pooms clear otherwise
YEOY = set iF XOFF 18 needéd, clear otherwise

MOV DFH, #HIGH (IBUF)
ISTORE

No =XOFF— until otherwise
IF queue at XOFF paoint THEN

Bump count
Bump store and check wrap

ISTORE,. #LOW (IBUF)

Y an ENE R e T
Enable entries
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ook 229 COMPUTER  TERMINAL. FIRMWARE Ve RS I . L O3, Bt ittt ettt e e e e ettt e e e e e e et e et e e e e e et e e e et e

............. L3S i FRIF oo fetceh o characten from o dnedt FIE s
2 3

.............. e BFCIFS, G5 used. to fetch A single . character from the dnput
4 H FIFO if anv are availahle.

............. =
& 3

.............. e e BN RY MO e
] 3

............. e UEXTT (A = ocharactern Af avadlabde
10 H ‘L7 = set if no character, clear otherwise
11 B
1z s USES A, B, DPTR

............ e
14

............. R O = I ¢ N L2 1 I « ) A L L N
164 O1F3 70 0z UNZ FI1 5 IF no data in sueue THEN

............ 17 OARA D e EBETBO G RBoset carnw and return
13 OIFB 22 RET

B - N
20 O1FC B4 [«3] 0z FIi: CUNE A, #ILO, FIZ 3 IF low water mark THEN

............ 21 OIFF 1z 1018 o JRBALL RZUXON s send TXONT now e
22

............ 23 0202  CZ AR . EBIRT O CLREA B ket out entrdes
24 0204 75 =3 57 MOV DFH, #HIGH (IBUF)

........... 29,0207 85 .00 82 Moy DPL, IFETCH .03 Lead input buffer pointer
26 0207 EOQ MOVX A, @DPTR 5 Read character from FIFQ

............ 27,0208 FS. RO My B AL Bave temPORANY e
28

............ 29 020D 05 om0 INC O IFETCH ... 5 Bume fetch and check wrae
20 0Z0F ES oD MOV A, IFETCH

........... Froo2ir B4 O FO 03 L UBINE o As BLOW CTBURHILEND . FIE
32 0214 75 on 0o MOV IFETCH, #LOW (IBUF) 5 Reset value of fetch pPointer
33

-~ SLPPRRRE & GE T g s FEOURT T R emeRE G
390219 21 AR P 3 Return (saves ROM)
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##3% 7-2% COMPUTER TERMINAL FIRMWARE VERSION 1.03 #3#x

.............. L BE L LEIF = doek at next character on dneut FIFO
.............. B ... BLLIFx returns the next character from the ineput FIFD if there
4 H is one but does not take it off the FIFO. This is needed for
k] H “look ahead” applications.

character if available
set if no character, clear aotherwise

Loe=1D 70 02 Nz LI 5. IF nmo data in queue THEN
"""""""" C 3 set carrv and return

DFPH, #HIGH (IBUF)

e ZLOZEL TR B BT R RN T BHTOH TR e R BaF R et
............................................................................................ A, @OFTR . ...........} Read character froem FIFO
"""" [ 3 Flas evervthine ok




: CROBENCH H051 CROSS ASSEMBLER (V1)-2
..... a3 227 COMPUTER TERMINAL  FIRMWARE VER S N L O B0 ittt ittt ettt et e e e et et ettt e e e e ettt e et e ettt et a s
.............. e BR L PROF = Rlace character dn wcuteut FIFD
o] H
.............. B .....®PCOF® places a single character inte the ewteut FIFQ and
4 H checks for anline and half durles.

‘¢ = set if no room in FIFO, clear otherwise

OPTR
............................ 20 L 2E 0z FCOFE B ONLINE. POL 3 IF effline THEN
&0 L7 - EIMP FCIF 3 place wn input and return
""""""""""""""" AR s LY AR T LR, EGE T IE YR RA T F iR e mede THEN T

Pplace on inPut alsao

B, A 5 Save temporary

A, OSTORE
#LOW (OLEN).

POz store = aqueue lenath THEN

.......... R e L1 R V-0 DRL - DOETORE : v EFer Fointon
L 21 0244 ES FO MoV A, B H restore character
......... T DB G T L F R e ta B ERer
23 0249 05 OF INZ ISTORE H bump store and return
R RRRRE* 1 o AL R RRREIRTLLERERELRRREEE R+ttt T rrn sl R TR TR LR




#FCOF%* fetches a character from the ocutput FIFQ if any

........................ EXIT (A) = character if available

Moy Ay ST ORE e
.................................. CONE R ORETEH, BB B ebeRe B FeR LR FHEN e
SETR C H set “C” and return .
........................................................................................ REF e e BE AN
S T LS R REEERRREERLLERI V-V ELLLEE BB RHEGE GUBUEY T T T
MOV DPL., OFETCH 3 Load output buffer Pointer

CLR EA 5 Lock out entries
............................................. INC  OFETCH .5 Bump fetch pointer ...
............................................ et A OSTORE
............................ NE AL HRE TR R TR e bere B R L FHER
......................................................................................... MOV OFETCH, #LOW (QBUF) 5 reset the values of . ...
MOV OSTORE, #LOW (OBUF) 3 fetch and store
......................................................................................... AN R R T




..... B A OB T ER TERMINAL  F I RMWARE . VB R O . .y 0 r 00
.............. B FCKB - place character out te the kevbheoard
2 3
b H #PCEB# cutputs bvtes to the kevboard using a srecial handshake.

KBIN,
ACC

FE1

save bwte

................................... fetch char from kewboard L
TTF none now THEN exit

ELSE pProcess character

and trw asain

IF contention THEN

enable interrupts
.................................................................................. wire out reauest

trvy asain

LINTIL check is dane

LINTIL safety check

e F.KR .......................
T T TR T
B, FEL 5 UNTIL all & bkits are done
R T P
EROUT 5 Restore status
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FCKEB — fetch character from kevhoard

ENTRY nane

delav 200 usec
........... éé%“agii.5i¥.n4n.“.“.”..H.”.“.“.“.”‘“.“.”.“.
...... data received ...

place data into word
IF all & bits THEN

last time to let clear

07 Far ok

Dielaw
Clear







20 0ZFA P2 10 MOV CONTLF, 5 Save control value

.......... 21 QZFC 0S4 FF 3 .shift and control
TUUTUESTORFE T30 YE in Proaress THEN ~ Tty

........... 2z o030t &l ED code a dans JumP

GEBOBOLL LR BRI BB 2 BB RERR AR

et
............. B T

27 i

ZE OZOR 75 FO 0% KP1: N Mav B. #KBOTL . s (BY = Yabie Yematn T
.............. 0306 90 O8A4B. . ...............hov  DPTR. #KBOT 3 (DPTR) = kevboard data table .

0 030% i ZA ACALL  STAR s ‘Zearch the tahble
21 0308 40 L PR e B IR found THEN

from kevboard

26 020D E4 CLR A
27 030E 73 JMP CA+DPTR 3 Jump to routine

empty THEN

IF Ha:z

mode THEN exit




autPut

IF erase kev AND

IF. shift. kew. down THEN . ...
IF in ANSI mode THEN

30 IF kevpad is shifted THEN

B BRI s invert. shift. function. ... .
P2 ic KP7: MY SHIFTF, C H save final result

P LB Moy ACC. &, G S.o...rlace dinto.data werd. alse. ...

I 037F 20 40 02 JB ANSI, KP11 H output <07

44 0383 Za BT s ARLLLEERL SRR 2% L L LRRRRRRLRRR e

3 ELSE IF in ZD3 mode THEN

ceeevea... AT 0384 PLo L AA KR11: ACALL  KPCOF ... Sl LB
44 03346 oo EO POP ACC

eeiree.... A7 OzEB 21 L SRR URRUUNNTRY - Y | | KPCOF . 1..0utrput final char and returno. .
43

............. 4?.”.“.”.”.”..n.”.n.u.”.n.“.”.“.“.“.”.“._.“.“.“._.“.”.”.“.“.“.n.“.”.“.”.“.“.”.”.”.”‘“.”‘“.n.“._.”.“..“.”.”.n.“.“.”.“.“.”.u.”.“.“.”
50 H Insert mode kev

e B e e e e

TR AEAR 20 4z DE KPa: ' JR ADMZ2, KP16&A 3 IF ADM 3 mode THEN ordinary

............. 53.9339“.”.2.”.“.”.ﬂ?.”.““.Qﬁ.”.”.”,”.“.”.“.”.”.“.UJE.”.”.NHAZL.Kﬁléﬁ.“.”.“.”.n..“.i.lF_Haz.mgdﬁ.THEN.ﬂrginanT“.”.“.”.“.”.“.“.u.”.u
540390 B4 o7 21 CJNE A, #KB_7 + KB_SHFT, KP1Z

............ 5?.93??”.“.29“.”,”.15“.“.“.“.”.”.”.”.”._.”.H.H.HA”.Mﬂvu._.”61.ﬁEﬁc“.”.“.”.”.“.”.“.“.”.“.”\“.n.“.“4”.n.”.”.“.“.”,“.“,“.“.”‘“.”.”.“..
56 0395 @1 14 ACALL  KPCOF 3 Outrput ESC
57



J J J J b

save ID

number

CUTECADM E mede TR S A
IF Haz mode THEN exit

character back

(DPTR) = function



A FPAGE 3

IF in ANZSI mode THEN

Check if




#KBTAR#* checks to see if the

DFTR., #KTM1
ANSI, KETO

autput back tab sequence




down in which case

o

whoard access routine

#EBACC#* is run whenever
from the kevboard,

an

iy

ENTRY nong

v s un

vr owe

3 Flas access received



ZZYROMS
..... #a% 7-29 COMPUTER.TERMINAL. FIRMWARE VERSTON 1 OB B¥E e

J

045E

. Q45

70450
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& H

.............. AT TP PP
=] 3

.............. e e
10 H
11 3

L0454
04325

48 049 @

A
e RTLORPA L 2E. B

54 Q49F v

............. S5.08Q0. ... 20 AR

Tabkle entries are! Kevboard data word followed b the
ASCII character to be transmitted if in unshifted followed

follewed bv teh escape seauence or ASCII character to be

transmitted. The exception to this is the insert character

DB ..

DE ..

KEB_DEC
....... Telan Tl

KEB_DASH

........... PP 1 N




ZZPROMS MICROBENCH 2051 CROSS EMELER (V1)-213 24-FER-23
LOMPUTER. TERMINAL. FIRMWARE VERSION  1.03. #¥x

................ O4RE. ...
10 0O4AC

O4ERA
Q4BER

,,,,,,,,,,,,, 27.04B0 . DE DR KE.2 + KEB_SHFT 5 Kevpad & kev shifted
5 O4EE 1K 41 A

KEB_ENT + KEB_SHFT
CRy NULL

............ KB:E%SH.f‘thgHFI‘”4“.”.L.ﬁQﬁEag.ﬁaﬁhukﬁTuﬁhiftﬁq”.“.“.“.”.“.u.“.”.“.“.”
=5 NULL
.............................................................. K EOMIA & KB BHET s Kavead Comma Koy chiiay e
T
($—KEBFDT) /3 } Table lenath



ESC 0 5, ESC 3
S EORCE i e e
ESC O T, ESC T

ESC O L
T
ESC 0V,

Functian
ESC 0O F,

ESC O G

fﬁbﬁé“iéhé%ﬁ ................... T






= H (B) = Y—-position

.............. TS SOy T L LR R LR
10 H EXIT (DFTR) = current address )
11 3
12 Ty LSES AL B TETR, CTENME. ETRLC

............. LB
14

.............. '50‘303"['CLRMUVTEMF'ASave-XPUS-
16 0504 74 47 MoV A, #LORDER 3 Get base of table

............. 170501:-25"0ADUABRddm*YPUS-oFFset
12 05038 Fa MoV FTR1, A 3 Move into pPointer '

............. 1"050"&‘&NOVA@PTRIEetva?uefromtab‘e
20 0S0A 75 FO =0 MoV E, #NUMCHARS 3 Set up for multierlvy

............. 21050E'A4MULAE‘Do;t
22 0SQE 2D ADD A, TEMP i Add in —-XPOS— offset

............. ZSOSOFF532MOVDPLE\Savelowhte
24 0511 ES FO MOV A, B 3 Get hish bvte

............. < .5..9.5..1.3.4.....3.4.........:’f.-Q,.‘........................‘....,............Q.E!D&......E\.v..#.H.I.GH.‘.(.':H.BRMEM).........5.4ﬁd.d..memc-r-:~:..c-f.fs.cft.lana..g.a.r:m'.............................
26 0515 FS 23 MOV DFH, A 3 Save hish bvte

............ T O T  E RET



region THEN

Add in aoffset

Z29ROM; MICROBENCH 2051 CROSS ASSEMBLER (V1)-21& 24 FEB 8% 1Si3010
oo BEEOZ27 COMPUTER . TERMINAL  FIRMWARE. VERSION. 1,03 #xs
.............. l.”.“.”.“,“.”.“.“.”.“.“.”.“.”..“.“ii._.“.”.“.H.H.UFRLE.:.ﬁenfntm.a reverse line feed
. B RN FRLE® moves the cursor ue
4 H If the cursor was alreadvy on
e R U the displax is scralled do
H with spaces.
D
.................................................................  eeeiiii....... ENTRY none
7
................................................................. iU EXIT O none
................................................................. ; a]]
................. 651@‘”'”EE'”'“'”iﬁ'”'“'”'“"“'”'ﬁh[#?'”'”'”'”'“'HGV'”'”‘A;”Vﬁdé'”'“'”'“
............ ”51‘*95172&'NEATSLRUU—RLI
""" 051D 1] iz FoO MOy B, BFIX
................. 052015F‘JE'F'3B
0522 12 ORI LCALL  CLRLINE
................. 0'57447”"VA*LURUER
280527 25 ig ADD A, BFIX
............. 23"‘3214%”“
240524/ F& MOV FTR1, A
e 25 05zB B Mav o FTRZ, A
26 052C 19 DEC FTRZ
............. 2705205‘605"1'3VTEMF‘A@PTR1
28 0SZF ES 1= MOV A, BFIX
29 0531 95 17 SUBB A, TSCROLL

@PTR1,

TEMFA

return

ELSE bumep up




32
33
34 0555
35.0558
26 05TA

ENTRY

nane

FLFCR .~ . perform lineg. feed and/or . carriase. Febtunho ...

line fee

5.

d if

POR.
PLF

the auto carriase return function

a.carriase return pPrior to Performing, A& ... ... i

is selected.

L ELSE do ocarriase. relunte o
line feed and return



..... * ?t*?..Z..—.B.?..EC'MF?UIER..TERHINQL.EIRMN.QR_EMEBS.IC'N.A.Q&.*i*_...........................................................................4...............................4.................

.............. 1P'“R-Performarrlasercturn
- -

.............. 3............,.........A...........................5.............._......A.*;*ECE’.*..n.-s:'.ve.s...t.h.c:..c.w:s.qr:..t.c-...’f.h.e..b.e?.i.r-.r.-.i.r.'s..'.:-,F...t.tv.e:..c.u.r:r.-.e.r.'.t..J.ir'.E..-...............................
4 3

.............. 5
13 H ENTRY none

.............. 7
] H EXIT none

.............. e . AU .
- ; T BT

............. 1 1
1%

............. 1 -':*'..@’?{5?&.....,7,55..........!.1..........99.........E’.L.R?..................HC'V........XPQS;..?*.Q.................._....i..Rﬁ’FHf:r&..’f.‘:*..t.'.E.E.'.i.f.'r'.i.r'.E?..Cff..!.i,'?.e:..................._.......4.
14 OS5F =1 EA AJMP BLINALD $ Build line address and return




#FLF# moves the cursor down one line in the display memory.

IF bottom scrall resion THEN
as usual

Set up to clear
Tor line of scroll resion

peivee 5 : B LT R R R EEELREAA
OS7E 8k H torp value for later

2k

............. <2 R L T EETEPEREPERERETER
38 05ee E7 PLFLF: MOV A, @FTRZ 3 REPEAT
2% 5 switch entries

EBLINAL
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Z29ROMs MICRORE

LSES A, PTR1. INDX1

PInit pointer to tab table

CREPEAT zero bovte




. 1 53 SETTAR —~ change tab settins
............ 2“‘“.”4H.“44.”.“4“.”.“.”.”‘“.“.”.”{“.”.“,H.“.”‘”.“.”.“A“.“.“.“.“.“..“.”.“.”.”.”.“.“.”.“.”.H.”.“.“.”.”.H.”.”‘“.”.”,H.H.H‘H.NA”.”.“
3 3 #SETTAB#* sets or clears a tab position deegqﬁ@ngHQH.ﬁhg ...............................

Save position to set/clear

Init pPointer
Get tab bvte

......................... Get count and Save LXES..
............... Get value desired

Flace into tab byvte
Chanse back




COBENC S5 MEBLER (V1)-:
LT27 COMPOTER  TERMINAL . FIRMWARE. VERSION, 1.03 %%

.............. 1MB—htrlzrnHltatcutlnc

fault is the last

a start far
Divide bwv

OShAT

QSDC

35 0SDE : 05 .

e YA terer SRR T R R R r PR PP PP PP PP RSP RRRPRED A TEMp e T
37 OSEZ B3 04 0z CJUNE A, WORKA, TR4

" P TERTEREPRES

A, TEMP

TRZ

ACC.7, TEBR

» WORK, #MAXCHAR
........... i MOV WORK, #MAXCHAR 3 Default value if net found
S5 0SFC | 8C 11 TER: MOV XFOS, WORK P Set next tab pesition.
............. S5 ompe B b TBR MU XS MIRK L ] SSE next tab ross AU
57 0600 21 AL JIMF SPF $ Skip anv protected fields




e

ey

ue us

v ue

u

#BTAE# mets current Position and then does a search for the

REPEAT save previous pPosition

save compare value



tab clear




IF home position THEN

flas = TRLUE

IF home position

ANt’ ..........................

skip aver backsround
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c RER ZS2Y COMPUTER TERMINAL FIRMWARE VERSION 1,03 stws T

............... iRINb—rmsbcH

R e ¥RING#* rines the bell on the kevhoard., If
4 H has a bell as the next character

< R S sa. that the terminal can keep ue with
& H communicate to the kevboard.
A R R T
2 H

TR e B R
10 H

............. 11EXITr-cne
1z s

............. 1:USE‘on°ne
14

............. 15
14 O64ER 74 1 RING: MOy A, #HKBC_RBELL

............. 17066051/0ACALLPCRB”utwtwmnandtormqbeﬂ
12

............. lc'ObbFuliBRCLAE“ALLL"IFREPEAqutnmtmPutchar
20 04671 40 Q7 T RGR H IF no character THEN exit

e 2 067 B4 ... O7 el OF i EINE A. MBELL, RGR . . . . LI IF character = bell THEN . ... . ... .. ... ... .. ..
22 04676 31 Fé& ACALL FCIF H fetch character and drop

............. 23(’6733C’F5EdNF‘R“L"NTILGhaI’Cteﬂ
24 067A 22 RGR: RET



ENTRY none

“~

............. Z?HQQSQ.”..EQn.n.n.ﬂon.n.n.QF.“.“.“.”.“.”.“.“.“.“.UJE.”.“.HGNSIA,E&GREI.”.”.“.“.“..i.lF”ngt.ﬁNSl.mqﬂﬁlIHEN“.”..“.“.”.”.HA“.”.H.”.“.
30 0637 75 16 B3 MoV DSADRL, #LOW (ZDSESC) 3 705 dispatch address

............. B e L s
32 06EA 20 41 09 JE DS, ESCRET 3 'TF not ZDS mode THEN

............. 33.9@39“.”.Zﬁn.n.n.léu.u.”.ﬁ?.”.“.”.“.”.“‘“.”.“.“.“HQV”.“.”D$ﬁDBL1.§LQw”§ﬁDH3ESQ2“.i.“.QDH.ﬁ.ﬂisﬁatch.ﬁ@ﬂrgsﬁ.“‘”._.”‘“.”.“A“.H.“.“
34

............. 35.9@?0“.”.ZQ“.“.“.Af.n.n.uQQ.”.“.u.”.“..”.“.”.“.N.AS”.“.“.HUH3m.ESQRET.”.“.n.”‘“.”?“IE.n@t.ﬁDN.ﬁ.mqggnTHEN.”.“.“.“.“.”.“.”.“.“.n.“
36 0693 75 16 EO MoV DSADRL, #LOW (HAZESC) 3 Hazeltine dispatch address
37 0696 22 ESCRET: RET H return




2

- 2

.............. 3.“.“.”.“AHH.H.H‘H.H.H.H.H.H.HH.”;”.“.“.“4“.“.“.“*ANSIESGﬁueansea.the”firgt“chanactﬁt“fnllawin94an“ESC“when.HAH.U.U.HAH.”.“.HAH.N
4 H in the ANSI mode.

.............. 5.“.”.“.“.u.”,“.”.”.“‘“.”.”.“,“‘”.t.”.“.“.“.“.“.“.”.“.“.“.“.H.H.HAU.“.“.“.”.“.”.“.”.”.”.“.“.H.“.“.HAH.“.”.H.“.HA“.u.”.“.“‘“._.“.”
& H

.............. Z.“.”‘“‘“.““.“.“.“.”.“.”.““.“.”.”;”_“.“.“.”.”.”.“ENTRY“.“(A)”;“characten.touearse”.n.”AHAH.“.HAH.“A“.”.”.“.“.n.”.”.u.“.”.uin.“.n“
g H

.............. ?.”.“._..“.“..“.“.n.”.“.”.”.”.“.”.;“.”.“.“.”.“.”.”EXII.”.”ngnﬁ.“.“.”.”.“.”.“.“.”.“.”‘“.“.“.H.H.”.”.“.”.”.n.“.“.“.“.”.“.”.”.“.”.”.h
10 H

............. 1L.“.H.“.”.”.”.“.”.“.“.”.”.“.“.“_”5“.“.”.“.u.”.“.“USEE.”.”all”.“.”.“.”.”.“.“.“.n.”.”.H,“.“.“.H.”.“.”.“.”.“.”.”.“.“.”.”.“._.“.“.””
12

............. M.....~..........-..,
14 04697 cz 12 ANSIESC: CLR SDF $ Flas first time throuash #PShs

............. 13 Ok?ﬂ.”.“CZ..“.”.1?“.“.”.”.“.“.“.”.“,“‘“.“._.“.“.ELR”.”.”GNPE.‘“.”.”.”.”.“.“.”.U.i.E]asnfinstutim&.thrnuﬂh“*ﬁNﬁ*”.”.“.“.”.”.“.“,“
14 049R 75 FO (o] Mav E, #ANSITL 3 ANSI mode table parameters

............. 12.QbRE”.”.?Q..“.“.Q7i$”.”.“.”‘“.“.“.“.“.”.“.“.“.“.MQV“.”.”URTRIH#ANﬁlI.”.“.“.“.”.“.”.”.”.”.“.“.”,”.“.”.“.H.“.“.“,”.”.”.”.”.“.n.“.
1

............. 19 Obﬁlu.n.14.“.”.“082E.”‘“.n.”.”..AESEL:”.”.”.“.”.LCGLL..”SETNURM”..“.”,“A”.”‘”.”.i.Restgrﬁ.ﬂiseatgh“addness.“.”.“.“.“.“.”_”.”.”.”
20 06A4 0z 0336 L.JMP STJIMP $ Jump to anv routine

............. 21”‘”.“.”.”.“.”.”.”.”.”.”.”.”.”.”.“.”.“.”.”.”.“.”.”.”.”,”.”.“‘“‘“.n.“.”.“.“.”.“.”.“.”.”.”.“.“.”.”.”4”.”.“.“.”.“.H,”.”.H.”.”.”.“.”.
22

............. 23
24

............. 2'5nADM&ESL-ADM3escaPePars.er
264 H

............ =2 e S FADMBESCE panses the chanacter. received to do the BROREr .
23 H routine, if anv, for ADM 3 mode.

............. 2?.”.“.“.”.”‘”.“.”.“.“.”.“.”.”.”.”.i.“.H.”.”.“.”.“‘“.“.”.“.H.“.“.”.“.”.”.”.n.n.H.“.”.”.“.“.”.”.”.H.“.“.“.”.H.”,”An.”.”.“.“.“.“.“.“
30 H

............ gi.”.“.H.”.”.”.“.”.“.“.“.“.“.“.”.H,;H.“.”.“.“.“.”.”ENTRY“.“(Akn?“finat”characten.aften.ESQ.aeauange.“.“.“.“.”.”.“.“.”.“.u.”.“.”.”.”
< H

............. 3 3EXITnone
34 H

............. 35.”.u.”.”.”““.”.”.“.“.“.“.“.”.”.”5”.”.H.“.”,”.“.”USES.“4“allq.”.“.H,“.”.”.”.“.”.“.“.”.“.“.“.“.”.”.“.”.”.”..u.“.”.”.”.”.“.“.”.“.”
26

............. 32.“.”.“.“.”.”.”.u.“.”.”.”.”.“.“.“.”.“.“.“.“.”.H.“.”.n.“.“.“.n.“.“.”.“.”.”.“.”.“.“.”.”.“.“.H.H.“.“.”.”.”.”.“.“.”.“.“.”.”.“.“.“.“.”
38 06A7 12 082F AOMIESC: LCALL SETNORM $ Restore dispatch address
40 06AA B4 0 21 CJNE A, =, ZEZ2 $ IF not “=“ THEN return

............. 41.9@60”.“.Q2“.“.“,Qﬁnéu.“.“.”‘.“.“.“.”.n.”.“.“.“.”LAMR.“.“Cue.”.”.”.“.“.“.“.“.“.“.i.ELﬁEusamﬁ.aa.gunsnr“aAdne&s“,“‘_.”.“.“.“.“.“.“






..... **ﬁ.er?.CQMEUIER.IERMINAL.EIRMNARE.MERSLGN.l.QSH*x*HA“.H.u_“.“.“.”.“.”.n._.“.”.n.“.”.“.“.”._.HAH.n..“.“.“.”.“.”.“.“.n.“.n.“._.“.n.”.“.“
.............. l.“.u.“.“.“.“.“.“.n.“.“.”.“.”..“.“?i.“.“,“.“,“.“.HZQSESQ.i.ZﬂsuﬁﬁFQ?Q,ﬁﬁﬂyﬁﬂﬁﬁn.”.”.”.n.”.“.”.“.“.“.“.“.“.”.“.”.“.“.“.”.“.”.“.“.”.
bl -
- ?
.............. 3.“.“.“.“.““.”.“.“.“.”.“.”.“.“.u.j.“.“.“.“.”.“.H.fZD$E$E¥“PQF§?§.Khﬁ.ﬁhiﬁi@t&ﬂ.?ﬁ?ﬁi!?ﬁ.t?uﬁﬂ.KU?.RTRFQW“ZQSH._.”.“._.“._.”.“.“,”
4 H routine if anvy.
.............. =
& ]
.............. 7ENTRYW=F1rstcfaractera”erESCSeque"ce
& 3
.............. ?.”.”.”._.“.”.n.“.”.“.“.n.“.”.”.”.i.”.”.”.”.”.“.“.EXLT”.“.RQﬂﬁ.”‘“.“‘”‘“ B ..
o T TR
............. 11“,”.“.”.“.“...”.”.”.”.n.“.“.”.”..i.”.”._.”.“.”.“.QEESH.“.é!l.“.”.“‘”.“.”.“.”.“. e
P R RERR LB
e
14 OtBE 12 0S2F ZDSESC: ’ LCALL  SETNORM T $ Restore dispatch address e
15
R AEE T RA PP G B RR IR S RE ERERERTE BaeE THEN e
ceveeen... M7 06BE 02 1036 o .. LdMP o R2_TR 3 do it
Ao P RERRR 1 G e BANE A T R SUIE BArE EQE THER e
............. %?NQéCﬂ.”.uﬁl.“.”.“OE.U.N.H.“.”.“.”.”..“.”.”.”.“.”.QQNF”. BTAB NUPRIUUREIRRITRRIE JUNUIE- L B 3
2070606 E4 ZE 03 ZEiB: CJINE ARSI ZELE T CEUIF tab Fumetians TRENTTT e
............ %%NQﬁC?..”.Q?HN.H.HQEDE.U.”.”.”.“..”.“.“.”.“.”.“.”.HU?.”_” ZTAB i de it .. ..
............ 23 0&CC C3 .. R 42 1 L CLR c 5 Set up to
S ach T ER e BRLRL Sog g N ERA LI TR ES BERES e
........... S AR AN oD M zEZ .. B JF out of ranse THEN return
2 SRR LR TR PR R PR PP PEPPPPRPRRE PRL A LS S U SR A Bl L
............ ZZHQQU!”.”.2&.“.”.”.”.”.n.”.“.”.”..“.”.“‘”.”.”.”.H.RL“.“...ﬁ. e,y 3 ELSE mult by 2 s
280602 Fi MOV TTUTEMP, AT §7  save Valye T e
............ ??.9@93”.n.29.“.”.”99.“.“.”.”.“..”.n.”.”.“.”.“.”.“,ﬁpﬂ.H.“.ﬁznﬁlon i3 A code offset to low e
L5 oane 22 e AL fTPETEPRERRRRRN it Teg pleatER RIS
............ Foene  co O EO PUSH ACC 3 put onto stack
e brtes £b R RERITRRLE S-SR BITREE e P Gt ORIl Bl T e
....... 22 0607 24 0z ADD A, #2 3 add code offset to hish
..... 54 osnE e ”.”.”.“.”.u.”.u.”.“.“.”.“.”.“.”.“.”..Mﬁvcw.”.ﬁ;H@A+PC.“.n.“.”.“.”.”.uiu.nééfuﬁféﬁ.5+¥é._.”.“.”.”.”.“.”.“.“.H.“.”.”.”..
............. 35 0emcC co EO FUSH ACC 3 Put onto stack
EEPO RN Bt g RET R TS B b AdAR ARG et
37
S T N, 2T T
............ 39 TR . ... ERROR STABLE <ZDST’ MUST FOLLOW )
oy et e




w
0
L]
lad
il
c
=
n
o
3
-
o
3
n

T
(]
g
-+
9
)
3
=9
)
o
-+
(]
-
=]
L

undefined (F2)
....... undefined, (F3) . .
undefined (F4)
undefined (FS). ... ...

H erase displav to cursor
soomouandefined
s d undefined
...................... soe . undefined
s £ wundefined
soe . undeFined. e
s b undefined
................ $.0i. . ddentify. terminal  ENRE .
s J save cursor position
s k. restore cursor Positiono




- o erase line to cursaor
................. Q747 . ... QF3Z L RN reverse video made
& 0749 OF 36 D XRVM 3

-~
............. 1.0737. ... OBEY
2 0P2C



& H Table entries are: The second character of the Hazeltine
7 H escarpe (tilde) seaquence fallowed by the address of the routine

Set cursor home

screen and home

to ead beokarnd)

(with

insert line



N
[
&
P
[m)
=
=
-
%]
I
o
2]
m
Z
0
I
W
(=]
h
iy
[w]
X
[m}
n
on
>
[0}
on
m
=
o
r
m
o
<
-
1
(]
-
L)
[
B
i
-
m
T
(]
(]
-
(4]
I
[e]
<
(o]
By
po]
[n]
m
o>~
»

............... O T BB OSH A ENG
2 0796 0ES3 0w CPR $ Cursor pasition report
e et e e et et e e e e ettt s e ettt et e e ee e e e e ee e et nae e
’ 4 0010 HAZTL EGU ($-HAZT) /= $ Table lenath
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#ANSIT# contains the second character of the ANSI escapre table

0793
Q799

lnsave cursor pPosition

2 O7REA

Q787 tak set




..... 3# ?*.";*..Z.—.:.?..!:»‘.C'l‘iF.".-'J.'Eﬁ'.IEE’N.INF)L..F:‘ll‘.?f'l'alﬁﬁ'ii.V.EF\’E\'I.CIN..1.&).3..*:'!":":......,.”........,......,........A...................................,,.,...............,....A.....,.........,.,_,,.,_,._,_~

.............. B L LELB mescare deftobracket
2 H

.............. B b BELB® Qs a continuation of the escape seauence processine
4 H for ANSI escape sequences. The final character of the

.............. B B Tence is decaded with or without a preceedine parameter. . .. ...
& H string and contral is Passed on to the associated routine.

............... YL.H.“_”.“.n.”.“.”.”.“.“.“.“..”.“.i.“.“.“.“.”.“._.“.“.”.“.“.“.”.”.“.“.”.“.“.“.”.“.“.”._4”.“.”.“.“.“.”.”.“.”."”.n.“.“,”.“..”.“.“4“.
2 H

............... e ENT RY I
10 s

............. L EBXTT e reaested moUt AR
1z H

............. 13“.n.”.”.u.”.”.”.“.”..”.”.“.“.”.”.i.”.”.”.n.“..N.HU£E§.n.“all_.”.h.”.“.“.”.“.“._.”.”.”.”.“.”A“._.“.“.“.”.“.“.H.HA“.”.”.“.“.“.”,”.”
14
15
1& O7BC 1z 082A ELE: LCALL SETDISP $ Set dispatch and return
17
18 O7BF 12 0271 LCALL pPED 3 Get Pparameter string

e WEZIOTER2 B0 T NG STRET . L BIE net done THEN returol oo
20 07C4 12 Q22F LCALL SETNORM 5 ELSE restore dispatch address

............ 2107'277‘5(-'015NWH:#ELBTLv(B)=tab1e1en5th
2z 07CA 20 o700 Moy DOFTR, #ELET 5 (DPTR) = ESC [ table

............ 2°Q7'§DQ20$36L»JMF’STJNF'v-'umPtJamrwtme



& H Table entries are: Final character of ESC [ Pn F sequence

.............. .7..................................................;.......................f.‘?].’.'?.“!?."!.."i'!'..?.d.":'.“.ei.‘-”.s...‘?f..t.".'.e..'.‘P.'.J.t..i."!?..‘f’.h.i.c.':‘..'."ﬂ'ff":'."."“?...t."!‘?........... e
g 3 reauested Fumctian, Tt
9

............ 2 T RILRY

............. L1 O7mO LB B
Gt T s e TR e

............. 13 0700 3E B B EBE L P F
14 0701 0]98 oW AZM 3UANST set mode #2TTTTTTTTTTiImrrmmmmmmmenns
15

.......... 15 Gama g DB”?’,ESEE“’F‘SF

............. 17 0704 O8BBO bW AM .. DUANSToset mode #1
G T e s R

............. 19 0706 AL BB AT L WG ESEL P A
20 07D7 oCc?D DW ACUP 5 ANSI cursor up
. S e

RETLLLRRERRS >+ RFXFFEFLELLE P RRRIILEEE .- h s ESE TR B

e 23.07DA OCBE e DW L AGBDN PUANSL cursor down s
24

2B 070G A DB ... B ESC L P e
26 070D OCAHE oW ACRT 5 ANSI cursor risht
sy g R R R CEREEEETEERPERPTRTE

""" 28 O7DF 43 DE ‘D7 3 ESC L PR D

e .29 07E0 QLG oW ACLFT ... B ANSI cursor left
30

LBl 07EZ A DE ... H B ESCLPR s PO H
32 07E3 09FA oW APCA 5 ANSI perform cursor address

............. o S PP T
24 (O7ES 4A DR e s ESC [ Ps J

............. 25 07Eb  OALA bW EID .3 Brase dnodiselav
36

............ BT OTES BB BB R BB L RS K
32 07EY OAZB juln] EIL 5 Erase in line

B R LR R REEETERTPEPPRTE
40 O7ER 4C DR L s EE&C [ FPn L

e A1 07EC D D e oW, APIL ... 5 .ANSI perform insert line ...
4z

............. B3 OTEE AL BB M W ESE D PR M
44 O7EF oDBA oW APDL 5 ANSI perform delete line

........... S R ERETETES
46 Q7F1 S0 DR P s ESC L Pn F

............. A7 OTFZ . QBB B APDE LU EANST penfarm delete char
4&

............. 4907”45953’1”55‘:["“2
50 Q7FS QL6 oW APBT $ ANSI perform back tab

- 7 R TR L R R R EREEE Y
52 07F7 3¢5 jN)=] ct $ ESC L Pn c

............. S OZFE . OED e W ADAL e BUANST device aktributes
54

............. b} C’7F.A6-6E'Bf;E$CEPﬂvPﬂf
S6 07FB 09FA oW APCA 5 ANSI perform cursor address



I tabulation clear

Q204
11 0807

1& 0s0C
Q300

OESg FO U
41 0325



36
,,,,,,,,,,,,, 37 082F 79 ........1& g7 SETNORM: MoV DSADRL, #LOW (NORM) H



.... HHE :’Q.KDMFUTER.IERMLNAL“ELRMNARE.VERSIDNAIWOB.A**.“.“.”.“.”.“.”.“.”.“.”4”.“.“._.“.“.“..“.”.”.“.u.”.“‘”.“.“.“.“.“.”.“.“.“.“.“.”.”.H.“,
.............. 1“,HAU4“.H.U.n.“.“.“.“.“.”.”.”.“.“;i.“.”,“.“.“.”.HSIJMEnfusaanch.table”anduiumﬁ_“.“.”._.”.”.“.H.”.”‘“.“.“.“.“.“,“._.”.“.”.”.”.“.”4
2 H STCALL - jump to routine in (DFTR)
R LR
4 H #ESTJUMP# does a search table oreration. If the data was found
.................................................. i.”‘”.uin.“.“.u.it“dnes.a.Jume”tn,tba‘addneﬁs“in.rha.LUETR)L.mthehwisa.it”.u.”.“.“.”.u.”.”.”.”.“
H does a return.
T
H #ZTCALL onlv does a jump to the address in the (DPTR).
R T
H
[ ENTRY..... (RRTR). .= address. bo dume. Yoo
H
T EXIT..... L
B LSES . B
................................................... éfdﬁby.“.”.”.”.“AEALL“.“ngAE.”.”.”.”.”.“.”.”.“,:.éé;ééﬁ.¥hé.¥égié.”.”.“.n._.“.”.”.”.”.”.“.”.“.”
............................................. J!;.,.......'3.T.E<E.T.....................‘.....‘.:..I.F..-:a\nr-.'v‘.is..s.et..THEN.ne.tunn.............A...............
BTEALLE ... CLER ... Bl
AMP CA+DFTR 5 ELSE Jumep to address
................................................. éfhéig‘“.”.”‘“.“éé+”‘“.”.”.”.“.“‘“..”.“.”.”,“,“.;.ééyﬁ;ﬁu‘”‘”.”.“.n.“.”‘“.H,H‘H.HA“.”.”A“.“.”‘”.



24 0850 ;

............. 3.5.!28.51.......QBé.E..........‘.......,............................,....‘.UN........EGATM..,.........................;..E.r;.t.er..s.uandszd..ar:ea..tr:ans.f.er.............................
3&

............. 3085302D52153CE2h
32 0854 OFR% oW DK I 5 Disable kevboard input

............. - ST P R PR E R TR R R R R R
40 0854 04 DR 4 s EEC L 4 h

............. AL OBST. o OBEE DML UBTEM s Enter dnsert characken mede.
4z

............. 43(’35°C’6D36:ESCE¢-F|
44 0OZ35A 0OB74 0w EERM $ Enter erasure mode

............. S O R R R R R
44 085C 14 e 20 s ESC L 20 h

............. 470-35.0‘794?2UNEACR’EnimeautOCRDnLF
45

............. 4 ‘70005AENTLEQU(‘%"ASHT)/:zTab]eIens'th




SC L Pn 1" table
..... search table

IF not found THEN return
call rautine

167086690 0871
17 s AL LB
T T AN SRR Bl
............. 12 ogel 11 A
20086F T80 EE
e BL
23
............. S
25 53
= R R R R TR P TP PO TP E PR P PP PP PP P PP :
............. AU PP PRRUPPON
28
e 29 .....
e BT QY A
cea 31 .........................
e gy T
33 0872  0B71
............ Sa e R
35 0874 0z
............ 22 Oams ek
37
............ BTG T GR T,
_ 39 0373 0BS3 .
........... o JIREE
o 41,087 0&
........ B OGIE UGBy e
43
e R T
45 087E 0565 .......................................................
............ i SRR
47 0005 ARMTL



Clear #PSD# flag
Set dispatch and return

IF not done THEN return
ELSE restore dispatch




the ESC [ > Pn Ps sequence.

....................... BT I
e MBES B
......................... ;:51'.?6“”'"ﬁé:b'#""”“”'m““m””'”":"'r:':'l'éé'r'f#f:-."b}%”éi'a{éa“””m”“'
................................................................... ACALL . BETDISE .3 Set diseatchoand cetunn.
ACALL  PSD. S.Get parameter strine...... .

ANC AlSR 5 IF not done THEN return
ACALL. . SETNORM, .OELSE restore.dispatebo oo

Moy B, #EGTTL 5 (B) = table lenath

............... MOY. . BETR. . HEGTT ... UDPTRY. = ESG. L. kakle.

AIMF STJMP Jump te anv routine

e

¥EGTT# contains the fourth and/or final character.

.......................................................................................................................... I I T




03C3
0304,

..... OBO7

$ Enter 1322 column mode

DB r
................ DM EZM
DE 2
oW CLRS
DE 7
................ PW. L WEDL
................ EQU. . (SALETO/E 8T



Z2PROM3 MICROBENCH S0S1 CROSS ASSEMELER (V1)-213  24-FEB-23 1513006 PAGE 74
..... HeR L2 CC'MFUTEF\1EJ3MINQLFIRMUAREVER'E-IEINL.L)L***

4
S

[




.............. L xn..BMs moset mode SESUEMCE e
2 H
.............. B Biii.....woMoe sets the mode specified by the last character dn the ... et
3 ! rgmes sets the mode specified by the 13st. RATACKEL AN IR
.............. T JU T PRSPPI s e
X D
T TR ENTRY  nmene ...
A e ENTRY L RBIE
s T 3] EXIT MORE s
(G o XA ROME
11 e S U USES all
............. R RS RS TR SRR U UBEE AN
. 13 ..........
............ ey A g AR SR THIER T B d SRR AN R
13
............. Gl g R R e g SRR W
.......... 17 O3EB ~  C3 e ) . L ELR G
AT R AR s AR e B g
..... 19 OSEE 40 OE . .....dC SMSRET . .........05 Gheck for lower bounds ... ... ...
........ b R o5 o B gy or. lower bounds R
) 21 08F3 50 OF SMEL: NG SMSRET ) 3. Check for upper bounds )
............ TR R o SRR TN SMERET R e R L DI
) 23 08F6 73 FO ... O Moy B, #SMSTL 5. (B) = table lensth .
............ PSR - SRR . B e e Ry TR B o B By e
............ 25 08FC 01 B& AR ETIME b dume to any routine UTTT
26&
27 O=FE 22 SMSRET: RET






Z29R0OMS 'MICROBENCH 8051 CROSS ASSEMBLER (V1)-218 24-FEB-32 15:30:06 PAGE 7%

..... #a# 7-29 COMPUTER TERMINAL FIRMWARE VERSION 1.0 33HE e

.............. 1.092A  OBE2 . ........BW O EBACR 3 Enable auto CR onm LE
2

e B Q00 sMSTL EQu . (B-BMSTO/3 3. Table densth



20 0935 B4 09 00 CUNE A, #('9°-"0"), RMEL

............. 2 .1..‘?.'5.'33.'9:......59.<.......‘?'?..............4......R’.“:Sf.lﬁ......‘...........~'.".".3....‘...RP?$REI.,..........,..............7..,'3..“9.‘.:%..ff?r...’4'.’.8?.'"...".?.*!?:15.........m...‘_...”_
22 092A 04 INC A 3 Bump up inte ranme T

............. 2309’587'5"'009"‘-"VB#R”STL<B)=’Cab‘e‘€‘"9th
24 093E 70 0956 MOV DPTR, #RMST 3 (DPTR) = ESC v Prn tabie

............. 2 509410136AJ"F’ST-'"PJ'Jmpfc'a“‘-""ufme
26
27 0943 2z RMSRET: RET



Get next (or first) parameter

(DPTR) = ESC [ > Pn 1 table
Search table

........................................ Hesosonnsssnsnanaasssacnnsonssnos

B
............. B 3B BMEST - ANSI resel mode seauenge table
26 3
B S ARMST# contains valid eparameters for ESC L > Fn 1 seauence. . ...

0S4 ESC v 1 1

Disable 25th line. . ... i
4
S [ PPN DE ... B 1LEEC v 2 E =1 e e PP

"underscore" cursor

[eloretcs
Q9L




oo RER Z-29 COMPUTER . TERMINAL . FIRMWARE. VERSION, 1,03 ##x
.............. L
2 GGGE T




ast character inputed (Ps usuallw)

17 0971 20 12 QE PSh: JB PSDF, FSDB 5 IF first time throush THEN

............. 21 097C 75 AR FF L .......mavo o FPMNUM, #=1 5 indt number of parameters
z2

i B3 ORTF 73 1€ 00 Mav PMVALUE, #0 ... S init parameter value . ...
24

............. 25 0982 B4 BA .00 PSDB:  CANE A, BIPTHL, PSDBL
26 0985 50 1B PSDB1: JNE PSDE 3 IF belaow upper ranse AND

............. 27,0987 B& 3000 L UBINE RS B0, PEDBZ e e
22 093A 40 16 PSDB2: JC PSDE s IF above lower ranse THEN
29
30 078C 94 30 SUBE Ay #°0° 5 Femave ABCIT affset T

............. 3L O9SE S NG .XxeH A PMVALUE 3 set previous value
320990 75 FO 0A Mav B, IO T

BB 0P RG] MUL AB e E value = value #® 10 L
34 0994 25 1C ADD A, PMVALLE $ value = value + newparm o

............. 3.5...‘-".'??.‘?'......'.:.5....‘....1.':?.............,,..‘....A..........,..,.,,.....".".:'.V‘.‘.4.‘.P.’T‘.V.":‘!—":'ﬁ'...‘3....,................?.....?ﬁY."—’..!‘!*?—'!‘!.ﬁ@!‘.’?‘!‘!e..tﬁ?!"...\’.%.‘.'{?...........‘..................
26 0998 ES 1B MOV A: PMNUM

............. 37.099A . B4 FF_ 03 EJNE A, #-1, PSDL 5 IR parmnum = -1 THEN
28 099D 75 1B 00 Mav PMNUM, #0 3 parmrnum = 0
29 09A0 [ ] . P3DO1: CLR [ H flag = stil) parsing string

save in
bume Parameter address

aet low bvte address to
IF overflow THEN

parameter buffer

bump number of Parameters

restore . oniginal. characten. ... ...
IF “3° THEN
........ reset parameter value. ..




TEMF, PMNLIM

check for “357 as first char



A, DPTR
.................................................... GNPF, GNPL ... ... 3 IF first time since ESC THEN .
GNFPF 3 toasle Flag oo
................................ PMADRL, #LOW (PMBUF) 3  set parameter address ...
PMADRH, #HIGH (PMBLUF) '
DFL. PMADRL i Get pointer to next parameter T
C MOV UDPHa PMADRH e
A, FPMNLUM 5 Get number of parameters 0..7
........................................ GNP2. U8 IF neomare onomene at all
[ H ‘L7 = no more left
A, @DFTR s ELSE set parameter T
- S UPTURPRUPPPRITPPRIEP 1) [ S DRTR, i, 3. bume Pointer
PMADRL., LOPL H and save v
..................... PMADRH D H e
FMNUM H dec number of Parameters ’
i SOOI LR P i 7o = parameter available i




XSTAR — search table

It is used to




................................................................. S5 ... APCA = ANSL perform cursor addressins
T PPN APPSR *APCA¥ checks to see that the line and column values are lesal
3

OPFLC L0 0A Iz ACAZ

PRI PO R AL e LR EEEEE R R R EEERLRRRR het A

#MAXLINE, ACAl

check ranse
IF not in ranse THEN

aa to end of line
et X—pPositian




Z29ROMs MICROBENCH 2051 CROSS ASSEMBLER (V1)-

24-FEB-2Z 15: 20104 PAGE

0AZ 1 70 02 """""""""""" -JNZ ~~~~~~~~ EI EIZ; ------------------------------ =- - _[ F - I:.r:'e . :THEN ..................... e seessssccsssncansnsnessssseesse
............ OAZE MR EBLL 3. grase from besionine &oret .
A

EIR H THEN
........... CASE..eL AL W AMP L BLRS s erase. screen and retUCn



erase from besinnins % ret

erase entire line and ret




..... #k*HZ:Zﬂ.QUHPUTER“TERMINAL.EIRMNARE.MERSIUN.l.QBH*k*“.“.u.“.“.”.“.“.“.“.”.“Au.“.”.“._.“A“.“.u.“._.“.“.“.“.“.“.“.u..n.“.“.u.“.“.“.“.“.“..

.............. b AR ........BSGM. - ANSI SEt AR s MO
o 3

.............. 3.”.”.“.”.“.”.“.“.“4“.“.““4“.”‘“.1‘“4“.“.“.”.“.”.ieaﬁm*.ﬁetsnﬂn.ne&etsuanwuon.il]“of.jhg.atxributgs”and“.”.“n.”.“.“.”.HA“.“.“.“.”
4 H ararhics maodes.
= R N

ve we

L ADPTRY. = set o mode table ...
Search table
LR Faund THEN
call the routine

e e

va e

5 IF done THEN return
LCELEE keep doopins . o

e SR OABE L B8 ATGRE CLE....... B e



f the routines which set the

half intensity mode

reverse video mode

........................................................................................................................................ LESC L Ll Mmoo
22 0AL3 OF 2C O X15M 5 Exit graphics mode
7 O R EEEEEEEPRPPRRED
=4 Q007 ASGMTL EQL ($~-ASGMT) /2 $ Tabkle lensth




MICROBENCH 5051 CROSS ASSEMBLER (V1)-—

ar of the
chanaes the wavw the

SRR
Reverse videao




3 15:30:06 FAGE 232

= tens (B) =
Make tens disit AZC




CROSS ASSEMBLER

(V1) -2 24-FER-33

IRk

NN

H
e tun unun
; m
X
—
b
E
o
2
@

Bump to normalize

wvert position to ASCIIT

TEMF, DFL
............ A DFH R Bet tents dimit
A #°1°, ACF1A
ACFZ

=]

IF not zero THEN

Output ane s digit and




15830206 PAGE 93

Restore dispatch address

IF ESC # 7 THEN

rate. to

IF no parameter THEN
default to

QAFE ! 0.
OAF4



Z2DROMS

U 17 0AFG Bl oL
""" 15 0AFE =T S
17 OAFA 02 1003

................. AR RCALL GNP ...} Cet any parameter
JNE AFR 5 IF no Parameters THEN
RAMF: IMF R2_INZ H reset and return




uE un Lum we

.
3
.
3

placed in column

7% until
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##% Z-2% COMPUTER TERMINAL FIRMWARE VERSION 1.03 ##3%

............... L33 U BZBL —emabile 2OEh LADE
2 H

B PP PPPPUPPPIN U #E25L#* enables the diselav of the 25th line only if it has . ...
4 H not been previeusiy enabled. The 25th Tine is cileared at ~—~~

............... B the time Bt ds enabled.
& s .
T T e e s

R L LR E L RO RREEEEERLLILICRRRRRRLD o SRTRY el
k4 H

.............. rd‘“.”.“.”.”.“.”.”.”.”.”.”.“.n.n.nén.u.”.”.“.”.”.”EXIT.“.”hshé.”.”.n,”.n.n._._.“.”.”.“,”.“.“.n.“.“.“.”.“.“.”“.“.“,“.”.”.”.”.“,“.”
11 ; .........................................................................................

.............. 3 SRR RL L L L L L L LR ERERRRRH .. LSES A HDDETR.TENP, PRI . e e
13 .....................

.............. o S R s e e e e e e
S, OBOR 20 15 FC E23L: - L23EN, RT1 5. IF enabled THEN return

S B r R R LR SRR S AL S AR AR AR SETH CESEN T ELEE apable BEER Tine ottTTiiiTieeeesesesnees

............. 7 0BAL. €215 ....pesis o GLROCLESEN R Risabde 25Eh ddne
33 OR17 75 Fo 13 Moy B, #MAXLINE

............. BT OOBLA 71 PE e AEALL L CLRLINE s B learn 23R e
40 OBIC ES

OR1E 5 IF cursor on 25th line THEN

R2Z_DISP Displav anv



= enable kevboard click

3 #EKC¥ resets the flas: that disables kewboard glick and. ... ... ...

4 H outputs the command to the kevboard.
5 ............................................................................................................................
............ T e
................................... D
........... B
........................................................ LR

A, #KBC_EC

#NEC# sets the flam that disables kevboard

click and



J ) J J J J J J D

12 OR3Z
............. 17 ORSS

23 OBZY 02 101R SUCL: MP R2_.ICUR 5 Initialize cursor format



Z29R0OM: MICROBENCH 2051 CROSS ASSEMELER
..... E¥ LR LOMPUTER. TERMINAL FIRMWARE, VERSION 1,03 #x#

Enter mode

XHEM - exit hold screen mode
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L EEx 7-29 COMPUTER TERMINAL FIRMWARE VERSION 1,03 HHE it e e e e
............... L B EKEM - enter kevpad shifted mode
] i
T < S R #EKEM#* places the numeric kevpad into the shifted made. .. ...
4 3
........ S
B s T H ENTRY none
........... T
“““ S 3 EXIT none
B S B e e
""""""" 10 H LISES none
............. .
...... 12 oB4® Dz B0 ... ... ERKsM:  SETB___ KPADSHIF ... ........3 %et kevepad shifted . ...
"""" 14 0B4A 2z RET
B 5= O
........... 12
............. LT
is
............. L R XEEM mexit kevrpad shifted mode o
20 3
............. R R mXESME takes the numeric kewvead out of the shifted mede. o
22 3
............. berc SUN T B PSPPI
24 H ENTRY none
.......... b S B PP
26 ; EXIT nene
........... 7/
N 28 3 USES none
b P
............. 2
............. BLOOBAR. G2 B0 XESME L GLWRLRPADSHTE L5 Blear kevrad shifred oo



Pplaces the numeric kevepad into the alternate mode.




t ORS4 Dz







EXIT. . ... DO T e,
USES ... T G L e e
sevp SUGER s CEE e L ER mede T
RET

XACR - exit auto carriase return

#XACR#* clears the aute carriase return flas.

[ N A £ 1~ 1 L -J
(=0 O S £ 11T
LISES none

Z29R0OM; MICROBENCH £051 CROSS ASSEMBLER (V1)-218 24-FEB-83 15:30:04 PAGE 107
...... #wk 7-29 COMPUTER TERMINAL FIRMWARE VERSION 1.03 ###
............... SR T SRR URURUI & .
2 3

............... P S
4 ;

............... O P
13 5

............... /2
3 5

............... e
10 5

............. P
12

P < N
14 OR6&2 Dz 2C EACR:

............. 13 0BAS 22
14

............. L
1e

.............. L
20 33

.............. 2 S
22 3

........... 2
24 s

............ R
26 H

............. 2 PP
ped=] H

............. 7
20

............ 1 3
32 OB&S cz 2c XACR:

............. 3. 0BT R



.............. b R LUERLE —emable avte Ldne Feed
2 H

.............. 3 e F U FBALE R enables the terminal to performoan . autamataic
4 H line feed urPon receirt of a carriase return.

.............. . ST
& H

.............. L ENTRY T
o 3

.............. ‘?vEXITncne
10 3

............. 1 1USE5r-rne
13 ....................................................................................................................................

"""""" 147068 DE B0 CUUUEALF: SETE ALUTOLF t Enter autc LF mode




such as transmit pPase.




erased in functions such as erase screen.
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### Z-29 COMPUTER TERMINAL FIRMWARE VERZION 1.03 #3#¥%

Praaram clock

ENTRY none




ignores any setting of protected fields.

-t PP PPUPUPRE .-1-- I Ax B DRTR, TEMF: PTIRL, WORKZ. INDXZ

Clear line
Restore Protected fields

#CLRL# writes spaces into the entire line indicated.
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### Z7-29 COMPUTER TERMINAL FIRMWARE VERSION 1,03 ###

H #CLRS# clears entire diseplay excert the 25th line. IF cursor

wn the 25tk Tine then Just the Z5th Tine is cleared. =~~~

............................................................ Ay #MAXLINE, C351 IF weos = 253th line THEN
o T : B For BB AU T g
.............................................................................................. CLRL .G clear line and return
........................................................................ WORK. #NUMLINES-1 % Get number of lines ...
INDX1, #0O 3 Index for —-LORDER- ’
............................................................ B NN L REEEAT S Bs Far CATi
CALL  CLRL L to clear a lime ..
INDIX1 3 bump indsy T
WORK, CS2 5 UNTIL work = 0O

clears entire displav except for halt intensity spaces.

................................................................................................... L

..................................................................................................... L P

........................ B

..................................................................................................... S ETEL D, BOGO0I000E 1 Make BaTE Intensitey Proteciad ~ imrrrrrrmrmrmeeee
CLRE $ Clear screen

FFIELD, #0O 3 Make nothing protected
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=
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-
D
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m
-
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H

..... Bk Z-2F . COMEUTER. TERMINAL. MW ARE VB R LN L O3 0t e e e e e e e e
............... L B L BB erase from b i nning of A Ie
2 5
.............. B B L #EBLE erases from the hesinning of the current line to the. ...
4 H CUrSar. Cursor pPosition does not change.
.............. %‘......;.,.....~
& H
.............. e BN RY e e,
2] 3
.............. T ST - ¢ 3 S 11,2
10 3
............. A MBES A B DRTR, TEMES FTRIL WORKEZE.  INDX
12
............. R
14 OBRCE E4 EEL: CLR [
............. O N L OO |2 A - LI o4 1 =
1& OBCF 1z 0503 LCALL  CLA 3 Calc address faor (0, YFOS)
............. 17.0BR2. B A Y AR XPOS LS Get number of characters.
12 ORD4 04 INC A H to erase
............. 12.0BDG. 75 RO Q0 MY B RO s Blear attedbutes
20 ORDE oz 100C LJMF R2_.FILL 3 Clear and return
............. -
22
............. B
24
............. DT B BB o erase et n e AN
26 H
............. B B ¥EELS clears the entire line where the cursor resides. ...
23 H Cursor position does not chanse.
............. N SRR
30 H .
............ B ENTRY MO
32 i
............. TS DO ¢ 5 N 1<) -
24 H
............. B e hSES A By DPTR, . TEMP, PTRIs WORKZ. INDIXZ
26
............. B e s ... s U,
=& OBDE a5 12 FO EEL: MGV E, YPOs T TTTTTTTTTTTTTTTY s Get current pasition T
29 OBDE 20 [e] SUMP CLRL 5 Clear line and return




T O 35 ... EOL = erase to end of linme ...
3 Hlo RO T ATRRE B ERE AR LANS

T S | U, *EOL¥* erases from the cursor to the end of the current line.

. 3 : e TP S0 he end of ERE SO A0 e

e 3
2 B

e LR BN TR Y MO
Z e ENTRYLL L OME

T SR Y] 0 0 O S 1 T
i3 B BT L BRE

............. L Rl MbsES A By DPTR, TEMR, PTRIL. WORKZ. INDXZ
i3 : .

............. D
14 OBEO 75 FO 00 EOL: MoV B, #0 3 Clear attributes
15

"""" 1& OBEZ 74 50 EOL1: MOV A, CENUMCHARS Ty Edi culate number te erase T

............. L7 OBE S e B R e
18 OBE& a5 11 SURR A, XPOS ’

............. 19 OBES. 85, .. ... 14 B2 .. ... ....................movo o DrL, LINADL .. 5. Bet line address
20 OBER @5 12 2z MOV DPH, LINADH

.......... LZLOBEE. . 02 000 MR R2UFTILEL L 3 Erase deend and metunn o
2z

............. b PP
24
e e et e
26 33 EBDl - erase from besinning of disrlav

............ b7 A S

’ 28 5 #ERD# clears the screen from “HOME® position to the current

............. B i ..BGursar easition, | The excertion is the ZTth line. Curmsern
320 H position does not chansge.

............. 5 1
a2 3

............. B BN RY L mone e
34 i

............. b L T S -2 8 S D | L 2 - S
3k 3

............. BT R MgES. AL B DPTR, TEMR, FTR1, INDX1, WORKZ, INDXZ
38

............. B e e
40 OBF1 ES 1z ERD: MOV A, YPOS

............. 83 OBEZ. ... B4, ... . LB R RINE Ay #MAXLINE, EBL 3 IF 25th line THEN
42 OBF& g0 k] SJUMP EBL H erase Just this line

............. P
44 OBF& 7A 00 EB1 MoV INDX1, #0 3 Start at toe

............. 45 OBFA. ... ES. . ... .. 2. . EBZE MOV A YROE B RERERT
44 OBFC BS 0z 0z CJUNE A, INDX1A, EB2 3 IF index = current THEN

............. A7 OBEE. RO B BIME U EBL B Erase uP o CMDSOR
4g

............. 49 OCOL. . BA...... FO. . EB3I . .o.......MQv U B. INDXL oo 30 ELSE set up and L
50 OCO3 71 A0 ACALL  CLRL 3 clear entire line

............. S OC0S OB e ING INDXY ke dndes countern



position
change.

the end of the screen.

A,

B, DFTR,

FTR1,

TEMF,

REFEAT bump tao

next

..................................... BER T A
H get line to clear

oc1E

with half intensitwy
position does not chanse.

SPACES.

41 OoC19 7% FO 0g HEED
............. 4% OEAr

............. 4% OC1E
45 0020

IF end of disp THEN

(] HOO001000R H t half intensity
1z 100C LCALL RZ_FILL H fill with spaces




............... L EE L UBOH moset curson MOMe e
2 H
............... B .....rsCHe places the cursor at line zerc, coelumn zero.
4 )
e 5 ...... ; .........................................................................
............ B ENTRY  hane T P
7 3
L RSAEEtE Py BT T
-l 3
.............. LB R TR
11
.............. s
13 0034 E4 SCH: CLR A
.............. R T o BT R AT e
15 0CEY FS 12 MOV YPOS, A 3 Zero Y—-pasition
.............. R g g g R e AR REERA
17
.............. e
...... 19 . B I T I T A A Y seee B R T I R P N A PRI R .
....... By s TP
21 HE] PBS - perform back space
............. Shree e R DR T TERIEER, RS RERAT U
22 5 CLFT - cursar left
R e BRRTL T SUREAR SRR
25 3 #PRS# — #CLFT# steps the cursor cne position to the left, but
= AR R TR R LT TP E PPy E TP oL PP PP L LT L AL RLEI IR REIRIRE e i T T re b e remihipg e
T P L L -2 L
28 3
........... 29 B ENTRY L mome .
CET e BRTRY L RAME
............. 31 L T -2 L PP
B B BT
.......... 3 T . L usEE A DRTR: PTRL
e BR e B EEER B TR
....... 5 ... PP R
...... By o o ” e . R
............. B OCED L ELE T BRI e e e e
28 003D ES 11 MOV A, XPOS Get X—position =~~~ T

3
397 0C3F 70 01 INZ PB31 5 IF —-XPOS— is zero THEN




MICRORENCH

=051

INGXT; A
........ T oo BUREPEAT move curser left onme

INDX1, ACL

Tine after

......... ; G@t X_Pc.s‘itlc'r' . I T I IR S
e . P T T HEN  eE KCLETE e
Cl $ Save Y-position

47 QCSF 75 11 4F HOLFTL: MOV XFOS, #MAXCHAR H - move to end of lipe
e gae S TEREREETES 4T ALME WBL INAL e g APAREE BRH FGTnNG e




L U e L A0 X £ PSPPSR
2 H
<] H #CRT# moves the cursor risht cne column. If the cursaor is in

Get X—-pPasition
IF end of line THEN

ACRT — ANESI cursor

risht

24 H USES A, DPTR, INDX1

IF no pParameter or O THEN
..... e T
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LockEE 729 COMPUTER TERMINAL. FIRMWARE . VERS LN . Lo 0, b e e e e e e i,
L L HGRT. ~ Hazeltine cursor. mishb
s 3
e B #HCRTH: . moves the cyrson risht one golumn. . If the curson is ... ... .............ccooooiio.
H in the last column then the cursar moves to the beginning of
................................................. IS LB 2 T =5 I 1 12 U
................................................. Y
H ENTRY none
B
H EXIT none
’ ....................... egs A DBTRL BT
QC7%. ... ES . ... 2 O HORT: ... Mav. ... Ao XPOS s.bet X-position. oo
. Q7B B4 4F Eé& CJUNE A, #MAXCHAR. CRT 5 IF not exl THEN use #CRT*
............. 17 0078 AR AR MOV TEMR L YRDS L ERNe YoraS A RO
158 OC20 2?1 A3 ACALL CON 5 Moave curseor down
............. A X N | - LI { < 2 -
20 oCg BS 05 01 CUNE A, TEMFA, HCRT1 $ IF =pos did not chanse THEN
............ A Ry R URET A e e AnE
22
............ ER.0CE8. 78 AL 00 HCRTLE MOV XFOS 0 3L EVSE mave  Ro besdnning.

24 OC3B 21 F4 A MF XBLINAD H update and return
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### Z7-29 COMPUTER TERMINAL FIRMWARE VERSION 1,03 #3#

. I SO OO S B L =L Lt O RSP
........... S SRR
........... B3 xUPx moves the cursor up one line on the diselav.  The L
4 H cursor may move out af but not into fixed resions and
- SRR U mever Past JAne mer O
bH 3
e T U
2 3 ENTRY  nuone
............... e
10 H EXIT none
............. I . SR
12 3 USES A, DOFTR, PTR1
T 2.3
14
............. isocen  ES 12 L BURE MOV A, YPOS 8 et Yoposdtion
16 OCBF 60 03 Jz CUP1 5 IF top of screen THEN return a
............. 17, 0c21 BS.... A7 0 . BINE L As TECROLL, CUR1A 3 IF toe of screll resien THEN L
12 0C94 22 CUFl: RET H return
U
20 0095 B4 13 o1 CUP1A: CUNE A, #MAXLINE, CUF1R s IF 25th line THEN
L 2roces P PP RET . i [ o TN
2z
............. 2R OCY . AS. R BURIRE L UBEG L YROS U ERSE dec pasdtaon .
24 OCYH 21 F4 AJMP XBLINAD 3 update and return
25
............ R
............. A PP
............. b3 N 1 SN - L K5l 1011 S ¥ L
30
L]

the specified Fn number of times.




4 H cursor mawv move out of but net into fixed resions and
.............. U ST -2 ol 2238 S B X =L PSR
& H
.............. ST . TR RRPPRPN
3 H ENTRY none
.............. T OO RPPRRN
10 H EXIT none
............. . SOOI T
12 H USES A, DPTR, PTR1 e
1z
............. R P P LT LT L PP PP PPPPPPRPRRR
............. 15 ocAs | ES 12 ... EENE Mav oAl YROS 3 Bet Yeeasitien U
146 OCAA B4 ig BT CINE A, #MAXLINE, CDNi 3 IF Z5th Tine THEN return 777
............. B A BB e
TE T T T
............. 19 OCAE B4 1701 . GDN1: o CGJNE A, #MAXLINE-1, CDNZ 5 IF 24th line THEN return e
EE OO g R e RN R e B AT LREER, SRR R SR
21
........ BB Bl RN T R TR
.......... 23 OCB3 B3 13 01 . CJNE A» BFIX, CON3 3. IF seroll resion THEN return
5% GEEL R LT LLLL L LEE R R R R R R LR RRTRRLCLLLIEEOPEPPPPY RET e T B R AR SRR TR LR
............. 25 . . T . : )
5% UOEY T AT o GNgE R YBEiG T S ELSE Bome Bus I Eigh s
............. 27 0CB? AL L FA AdMP XBLINAD i Urdate and return
ST e R R BERERRR RIS AR TR
............. B e e
30
............. 31
DR LR LR E RSP PPPPPPRRRERPPPPPR g BN ANGT " COMSar o 7 7 7
33 H
............ g e e e R e e e
35 H the specified Pn number of lines.
......... BT e TR B TR R R R
............. 37 ;
BT R RTRTERTS ENTRY EGR T
............. 3 y
Gy T R RRLERPERELES EXTT BGRE TTT PPN
RO NSRRI )
QBT R ERRRERTS USES & CTTBTR, TR B R T e
........ 43 e
..... A% e e e et e e et e e e e e e e et e e e e e e e e e e et et e ettt e e e e e e e e e e e e e e e et e e e e e e e e e e e
45 OCER 31 01 ACDN: ACALL GNP s Get parameter
............. B GBI G T T e e T RN e
e 3;.!—".‘??‘.’? ...... e SO P NP URUPPRUPPRRR N ST U i bume to 1
4% OCCO FA ACD1: MOV INDX1, A $ Set up index
.............. SO OB L AR AR T AL BN T REBEAT  EuRear dawi Bne 1T RE
51 0CCE 0A FC DJUNZ INDX1, ACD $ UNTIL count = O




............... 33 APBT - ANSI perfarm back tab
2 H
3 H #APBT#* moves the cursor back the number of tab stops indicated.

20 ocp2 ns EO Fé& DUINZ ACC, AFETIL $ UNTIL count =0



ZZ2PROM: MICROBENCH 2051 CROSS EMBLER (V1)-218 24-FEB-83 15:30:046 PAGE 124

AAAAAA HHHE :2?.QDNEHTER‘IERMINAL“FIRMQARE‘MERSLUNALgQEAt*%‘“.”.”.”.“.“Au‘“.”.H.“.“.“AU.H.HAHAH.“A“.“.“.HAH.“,“.H.”.“.”‘“A.H_U.H.H‘H.HAH.H.H‘“

............... Lo R LBA s ersen add e S S IS U N

. E ................................................. ....................... #CUA¥ does divect curson addressing for a few emylation medes. ...

...............
3 E ENTRY none

dispatch address

IF Hazeltine THEN

subtract offset

numchars THEN
end of line

SETNORM

INB  HAZ. CUCo PR Hazeltine THEN
A, #HOOO11111R H de mod function
A, #MAXLINE, CUC1

24 THEN
move to last 1i

Check for lower bounds

LUCE
A, H#NUMCHARS, CUCOA

CLURZ 5 Check for upper bounds

............ Ay BMAXCHAR .3 IF bad ranse THEM move to end
XPOs, A 5 Replace X—-poasition
XBLINAD 5. Build ling address and return



16 0026 &0 01 Jz DSRO 3 IF parameter and nat O THEN

............. 17 0D A BB A8 onermalize Yo Q.24
18

............. 19 0029y B4 . 17 00 DSRO: L GINE R HMAXLINE- L O ROA s
20 0D2ZC 50 02 DSROA: JNC DSR1 s IF top >= 22 THEN

............. B ODZE L FS. . T MOy TECROLL, A i chan®e VRIUE
22

............. 230030 .3y ......Dy . ... ... DBsRi:z . ACALL GNP L3 Get onext parameter.
24 0D32 &0 01 JZ DSR1A 5 IF parameter and not O THEN

............. B ODEA A BEG A onormalize to Q.24
26

............. 2700385 . BS .  A7........01 DSRIA: L GANE Ay TR Ly D R e
28 0D38 vic] SETR C 3 IF bottom = top OR
] O P
30 OD3? 40 05 DSR2 JC DSRERR 3 IF bottom < top OR

............ BLOD3B . 0BG . A 00 e BNE A MR L INE s R e e
32 ODZ2E 40 0z DSRZA: Jc DSROK 3 IF bottom »= 25 THEN errcor

............. 7
34 0D40 74 17 DSRERR: MoV A, #MAXLINE-1 3 Default error value

............. B ODAZ .08 . DsROK: o ING A 5 Bume for toe of bettem fixed L
36 0043 FS 1a Mav BFIX. A 5 Save value

............. A7 QDS B Bh L AMMP L SCH L 3 Bet cunsar hame and return.



.............. B P moperform dnsert VADE.
2 H

.............. BB FFILE dnserts a blank line at the curser eosition after .
4 H moving the remaining lines down one line. Everwvthing is

.............. D A dene, relative to, the resian the cursor is dins tee fixeds ...
& H bottom fixed, 25th line, or scrolline resion. No resion

.............. A eutside of the current resion is effected. The cursor is

27 onsc 71 96 PILO: ACALL CLRLINE i Just clear the line

E2006Z T B 12 io CUNE A, #MAXLTNE, PILRT1 §IF net ESER iine THEN Feturh

33 0D6S 7S FO 18 MOV B. #MAXLINE 5. ELSE clear 25th line
e S O g e e S B R B R btV SRR

35
............. R IA S BB T NG T BB T

37 OD6C 85 12 17 MOV TSCROLL, YPOS s Insert lipe uses
e LR Toe Gy AL PRLE T L RREETE LS MEeS e

39
............ B O T G B RETE T R B RO Hee R ea T e G qhe e

41 oD7s Do 18 PILRTL: FOP BFIX ;. Restore values
............ B2 ONPT O g R L BBR L BREK L Restere values L

43 0079 DO 12 PC'P YPDS ..........................
e R oI e pig e R R BT iR EAHGESE AR ReRuRR
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### 7-2% COMPUTER TERMINAL FIRMWARE VERSION 1.03 ###

............... L 33 APIL - ANSI perform insert line
5 P LT SRR DR LR
e H #AFIL# inserts the specified Pn number of lines at the

15 On7F 70 01 JNZ AFILO 5 IF no parameter or O THEN




CZ2ZPROM3 MICROBENCH 2051 CROSS ASSEMBLER (V1)-218

..... BEH L2 GOMPUTER TERMINAL  EIRMWARE. VEREION. 1, 00 805

R L Lo L T o L <L S 2 I T S
2 $

.............. B A L BPDLE moves the remaining. 1ines of the CURLEnt LeSIOn. UP .o
4 H one line, clears the last line of the resion, and maves

< RS | U the. cursor. to. the besinnins . pf the current Jine. . ... ... ...
b H '
7 3

12 ODSE ES 12 Moy A, YPOS 5 Get current position

............. 19 ODZ0 RS RO M B A3 ERNE AR AT Y AL S0
20 opwz BS 17 Q0 ZUNE A, TSCROLL. PODLA 5 IF upper fixed THEN

TR < J 0 = B 40......... DE FRLA: ... ... [ FILRTL ..o soodustiretunro o e
22 0D97 04 INC A

............. 220078, BS. L AB. 08 L BUNE Qs BFIXa FDLY............... 3. 1F . dast.line of.screl ). THEN. oo
24 O0O%B 71 EZ3 PLOLO: ACALL CLRLINE H clear current line

............. SR.OPH. B0 DB BB PILRET R AR TR
26

............. ZZ.QQ?E.“.”4Q.”.”.“Q§.“.“.“.“.“.“..RDLJA.”.”.“.“.“.QC“.”.“.EDLﬁ.“.“A“.“.H.N.H.H.H.HQUIE.thtﬁm”fixed.IHEN.“.”..”.”,”.“.“.n.“.“.”.“.
23 O0DA1 B4 1% 133 CJUNE A, #NUMLINES, PILRT1 H IF 25th line THEN

............. 22.00A4 75 L EQ B MOV B BMAXLINE 5 edean, Zth  ANe.
20 0ODA7 20 F2 S JIMP POLO H and return
R
22 ODAY a5 ia 12 FOLZ: MoV YPOS, BFIX $ Put cursor abave fixed

............. BBLODAC. AT BB RO
24 ODAE 25 FO 17 Mav TSCROLL, R $ Get saved current line

............. 330DBL 120561 e BBALL U PLE 3 Line feed to simulate.delete ...
3& ODB4 Al 72 AJMP PILRET 5 Return
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JINZ AFDLO 5 IF no parameter or O THEN

ACALL PDL 5 REFPEAT delete one line
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-

e

ve

.

—
{

FTRZ, TEMPA
B SO
4% OnES A ING LPTR
ceiere......A3 ODEG oA o B DJiNzZ INDX1. FICE .. ... 3 UNTIL all den
’ U4 hnES T - RET :




14 ODEY =1 - m AFIC: ACALL GNF s Get parameter
15 ODEE 70 O INZ APICO ...} IF no parameter ar O THEN . y
: . jno paraneter on O THEN .

EGEuR imdes
REFPEAT perform insert char




pasition does not chanse.

20 ODFA 74 4F Moy A, #MAXCHAR 5 Get address at end of line
21 ODFC 25 12 FO Moy B, YPO3

ODFF

Clear last

=] POCT: Moy A, DPL 5 Decrement DPTR without
........... BTt T T T I R
a2 Moy DFL, A 5 Instruction to save
E MOV ALTRBE e SUBVerY BIE GE Eimm e
FF ADDG A W=l
G MoV T
L R LR LR P EEIRELLR VPRV PRPPRR BB TR T
.......... MoV TEMF, A i Save lower attribute
.............................. B R R REHRARL e AR R
............. MDVX A’ QDF‘TR et e
L w3 PR i U R L LELEREE R R R R LLLIRERER 1+ M TRRR WORK e §UEEVE Tawer  EREARLCEeR T
SRR R R R ITIRERETT ST ST CDRLED B BT
. o MOVX @DPTR, A $ Write character
...................................... G R e e A D A Ciiesisaanss
.............. My A PTRZ
......................................... MUK " @DETR. A . SWEite atiribote e
...... Oﬁ'”'”.“'”"”'”’”'“'”'”'”'”'”'”'HGV'”'”'ﬁTﬁi:'Uﬂﬁkﬁ"”'”'”'”'”'NQHEQéHéHéE'EﬁﬁﬁiéféF'”'”'”'"'“'“'”'”'”'”'“'”'”‘”
............................... O3 MV PTR2, TEMPA 3 Exchanse attribute
""""" EOQ [LNZ INDX1, PDC1 $ UNTIL all daone
POC2: RET




1 33 AFOC — ANSI perform delete character




............................... Subtract affset

Che for lower bounds
.Check foar wpeer boynds
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1800

2400

4200

PE00

2000 .
3600,
7200,

110 . baud..
150 baud

BO0  baUd .
&£00 baud
12001

baud
haud
baud

Laud  (not.availahle) ...

cAnot . availabled.. oo

LLR200 baud .
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*3# -

........ 2R OMEUTER TERMINAL. F L RMARE . RS LN . L O, 0 e e e

.............. B L PEOR mopat strine dn onteut FIR O e,
2 H

.............. B b L #FE0F % pPlaces the character strine pointed to by DFTR dnto L.
4 H the outeput FIFO. Final character has bit seven set.

.............. = S ST
& 5

.............. e B ENTRY. L DRTR), = s tant ok S IO
=] ]

.............. . N -7, & 31 NN 1111 S
10 3

............. L R REES R B DR TR
12

............. B
14 QE&D E4 FSOF: CLR A 5 REFEAT

............. L O e MOVE As @ARDPTR 3 set character .
16 OE&F 20 E7 oD JE ACC.7, SOR H IF bit 7 set THEN exit ’

............. 17 0E72 00 BR e BMEHDRL L save DRTR
18 OE74 co a3 PUSH DFH

.............. ROOETZL DL AL ACALLBPRZ L.l b Place character an FIFQ
20 OE72 oo fic) POP DFH H restare DPTR

............. P o O 1 O 4 | > 4 S
22 0E7C Az INC LFPTR 3 bump Pointer

............. S3OETD. B0 L EE B IME L PSOIR L UNT I dome
24

............. AELOEZF. B T UBORE L UBNL AR TR Mask efF 7 bAY
26 OES1 20 23 SJMP CPR2 5 Place last char on FIFQ




currently

set.

20 0EP1 ES 1z
............. 21 0EP3 A D
22 OE9S 20 OF
23
24 0E97 50 OEAY CPR1

YPOS H aet —vPOS—
ADn A BP6. i T L N -
S MP CPR2 H autput value and return
i TR HEFRN TR R
ACALL . PSOF output  ESCY.

aet line number




#I0T# identifies the terminal as a DEC VTSZ so that existins

10 H EXIT none

MOy DFTR, #IDTM

il B&C H 5, ROy BRI e

#IOTT# identifies the terminal as a Z-29 so that future

H saftware can interrogsate the console tvpe and see what
TR version of the terminal ds runndins.
H
SO TS
0 3 ENTRY none T s s
............. 31 ; . RSO
B3 T BT T RS RG T
jic] f
............ Sa.h.“.”.u.”.“.”.“.H.“.H”.”.”.”.”,E‘”‘H.”.“.”.”.“.USES”.“.aIT.H.”.“.H.“.“.”.”.“.”.“.H.“,”.u.”.“.“.”.“.“.n.”.“A“.”.“.”.”.“.”.”.“.“
25
............. T e e e e
37 OER3 11 2A In07TT: ACALL SETDISP : Set dispatch and return
............. T T T T T AR A e
........ % QBB 11 2R .. JACALL - SETNORM civeriiei.... 3 Restore dispatch address
..... 40 GEBY “Hi Hg e CONE A, BEOT, AR IR At Y07 THEN Fe B e
......... 41 OEBA PO ... QEBF U Mav DPTR, #IDTTM ... U
A GEERC i SRR PR ERPRE PP . R 1 VISPRRR BaiE COEROY EERLNS RRd Ee e
4z
............. 44.6EEF“.”‘TB“.“.“AEQ.“,“.“42,”A”.“IHTT.bu._.”.H‘”.HB”.“‘“.ESE;”;IB?;“(?U,ieij.”.”i“Egtui“B“O”.”.“.”.“.”.“.“...”.“.”‘”.”,HAUAH.H.H
OEC2 BO .
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..... FHE =38 COMPUTER. TERMINAL . FIRMWARE WERSIIN. LaOm 3680 ettt e e e e e e i,

............. L B ZTAR m Z0E made . Al FURC S
2 5

.............. B e B TTARE does the tab FUnChion. meSue s e e, o
4 3

.............. . B
I3 H ENTRY none

................................................................ 2R
3 H EXIT none

.............. T J
10 H USES all

............ D
12

............. SLOEDE. .. 1l B3R ZTRBY L ACALL L SETDISR . L Get dispatch.address and ceturn.
14

............ LT 0BRG dAR L ACALL L SETNORM. s Restorne dispatch o address
14 QED7 75 FoO 03 MOV B, #ZTABTL

............. 1 0EDA ... 20 OEDE O BT R TR T
12 OEDD 01 e723 AMF STJUMP $ Jump to anv routine

2

............ B L UITABT. S DS mode. Al b Al e
24 3

............ A e B LTART R contains. valid. paranetens for the set/clear. tab.
26 H functions in ZDS mode.

............ e
23

......... A ORDE T AR B
30

e 2L OEDE B DR ......... e R O
22 0EEO 0627 W HTC $ Horizontal tab clear

B S
24 OQOEEZ 232 OE 3 5 ESC . 2

.. 0392 CLRTARS ... 3

33 OEEé& D oW HTS $ Horizontal tab set
3%

40 ] ZTAETL EQU ($-ZTABT) /2 5 Table lenath




ENTRY nane

12 OEEE BT 11 SRR R MOV XX, XS L BV VRIUES e

32 OEEF 31 01 AZCF: ACALL GNF 5 Get parameter if anv
3% OEF1 40 FS JC SCP 5



MICROBENCH 2051 CRI

......... 13 OEFA L ES A MECR MRV XPOS, XXPOS 3 Resto
' CY4TOEFTUES T 1 MOy A, XYPOS
1% QEF%® 1& (e} CUNE A, #MAXLINE,

1% 0Oz JNB LZ2SEN. WU=SCRZ H
YROS, A 3 ELSE get position
XBLINAD

ANZI unsave cursar position

with

returns to pPosition saved the use of #EFPCP*,

=5 OFOR 1 I AUSCR: ACALL GNP o 5 Get parameter if anv
G A g T SN F SRR LR LR RN L TRRREPEY FUTE e BRrEmEtErs THEN whe e

37 OF07




L OF QI
QFOF

A, HIZ, ZATRO

ZATRO:

half intensity

ALTCHARA,

................................ iﬁﬁi.“.“.”.u.uAuﬁéf“.”.“.”.“._.“.“.N.“.”.“.”.“.

un un
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#EBLNE# places the terminal inte blink mode







21 OF3EC
A CHREEE




e 3 i BODES = GO desiamator

2 H GIDES — G1 desisgnator
B N L U

h 4 5 #GODES#* and #GIDES#* assien a graprhic character set to be

............... T3 ........Associated with itself, If the character set is not found
& H then no action is taken. The values returned for the

e LU different character sets are as follows:
g ;

T S PP P RO e Bharacter BoInternal
10 H received | value and meaning
L T T T T T T T T T T T T e e

""""""" 52 $ A Y0 = United States (shouid be United Kinsdom)

............. L e A B0 = Hndted States
14 H Q H 1 = United States with alternate grarhic characters

............. L R 2 = Alternate character sel L
14 H 2 ! 3 = Alternate with alternate srarhic characters

dispatch and

Set

SETNORM $ Restore dispatch address
D ELROUFO 3 Flas fop GODES
GOES 3 Do the stuff

o2 oS FoO H 1
=10 I O SOME L CGRES. o the stuE

G2 OFSR A, #7007
53 0FS0 GRESR

n oo
LIS

S Bumep into ranse
57



clear old value
into Prorer

IF selected THEN pick




Clear select flas
Get sraphic set choosen

ATTRIBUTES, #01001111B 3§ Clean different modes cut

the ararhic mode defined above.

as indicated b

B
......... - R EEETEEE
......................................................... DB ... 00000000R .00 o nerm
e XQIQ0000R B L e o
LR QOQI0000R




#SBLR#* sets the blink

continuousty an.

233, SBRRT




Disable kevboard




.............. L RO X SUR
o RRREL LR L LLEEEERREEEERRRRRS A ERRMEENE
.............. B
4 5
............... ORI
& H
7 H

KECPLK:




KERBREAK - ke

#FEBRREAK* indicates that the break kewv on the board has
been depressed. The terminal should then hold the serial
outrput line low for a lensth of time.

EXIT e

#O
................................................................... e

5 REFEAT look at kevboard

OF D2 :
OFDS 40

IF anaother break THEN

H
.............................. I Btantoasaln

5 LUNTIL done
5 LINTIL all dane




..... #i*“2ﬁ29.CQNEUIER.IERMlNAL“FLRMwARE.VERSIDNUIAOS.%*%.”.“.“.“.”4”.“.”.”.“.“.“.“.“.“.“.”.“.“.“.“.“A“_”.“.“.“.”.“.“.“..”.”.”.“.H.“.“.“.“.“.

.............. bR EBECROLL s kevboard . N BRI K
e :

.............. B HEBECROLL . indicates that the MNOUSCROLLY kew . on the
4 H kevboard has been depressed.

IF not hold screen made THEN
start with XOFF

...... place in. cuteut FIFD and return. ... ... ... ..
b PLELEE allow screen. bo MmN
22 OFF2 05 1E INC SLINE H bump line count
............ AROFFA 30 AC 07 e NB L UEHTETES KSR IE sha R dewn THEN .
24 OFF7 ES 12 MOV A, BFIX H calculate number
25, QFF% ] CLR C H between rases
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Fill screen routine.

5:3 1015 02 IEF'B L.-’MP TRANSMIT ................................................................................................
............ maRTLOR BRI TRANSMIT

B NRUER Bend XON ta Rt Neeee
TSRO TS PP UPTPY VR ! :

57 101 ORG RZ_XON
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L Eww Z-0e COMPUTER TERMINAL FIRMUARE Ve R LN L. O et e e e
............... 11018 02 O 13DS L wdme o DOXaN
SRR AR T TR
< BT e e
4 3 Initialize the cursor format. ’
5 3
.............. D
e 7A0LB 02 ... LB LJME B T
a2
B
i : RIS ae R Rehmard
.......... . RO
iz 101E ORG =0 3 0% - SRR AR AR
13 101E 0z 119E L.JMP INITEB

22 H Backoround loap haok.

= 1030 ORG R2_TC

.............. 471030 02 L ADBE. e I M
50

............. O
52 H Transmit line.

.............. 0
54 1033 ORG 2_TL

............. el K o 1 B . . N = 2 I
56

............. =4



Transmit 2S5th line.

RZ_TZ25L




##3# 7-29 COMFUTER TERMINAL FIRMWARE VERSION 1.03 ###%

R R L5 INIT -~ dnitialize terminal . . . ... ...
2 H
.............. B R EINIT® sets up internal RAM from the ROM and EAROM. reconfigures
4 H screen tables and initializes Processor bytes.
=5 H
....... 7R EELEEEEEEREREE e R e
e S ENTRY mOme
2 3
............... e BRI MM
10 H
............. L HEEE R
1’:
............................. 75"”'“'bﬁ‘”'“'”bb'“'”‘”iNifi'“'“'“'“'”'th'”'”'ﬁéu;“#ééN&ﬁ'”‘“'”'“'”‘“'é”ééié&%'BAH&“@“'”'”'”'”'”'“'”'“'“'“‘“'“'”'”’”'“
............................. 7é'“'”'”OE.”'”~”'“'”'“'”'”'”'“"”'“'”'”'Mdv'”'”'ﬁfﬁi;’ﬂiﬁfﬁﬁﬁ"”'”'“‘”'”iuLHéH'E&HéféHfg'de'“'“'”"”'”'”'“'”'”'”'“'“'”'
............................. PO AFDL Moy DRTR, RRAMCONST 3, indtializatien froom ROM
7A 12 MOV INDOX1, #25

FPTR1, #XXFOZ

Recall from EAROM

INDX1, #1é&
A, @DFTR REFEAT @et upPper nibhble
B R e ANL A BORH R mask . data.
............. AL ARG FD e MN UTEMR AL save wprer o ndblle
2 104D Az INC DFTR 3 bump EARCOM pointer
B LAOGE B e MRV A, CDRTR. ... LI get lowern nibble oo
A, #HOFH H mask data
.............................................................. A, TEMP .. ... ... xcoembine ueper and.lower. oo
@FTR1, A H place intao internal RAM
BT T R R ING L DRTIR i bump EAROM pointer ... ... ...
FTR1 H bump internal RAM pointer
INDX1.  INZ o O\ - 1= 1 P

TH1., A

A HB3, INZE

Get bBaund mate o
Initialize baud rate
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..... #3#%, =29 COMPUTER. TERMINAL .FIRMWARE . VERZION. 1,0 B

.............. 1 £
2 1088 nz F SETRE SMO H Pplace UART into mode 3

.............. ZAQBA.L D2 BE L INBAL L LBETB TR Tuen en kaud rate timer
4

.............. BLLOEC AT O MO PR
& 102E P 0z MOV PORTF, C 5 Initialize port direction

............... 71070 L 1E L AELE B ML AT
3 1093 AZ 20 MV ., ACHRZ 5 Get alternate char set flas

............... FAOPR. ¥R 0L My ALTCHARAY T 8 Flace dn attributes
10

............. 101097 304302 NB O HAZ. INA 3 IF Hazeltine mode THEN
12 109A 1 04 ACALL HAZINIT H initialize for Hazeltine

............. O
14 10%C 1z 1F22 INg: CALL NVRCHE Checksum the NVRAM

IF same THEN

2 H return

............. 17,1003 43 40 30 UINS o ORL | ERRORS, #00010000B . . 3 ELSE ercar #4 .
12 10A& 22 RET

............. e
20
21 H
22 H Move from ROM to RAM usins DPFTR,. FTR1. and INDX1

e R B e
24

............. 2R 0AT L BA L INMOVE LR A REREAT
26 10A% 73 MOVC A, @A+DPTR H lwad constant

............. 270007 Fb MY @PTRY AL ... 3. Place into internal RAM ...
22 10AA AZ INC DPTR H bump ROM Pointer

............. 2 LOAR OB e INT O PTRY L bume RAM pednter
20 10AC DA F? [LINZ INDX1, INMOV $ UNTIL done

............. FLLOBE R BE T




Setup to initialize

INDX1, #NUMLINEZ $  the —-LORDER- table entries

Interrurt pPriorities

Clear

screen

1004
40 1007

1000
= 10DF

Imitiali
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............... LR L UBOFTINIT = oseft dndtialize terminal
-

< LR J #SOFTINIT# initializes the terminal but dees nat destrov. the .. .. ... .. .. ... ..
4 H current settines such as cars lock, an/off line, and time on
5




.............. Ly INITERT oinatialize CRT COn b O e
2 3
.............. .3......,.........................‘.................4..........‘............?“.I.’.".I.T.‘?’.".T*."..'.'-'F!.e.s..ﬁYFﬁ'ﬁ'?’.??".i!".‘%‘..".'?.e.fi‘:'ﬁ.?F.‘.??.f...t'.‘.e:..C:RI..C.?."!?.f'.?.‘.é.‘.f‘.........,..,......‘................
4 H up and running ProPerlvy. ’
- S B
& ]
__________ 7 H ENTRY none .
g e BT MEME
T U PP ] EXIT .. T O E
io H
11 3 USES A, DPTR )
............. e EERR B
........ i T PP P PP
T 14 11i1E o Ag INITCRT: PUSH 1E » i Save interrupt setup T
15 1120 cz AF CLR EA . ;5 Disable interrurts
............. MR EE B B
........ 17 1122 75 Q9 o0z MOV DMLNA, #2 3 Start at first line to DMA
""" ig'1izZs 75 OB AD MoV OMADRL,  #LOW (DMAMEM+140) ’
............. 19 1128 75 0A &0 ..mMovo o DMADRH, #HIGH (DMAMEMELEQD e
20
............. 21 1128 D2 ST ... BETB_CLERUN o tbet the clock nun
22
............. 223 1120 BL B ... RCALL SETCRT ... R 8et ORT coentroler
24 .
............. 25 112F D@88 . ..........sE1B_ITO . ..........5.0Int O transitioen activated
26 1131 53 2 01 ANL TCON, #11010001B 3 Clear IT1, IEO, IEL, TFO
............. B e
28 1124 @0 2001 MOV DPTR, HDCMOREG
............. 29 A LET T D MO A B e e
20 1139 FO MOVX @DFTR. A 5 Preset counters
]
32 11ZA cz CLR CLKRUN 3 Turn off claock
33 .....................................................................................................................................................................
""""""" 7S e A 7 S ¢ MOV A, BCSTRT »
35 113E FO MOVX @DPTR, A 5 Start CRT controler

44 . H MOV DPTR, #DSTAREG

54 . .
............. 3 5..1.14.F......D.Q.........9:6:.....................ICJ.;..................EC!F:..A.‘..I.E......‘.....4...............,..,.i..Ename..v;-.ld..i.nt.er._r:u,ﬁ't.-.s.ta.tu.s....,..._._.‘:......'.,....‘..
56 1151 22 RET o : .
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Z4-FEE~

A, DPTR

2001 DFTR, #DSTAREG

5 Clear status register

IFC NE, DCMDREG-DSTAREG
....................................................................................... ERROR s DCMOREG” and “DSTAREG” are different ... ...
ENDIC
=L L L AL RN LTI TLE FiGo TR REEMBREE T
......................................... R Yy TS L LR TR R LLRPPPPPITEPEPPISRE
MOVX @IFTR, A 5. Reset and stoe disrlaw

2000

DFPTR., #DODATREG

FRER, ZC1

.............. ne ray B R e
.................................................. e
............ L TP PP EP PP POS
....... MDVX .. e . R I IR
Sr LR YR R R
37 116A 74 4E My

5 Get cursor no blink flas
................................................................................. et EURSER GNdeRTiNe ey
A
@OPTR, A







75
FHEF

2001

2000

CLRSOR:

disables cursor if
disabled,

[OFTR, #DCMOREG
A, HCCRSR
@DFPTR,

A, XFOZ
@LFTR

#NUMLINES + 1
@DFTR, A

L.oad

Load

cursor

cCUursor

W oof cursor

poasition

X-position
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............... L3R UINITRB mdndtialize kenwboand
2 ]

............... B BINLTRER resets the kevboard to whatever settines the terminal L
4 H has at the current moment.

........... . S TR
o 7 LT L L NI
............... T R ENTRY L mOmE

] ]
............... R BRI O
' 10 5
.............. T S .. - - S 3 PSP
12
....... PSP
"""" 14 '119E INITER: IFC NE,KEC_XL - KBC_EL - 1
T - R ERROR 3 This code will nat wark?
o 164 ENDIC
e A7 M1FE T8 B Mav_ooo A B B B e
18 1180 20 25 01 JB CAPLOCKF, IKE1 3 IF not caps lacked THEN

AT A O ING, . L JO S SR output caeps unlocked ..
20 11A4 =1 ce IKB1: ACALL  IKE¢ 3 (save bvtes this wav)
O U
22 IFC NE,KBC_ONLN - KBC_OFFLN — 1

............. B e ERROR S This code wi L not WO R
24 ENLDIC

[UUURRRRR =< B 121 S 74........8 L SR Moy, A BB O LN e
26 11A8 =0 ZE o1 JNE ONLINE, IKEZ2 5 IF on line THEN

............. A7 LLAB O e ING Ak onuteut on dine command, oL
28 11AC 1 ce IKEZ2: ACALL  IKEG&
b PSP

o 20 1IFC NE,KBC_EK — KBC_DK — 1

IF auto repeat disabled THEN
no autoe repeat

Have it send it“s ID number
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..... #3E 28 COMEUTER. TERMINAL  ETRMWARE . VERSION . Ly O3 3% e e e e e e
.................................................. L CTERMINIT o terminal dndtialdzation

................................................................. S ETERMINITH dnitializes the terminal for ZDS and ANSI

H emulation mode. This Places the terminal in whatever mode
H the terminal must be in to emulate those maodes.

TERMINIT:

Set erasure mode
t gvarded area wmt made L.

Pprotected and return

Starts in backaround
Reset erasure mode
No protected fields




& :

L P O SRR EE R LR R REREE
e B : R

11 T R R
T - FATIII PP ; T

13 B
R ETS ¥ (ITITITRUIPNAALE ! GEEE e

VEFF, SD1

............. 27.AJEE”.n.QZH.”,“.?2.“‘n,_.“.”.”.”.n.”.“.”.“.”.”.“Ckﬁ.“.”.MSE.“.H.”.“.“.“.“.“.“.“.i.”.“.%lwﬁyﬁ.tpnn“viﬁgo”@n,,”.”.”.“.n.“.“.“.“.“.
....... DMADRL. ... ... . ........... % Fush DMA start address. ... ...
DMADRH 3 anto the stack
CTHO, BOFFH ... ... ........3 . Initialize timer values ...
TLO, #OD&H 5 For 80 characters
TROQ 3 Gtart tamer T e

Start psuedo DMA

u
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top timer

return
ELSE set up and

mask into char memary

........................................................... FLLLeith smaces. o
............ clear atteibutes

ORL DFH, #CHRORL mask intco char memary
TEMP, FL1 UNTIL indexl

............ FREC, DMIA B IE SO Hz THEN
DMLN, %29, DM1E : IF Tine 29 THEN
............ DMz ; wrae around
;

omMa 5 ELSE IF line = 2& THEN
i A AT LR : .
............ D
CJNE | OMLN, #NUMLINES, DMIE i . Check for wrap arcund
i) ) 5 IF line > 25 THEN
LMLN, #O0 H wrar arocund
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### 7-29 COMPUTER TERMINAL FIRMWARE VERSION 1.03 s#3%

1
........ B BRI e

............... B L12AC 29 ......ADD A, DMULN 3 add dn ooffset
4 124D F8& ) MOV OMPTR. A H move it into pointer

e B 128E B MoV A @OMPTR ... ... 5.....89et value from table ..
&

............... 7. 124F 75 FO .50 ... MOV By BNUMCHARS 5 set up for multirly .
AR Tt 7 R PR Pt IR PPRPPRRPPTRPPLY g A : . RRRR S PR RN MR

R 21283 FS ... OB Mav oo OMADRL, A ] 5,....save low order brte ..
10 1255 ES Fo MGy A, B ’ H get hish order byte =~
11 1257 24 &0 ADD A, #HIGH (DMAMEM) 7 add offset




L0

o}

unt the mode that ERM is in.

[PH, #ATRANL convert to OMA memory
OFH,  #DMAORL
aet count back
multierly by 2
urp for divide bv 2
Place remain

bump clock value
remainder

IF remainder = O THEN
remainder :

set tvre for clear memo
push [IMA start address




g 12HO =4 OF ANL A, #0000TITIE ST 3 mask data
% 1ZB2 70 05 JINZ SF4 3 IF no attributes THEN .. ... ...
: #E0H, SFS

20 1206 FO MOVX @DFTR. A clear character
......... 21 1207 A3 EFer o INC L DPTR Ol Bbumeopodnten
UUEEiRCE )] EZ DJNZ INDXZ, SFL 3 UNTIL done
23 12CA 22 RET



v e
%
in
m
X
-
>
L
k.
3
=
o
a
n
an
mn
£
I
W
—
-
n
o
~
e
ol
]
-
bl
bas
-
=
-+
n
el
el
<
]
-+
n
P

s1z

SI11A

Fut character in
IF =XOFF— needed
and exit

Clear transmit int flas
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##% 7-29 COMPLITER TERMINAL FIRMWARE VERSION 1.03 ##:#

.............. b IRE mdnterruRt reauest
2 H ’
= #IRE* is executed when the CRTC starts to displav the 25th

4 H line. At this pPoint the DMA line number must have been set
b= H te zero or some error has occcured. This routine is a safetw

‘for anv such errors and will take at most one frome to T
................................................................. out anwv such errers. It alsoe takes care of anv e

clock timine and blinkina.

Save reagisters

DIMLNA»

#0O

...................................................................................... AR EUREBR T e Y s an T s s
................................................................ MU RETR, RRETAREG
MIVX A, @DOPTR 5 Clear anv CRTC flass

BLNECNT 5 Bump blink count

A, BLNERATE
IRGZ 5 IF not zero OR

A, H#HOFFH, IR 5 IF mot full count THEN
IRGZ

Ay BLNKENT, $ 7 IF Hime to BVink THEN
..................................................... BLNKCNT. #0 ... 5.oneset count

BLINEF H togale blink flas

......................................................... FRER. IRGS W3 IE S50 Hz AND L second OR
AL WSO, IRGS

IRG IF 40 Hz AND 1 second THEN

> count

IF one minute THEN

..................................................................................................... IF screen saver THEN ... ...
bump auta off

................................................................ P R TS eI LI L L P U TR
CLR W Flas At s off .

and turn off diselaw




Q2 #3#%

e

IRR4A:




ZE9R0M: MICROBENCH 2051 CROSS ASSEMELER (V1)-218  Z4-FEB-83 15:320:04 PAGE 177
### 7-29 COMPUTER TERMINAL FIRMWARE VERSION 1.03 ###

#TRANSMIT#* waits for an empty cutput holdine register, sets

(A) = character with correct pParitv

AL R MEEE A
........................ COFEREVED . THANSHIT 5 WA I GRELT T X ORED s o s s
e LR AT W R T BER R
.................... PRTYENA. TRA 5 IF parity enabled THEN
.................................................. - T T
.................................................................................................... PRTYSTK, TRA .3 IF not stick parity THEN _
i, 3 do evern papity T
FRTYEVN, H
C

OKTRANEZ, TROK

make not ok to transmit
cutput data



! L . DOXOFF. = do send XOFF. to hast e

(O N
e

HNLEHE ,
RTS set handshake lines

DOXON - do send XON to hast
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##% 7-29 COMPUTER TERMINAL FIRMWARE VERSION 1.03 ##3%

#LOOKUFP# looks for the entrv in the table pPassed to it. If

................................................................ Fo i EEOOKURS 1ok for the entry in the table passed to dtr f
................................................................ S Foutine. If not found then the main table is searched. If

& H found the return removed and control fiven to the
7 H routine. If not found then contrel is siven back to the

2 H calline routine.
@ H

............. R LR LR LI LR R R RRRLLLLAAAREY
11 H ENTRY (B) = table lenath )

............. LT S T
1= H

............. T e e T
135 H

............. TR R LT P LR RREEEEERRRRRCELERRE
17 ..................................

19 1ZE%9 71 04 LOOKUF: ACALL XSTARX $ Search users table

.......................................... search main table T
L B
3 return
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13FE 0z 1R20 XETX: L IMF $ Jump to routine

26 1401 0z 1BAZ XETATX: LJIMF XZTAT 5 Jdump to routine

0z 012A XSTABX: LJIMF =TAR 5 Jump to routine




1 HE SFCKR — setup fetch character froem kevboard

2 H

= H #SFCKB# waits for characters from the kevbeoard. It dees ...
"""""""" QT g e unt il A charadter Tis returned. AlT dccess codes

3 H and the characters that follow are dropped. L
............... 6”.”.“.“.”.“.”.”.“.”..“.H.”.”.”.“.y.“‘“.”.”.“.”.”.“.”.“.”.”.“.”.”.”.“.u.“.“.”.“._.”.“.“.“.”.”.”.”.u.”.“.“.“.. e

7 T2 R R R
............... g . : ENTHRY fane

? ; ..................................
T S LR L L LR AR EXTY (B3 = Character From kevbaard

11 H
e OEEETTTT ARG T

13 .........................................................................................................
LT S L L L L RN

15 1407 12 0ZB& LBFCKBE caLL FCKE ... soMait far kew
R P AR ¥ (Y SRR Al TR e I SR e e BRRR R AR e

17 140C B4 o O e CJUNE A, HKB_ACC. SFCKBZ 3. IF access cade THEN
""""""" 187140F U2 0zES SFCKBL: TEALL FEKB 3 drop next character

19 1412 40 FR JC SFCEEL

k 5 and keerp on going
21 1416 22 SFCEBRZ: RET UELSE relurn



T Z29ROMS MICROBENCH 2051 CR
E:X 2 .

line reverse

line

1420

1435 :
............. Ao AARE MBI SETURL s Madnosetue Mine
44
............. B B
431439 141E D BETUFI $ Main setus Tine
49 ........................................................................................
50 14zH 74 1)) te
............. S AMEE AT B sETWRZ L nBetitabs
sz
e 2 B B e DB ... L e e ees e et e e et ee e e e e s e e e e e e s e taeeeeeneaeeed
547 7145F 1407 o SETIIPZ 3 Zet tabs
55 ...............................................................................
U Bl LAY G PTRRTRE s
571442 1542 oW SETUP3 3. Protocol #1
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orew 7-29 COMPUTER TERMINAL FIRMWARE VERSION 1,03 ###

............. G T
SETUF2 5 Protocol #1

]
-
S
ES
D
KN
b8
=]
b

Misic #2

ER-SETUR. o
SETUFRET

LIT - line #1 table

line #1 in setup mode.

sLTabk) e denoX b




4 H
B B D BLAR displavs setur dnformation for Tine #H1.
& 3
............... e
= H ENTRY none
.............. A P
‘ 10 3 EXIT none )
............ s SR
’ iz 5 ZES alil
13 ........................................................................................................
............. R LR Rt L et L e L L T L T PR TP P PP PPEPREPRRPS
......... VS A6k | EBA R ELR A3 Pesitden
i&
17 146F 7 FE B AL X X
""""""" LEV4707 2R AT 20 i) “di SETUP MENL A w# (Ver 1.0Z) 771,777 “+80H)
............... e S S . U
1477 20
................. B B A AT B
1470 41
............... e L e B R
h 1453 25
............ B T N - 4~
""" 1439 2E
cee...lasc 300 ER B
...... 45 . e ST e
1 492 AO .................................................
............. fig e PR R R
........ 20 1495 %0 1407 O DT R BN B
""" 21 1492 20 ZE 6z T JE ONLINE, L1A ' Get Proper messase for
.22 1498 70 14CF Moy o OPTR, #LN1BZ s endeff Tane
........... S LABE O R A REALL " XSTATI T e L ATEEEL AN
24
e B gy R PTERRIRRES R I TEERTTERPPIeE
26 14AZ 20 20 20 DE MENUS -A— to —G- or -T- for TAB‘, (“S“+g0H)
................. LGAG G AR g e SRR T R TR A0 T A AR LRI R
3 14A8 4E 55 =
............... BAE  BGEEATTTTTTTee e
14AE 2D 20 74
................. LBT " T RE g T e
14B4 47 20 20
................. BB T T g
14BA 2D 54 20 .
................. GBI B L
14C0 72 20 54
................. Py AL L PP PP PP
27
............ B il T
29
............. L
31 ;
............ T BT R B INTBLE T HE T R e T e O RROHY
1 4CA b’: 69 6E .............
................. LAOET B T Ryt P
32 14CF &F &6 &b LN1ERZ: DE ‘off 1in”, (“e”+B0H)







is used as the cursor Paosition.

is cursor pasition
line #2

Keer on aoina




Cursor left
Move left

Cursar up
Set tab

Work with 25th line

Counter variable
Foint to tab table

change to cursar char

replace new value

........ IF.tabk. is. set. bere THEN . ... . ... ... ...
change to tab char



change to both c
.............. oLk ! = aet final charac

bump tab table Pointer
LINTIL all bvtes

-




=0
o2

]
e

54

e
'l

Sk

). 15830

1582

#SETUP3%# runs the terminal setup mode to chanse baud rate

parity, durlex, and handshak

.................................. EN T RY T e e
.......................................................................................... 125 0 o N -1 T PP PSPPPRPPR PP
......................................................................................... o 3 I PPN
......................................... AEA[L“'“Lﬁ"”.”'“.“'”'”'”'“.“'”'?'ﬁigéfé¥'¥H{EH'T{h€'“'“'“'“'”'“'”'”'”'”'”'”'“'“
......................................................................................... ACALL  SFCKB . .....................5 Fetch character from kevboard ... . ...

MOV B, #L3TL
........................................... M R B T e

ACALL LOOKUP $ Look up command

......................................................................................... SAMP BTP3A B ReeR an g0dng
- s R R

Changse baud rate
...................... ﬁﬁ@”'”'“AI'éﬁUﬁhﬁ%ﬁ'”'”'”’“'“'”'!'éé;éaﬁ”#aF'EhFééh¥'Eéﬁ&”é;%é”'“'”'”'”'”'”'”‘“'

U = T R R TERTTRRCTIRELTE

JE PRTYENA, STP3C1 s IF disabhled THEN

SETR...... PRTYENA. ... 5.l anable PALILY .
CLR FRTYSTEK H normal paritwy

CLR.......] PRTIYEVN. ... i odd  PAr . e
SJMP SETUPZ

- DU FPRTYSTE, SIPICI . ... ... ... 5UIF normal parityw AND. oo
JB PRTYEVN, STP2CZ 3 IF odd paritv THEN
SETB.....PRIYEVYN ... ... hll make. even PACIEN . L
SUMF SETUFZ

CLR ... PRTYENA. ... 5 0IF stick THEN disable panity . oo ...
S MF SETUPZ

SETB...... PRIYETK ... ;.. IF . even, THEN . stick parity ..o i
SUMP SETUFS

=T T LT = ORI SUP
CPL....... FULLOPLX . oo . Tagale FUll/Zbaltf durles ..o
SJMP SETUPZ



Z29R0OM3

...... #3727 COMPUTER . TERMINAL. FIRMWARE VERSION. 1.03. ##x

.............. L
2

.............. B
4 1588 BZ ZE
3

far line #3.




.................. 13BE 50 06
4 15BA 75 33 00

.............. SOISED RO AGTE ..
&6 1500 74 12 UL3A:

.............. ZASCZ L RY 0L
s

e RASCA 780000 ] B
10 15C6 20 20 32

ACALL XSTABX 5 Search for correct message

...... JNCL3A 8 IR net found THEN
MOV BALULORATE, #0 3 clear baud rate

...... Moy DPTR, #LN2B14 5 &LCFOR MESSARE e
MOV A, #19 5 Position
ACALL XSTATX 5 Baud rate messase

DB < 2. PARITY", (7 “+80H)

............. 16 1S0E 20 L EBE.
17 15E1 20 2A 03

.............. 1€ 15E4 . %0 BRI
19 13E7 21 01 L3B:

Moy DPETR, #LNICI ... PLEven rParity
JB FPRTYEVN, L3E

...... MOV UBRTR. CHBLNZCA o 0dd rard
ACALL XSTATX 5 Parity messase

24 1S5F7 20 1698 MOV DFTR, #LNZE1 3 Full duplex
............ 25 B = I 1 T
26 15FD 20 1490 MoV DFTR, #LNZEZ 3 Half duplex
............. P7OAGOO. R QL kBt L ACALL  XETATX o DuR e MESSASE
bt
............. e X o v & N~ ~ 15 2| I D &= b G
30 1404 20 20 34 ju:] 7 4, HANDSHAKE , (7 < +320H)
.................. 1607, 2 N
1460A
................ 16000 F e e
1410 c

2 1613
1616, :

5 Hardware handsha

Software handshake



MICROBENCH 2051 CRO

baud

2600 baud







“softwar”




18 14BA 71 E? CALL LOOKUP H
19 16BC 30 Fa SJMP STP4A 3 Keep an going

A, MODE 5 Get current mode
..................................................................... TEMP AR BAYE L
TEMFA, #11110000R 3 Mask off mode Portion
............................................. 5.Retate to next mode . oo
A, #O0001110R $ Mask off extra stuff
1Z.......! STRACYL. .. IR merna THEN
5 bump to ane
LUERL A TEMP i Cembine bath halfs
MODE, A 3 Save new current mode
..... TERMINIT . ... ..............:i.Initisalize for Aaox termioal ... ... ... ..........
HAZ, STF4CZ2 5 IF Hazeltine THEN
..... HAZINIT . ... .................h...initialize for Hazeltine ... ... ... ................
SETUF4

! XHSM 5 IF hold screen THEN exit
............. F N o - T« S = - 0 10 L L R T L L L L R PP PPPRPRR

50 16EZ2 12 OB3C 5TP4D1: CALL EHSM 3 ELSE enter hold screen




15220104 FAGE 174

hold screen

#MENL 3¢ 1. PORT",

THEOH)
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LMPUTER. TERMINAL. FIRMWARE  VERSLOM . 1,03 #x

LR

Fry BT BN RS e
B ERE LAR
S T CATIN S e
R B I T TR
MoV DFTR, #LN4D4 3 Hazeltine mode T Ty
C 5 5 ANSI/ZOS/AOM 2/Haz

HEMODEF

..................... C



SETUPS - setup mode line #S

#SETUFS# runs the terminal setur mode to chanse set clock,

SETUPS:
STPSA:

Displav tifth line

Fetch character from kevboard

Look up command
5 Keep on saing

5 Setup clear line reverse

Get number

#0, STFSR1 IF zerno THEN skip

Setur clear line reverse

A, #1é&

GETNLIM get number

IN:



............................................... “.AE.'E\EMBLEF((VI)—ZLE:24-—FEE¢—8'315:():t)éPAl:‘E1’47

P e

w

clear seconds

H and count

................................................................. T L L R e L RN LEL LA LEEERNRLTIIE
.................................................................. TR T R AN T e AR L
AT 4 S - < ORISR -1~ ) AT B T
................................................................. T
................................................................. SBDE T AL RITONRAR T e a e T
S I A T - & B NSUIE:- 1 i e T D T
............................................................... DL L LR LEEEERRIEEE

................ ;v».----.--~-.~---~----..---........................................-------------------------.-..-.---..-.-..... B T I I
........ STRPSE: CPL 5 Tosele screen saver

#LE5T# contains the Jump table for

Togale status line

51 H #L5# displavs setup information for line #5.
............. R L R e e L LCERTETEPPLEPREEPRERPRE
........... o oPT TR s T OOEE T T U ER U U UU S OO RSO UUUUUPRRERRRRI
’ 54 3 ENTRY none

55 .
............ BT R R vy e

57 H




120R 2A 40 DE CC®MENU D 1. SET CLOCK 2. STATUS LINE”, (7 “+30H)
.................. TEGE AR S e e TR

1211
1214

1200 3
1223

Status line on/off
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coHRECZTZY COMPUTER . TERMINAL. FIRMWARE VERFION. Lo OF . 3030 e e e e e e e e e e

il
Fe ¥FETLUFA® runs. the. terminal. setup mode to. change kevead. shifta ... ...
kevead alternate, autoe repeat, and kev click.
....................... BN TR Y T i
........................ B LT i e
........................ L 3 ST
................................................................ gé%UFéé”.n.n.“._AEAEL”.HLE..”.“.”.n.“.“.“.”.“.“.y.ﬁi;é¥é¥.;igfﬁ.i€hé.“.n.“.“.”.”.”.”A”.”.“.”.”.”.
................................................................ BTRGAS ... CALL  SFCKB . .Fetch character from kexboard
CALL LOOKLF $ Look up command
.................. SR LB R UEBIME L BTRAA L e R D B RT
”'”'”'“'”'”-”'”.”.”.”.”'”'“'“.“'“.”'”'”'“-”’“'“'“'“'”'”'”'fﬁééYéH&QQ;éH';Hiﬁiéa .........................................................................................
SRR SR Rﬁéﬁaﬁ¥?”.”.“'“‘“'”'”.“.;.fdééié'ﬁé¥éganéﬁi¥f€& ......................................
.............................................. I BB R G e
........................................................................................ Foomie Kevmmd ol b na i T
T RLLLEEERIELERE ERLTT CEATALTE Ty T e REvEad BT e aEL
........................................................................................ e L O OUSRP
.......................................................... P L S T L L R ILCIIL
.......... et et et e e e e ettt et e e e e
1270 B2 24 ETP&D: REFF 5 Togsle auto repeat
................. LB7F LR LRE L ...BALLCINITKE 3 Recenfisure kevboard
1282 20 E1l SETUPA
................................................................ e e e ey O O
................. LEEA B EE W WETREER L BPL O CLKFE o Teesle kew S ACK .
1336 12 119E INITKB 3 Reconfisur kevboard
................. B BRI
................................................................ T T L e e BT
; .................................
................................................. G A e Ehe Jume abiE Fer Tine $E In Crtue made.
............................ T R S T R PP PP e L TR P P PP PP PPPPRRRRRTE
................ B T
1380 1275 OW STF&B 5. Toggle kevead shifted




729R0Ms  MICROBENCH @051 ; SAFER-&5
#%% 7-29 COMPUTER TERMINAL FIRMWARE VERSION 1.03 ##x

XET
“¥MENU E# 1. KEYPAD SHFT, (7 7+80H)

Cy KFADSHTF

FEYFAD ALT > (¥ “+30H)

Kevrad alternate on/off
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Z9R0OMs MICROBENCH 2051 CROSS ASSEMBLER (V1)-218  24-FER-23

..... *AE .—.2.9..!ZC'ME‘!J.TER..TERMINGk.F.IR.MWﬁR.E..V.ER!:?.IIC'N..l.!323..4??t-)?.................................................................._.....A.........................._....‘.‘........‘..........
.............. L L L BETURT. s setue mede dime 7
..............

i z return, aute line feed, cursor, and frequencwy.

P :

4% 191C 20 T2 04 STP7D2: JE CRUL, STP7DZ 5 IF block THEN

Set cursor format




""" Z2YROME T MICROBENCH "EOS1 CROSS ASSEMBLER
### 7-29 COMPUTER TERMINAL FIRMWARE VERSION 1

i FE-RERRRIER R RRAAA LA ERPERRREELREE FALL SETRE ey

1920 B2 ey STP7E: CPL FRER 3 Tosale frequency

R e L PP L P PP R L PRTEPPRRRSPRRLER

line #7

for

MOV C, AUTOCR

ACALL XLONCOFF 5 Auta CR an/off



AUTO LF7, (7 “+80H)

CRUL,
OPTR,

TR HBTR . BUNTE L e By g e
JNB FREG, L7D .
rir R PR BUNTE e G5 i e
ACALL  XSTAT

'’

.................... DB L SBInk BTy TR TBOR) e,







1320104 PAGE 20

“underlin, (e +230H)




12 19E% 12 13E9

19..19EB 20..... Fz

20

21

22

2 T

24 19ED 71 2C

25.19EF E4

26

27.19F0

23 19F2 S0 72
A9FS... L AC R 73
19F& o2 4%

a5 az

19FE 20 74
AAO0L.... 20 LT
1A04 &9 Fa

22

20 1A06L 74 4%
1R03...... RO 5000

22 1A0R 71 21

a3

24 1A0D 12 1407

25..1A10...... 79 FO.........

26 1A13 20 1AE0

a7..1A16....... 12.....

.................. 19FR......

QLA ;

e

B L BTPRA Keep an goins ... ...

Setup clear line reverse
Position

Fill screen with char

Fetch character from kevboard

Search the tahble

IF not found THEN displavw it

2 S PR

Jump to routine

4.
S0

S51..1A26G. ... .. 532

1A24

= ATTRIBUTES
......................................................... ING AL
#00001111E

Bump .
Mask
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FEMELUTER TERMINOL . FIRMWARE. VERSITIN. 1, Q3 35 e

-

char memory

S000 STPREL:

21

look at kevboard
IF anw char THEN e=xit

............................ A R Ak e
............ By T




Continuous test
Table lenath

Exit setur mode and save




ZZ29ROM3 MICROEBENCH S
..... ®HE T-2R COMPUTER, TERNINAL FIRMNQF(E VERZION. 1,03, #x#
................. 1B 318
1A%E
................. 18R 5220053
1AA4 45 54 AD



Z2YR0OM3 MICROBENCH 2051 CROES! S5 R E 0: 04 FAGE 2

DPTR, #UNSET i Primary

Auxiliary
5. Character set

2. FILL SCREEN 2. ATTRIBUTESS

o

TEST» “+20H)

=

H Line #& seturp mode messases

DR ‘normal

“alternat”, (7e +820H)
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...... BEH L A TR T ERMINAL . F IR AR, R R LN, Lo B e e

.............. L BE L UBETUPRET -oreturn fram et UP Mode
z 3

.............. BB ESETUPRETH# exits setur mode without permanently. Savine ...
4 H anv values that have chansed.

B = S B e
& $

.............. e B ENTRY I
2 H

. S | FUR EXIT .. ...} T
10 ;

............. O S 1. -2 O (1] 11
1z
1z

""""""" 14TAFE RS ET T e T EETURRETY T UUNE T ULEEON, T ERET T Y U IF T 2S YR Tine s en ANDC T
15 1AF9 20 15 0z JB L2ZSEN, SRET s IF not enabled for user THEN

12 1ROO 20 y SMP SCLRL 5 ELLSE clear line and return



CZ29ROMS MICROBENCH : RO A
s 7-29 COMPUTER TERMINAL FIRMWARE VERZION 1.03 ##

.............................................................. Y eieiiiiiei...... . REETUPSAVER returns all values back to the EOROM.

SETUPSAVE: ACALL NVRCHE 3 Checksum the NVRAM
MOV NVRSUM, A 5 Update checksum value
................................................ T BRI AR T T ERRGM S eper T s s
MOV DPTR, #EAROM

1ROR

vRGETT it Saus T
1BOE 4

store uppPer nibble

store lower nibble

B £

togaling flas

=4
............. BEOABAFE. AL F e AIME L BETURRET, L Returen from setue mode o



..... 3. 2029 COMPUTER. TERMINAL. FLIRMWARE VERSION . Lo OF . 3003 e e et et e e e e

.............. IR 5 SRR -1 20 § N B =1 8 -2 . it L R
o 3

.............. B RERILLE £ )s the complete screen with the data siven it
4 H into the memorwv location given it. It does not touch the

F s < 5 EREh LAne MOWEVET

(DPTR) = memory_ location to start at

INDX1, #MAXLINE $ Go throush all lines
................................ < ENUMCHARS 3 REFEAT .

REPEAT write character
bume_ Pointer

prniiepantd 22 RET ....................................................................................................................



............. 25T

23

............. 54 TR

SCLRLR - setup clear

line reverse video

Point to attribute memory

SNUMeHARS e

REPEAT write attritute
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& H character received automaticallw makes the routine return.
7 ; .......................................................................................................
..... G . R
.............. A ENTRY () = pesition on ESth line te stact
10 N
i1 H EXIT (A) = number received (0..255)

(WORK2) = number of characters picked up

2& Check for end of line

#CR, GNUMZ
A, WORK

for backspace or delete

wire out old number
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### Z-29 COMPUTER TERMINAL FIRMWARE VERSION 1.03 ##%

............. 1 1B73 B4 . 30 00 CJNE A, #7077, GNUMAC .
e ingR A B SNOMAEE T g i § RO B R B
2
............... T
5 5
............. BB R G e AT RS
o 7 1B7A co =) PUSH ACC 3 Save it
........... AR 1AL TR ST e SR W ETRYELAR
.............. ?AB7D 75 FO QA hoy B, #10 IR
i ege o . TR Af T T S SRTRITERENS
11 1BS1 2C ALD A, WORK
............. B B B R K T
13 1B23 0o EO . POP ACC 5 Restore number
............. DR TBom b DR G e AT s
15 1B3%2 25 32 ADD A, DPL
T AL |- R RN R T EIITPPITP I TP PTPPEPPEPES MGy TP RRTPRIRREE e AT EEs UCAURTGR
17 1BSC EE MoV A, WORK1 3 Get position
............. L ABEE S g BT G SRR A
.. 19 1B2F ~ OE e ING  MORKL s Bume eosition .
........... S imeG AR NGB . THmE PR A
21 1B91 30 B SuJMP GNUM1L 3 UNTIL done .
............. S B .. M ONUML R HNTIL dane
............. 3 Must onet cross any Pase boundardes
24 ]

o 25 1B9Z EO Bl B2 GNUMS: OB (7O“+8OH), (“1°+80H), (72°+Z0H), ( 3 +80H), (47 +80H) N
.............. hoe RS Ba B L JHR O ERORYy (CTATEERR  ATETAERN L BOTERR L MR
............. 26 1892 BS  B& . B7 ... OB (CSI#BOH), (TE7+BOH), (T77+80H). (7S74E0H), (TRTHROM)

1B5E Ba B%
......... 27 T T T T T T A R A I I B N I I I I L I - . ce s e rs e
- IFC NE, HIGH($)Y-HIGRUGNUMS) " 7 7 rrrrrrrrrr e e
TP ERROR 3 7GNUMS” crasses a pase boundary
............. = .. cee AR FIETEIET STRSRER B PARE BRI




follow the CALL anto the 25th status line of the screen.

= position on 25th line

seven set.

Get return address




Z29ROMS
### 7-29 COMPUTER

TERMINAL FIRMWARE VERZSION 1,03 ##3%

............... L33 ... XBTAT - transmit string to 23th status line
5 R e A
.............. B 3. ®XSTAT# places a string of diselavable characters onte L
q 3 the '25th status Tine of the screen. )
=] 3
.............. 6.”.“.“‘“...”.”,”.”.“._.”.”.“.“.”.!.“‘“.”.”.”.“.”.”.“.“.“.H.”.“.“.“.“.“.”.“.”.“.“.“.“.“.“.”.”.n.“.“.“.“,”.”.“.“,“.“.n.n.“.n.“.”.“
.............. T A ENTRY (R) = pesition on Z3th Tine
) 3 (OPTR) = address of strins, finmal character must have ’
.............. T R B seven se
10 3 .
............. L E L EXIT L A) = onext pesition on 25th ddnme
12 H (DPTR) = position followine string
= H
PR 3 . R E LR LR (LLLEEEELEEERRRRREEEED RS AL HRTR, TR
............................. 75 A0 57 XSTAT: . MOV P2, BHIGH (L2SMEM) 3 Set address of memory
24 20 ADD A, #HLOW (L25MEM) 5 Add in offset
............................. B Y RTRL, A B Rednt Roomemary
AE L ER XETL: ... CLR, ... B e
] MOV A, @A+DFTR ;5 Get data bvte
B INC ... DETR . 5 Bump ROM pointer .
20 E7 04 JB ACC.7, X5TR 5 IF bit set THEN exit out
............................. e MOVX L @PTRI, AL B Quteat data
oz INC PTR1 5 Bump RAM Pointer
.......... BO L F SR XETL BB FRTEVET
............................. S4 L 7F L UXSTRE L LUANL A #7FH L Mask off hdeh BIt
Fz MavX @FTR1, A 5 Output last data
ES May A, FTR1 5 Get pointer

=

ubtract offset

Return



next position

message and return
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##% 7-29 COMPUTER TERMINAL FIRMWARE VERZION 1.03 ##3#




5 ) terminal is in. If the character is protected then no
.............................................................. F e BEREED s B AR O e

H

3

H ENTRY (A) = current transmit mode
e XPOS and YPOS point Yo screen comrdinate
H EXIT (A) = current transmit mode (updated)

21 1REZ 20 25 0OA GATM. XLO

CPF

ATTRIBUTES

Mask to

attribute memory

MDV X A ? @DPTR .............................................
$ SARARRERRAE R | Tn 1A ATTRIBLUTES, A7 i Get current attributes T
IRL DFH, #CHRORL 3 Mask to character memorsw
........................................................ MUK R GER e DU TRSIE B SRANRETEL, IS
Moy L ACC. T . 3.0Get alt char flas
"""""""""""""""""""""""""""""""""""" MOV ALTCHARAS, '© 3 Flace in proper lacation
ANL A B7FH ... Mask alternate char set L
............................................. CUR ke fooyckoaltennate cha
................................. BN AL L L
XLOA: AT XL1 3 IF ararhic char THEN qup ...............
.......................................... NE A RRUBOUT, XLE IR A T a At T TR L .
.................................................. L TR
............................................. B A L
.................................................................... B R
XLis CJINE A, #1FH, XLiA P.8pecial case mar
..................................... Voo Al
..................................................................... I X
""""""""" XL1A: ORL A, #01100000E 5 Make sraphic printable



flag in normal

now

IF previous not ararhic THEN

.................................................................................................... B.S b flas chanses
e BB ACe2 20 40 24 NB ANST, XLAC 3. IF ANSI mode THEN . .
B.4, XLA4B H IF previous normal THEN
e RO 0B ALTEHARA: XLAA SO IF not alt char THEN ...
""""" XMT3= H transmit "ENTER GRAPHIC"
... Azcep AR SB. B LU DB L ESG: TLM0 T, CTmI B0
.................................................................................................... X 7
e BSac74 71 CF L XRAAR L RCALE XM Fore, B i
U ESC, “(7, (“0O7+30H) H transmit "ENTER ALT GRAFHIC®
. Jicze o2 F4 . XLASET: O SETE  B.A flag in alt now
................ L7
..................................................................................................... B HLdA T ELEE Bhis i meread N e
............................................................................................. XMTS i Jtransmit MENTER ONORMALY
"""" ESC, (7 (“B“+80H)
B.4 H flag in normal now



ACALL XMTS H ELSE transmit in ZDS mode

=} ESC, (“F+B0H)

See if character is in reverse videno

CLR FO 5 Clear "CHANGE" flas

] RWA, XL& $ IF current not rev video AND

B.O, IF pPrevious was rev video THEN

IF 0=
outrut

mode THEN
"EXIT REV VIDED

...-B B0y XLT 8 IF previcus not rev vides THEN
............................................... SETE B G e
...................... OB RNE L XLEA T R ThE made THEN s
......................................... ACALL  XMTS I...outrut MENTER REV VIDEOG"
pute it P AU SN ... CEEC Ba . (¥ bOMy e e L TR SRS
A B R L Eme L
kAR D= L Ds L XLEAr L EETB L TR PROP POELSE flas chanses
............................................................. See if character is underline
g oo BERLATLS
- 2% 1CRO 20 (] 07 XLw: JE LINDLNA, XL10O 5 IF not underline AND
.......... g T e T SRR BT SRR LR e R AT AR A
................. E.1, XL11 i IF previous was underline THEN i
....................................... BT Vi e £ 1a LR
............................................................... XLA0A b fdas chanses
B.1, XL11 3 IF previous net wnderline
..... B T
I T < 2 3o L { N L T T ST T TSP OO U U PRI
..... 39 e See if character is blinkins
....... Fg s SRR AT ERTISRTEL L SLANEANE L P
41 1cci1 20 0A 07 XL11: JE ELINEA, XL1Z2 $ IF not blinkina AND .
............ B T T SRR R SRR T R R A
........ 43 1cca 20 F2 OB reiiiiiiiiiei . dNB B.2, XL13 3 IF previcus was blinkine THEN
.. CEATICRT e R ST T L PP RL R PRELEPPRRRLRPPS BLR Bob e T i CVear Blinkins Elas
4% 1CCY =20 05 SUMF XLi1z2a H flas changes
............ BT et e T T RS L A ERREIAREER
47 1CCR 20 Fz 04 oXbiz: oo JR o B.2, XL13 3 IF previcus not blinkips THEN
............ FETELE e EE - g T TR S e R
4% 1CDO oz oS XL1ZA: SETR FO
............ G e e T TR T T
51 H See if character is half intensitwy
............ BT T TR TR AT AT R BRI
52 1Dz 20 OR 07 XL13: B HALFIA, XL14 $ IF not half AND
............ S T T AR TR R R D O
............ SOLEDS 30 EBLL9B L .oNB O B.E XLAS 3 IF previous was half THEN
S6 1CDE [ F3 CLR BE.2 H clear half flas
57 1CDA 20 05 SJMP XL14A H flas changes



= 1CER 20 40 ela) JNE ANSI, XL1&4R H IF ANSI mode THEN

IF ANSI mode THEN
IF no graphics THEN

transmit “ENTER ALT MODE"

ELSE transmit "ENTER ALT GRAFHIC"

39 1D1A 20 0o 4L XL17: JINE FO, XLZO 5 IF no changes THEN s
............. B e Bt ia ettt

41 1D10 20 40 1F JR ANSIa‘XLIB $ Check for mode

in position




............................................................................. A, HOOOLIIAAR L F. . omask proper bits
A, #7707 H add offset for s

IF half intensity

THEN

2 1050 (7 4°+20H)

10Ezs 04 XLiaic: XLign H IF blinkina THEN

(757 +20H)

04 XL 1E0e JNE EBE.O, H IF reverse video THEN

XL12E: outrut last character

........................................................................ N = D
e U RREOR FOF ... B e
CALL TRANSMIT 5 Output character

B,

#00111111E
ATTRIBUTES

Mask previous

ANL A, HOO111111R $ Mask current
....................................................... ORL A, B ... Combine to make new Previous
aF ATTRIRBRUTES Restore true attributes



0206 FPAGE 225

XPOSE
.......................................... WORI,  XPOS
CUUWORE, TENUMCHARS, UXMLE T
............................................... XP’:IE'
..................................................... s ERISEPEPRLIS
BL INAD
A WORK

Start at besinning
REFEAT transmit character

UNTIL done
Restore pPosition






ERRERRR WA § 1472 N = o) 14 S AMP XMF2 5 Send CR, bell, and return




Start with no attributes

REFEAT transmit line
bump pPosition

Send CR to terminate rase

done to user




#XMT25#% transmits the 25th line in the same manner as #XMTL#

& H
7 H

............... sn.n.u.ﬂ.n.n.n.n.“.“.”_u‘n.”.“.“.ﬁ.“.”.“.”.”.“.“.ENTRY”.“ﬁaﬁg.“.“.“.”.”.”.”.”.”.“.“.“.“.“.n.”.uln.”.”.”.“.“..”.“.”.HAH.H.H.H.N.U
] H

.............. IU..“.“.”.”.”.“.”.”.“.”.“.“.”.”.u.ui.u.“.N.H.H.H.H.EXTT”.”.Hdﬁé.”.“.”.”.“.”.”.”.”.“.”.“.”.“.“.n,”.”.“.”.”.”.”“.“.“.”.“.”.”.”.“.“.”
11 H

.............. IZ.“.”.”.n.”.”.”.”.“.“.n.”.”.“.”.“}“.”.N.H.H.U.H.NUQEE.”.”éTi”.“.n.”.”.”.“.“.“.”.”.”,”._.“.“.“.“.”.”.”.“.”.”“.”.”.”.“.“.“.“.“.“.”
1z

.............. Iw.”.“.u.“.“.“.”.”.”.”.”.“.“‘”.“.“.“.“.”.”.“.”.”.“.”.“.n.”.“.“.“.“.”.”.“.“.“.“.”.”.n.”.“.”.“.“.”,”.”.”.””.“.”.“.“.”.”.“.”.“.“.”.“
15 10C& 30 15 F7 XMT25: JNE L2SEN, XMP2 s IF 25th line enabled THEN

.............. LB DR R e e S g g g G e TR R B e TR
17 10CRE 75 12 18 MoV YFOS, #MAXLINE H do 25th line

.............. fS”iUCE'”'”BT‘”'”'”74""'”'”'”'“'“'”'”'”'”'”'”'”'”'ACﬁLL"'”XNTL'”'”'”'“'”"”'”'”‘”'!'”'¥E§h§h¥t”2$%H'TiHé“'”"'”'”'“'”'”'"'“'“'”'”'
1% 1000 80 E9 SJAMP XMP2 3 restore, update, return




HSSTOFF, PRNTZ 5 IF not hold screen THEN

b da], A i autput an XON-

RING H signal done to user
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### 7-2% COMPUTER TERMINAL FIRMWARE VERSICN 1,032 s##

OKTRANS, CMPORT

Wait until transmitter emptwy

WLATCH — write latch

e

A: XLATCH
DFTR, #MLATCH H
MIOVX @DFTR. A 5 COutput data to latch




R EERE L O R . RN INAL  F LR AR VR RS LN, L 3 0 e
.............. PR PRTPUY. & JUUUERURTRRRTIS &= N Sl (¥ K-S =) T TR
2 H
2 H DCLKO — alwavs diseplawvw clock

every second anlv.

avs displavs the current settins of the clock én

H the 25th line.

DCLK: MOV A, DISPSEC
TSEC, DCLEO

BIEESEC. TREC Uy IR RHTERAERE e
MoV A, THOUR

TSEC

MOV A. DFH 5 Get tens disgit
CUNE A, #7077, DCLK1 5 IF tens digit = “0° THEN

MoV A, #° H supPPress leadins digit

. ['CLK 1 : Mclv DPTR M #LZSMEM+72 ................................................................
............ EEAEEG UG S G BT R R e .

23 1EZ2A Do EO FOP B
............ B A RETTTp

35 1E3D FO MOVX CDPTR, A 3 Place on screen
R YRR - ERPPRR g Ay My DT L P PP R PE R PRPEPPRERPPRRRPPERPY

37 1E40 Az INC DR TR
............. R B ¢y ¥ Pty e LN RCT LT LFFEF LY FERPRVEPYFPTPPPPPPY . e .
. 37 1E42 E3, 3C MOY B T I

........... 35 1EL4 U5 AR g B S EERvert minutes te ASETI
..... 41 1E47 co 32 PLUSH DPL e Bave ones disit
........ A AERS UES g T e SaAVE one

472 1E4R 20 S7CE MOV OFTR, #LZSMEM+75 .
............. 44'IE45”'“'Fﬁ'”'“"”'”'”'“'”’”'”'“‘“'“'”'”’”‘”'”'“'NGVX“'”'@ﬁFTWJHA'“'”'“'”'”'”'”‘”éinéEé”féﬁE'Hi§i¥'6ﬁ”éEﬁé€H'”'”'”'”'”'”'”'”'”

45 1EA4F 0o EO POP B
............. A LB G .
. 47 1ESZ FoO MOVX @DPTR, A .....3 Place ones digit on screen
............. AECAEEAE AT R g GR i Do

49 1E55 AS INC DPTR ..............................
.............. YT S L1y =ty ST L LTS Pt LTLERPP P PERPRPPPPR

51 1E57 E5 SB MUV A’ TSEC ........................................................................
e 5o ERS T FOIRETIREE BAGD N R O R RRARRRTLITID S Eenvert Becends o ASEIT

93 1ESC co 82 PUSH DRl P.5ave ones disit
............. A CAEEE CUES g e gl

55 1E6O 20 S7CE MOV DPTR., #L2SMEM+73

56 1E6Z FoO MOVX @DPTR, A 5 Flace tens digit on screen







Z29PROMS MICROBENCH 2051 CROSS ASSEMBLER (V1)-218 24-FEB-

1 53 DISPSTAT - displav status line

TAT#* displavs evervthing that can be displaved onto

H th line if the option is enabled. This includes
................................................................. i Slocky caps locked, on/off line dindicaters, and dnsert L
H character mode.
; .
e
................................................................. L BN R RO e
3
................................................................. L -t ¢ X S (1 L T
................................................................. 5. BB A L
................................................................. SFSTATE B LEON, AR T U T iwe B E HR e
e A7 AEBEC 30 15 0L .dNB L23EN, DSFO 3 IF line 23 enabled THEN
D=FPR: RET H return
=1 T SR ¥y ALLL LT L PP LLLLLE #3 YL EELLLLLEIIELREE MEy B BGBOLGOGE T T Tt et
....................................................................................... ACALL  SELRL 8 Blear with half dntensitw L
23 AE74 D BT BEALL L DCLKD $.bisplay clock
..................................................................................... L R B
MOV DPTR, #MSGCL 3 Caps locked
........................................................................................ N CAR LK, D
ACALL X=TAT
.................................................. BB I E MO T B AT b
................ MoV DPTR. #MSGOL 3 OFFline
................. R BNLTNE . Dieps
......................................................................... AL X AT
nspz: L B e
......... LRy - o R S e S TRsert CharagEp
................................ JNER O ICMODEF, DSP3 TSNP PEPR
iEeT ot R L LT LT L TP REPPTIPRERPRERY ACRLL " XBTAT ey S ERGE
e s R 77T " T




QOH, “  OFF LINE 7, (QOH+Z0H)




Z2IROM3 MICROBENCH 2051 CROSS ASSEMBLER (V1)-218  24-FER-E

..... BrE Iy COMPUTER TERMINAL  F I RMWARE, VER S LN L, O3 0 e e
.............. B EBOHE o kevhoanrd CRE K
.............. B B .. EEBCHK® waits for the kevboard te send -KB_POWER- within .
4 3 75 ms
.............. B A This routing, must ondy be done after a hardware reset so that ... ...
& H it is known that the kevboard is soine to send the data.
7 3
....... BT
.............. e ENTRY e BT
2 T RNIRYGRBRE
............. 11 e EXTT L mame RS R ..
[a e B ERELL MBI
.............. 1= SIS SRR coJusES L Rl) TR
a e B EEER LB
............. e e ... ...
R 54 o KBS iy ENDIKE L T T
............. 17 1EC& 7B Q0 ... kBCO: SoonMav o INDX2,  #O i REPEAT init count s e
AR e PP FoRs G oL BT MR AT e e
............. 19 1ECB 80 04 T KBC2 B IF data ANDG
20 1ECD E4 aF Fg CUNE A, #KB_POWER, KBC1 3 IF power up THEN
...... 2L LEDO i ... RET 3 return T
e Bl ERy SR s proe CRONE RS REE h LN T oo b
eeeie..... 23 1EDE oA Y BaNz INDX1, KBCO L. PUNTIL all dane
24
o 25 1EDS 43 40 os ORL ERRORS, #00001000R 3 ELSE error #3
........ B LRI tam T g SIIENE ROROREIORE. R BEER SINERE
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#a# Z-29 COMPUTER TERMINAL FIRMWARE VERSICN 1,03 ###

............... 83 ... ROMCHE - ROM checksum

5 PR T R SRR R
............... RO SEPRE e ZROMCHE- does a checksum on the ROM and compares it with

; R RITERREPRLY ho e s e . A The FETL AN gamPanes AR M

............. U T

.. AR L L TP PP T PSPPI TPPPRPPEPOE LR LR LT L LT TP LR R R PR R EIERTRREs
............... T e L ENTRY L mOmE

4 Foeer RS RRE
............... e BRI MO

7 B BRI
............. L R USES R .

Lo R EEREL B
.............. e e e

14 1ED¥ 7C 00 ROMCHE MOV WORK, #0 3 Init checksum T e
............. 15 1EDB 90 0000 o ......ohovo o DRPTR, &0 ... . Init Pointer

e 7 o MY NGRS w500 TR L LR LR R TP PP E PPN EPPPTEPPITEPPERPRERR NS
e 17 1EEO 7B OO MOV L INDX2, #OOH .. 3. Indt count

Pa T T e T s e R e
.............. 19 1BE2 . E4 ... BMci: o CLR A ... 3 REPEAT

17,1582 £ o A AT BRTR : R R Bhd
.............. 2L AEEA R i ADD Ay WORK L5 .add te previous amount

22 1EES FC MoV WORK, A H replace TTTTTTTTIIIIIITmmmmmmmmmmmmmmmmmmeeee
............. B AEEA . BT e INGDRTR L bame podnter

24 1EE7 )] Fo DJUNZ INDXZ, RMC1 PUUNTIL dane T e
............. A9 AEET DA T DINZINDX S, RMC L F UNTIL @l dene

26
............. F7OAEEB .. &0 03 Mz RMCZ 3 IR error THENG e

2% 1EED 3 40 o1 ORL ERRORS, #00000001E 3 erprar #O T



EMELER (Vl)—'l“ 2 3 SERCI04 PAGE

.............. LA RANMCHE  RAM . C R ke e
] H ~RAMCHE~ checks the RAM for any failures. It writes two

OFTR, #CHARMEM Foint to character
MoV WORE, #01010101R $ First pattern

........................................................................................ MG ENER L ROEN T R RAY e T
My INDIXZ, Second, indes

LR

....................................................................... MOV A WORK R REFERT
MOVX CIIFTR, A H write Pattern

.......................................................................... ANL  DFH. #ATRANL 3. . move to attribute RAM
MOVX @OFTR, A writs Pattern

read pattern

TEMPR, RAMERR ¥
.............. LAROA A EE 10 BRL . DFH, #CHRORL 3 move to character RAM asain
’ A, @DOFTR H read Pattern
..................................................................................... A, WORKA, RAMERR 3 IF error THEN exit .. ...
OPTR 3 bump Pointer
.................................................................................... INDXZ, RAML 3 UNTIL dome
INDX1, RAML 5 UNTIL all dane

#01010101R, RAMZ 3 IF pattern is original THEN
010 5 i pattern

RAMERR HOO0O0O0O010R ELSE flas error #1 and return




1 53 NVRCHK - non-volatile RAM checksum

= checksum value of NVRAM

WORK, INDX1, PTR1

$ Init for checksum

PTR1, #23H
INDX1, #15

H bump RAM Pointer
INDX1, NVR1 $ UNTIL done




MICROBENCH 2051 CRO

The status
A bell

= ROM checksum errar
RAM error

CRTC errar
Kevboard errar

= Non—-volatile RAM checksum errar

w

5 Clear line full intensitwy
3

........................................................................... Bisplav clock

$ Chanse pPorts

s Get errors

5 Output messase

........... a‘)lF“Ar‘;’OlF“lMEIVDF‘TR,#ERN]

41 1F4LD 71 Az ACALL XSTAT i COutput to 23th line
............ e A BR L RRRALL L XSTAT B ButRut Be 2SEh ddne

4z 1F4aF 20 Fo L7 JNE B £0. ERRI i IF ROM checksum error THEN
........... 24 tres R AN 0,

4= AFSE 7L CF ] ACALL  XMT IR }ooutput messase
............ a e e R B e vy
...................... /_3._/—-.E(

A7 A& EE ] R WRK
............ A T Hoy A WORKZ,

4% ACALL  XSTAT t.oooouteut to 2Eth linme
............ o SRR T BB ABALL L XSTAT

51 1F&? =20 F1 14 ERR1: JNE E.1, ERR2 s IF RAM errar THEN




.............. E AL R et YHTS ; SUEROE mersnew

3 1F&F 52 41 40 ERM3: OB “RAM fault 7, (7 “+30H)

.................. L T T e T LT T
1F75 75 6 74
.................. B Gy T
4 1F7A EF MOV A, WORKZ
............... LR B A T e GO R A B s
& 1F7E 71 Ag ACALL XSTAT H autPut to 25th line
.............. gy e DT T AT S R T T
2 1F&0 20 F2 15 ERRZ2: INB BR.2, ERRZ 3 IF CRTC error THEN
.............. LR e e T e T e T L
10 1F24 71 CF ACALL XMTS H ocutpPut messase
............. LT TERA B B ERMAY T R PR @FRERT Py RO ) Tt T et e
1Fg9 43 20 &5

.................. L " T T
1F&F 72 20 A0

............. L5 G T T

12 1F93 20 1Fa6 MV OFPTR, #ERM4
............. P LEOn Ry T A e G e

15
............. L TRGa EG R LA ERRAE T NG T A ERRAT T I e VB e R A SR FAr THEN e

17 1F9R FF MOV WORKZ, A
............. L EoE g T e T

1% 1F?E 4E LS 79 ERMS: ] ‘Kevboard 7, ( +30H)

................. TR T e R R S
1FA4 72 54 R

S RRRARAREE~ -+ CEEEE L R R R R R R R R R EERRRERR RS

. 20 1FAZ EF MOV A, WORK2 .

............ ST TERS U eg T IEeE s x4 TR R R PR TRTLILTLLALRE AR

22 1FAC 7 R ACALL  XSTAT o euteut to ZSth line

23

24 1FAE 20 F4 12 ERR4: JNE B.4, ERRS 5 IF NVRAM error THEN
............. T LT v iy L = P e T LR RSP ERERLIERE

26 1FB2 71 CF » . ACALL XMTE: 3 cutput messase
............. S IERT BT RESE T RRNGE  BE  NVREM Che SR B U RO e

1FB7 41 4El 20 ..............
................. ey e L~ -+ L L ERCLLELRRRLLEE e

1FRID ] &R A
TR TRRRTEE~ ¥ SRRRLE b R R L L e LRI R R RLLEELLIRI LD

28 1FCcz B Moy o B W R
............. 55 1EE4 90 iEBa U MGU BB TR L RERMA T e

0 1FC7 R ACALL  XSTAT . oo guteut toe 25th Ydne

£} )

32 1FCY 7y EE ERRI: ACALL XMTS s CQuteut CR, LFE7s
""""""" BIIFCET 0D 0A ob jujc CR, LF, CR, (LF+20H)
.................. I e B

35 IFCF C1 OF AJMP CMPORT 3 Change pPorts back
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..... % - LOMEUTER. TERMINAL  FIRMWARE . VER G IO . Ly 0 3 ittt it ettt e ettt e ettt e et e e e e e et e e e e e e e e et et
.............. A RAMOONGT o RAM e s A S e
.............. B ®RAMCONETH is the table with all of the RAM . censtants. that .l
4 H the terminal will power uwup with.
= P
"""""""" 0o T RAMCONST 2] LOW (IEUF) 3 ISTORE
oo 2] LW (IEUF) 3 IFETCH

FO OB LOW (OBRUF) 5 DSTORE
FO DB LOW,  (OBLF) 5,

00 DB LOW (CHARMEM) 5 LINADL

Q0 ju=} HIGH (NORM) 5 DSFADH
837 0B LOW (NORM) 5 DSFADL

12 OB MAXLINE 5 BFIX

FMVALLE

KEBIDNLIM



1 53 CHES - check sum

] 3
T S RSP S —CHKS- is the checksum byte for the terminal ROM. It dis ...
""" 4 T o H choosen so that the total sum of all the bvtes gives a value
..... S B R BT
s i
7 1FFF ORG 1FFFH
g T
@ 1FFF D& CHES: DB OoneH s Checksum bvte
............. Id,”.”.”.“.”.“.”.“.”.“‘u.“.H.”.“.”.n.n.“.”.“.“.”.n.“.“.“.”.”.“.”,”.”.“.n.“.”.u.“.”.”.n.“.”.“.”.”.”._.“.“.“.“.““‘“.“.”.”.”.“._.“
11 END



15220204 PAGE 244

ODBE
Qo770

AUTOCN=
AUTOLE 0020 01 AUTOWR QOzE 01 AIM o880 0z ALRM
.................... ArLEnt, doeh.. . O o QUTHHRLBOER LB

M 0944
LR AN S
ELINKA

BR1

Q00 BTAER
................... Q018 L BARLOC 003T 01 .

CONZ QoCBZ 0z

000 L JBHEECIFFE. 03 CHRORL= 0010 CINT . = 00AO
...................... SEES e UEETY = o Arwthl CLERLN
OBAO [#) 23723 0z CLRTAR

1EOF Qo110
QO12E Q1A=

[alsiels
0107

OLOE

QU5

DDATRE=

03 OMAANL = LIMALIRH= 900“ ......................... QOOR L LUEMAMEM= 6000
"""""""""""""""""" OU T TTTTTUEMLNT T 0001 R DMLNA =" 000% OMFTR 0000
1235 3

DOXOFF 10
""" LEADRL =00

onzs
0014

0002
EID1 QA20 03
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SYMBOL TABLE O

GETNUM  1EB45
..... BNUME T UBED
GNUM2A  1BS7

...... B e SRR L RPTPRPRPRR AU PPRR 113 SURLY O SUPTPRRLH = PRPRPRDt-6 s AL - NIRRT
...... I0TTM  CERE O3 IE. . ko0As oo 1EDMA = o032 . IEINL

IEQ %0029 Z00ZR 01 IFCP Q072
IFPRET 0104 Q00 QOA4

QEE3
QO2A

0z IRGZ 12352 03 IRQZ2 12C0E ; ]
03 ISCON = 005A ISTORE= QOOC ITMOD = 0023 ITMRO
%#002A [alele}]

KRC_DK=
KRC_ER=
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