Software Design for a
38.4 kbaud Data Terminal

INTRODUCTION

This Application Note describes a CRT terminal designed
around the DP8350 CRT controller and the INS8080 micro-
processor. The hardware is a modified version of the circuit
described in Application Note AN-199. The software was
redesigned and optimized for terminal speed and function.
In its present form it is upwards compatible with the Hazel-
tine 1500 video terminal and has a limited graphics capabili-
ty. Furthermore, it is able to communicate with a host com-
puter via an RS-232 port, at 38.4 kbaud, without using fill-in
characters or handshaking. One 2k by 8 EPROM contains
all the software required to implement the terminal. An op-
tional EPROM can be used to add features such as menu
display or to transform the terminal into a calculator (in the
local mode). The absence of the second EPROM does not
affect the operation of the terminal as the software checks
for its presence.

DATA TERMINAL FEATURES

Modes: remote/local

Limited graphics

Window scrolling

Line transmitting and local editing
Hazeltine 1500 compatible*

Video display: two pages, 24 x 80 characters/page
Upper/lower case

Scrolling plus screen roll up/roll down
Cursor: blinking (two rates)

Line, character insert/delete

Attributes: dual intensity/inverse video

Full duplex RS-232 port; 110-38400 baud
Keyboard input: 7-bit parallel

Full cursor control and addressing

Cursor enable/disable

Single board (BLC/SBC) compatible design

*The majority of the software written for the Hazeltine 1500 will run with no
modification. However, there are differences.
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UNIQUE FEATURES

Graphics Capability: The graphics capability of this termi-
nal, although limited by the number of symbols (34), proves
to be very helpful. Typical uses include digital waveform
generation (e.g., logic analyzer display), and graph oriented
displays such as histograms. A graphics menu is available in
the local mode. Entering T Qt from the keyboard will result
in a two line menu display. Line 23 displays upper and lower
case characters, while line 24 displays the corresponding
graphics symbols (see Figure 3). In local, entering T B will
switch the terminal to the graphics mode; the ESC key can
be used to exit. In remote mode, the format requirements for
graphics display generation are summarized by the flow-
chart shown at the bottom of this page.

The same flowchart can be used in local, if the “lead-in"i
block is omitted.

Typical transmission sequences are:

7E, 02, 42, 10, 1B

7E, 02, 63, 10, 10, 10, ...,10, 1B

7E, 02, 42, 8, 8, 8, 4A, 7E, 0C, 7E, 0C, 1B
All the graphics symbols, along with the upper and lower
case characters, are coded into one 2716 EPROM. As a
result, both the character set and the graphics symbols may
be customized. The total number of available fonts is 128.
The field on each displayed character is 7 rows by 10 col-
umns. The alphanumeric symbols occupy a 5 by 7 subfield
typically, except for those requiring descenders; they occu-
py a 5 by 9 section, while the graphics symbols utilize the
whole 7 by 10 field.
Transmit: The data terminal can transmit one line of text
upon receipt of the 14H code from the keyboard in local
mode. Alternately, the host CPU can request transmission
by sending 14H prefixed by the 7E lead-in code.
Note that T indicates a control key entry.
#Lead-in code: 7E.
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The same function can be used in a relatively unconvention-
al way when programming in BASIC. The majority of BASIC
interpreters used in small business systems or home com-
puters incorporate a line-oriented editor, almost adequate
for most of the tasks they have to perform. The basic prob-
lem with such editors is that they cannot change the flow of
the program easily. In other words they cannot change line
numbers. This is a shortcoming, as it is both annoying and
tedious having to retype segments of text in order to change
the program flow, just because the editor cannot handle
altering line numbers only.

This terminal offers an efficient solution to this problem.
Simply stated, it allows changing line numbers only. Here is
a brief description of a typical sequence leading to text and/
or line number modification. Let us assume that a BASIC
interpreter is used and that the program that needs to be
changed is in memory. Using the list command, the program
lines to be modified can be displayed. Now, while in the
Command Mode of BASIC, the terminal is switched to local.
The user has effectively at his disposal a screen-oriented
editor. The cursor can be moved about and text changed as
desired; that, of course, includes line numbers. When the
editing is completed, the user positions the cursor on the
line that was altered and types T T. In response, the cursor
scans the line, inverting the attributes. At the same time the
line is transmitted to the host CPU in the same order as it
was scanned, from left to right. Attribute inversion serves as
feedback to the user. After the last character of each line
has been transmitted, the cursor returns to the beginning of
the following line. As a result, consecutive T T keyboard
entries transmit successive lines. Thus, altering the flow of a
BASIC program involves entering the local mode, changing
line numbers, transmitting the modified program lines, and
switching back to on-line operation. All this can be accom-
plished at a fraction of the time usually required otherwise.
Finally, entering similar lines of text such as the ones found
in “PRINT” statements, can be accomplished easily by
switching to local, typing the first line and transmitting it;
then moving the cursor up one line, changing the line num-
ber along with parts of the text that are different, retransmit-
ting the line, and so on. In this way the user can create a
long program segment while operating repetitively on one
line.

Insert/Delete with Range: This is a rather unusual function
that can assist in generating pseudo “‘screen window” ef-
fects. Specifically, a pre-selected number of display lines
can scroll while the rest of the display remains fixed. Each
“window” is defined as N lines by 80 characters, where:
1<N<48, counting from the current cursor location to the
end of page. The brief BASIC program that follows demon-
strates the use of this function. In this example the display
lines 1 through 4, and 19 through 24 remain “frozen”. The
message (100 lines long) is displayed on lines 5 through 18,
demonstrating the scrolling of a section of the display.

100 PRINT CHR$(&H7E) + CHR$ (&HLL) + "a";
110 FOR I = 1 TO 100

120 PRINT CHR$ (&H7E) + CHR$ (&H1D)
+ CHR$ (&H49) + CHR$(12);

130 PRINT, "WINDOW SCROLLING LINE:",I,
CHR$ (&HOD)

140 NEXT I

80 Character Software FIFO: This is one of the key items
that allows terminal communication at 38.4 kbaud without
handshaking. An 80 character first-in, first-out software buff-
er is used. The incoming characters are stored temporarily
in this buffer, while the microprocessor is servicing inter-
rupts. As time becomes available, the characters are re-
trieved from the FIFO and processed. That includes per-
forming a terminal function or moving an ASCII character to
the video memory. The software allows for a large number
of concurrent service requests such as row start, keyboard,
as well as multiple ACE interrupts.

Fast Service Routine for Row Start Interrupt: Conven-
tional row start address look-up and loading are not done
during the row start interrupt time; instead, a simple row
counting routine is used. The terminal count (a software
counter) generates a triggering signal for video RAM wrap-
around address loading. The use of this technique improves
the system throughput substantially. Cursor and Top of the
Page address loading (i.e., writing to the appropriate
DP8350’s registers) is done during the vertical retrace inter-
val.

Keyboard Controlled Mode Selection: The operating
mode of the terminal can be selected from the keyboard. To
aid the user in identifying which mode the terminal is in, two
cursor blinking rates are used. The low rate indicates re-
mote mode; a high rate indicates local.

Other functions that can be selected from the keyboard are:

1) Upper/lower case. The default mode upon power up is
determined by reading the SW3 switch setting.

2) Next page. A software switch that selects for display
page one or two.

Read Cursor: In the local mode the present cursor location
can be displayed on line 24, columns 79-80. For example, if
the cursor is located on line 8, column 66, entering T E from
the keyboard will result in a display of “Ag” at the bottom
right hand corner of the screen. This can save time in look-
ing up the ASCII equivalent codes of the X, Y cursor coordi-
nates to be used in cursor addressing. (Note that, TE =
ENQ = 05H.)

The following is an example of how this could be used in a
BASIC program.

PRINT CHR$ (&H7E) + CHR$ (&HLl) + "Ag"

Upon execution of the above statement, the cursor will
move to line 8, column 66.

Menu Display: In the local mode the user has access to a
menu display that summarizes the terminal’s functions,
along with the corresponding control codes (see Figure 7).
This feature is optional and resides in EPROM #2. The im-
portant thing to note is that various kinds of menu/HELP
displays can be implemented easily in this fashion. This
function can be accessed from the keyboard. Alternately, a
dedicated HELP key (that generates the 1D code) can be
used.
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FIGURE 1. Sample Menu Display
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FIGURE 3. Graphics Menu Shown at the Bottom of the Screen
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Functions
Cursor Move/Control

Line Feed
Carriage Return
Tab

Cursor Up
Cursor Down
Cursor Left
Cursor Right
Home

Home and Clear
Enable Cursor
Disable Cursor
Address Cursor
Read Cursor

Insert

Character Insert
Line Insert
Line Insert with Range

Delete

Character Strip
Character Delete

Line Delete

Line Delete with Range
Clear to End of Line
Clear to End of Page

Miscellaneous

Local/Remote
Upper/Lower Case
Next Page
Keyboard Lock
Keyboard Unlock
Bell

Special Functions
Function Menu

Graphics On
Graphics Off
Graphics Menu

Line Transmit
Foreground Follows
Background Follows
Clear Foreground
Scale

Roll Up
Roll Down

Control Functions Summary

On-Line / Local

0A / 0A
oD /0D
09 /09
7E,0C /0C
7E, 0B /0B
08 /08
10/10
7E,12/12
7E,1C/1C
7E, 03/ 03
7E, 06 / 06
TE, 11, XY/
7E, 05/ 05

7E,1E/1E
7E, 1A /1A
7E,1D,49,Y

7E, 04/ 04
7F/7F
7E,13/13
7E,1D,53,Y/
7E, OF / OF
7E, 17 /17

/00
/7E
7E, OE / OE
7E,15/15
7E, 03/ 03
07/

/1D

7E, 02/ 02
7E,1B/ 1B
/11

7E, 14 /14
7E,1F / 1F
7E,19/19
7E, 18/ 18

/07

7E,01/01
7E, 16/ 16

Remarks

Remote Only

Remote Only

Remote Only

Local Only
Local Only

Remote Only

A summary of available functions and their corresponding codes
(local mode only).

Enter graphics mode.

Exit graphics mode.

Line 23 displays upper and lower case characters and line 24
the corresponding graphics symbols (local).

Transmits the cursor line and inverts its attributes.

The line above the cursor becomes a scale (1-80). This is an aid
for graphics and text alignment (local).




Character Generator Hex Dump

ADDF o] 1 2 2 4 S [} 7 8 9 A B [ D E F
(¢} 14 14 14 14 14 14 14 14 14 14 O o o o] (o] [}
10 o o} (¢ 7C 7¢ 7¢ i1C 1C iCc 1C © o (o] 0 o] (o]
2C 1¢ 1c 1¢c 1c 1 1C 1C 1C 1C 1C © [o] o] o 0 (o]
3¢ 14 8 14 8 14 8 14 8 14 B (o] o] (o] o o 0
40 (o} [o] o S5 2A S5 O (o] [} o 0 o o 4] o (o]
SC o} o] (o] 7F 7F 7F O o] [¢] [¢] o] [o] o] (o] <] (o]
&0 1€ 1 1cC 7C¢ 7C¢ 7C O (o] 0 o (o] o o] (o] o 0
70 1¢C 1C 1C 1F 1F 1F © (o] [¢] (o] o] o 4] 9] [« 0
=l ic 1c 1c 7F 7F 7F O [¢] [o] [¢] [o] [¢] (o] [¢] 0 o]
F0 1c 1¢ 1c 7¢ 7¢ 7¢ 1C 1C 1C 1iC O o (o] o] 0 o]
AT 1c 1Cc 1¢ 1F 1F 1F 1C 1C 1C 1C O o (o] o] © (o]
ET ic 1¢c 1¢c 7F 7F 7F 1C 1€ 1C 1 O o] o <] 0 o]
cG o 9] Q 7F 7F 7F 1C 1C 31C 1C O o o o [e] o
Do o (o] Q 1F 1F 1F 1C 1C 1 1C © o (o] [o] ] [e]
£0 1 3 7 E C 18 38 70 &0 40 © (o] [o] 0 [+ (o]
FO 40 60 70 38 18 C E 7 3 1 o] [o] o] [+] o] o]
ADDF o 1 2 3 4 S 6 7 8 L A B [ D E F
160G o} (o] 8 iC 1C 3E 3k 3E O [¢] (o] o] o] [¢] [¢] o]
110 (o] [¢] [o] o] 78 8 8 8 8 8 (o] o [o] o] o] o]
120 8 8 8 8 8 8 8 8 8 8 (o] o] (o] o] 0 [o]
130 [o] 0 3E 28 22 22 22 3E O o] (o] (o] [¢] o] (o] 0
145 o] (o] 8 1C 3E 1C 8 o] (o] [o] (o] o o] o] 0o 0
150 (o] o (o] (o] 7F © [} o o] o] (o] o] [¢] [¢] 0 o4
1&0 8 8 B8 B 78 0O o] o] (o] o] o] o] o o ] [¢]
170 8 8 8 8 F (o] o] o o] [o] 0 o o (o] [} [e]
180 8 8 8 8 7F 0O (o] [o] (o] [¢] 0 [o] o o] o o]
190 8 8 B8 8 78 B 8 8 8 8 (o] o] o] 0o (o] (o]
1A0 8 =] e 8 F 8 8 8 8 8 [o] (o] [¢] [oF (o] o
1RO 8 8 8 8 7F 8 8 8 8 8 o] (o] [e] o] [o] o
ico (4] 0 (o] [} 7F B 8 8 8 8 o] o] o] (o] o [}
1bo [o] [o] (o) 0 F 8 8 8 8 8 (o] [oF [o] o] (o] [o]
1EQ 1 2 2 4 B 8 10 20 20 40 © o] o] o] o] 4]
1FC 40 20 20 10 8 e 4 e 2 1 o} [¢] o] o o 0
ADDF o] 1 2 3 4 S & 7 8 @ A B C D E F

[+ 0 [ [¢] (o] (o] o] [¢] [o] (o] o] o] o] o] o] (o]

© 8 e 8 B8 8 0 8 (o] o] o] o] o] (o] [o] o]

A A 14 0 ] o] [o] (o] 0 (o] (o] (o] 0 [} (o] [}

[o] (o] 14 3E 14 3 14 O© 0 o] © o (o] [¢] (o] [¢]

© 8 1E 28 1C A 3¢ 8 (o] Lo} o] o] © 0 (o] o]

° 32 2 4 8 10 26 26 O (o] © o} o e} [o] o]

o 8 14 14 18 2A 24 1A O o o] o o (o] © o}

B8 8 10 © o] o] o] (o] o (o] (o] (o] 0 [0} © o]

[} B 16 20 =2¢ 20 10 B o] o (o] o] [o] o] o o}

o 8 4 2 2 & 4 8 © [} 0 0 o] o] o] o]

o 8 24 1C 2~ B (o] (o] [ (o] o 0 (o] (o] [o] o

[} o =3 8 3E 8 8 o o] o © o} [o] [¢] (o] (o]

o (o] [e] o4 o] [ B8 a8 10 O o] [¢] o] (o] (o] o]

o o4 (o] o4 3E O o] o] o) o] o) [o] (o] o] [o] o]

o (o] o o o) (o] (o] e (o) (o] [} o} 0 o] o] (o]

o} = 2 4 8 10 20 20 © [¢] [+} o [¢] (9] (8] [o]
ADDR [} 1 e 3 4 S [ 7 e 9 A B C D E F
300 o} 1IC 22 26 2A 32 22 1C O o] o] (o] ] 0 o] o]
310 [+ 8 18 © 8 8 e 3E © (o] 0 (o] o] (o] [o] [}
320 o 1IC 22 2 < 10 20 3E O o o] (o] (o] (o] ] o]
330 © 3E =2 4 C 2 22 1C 0 (o] o] (o] o] [¢] 0 [o]
340 o] 4 [+ 14 24 3E 4 4 (o] o o] (o] o] (o] o] [o]
350 o] 3E 20 3C 2 2 22 1C © (o] o] o] o] 0 o] o]
360 [} 1C 22 20 3C 22 22 1€ O o] o] o] (o} e} o] [o]
370 0 3E 22 2 4 8 8 8 [o] [o] o] 4] o] [+] o (o]
380 [} iIC 22 22 1C 22 22 1C © <] o] o] [e] o] [o] [}
390 [} 1IC 22 22 g 2 2 1iC © o] o] o (] o] (o] o]
3A0 o (o] o 8 (o] o 8 o] [o] o o] o 0 o 0 [o]
3BO [+ 0 [+ 8 [o] o 8 8 10 O o] o] o] (o] 0 (o]
3co [} 4 8 10 20 10 8 4 o] [o] o o] ] (o] 0 [¢]
3p0 [} (o] o] 3E © 3E 0 (o] (o] (o] o] o o] o o (o]
3EQ [ 10 8 4 2 4 8 10 © o [¢) o] [o] 0 o o
3FC o 1Ic 22 2 4 8 [o] 8 [¢] o o] (o] o] o] o [}

TL/F/5869-28




Character Generator Hex Dump (Continued)

ADDR 0 1 2 3 4 S -3 7 8 9 A B < D E F
400 o] iIC 22 2E 2~ 2E 20 11E O (o] [o] o (o] [o] o] (o]
410 o] 1IC 22 22 3E 22 22 22 O o] [o] o o] o] o] o]
420 (o] 3¢ 22 22 3C 22 2@ 3C 0 [o] [} o] o] o] (o] o]
430 o] 1IC 22 20 20 20 =22 1C O (o] [o] o] [o] o] o 0
440 (o] 3C 22 22 22 22 22 3 O o] o] o 0 [o] 0 (o]
450 o 3F 20 20 3¢ 20 20 3& O (o] 0 [o] (o] o o 0
460 (o] 3 20 20 3C 20 2 20 O le] 0 o] [e] o] o] 0
470 [¢] 1 22 20 20 ©2E 2 1E © (o] [} [¢] o] 0 (o] 0
480 <] e2 2 22 3E 22 e 22 0 [¢] [} o o] (o] o [¢]
450 o 1C B 8 8 8 8 1C 0o (o] o o] o] [e] od [¢]
4A0 [ 1E 4 4 4 4 24 18 © o o [o] (o] (o] o] o]
480 o 22 24 28 30 =2 24 22 © 0 o] o] (o] o] o] 0
4CO [ 20 20 20 20 &0 20 3E O o] o] o (o] [¢] [o] [¢]
4DC [e] 22 36 2A 2A 22 22 22 0 0 o] o o] 0 o 0
4E0Q o 22 22 32 24 26 22 22 O© 0 0 (o] 0 (o] o] [¢]
4F0 [} 1 22 a=2 2 22 22 1C © o] o} (o] o [} (o] [+]
ADDR (o] 1 2 3 4 S b 7 8 <9 A B [ D E F
500 (o] 3C 22 22 3C 20 20 20 O (o] o o o] (o] (o] [¢]
510 [o] 1IC 22 22 22 26 24 1A O o] (o] (o] o] [} o] (o]
520 (o] 3¢ 22 =22 3¢ 2 24 22 0 (o] (o] (o] [o] o o 0
530 (o] 1 22 20 1C 2 22 1C © [¢] o] (o] (o] [ (o] 0
540 [o] 3E 8 8 8 <] B 8 0 (o} o o 0 o} [} o]
550 [o] 22 22 22 22 22 22 1iC © o] 0o (o] ¢] [ (o] 0
560 (o] 22 22 22 14 14 8 8 o] 0 (o] o] [o] [} (o] (o]
570 [o] 2 22 22 2A 2A 24 14 O [ (o] o] (o] o] o] o]
580 (o] 22 22 14 8 14 22 22 © [¢) [oF o] o] [o] o] o]
590 [¢] 22 22 22 1C 8 8 8 (o] o] Q (o] (o] o [o] [¢]
5A0 (o] 3E 2 4 8 10 20 3E © (o] (o] Q [o] o (o] o]
5BO o] E 8 8 8 =] 8 E o] o (] (o] (o] © [o] 0
SCO o] 20 20 10 8 4 2 2 o [} (o] (o] [e] 0 o [o]
SDO (o] 3g 8 B 8 B 8 38 0 © o ° (o] o] 1o} o]
SEO [«] 8 1C 24 8 8 8 8 o] o] e} [o] (o] [¢] o] o]
SFO (¢} [¢] 8 10 3E 10 B o] o] 0 o o [o] o] 0 [o]
ADDF [¢] 1 2 3 4 5 & 7 8 b4 A B C D E F
600 10 8 4 (o] o [o] o o ¢ o] o o] o o o [¢]
410 0 (o] 0o 1c 2 1E 22 1E O© o o] o] ] (o] (] o]
62 o 20 20 20 3C 22 22 3C 0O o o] (o] o] [+ o [o]
&30 o] o] o] 1E 2 20 20 1€ 0 (o] o o o (o] o} 0
640 (4] 2 2 2 1IE 22 22 1E 0 [o] o o] (o] (o] o 0
65¢C (o] <] (o] 1IC 22 3E 20 1C © © o o (o] [e] o o]
660 © 4 8 8 iC 8 8 8 o4 o] o (o] [o] (o] o} (o]
670 (o] [¢] o] 1IE 22 22 1E 2 iC © (o] (o] [o] o] (o] (o]
680 o] 20 20 20 3C 22 2 22 0 o] o o 0 o] o 0
690 (o] 8 (o] 18 B 8 8 1¢c o o] o] (o] o] 0 o o]
6A0 [o} 4 © 4 4 4 24 18 O o 0 o 0o 0 o] [}
&BO (o] 10 10 12 14 18 14 12 O (o] o] o] 0 [o] (o] 0
&C0 [} 18 8 -] 8 8 8 1 0O (¢} 0 o] o] 0 (o] o]
éDo e} (o] (o] 36 24 24 2A 2A 0 (o] 0 [o] (o] (o] o (o]
6E0 [} (o] o] 3C 22 22 22 22 0 o [ o] o] o] 0o [o]
&F O o <] 0 1IC 22 22 22 1C 0 (o] 0 0 o] (o] o] o]
ADDR [o] 1 2 3 4 S & 7 8 9 A B (o D E F
700 (o] [o] o] 3C 22 22 3C 20 20 O [ o] o] (o] o o
710 o [¢] [o] 1IE 22 22 11E 2 2 [o] o (o] (o] [¢] [e] [o]
720 0 o o) 16 18 10 10 10 ©O [o] (o] (<] o] o] 4] [o]
730 (o] [e] o) 1IE 20 1 2 3 © o] (o] (o] [ © o} 0
740 (o] 8 8 ic 8 =] 8 4 o (o] ¢} o] o] o] (o] o]
750 [o] 0 0 22 22 22 22 1C o © O o [o] (o] ¢ ©
760 1 (o] © 22 22 22 14 8 o] (o] (o] o] o o 0 [ ¢]
770 0 0 Q 22 22 2A 2A 14 0O o] o [¢] o] © o (o]
780 (o] 0 [o] 22 14 8 14 22 0 o] o (o] o o) o] (o]
790 o o © 22 22 22 1E 2 ic o o (o] (4] o] o] [e]
740 (o] (o] (o] 3E 4 =] 10 3E © o] (o] o] [¢] 0 <] (o]
7B0 & 8 =] 10 20 10 B 8 [ (o] o] (o] o] (o] o 0
7¢c0 0 e B8 8 o] 8 8 B8 O [o] o [o] o] (o] (o] (o]
7D0 30 8 8 4 2 4 8 e 30 0O 4] o] 0 0 (o] o]
7EO (o] o] [o] 7F 0 7F 0O o ] (o] o o] (o] (o] o] (o]
7F0 [ 1IC 3E 36 22 22 36 3E 1C O (o] [o] (o] 0 (o] ]
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PAGE 1

CRT801
TITLE CRT801
iMay 1980
0000 ASEG
ORG 00000h
iconstants
000A LF equ OAh
000D CR equ ODh
0020 SPC equ 020h
O07E LINC equ O7Eh ;i leadin code
0060 RWRG equ low RR48-low RR1+2
0003 KULCDE equ 0O3h i kbd unlock code
i I/0 ports
0080 KBDPRT equ 080h i keyboard
0040 ROWPRT equ 040h iTow interrupt
0040 VERPRT equ 040h ivertical interrupt
0040 SETSW equ 040h ibaud sel,autolf,u/lcase
0002 LCLIND equ 2 i local indicator
0001 BELPRT equ 1 ibell
iace
9000 ACEDTA equ 0?000h idata
7001 ACEITR equ ACEDTA+1; interrupt mask
003 ACECTL equ ACEDTA+3; control
005 ACESTU equ ACEDTA+5; transmit status
iTam assignment
3FFF FROWH equ O3FFFh ; first rTow reg pair
3FFE FROW equ FROWh-1 ;
3FFD LROWH equ FROWh-2 ; last row reg pair
3FFC LROW equ FROWh~-3
3FFB CROWH equ FROWh—4 ;cursor row reg pair
3FFA CROW equ FROWh-5
3FF9 CURH equ CROW-1 ;cursor reg pair
3FF8 CUR equ CROW-2
3FF7 TOPH equ CUR~-1 itop of page reg pair
3FFé6 TOP equ CUR-2 i
3FFS NRW equ TOP-1 iTow counter
3FF4 VCALEN equ TOP-2 ;vert calc routine enable
3FF3 GSYMBL equ VCALEN-1;graphics symbol
3FF2 AULF equ GSYMBL~1;auto linefeed, O=auto 1f
3FF1 LOCLM equ AULF-1 ;local mode,O=remote
3FFO ULCASE equ AULF~2 ;upper/lower case, O=lower
3FEF GECNTL equ AULF-3 ;graphic enable,O=disable
3FEE KBDLCK equ AULF-4 ; keyboard lock,O=unlock
3FED RTECTL equ KBDLCK~1;cursor blink rate cntl
3FEC CUREN equ KBDLCK-2; cursor enable, O=off
3FEB CURTMR equ KBDLCK-3; cursor blinking timer
3FEA FFWCT equ KBDLCK—-4; ace fifo word count
3FES LEADIN equ KBDLCK-5; leadin mode, O=nc leadin
3FE8 IcMDp equ KBDLCK-6; insert char mode, O=insert
3FE7 CPYCTL equ ICMD~1 irow copy direction cntl
3FES FFWRT equ CPYCTL=-1; fifo write pointer
3FES FFRD equ CPYCTL~-2; fifo read pointer
3FES STK equ FFRD istack 3FE4h down
3FA3 LINP equ FFEND+4 ; leadin parameter storage
3FA2 LINWCT equ FFEND+3 ; leadin word count
STARPLEX MACRO-ASSEMBLER V2.0 PAGE 2
CRT801
3FAL LINFH equ FFEND+2 ; leadin func jymp addr high
3FAQ LINF equ FFEND+1 ;leadin func jmp addr low
3F9F FFEND equ O3F9Fh ;ace fifo end
3F50 FFSTRT equ O3F50h ;ace fifo start 3F50/3F9Fh
3F20 FBG equ Q3F20h i fore/background cntl
3F00 DMYROW equ O3FOOh i dummy row 3FO0/3F4Fh
3780 FCHR2 equ 03780h ipage 2. 1st char
; INTERRUPTS
0000 F3 S8TART: DI ;restart O
0001 21 3F00 LXI H, DMYROW iclr non video ram
0004 F9 SPHL
0005 C3 00E2 JMP INIT
iTow interrupt
0008 F5 ROW: PUSH PSW itestart 1
0009 oc INR c
000A C2 0066 JNZ NOWRAP ino wrap arroud
000D C3 0061 JMP VRWRAP ido wrap arround
ivertical interrupt
0010 ES VERT: PUSH H irestart 2
0011 21 3FFS LXI H, NRW
0014 AE MOV cM i load NRW
0015 C3 07AE JMP VTSUB

TL/F/5869-7




0018

001B
001E
001F

0020
o021
0022
0025

0028
0029
002A
002D

0030
0033
0034
0035
0036
0037

STARPLEX
CRTBO1
0038

0038
0039
003A
003D
003E
OO03F
0040
0041
0042

0045
0046
0047
004A
004B

004E
0050
0053
0054
0056
0059
005C
005E
005F
0060

0061
0063
0066
0068
0069
006A

006B
006D

Q06E
0071
0073
0076

0079
007A
007D

jace duplicate interrupt

C3 0038 ACEDUP: JMP ACE irestart 3
i {FUNCTION} disable cursor
21 3FEC DICUR: LXI H, CUREN idisable cursor
77 MOV M, A i a=0
ce RET
i keyboard interrupt
ES KBD: PUSH H iTestart 4
F5 PUSH PSW
21 3FEE LXI H, KBDLCK i keyboard lock cntl
C3 o2¢9 JMP KBDINT
i
irow duplicate interrupt
F5 ROWDP: PUSH PSW irestart S5
oC INR [
C2 0066 JNZ NOWRAP
C3 0061 JMP VRWRAP
ivertical duplicate interrupt
€3 0010 VERTDP: JMP VERT itestart &
EB TABSTP: XCHG ihl=crow
D1 POP D iTemove call
D1 POP D
73 MOV M E ireturn org crow
ce RET
i
PAGE
MACRO-ASSEMBLER V2.0 PAGE 3
i ACE INTERRUPT
i #%
ES ACE: PUSH H
F5 PUSH PSW
21 3FEB LXI H, CURTMR
DS PUSH D
AF XRA A
77 MoV M A ireset cursor timer
2B DCX H i FFWCT
34 INR ififo empty?
c2 0244 JINZ STFIFD ino, store to fifo
2B DCX H ileadin
Bé& ORA M
3A 9000 LDA ACEDTA iread ace
FB EI
c2 0283 JUNZ LINMDE ;leadin mode
E6 7F FIFACE: ANI O7Fh
11 0267 X1 D, FFCHK
D5 PUSH D ipseudo call
FE OA CPI LF
CA 03B1 Jz LFEED
CD 015C CALL CALJMP
E6 87 ANI 087h i leadin+ ymp addr high
F8 RM ileadin required, return
&7 LCLFUN: MOV H, A i ymp addr high
E? PCHL ido function

iTow interrupt continue

i
VRWRAFP :

3E 01 MVI Al
32 5000 8TA 05000h wrap arround addr
D3 40 NOWRAP: OUT ROWPRT iclr row flip/flop
F1 POP PSW
FB EI
ce RET
i WRITE TO ACE
i
3E 0D SNDCR: MVI A, CR
57 WTACEA: MOV D. A
3A 9005 WTACED: LDA ACESTU icheck status
FE &0 CPI Q60h ihold/tx register
DA O0&E JC WTACED inot ready
€D O75E CALL $DLY idelay
7A OUTACE: MOV A D
32 9000 STA ACEDTA iwrite to ace
ce RET
PAGE
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CRTB01
007E

007E
0080
0082
0084
0086
0088
008A
008C
008E
0090
0092
0094
0096
0098
009A
009C
00%E
00A0
00A2
00A4
00A6
00A8
00AA
00AC
O0AE
00BO
00B2
00B4
00B&
00B8
O0BA
DOBC
OO0BE
00Co
00C2
00C4
00Cé
ooce
ooca
00CC
Q0CE
00D0
ooD2
00D4
00D6
00oD8
00DA
00DC
OODE
00EO

STARPLEX
CRT801
0O0E2

00E2
00E4
00ES
00E?
00EA
00ED
O0EF
00F2
00FS
00F8
Q0F?
O0FC
OOFF
0100
0102
0104
0106
0108
010A
010C
010F
0112
0114
0117
0118
0119

3EBO
3000
3050
30A0
30F0
3140
3190
31E0
3230
3280
32D0
3320
3370
33C0
3410
3460
3480
3500
3550
35A0
35F0
3640
3690
36E0
3730
3780
37DC
3820
3870
38C0
3910
3960
39BO
3A00
3A50
3AAQ
3AFO
3B40
3B90
3BEO
3C30
3C80
3CDO
3020
3D70
3DCOo
3E10
3E&0
3EBO
3F00

MACRO-ASSEMBLER V2.0

PAGE 4
iROW START LOOKUP TABLE (start addr=7Eh)
ROWA7D: dw O3EBOh
ROWA4BD: dw 03000h
ROW1: dw 03050h
ROW2: dw 030A0hK
ROW3: dw O30F0h
ROW4: dw 03140h
ROWS: dw 03190h
ROW6: dw 031E0h
ROW7: duw 03230h
ROWS: dw 03280h
ROWS: dw 032D0h
ROW10: dw 03320h
ROW11: dw 03370h
ROW12: dw 033C0oh
ROW13: dw 03410h
ROW14: dw 03460h
ROW1S: dw 0O34BOh
ROW16: dw 03500h
ROW17: dw 03550h
ROWIB: dw 035A0h
ROW19: dw O35F0h
ROW20: dw 03640h
ROW21: dw 03690h
ROW22: dw O36EOh
ROW23: duw 03730h
ROW24: dw 03780h
ROW25: dw 037D0h
ROW26:  dw 03820h
ROW27: dw 03870h
ROW28: dw 038COh
ROW29: dw 03910h
ROW30: dw 03960h
ROW31: dw 039BOh
ROW32: dw 03A00h
ROW33: dw 03A50h
ROW34: dw 03AAOh
ROW35: dw O3AFOh
ROW36: dw Q3B40h
ROW37: dw O3B90h
ROW38: dw O3BEOH
ROW39: dw 03C30h
ROWAO: duw 03¢80h
ROWA1: dw 03CDOh
ROW42: dw 03D20h
ROWA3: dw 03D70h
ROW44: dw 03DCOh
ROW45: dw O3E10h
ROWAG:  dw 03E60h
ROW47: dw O3EBOh
ROWAB: dw O3F00h
PAGE
PAGE 5
i INITIALIZE
i
INIT: MVI A, SPC ispace
MVI D, low LEADIN; byte count
CALL DRLLP istore spaces
XRA A
8TA LINWCT :zero leadin word count
MVI D, 256-1low LEADIN; byte count
CALL DRLLP istore zeros
LXI SP, STK+2
LXI H, 05050h
PUSH H iset up fifo rd/wrt ptrs
CALL CURULK ;enable cursor,unlock kbd
STA FFWCT izero fifo word count(FFh)
INX H i RTECTL
MVI M, 01Ch icursor blink cntl
MVI L, low LROW; last row
MVI M, low RR24
MVI L: low FROW; first row
MVI M. low RR1
IN KBDPRT iclear keyboard intr
CALL CLRSCN ;clear screen
CALL ACESW iinit ace, read setsw
PATTN: MVI A, O3Fh
LXI H, FCHR2 ;i 1st byte of page 2
PTNLP: MOV M. L jwrite pattern
INX H
CMP H

TL/F/5869-9
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0114
011D

O11F
0121
0122
0123
0124
0125
0126
0127
0128
012B
012D
012E
012F
0130
0133
0134
013%
0137
0138

STARPLEX
CRTB01
0139
0139
013A
013B
013C
O13E
013F
0140
0143
0144
0147
014A
014B
014C
O14E
014F
0150
0151
0152
0155

0158
015A
015C
015E
0161
0163
0166
0168
0169
016A
016B
016C
014D
O1&6E
O16F
0170

017%
0173

0174
0177
0178
0179
0174
0178
017C
017D

STARPLEX
CRTB01
017E

017E
0180
o182

c2 0117 JUNZ PTNLP

D3 01 ouT BELPRT ;ring bell for ready
; CALCULATE SCREEN ADDR AFTER VERTICAL INTERRUPT

2E EB VCAL: MVT L, low CURTMR

7E MOV AM

2F CMA

343 INR M icursor timer

23 INX H icursor enable

Ab ANA M

23 INX H irate cntl

AL ANA M iblink rate mask

C4 0174 CNZ CURLDC jcursor on

3E 20 MV A, 020h ;8350 offset

84 ADD H ioffset addr high

&7 MOV H: A i=5Fh if cursor off

ES PUSH H isave cursor

2A 3FFE LHLD FROW

2B bCX H i fetch row start

7E MOV AM

Ccé6 20 ADI 020h ioffset addr high

57 MOV D. A

2B DCX H
PAGE

MACRO-ASSEMBLER V2.0 PAGE b

SE Mov E:M ide=top of page

7D MOV AL icalc row wrap constant

oF RRC jdivide by 2

C4 8F ADI 08Fh iadd offset

El POP H icursor location

F3 DI

22 3FF8 SHLD CUR jupdate curseor

EB XCHE

22 3FF6 SHLD TOP iupdate top of page

21 3FFS LXI H, NRW

77 MOV M A iTow wrap constant

2B DCX H i VCALEN

36 00 MVI M. 0 idisable VCAL routine

FB WAIT: EI

76 HLT

7E MOV A M i VCALEN

B7 ORA A ;check from vert intr

CA O14E JZ WAIT ino

C3 011F JMP VCAL ;do screen calculations
i CALCULATE JUMP ADDR

2E E9 CJMP: MVI L, low LEADIN

E6 7F ANI O7Fh imask 1st bit

FE 20 CALJUMP: CPI SPC

DA 0168 JC FUNC i O—1Fh, func

FE 7E CPI 07&h

DA 0372 JC CHAR ; 20-7Dh, char input

D6 SE SuUl O3Eh i 7E/7Fh to 20/21h

2B FUNC: DCX H jinsert mode

74 MOV M, H i h<>0, defeat insert mode

07 JMPADD: RLC i#2, msb=0

SF MOV E. A id=02h (ymp tbl)

1A L.DAX D i fetch ymp addr low

bF Mov LA

13 INX D

1A LDAX D i fetch ymp addr high

ce RET
i CALCULATE CUR LDOC AND CUR TO END DIFF

3E 50 DFCLOC: MVI A, BO

90 SuB B icursor to end difference
i CALCULATE CURSOR LOCATION

2A 3FFA CURLDOC: LHLD CROW

2B DCX H

56 MoV DM

2B DCX H

SE MOV E:M

68 MOV L. B

19 DAD D ihl=cursor address

ce RET
PAGE

MACRO-ASSEMBLER v2. 0 PAGE 7
i ROW WRAP ARDUND LOOKUP TABLE (start addr=17Eh)
i

Q0EOQ RR47D: dw OOEOh

0082 RR48D: dw 0082h

0084 RR1: dw 0084h

TL/F/5869-10
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0184
0186
0188
o1isa
018C
018E
0190
0192
0194
0196
0198
019A
019C
019E
0140
01A2
01A4
01A6
01A8
01AA
01AC
01AE
01BO
01B2
01B4
01Bé
01B8
01BA
01BC
Q1BE
01co
01cC2
01c4a
01C6
01C8
01caA
o1cc
01CE
01D0
01D2
01D4
01D&6
01D8
01DA
01DC
Q1DE
01EQ
OLE2

STARPLEX MACRO-ASSEMBL

CRTBO1

1000
2000
8000
0800

QASF
0389
0381
0C34
060A
0437
041F

B844E
8460
8408
85F3
8472
848C

84AE
8DD1
ADA2

84F1
84F7

8368
8358
8505
8512
ADR6
FEBA

0086
0088
0o8A
008C
00BE
0090
0092
0094
0096
0098
009A
009¢C
Q0%E
00A0
00A2
00A4
00A6
00A8
00AA
00AC
O0AE
00BO
00B2
00B4
00B6
0058
00BA
00BC
O0BE
00COo
00C2
00C4
00Cse
00C8
00CA
0oce
00CE
00DO
00D2
00D4
00D&
ooD8
00DA
00DC
OODE
00EO
0082
Qo84

RR2:
RR3:
RR4:
RRS:
RRé&:
RR7:
RR8:
RR%?:
RR10:
RR11:
RR12:
RR13:
RR14:
RR15:
RR1éb:
RR17:
RR18:
RR19:
RR20:
RR21:
RR22:
RR23:
RR24:
RR25
RR26:
RR27:
RR28:
RR29:
RR30:
RR31:
RR32:
RR33:
RR34:
RR335:
RR36:
RR37:
RR38:
RR39:
RR40:
RR41:
RR42:
RR43:
RR44:
RR45:
RR46:
RR47:
RR48:
RR1D:

ER v2.0

i JUMP ADDRESS

0086h
0088h
008AhN
008Ch
008Eh
0090h
0092h
0094h
0096h
0098h
009Ah
009Ch
009Eh
00AOh
00A2h
00A4h
00ALh
00ABh
O0AAK
00ACh
O0AEh
00BOh
00B2h
00B4h
Q0B&h
00B8h
O0BAhR
00BCh
OOBEh
00COh
00C2h
00C4h
00C6h
00C8h
00CAh
00CCh
OO0CEh
00DOh
00D2h
00D4h
00D&h
00D8h
00DAh
00DCh
OODEh
00EOh
0082h
0084h

PAGE 8

CONSTANTS

i AL1S
iAll
Wi
W2

LIN
NL.C

Fi
F2
F3
Fa
F5
F&
F7

F8
Fo
F10
F11
F12
F13

F14
F15
Fl6

F17
Fi8

F19
F20
F21
Fa2
Fa23
F24

- 0O=no leadin required
i A14/A12: — parameter count

:= O=local function
01000h ;one para adder
02000h ; two para adder
08000h ;leadin adder
00800h ;inot local adder

equ
equ
equ
equ

equ
equ
equ
equ
equ
equ
equ

equ
equ
equ
equ
equ
equ

equ
equ
equ

equ
equ

equ
equ
equ
equ
equ
equ

RTN+NLC
CARRTN
LFEED
BELL+NLC
TAB

FS

BS

UPCUR+LIN
DWNCUR+LIN
HOMCUR+LIN
NPAGE+LIN
ROLUP+LIN
ROLDWN+LIN

CURULK+LIN
RDCUR+LIN+NLC
ADDCUR+L IN+NLC+W2

FGNDF+LIN
BGNDF+LIN

INSCHAR+LIN
STOFCH+LIN
INSLNE+LIN
STOFLNE+LIN
ISLRG+LIN+NLC+W2
GRAPH+LIN+NLC+W1

TL/F/5869-11
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0419 F25 equ DEL
83DB Fa2é equ DCROW+LIN
B84CO F27 equ DRTLN+LIN
B84BA F28 equ DRTPG+LIN
8642 F29 equ CFB+LIN
84CE F30 equ CLRSCN+LIN
8CB& F31 equ KBLK+LIN+NLC
B80O1iB F32 equ DICUR+LIN
871D F33 equ SNDLNE+L IN
B7BF F34 equ ACESW+LIN
0ACS F35 equ LINSET+NLC
86BC F36 equ DEGRPH+LIN
PAGE
STARPLEX MACRO-ASSEMBLER V2 0 PAGE 9
CRT801
01E4
iPUT A WORD TO ACE
O1E4 57 KBDACE: MOV D, A
O1ES 3A 9005 LDA ACESTU
O1E8 E6 20 ANI 020h
O1EA CA Q1ES Jz KBDACE+1; not ready
O1ED €3 0079 JMP OUTACE
i ACE BAUD RATE CONSTANTS
01FO 06AB B110: dw 1707 i Q
01F2 0139 B&0OO: dw 313 ; 1
O1F4 009C B1200: dw 156 i 0. 3% 2
O01Fé& 004E B2400: dw 78 i0. 3% 3
01F8 0027 B4800: dw 39 i0. 3% 4
O1iFA 0014 B9600: dw 20 ;2. 3% S
O1FC QO00A B19200: dw 10 i2. 3% &
O1FE 0005 B38400: dw 5 i2. 3% 7
i FUNCTION JUMP TABLE (start addr=200h)
0200 OAS5F TBLJMP: dw F1 inull/toggle local
0202 8472 dw Fi2 iA:roll up
0204 FEBA CB: dw F24 iB:graphics mode
0206 B4AE dw Fi4 iC:on cursor/unlock kbd
o208 8358 dw F20 iD:strip off character
020A 8DD1 CE: dw F15 iE:read cursor
020C 801B dw F32 iF:disable cursor
020E 0C34 CG: dw F4 iG:bell/scale
0210 041F dw F7 iH:cursor left
o212 060A dw F5 i 1: tab
0214 03B1 dw F3 iJ:line feed
0216 8460 duw F9 iK:cursor down
0218 844E dw F8 iL:cursor up
021A 03B9 dw F2 iM:carriage return
021C 85F3 dw F11 iN:next page
021E B84CO dw Faz7 i0:delete rest of line
0220 0437 dw F& ;P:cursor right
0222 ADAZ ca: dw Fl1s& iQ: address cursor/menu
0224 84D8 dw F10 iR:home cursor
o226 8512 dw F22 i8:strip off a line
0228 871D dw F33 iT: transmit a line
022A 8CB& Cu: dw F31 iU:lock keyboard
o22C 848C dw Fi3 iVitoll down
022E 84BA dw 28 iW:delete rest of page
0230 B642 dw Fa9 iX:clear fore/background
0232 B4F7 dw F18 ;Y:background follows
0234 8505 dw Fai iZ:insert line
023¢& 86BC dw F36 ; 1B:esc/defeat graphics
0238 84CE dw F30 i1C:home and clear screen
023A AD26 C1iD: dw F23 i1D: insert/strip lne/rng
023C 8363 duw F19 i1E: insert character
023E BaF1 dw F17 i 1F: foreground follows
0240 OACS C7E: dw F35 i 7E: leadin/ace,u/l-case
0242 0419 dw Fa25 i 7F: delete
STARPLEX MACRO-ASSEMBLER V2.0 PAGE 10
CRTBO1
i STORE A WORD TO ACE FIFO
0244 3E 50 STFIFO: MVI A, 80
o246 BE CMP M iexceeding 80 words?
0247 3A 9000 LDA ACEDTA iread ace
0244 DA 032C JC OVRNG imore than 80 words
024D 2E E& MVI L, low FFWRT
024F 54 MoV D, H iset up write pointer high
0250 SE MOV M iset up write pointer low
0251 12 STAX D i store to fifo
o252 7B MOV AE
0253 3C INR A iadvance pointer
0254 FE A0 CPI1 low FFEND+!; exceeding 80 words?
0256 DA 025A JC WFFRNG ;less than BO words
0259 1F RAR ;i fifo start again
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025A
0258

02sC
025D
025E

025F

0260
0261
0264

0267
026A
026B

026E
0270
0271
0272
0273
0274
0276
0279
027A
0278
027D
027E
027F
0280

STARPLEX
CRT801
0283

0283
0285
0288
0289
0288
028C
028D
0290
0292
0295
0298
0299
029C
02%E
029F
024a1

02A4
02A5
02A6
02A7
0248
02AB
02AD
ORAE
02AF
02B2

02B3
02B4
0286
0287
0288
02B9
02BA
02BD

02BE
02C1

oz2c2
02C4

77
FB

D1

Fi
El

ce

AF
32
Cc3
21

FA

1A
CA

ES

AO
027A

E?

O04E

WFFRNG: MOV
EI

CMRTN:  POP
POP
POP

M. A iadvance write pointer

i {FUNCTION} unused keys

RTN: RET

;i KEY BOARD RETURN. addr high=2h

KLCRTN: XRA
8TA
JMP

A ienable keyboard
KBDLCK
CMRTN

iCHECK FIFO AND RETURN, addr high=2h

FFCHK: LXI
DCR
JM

H, FFWCT ; fifo word count
M ififo empty?
CMRTN iempty

iREAD A WORD FROM ACE FIFO

RDFIFO: MVI
MoV
MOV
MOV
INR
CPI
JC
RAR

RFFRNG: MOV
MVI
MOV
ORA
LDAX
JZ

PAGE
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7F
0247

A2

02B3

oaca

016A

oaca
77

70
02BE

3FaA2
07

3FAO

00

3FAO

IFET

01

i LEADIN MODE

LINMDE: ANI
LXI
PUSH
MVI
MOV
DCR
JP
CPI
JNC
CAaLL
ORA
JP
ANT
Mov
ANI
JZ

LINPFN: RRC
RRC
RRC
RRC
8TA
MVI
ANA
MOV
SHLD
RET

LINPRA: MOV
MVI
INX
DAD
MoV
RNZ
LHLD
XRA

LINEXE: STA
PCHL

ILELIN: OUT
XRA

L, low FFRD

D. H iset up read pointer high
E:M ;set up read pointer low
AVE

A iadvance read pointer

low FFEND+1; exceeding 80 words?
RFFRNG ;i less than 80 words
ififo start again

M. A istore read pointer
L, low LEADIN

AM

A ileadin mode=0?

D iread fifo word
FIFACE inot leadin, normal entry

PAGE 11

O7Fh imask input

D. FFCHK

D ipseudo call

L, low LINWCT

E:M ileadin word count
E iword count=07
LINPRA ;parameter entries
SPC icontrol codes?

ILELIN inot cntl code, error

JMPADD fetch ymp address

A

ILELIN ;code requires no leadin
077h iword count/ ymp addr high
H, A i save

070h imask word count

LINEXE ;do function

itight justify word count

LINWCT ;store to word count reg
A, O7h

H iget ymp addr high
H, A
L INF isave function jmp addr
M. E ileadin word count-1
D. 0 i d=0, e=word count-1
H i LINP
D ihl=para pointer
M. A istore word
iword count<>0, next word
LINF iload leadin jmp address
A

LEADIN ; defeat leadin
ide function

BELPRT ;illegal code after leadin
A +a=0, reset leadin

TL/F/5869-13
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02C5
02C8

STARPLEX
CRTBO1
02ce

02Ce
02CA
02CD
02CE
0200
02D1
02D2

02D%
02D6

02D?
02DA
02DD

02DE
02DF
02E0
02€1
0R2E3
02E6
02E8
O2EB

OR2EC
02ED
02EE
02EF

02F2
02F4

02F7
O2FA
02FC
O2FE
0301
0302
0304
0307
0309
030C
030E
0311
0313
0316
0318
031B
031D
0320

STARPLEX
CRTB801
0322
0322
0323
0324

0327
0329
032¢C
032€
0330

0333
0334
0335
0338
033A
0338
033C
033D
0340
0343
0345

i {FUNCTION} set leadin mode

32 3FE9 LINSET: STA LEADIN ;a<>0. set leadin
ce RET

PAGE
MACRO-ASSEMBLER V2.0 PAGE 12

i keyboard interrupt continue

AF KBDINT: XRA A
32 3FEB STA CURTMR ireset cursor blink timer
Bé& ORA M i keyboard locked?
DB 80 IN KBDPRT ;read keyboard
FB EI
D% PUSH D
cz2 0327 JNZ KNACTYV ; keyboard not active
B7 ORA A
CA 0333 V4 TGLCL itoggle local
idefeat graphics
77 Mov M, A ilock keyboard
11 0260 LXI D, KLCRTN
D5 PUSH D ;generate pseudo call
23 INX H i GECNTL
B6 ORA M
23 INX H i ULCASE
FE 61 CPI 061h
DA O2EC JC NLCSE inot lower case
FE 7B CPI 07Bh
D2 02EC JNC NLCSE inot lower case
96 SuUB M iu/l case cntl, m=20h/0
23 NLCSE: INX H ilocal
SE MoV E:M
1C INR E ilocal mode?
C2 OiE4 JNZ KBDACE ;write to ace
FE AO LeL: CP1 0AOh iparameter entry?
D2 068D JINC LGPARA jyes
€D 0158 CALL CuMP iget ymp addr
Eé OF ANI OFh
FE 08 CPI 08h ilocal?
DA OOSF Jc LCLFUN ;do local function
7B MOV A E iTead lookup tbl ptr
FE 05 CPI low CB+1;cntl B?
CA 06B7 JZ ENGRPH ;i enable graphics mode
FE OB CPI low CE+1icntl E?
CA 0773 N4 LRDCUR display cursor location
FE OF 12D low CG+1icntl 67
CA 0784 JZ SCALE iput scale
FE 23 CPI1 low CG+licntl Q7
CA 0&D5 Jz PGM iput graphics menu
FE 41 CPI low C7E+1
CA 07CD Jz ATGUL iinit ace,toggle u/l case
FE 3B CPI low C1D+1
CA 034F Jz ROM2 ido rom2 functions
FE 2B CPI low CU+1;cntl U?
PAGE
MACRO-ASSEMBLER V2.0 PAGE 13
co RNZ iunused keys
D1 POP D ipseudo Ttn+lock kbhd
C3 0261 JMP KLCRTN+1
EE 03 KNACTV: XRI KULCDE ilock/unlock kbd?
CA 025A Jz CMRTN-2 iunlock keyboard
3E 50 OVRNG MVI A, 80 i for FFWCT
D3 01 ouT BELPRT
C3 025A JMP CMRTN-2 i lock kbd
23 TeLCL:  INX H i GECNTL
77 MOV M. A idisable graphics mode
32 JFET sTA LEADIN ireset leadin
2E F1i MVI L, low LOCLM
7E MOV AM
2F CMA itoggle local
77 MoV M. A
CD O7E8 CALL EDACE ien/disable ace
C2 0345 JNZ ONL INE
3E 1E MVI A, 03h XOR O1Dh
EE 1D ONLINE: XRI 01Dh

TL/F/5869-14
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0347
0348
0349
034C

034F
0352
0354
03595

0358
035B
035¢C
035F
0360
0361
0362
0363
0364
0365
0368

036B
036C
O3&6F

STARPLEX
CRTB01!

0372

0372
0373
0375
0376

0377
0374
0378
037¢C
037D
037E
037F
0380

0381
0383
0384
0387
03es8
038B
038C

038D
038F
0390

0393
0396
0397
0398
039%
0394A
0398
039C
039D
03%E
039F
03A0
03a1

03A4
03A6
03Aa7
03A%
03AA

03AB
03AC
03AE

00
00

c3

3A
FE
co
Cc3

AF
32
c3

SFED
028C

0800
S5

0801

0171

0434

035F

03A4

3FEB
038D

nep
nap
STA
JMP

i JMP TO ROM2

ROMZ: LDA
CPI
RNZ
JMP

RTECTL
CMRTN

0800h
055h

0801h

iout lclprt

iselect blink rate

icheck presence of rom2
i =55h7?

inot exist

;ok, do Jmp

i {FUNCTION} stripe off a character

STOFCH: CALL
DCR
Jz

STOFLP: INX
MoV
DCX
MOV
INX
DCR
JNZ
JMP

DFCLOC
A

BELL
H

DM

H

M. D

H

A
STOFLP
PSPC

iget cur loc and diff

ilast column, errvor

ido copy

iput a space

i {FUNCTION} insert character
A

INSCHAR: XRA
STA
JMP
PAGE

MACRO-ASSEMBLER V2.0

20

3FFA

aF

03C0

SFES8

4F

03AB

3FFA

0398

80

20

01
O3CE

ICMD
INSCHR

PAGE

i CHARACTER INPUT

CHAR: POP
MVI
XRA
XRA

LHLD
DCX
MOV
bCX
MOV
MoV
DAD
Mov

MVI
XRA
JZ
MIDCHR: INR
LDA
ORA
RNZ

INSCHR: MVI
SUB
Jz

LHLD
MoV
INX
MOV
DCX
XCHG
INSLP: DCX
MoV
INX
MoV
DCX
DCR
JNZ

PSPC: MVI
ANA
ORI
Mov
RET

IL.CHAR: 1INR
ouT
JMP
PAGE

;enable insert mode

14

D ipseudo return
L, low FBG
M iadd attribute
L iTemove space code
CROW icalculate cursor loc
H
DM
H
E.M
LB itow start+cursor
D ;hl=cursor address
M A jwrite to screen
A 79
B ;last column?
LSTCHR ;last, do scroll
B ielse advance cursor
1CMD iinsert mode?
A
inot insert mode
A 79
B ibyte counter
ILCHAR icursor at last column
CROW
E. M
H
DM id=row end+1
D iTow end
H
DM
H
M, D ido copy
H
A
INSLP
A, 080h
D iget character attribute
SPC jadd space
M, A
A ;make a<>0
BELPRT
DICMD jdefeat insert char mode

TL/F/5869-15
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STARPLEX MACRO-ASSEMBLER V2.0 PAGE 15

CRTB01
0381

03B1
0384
03B5
03B8

0389
03BC
03BD

03C0

03C1
03Ca
03C7
03C8
03C9
03CA
03CB
03CE
03D1

03D2
03D3
03D4
0305
03D7
03D8
03D%
03DA

03DB

03DE
O3DF
03E2
03E3
03E4
03ES
03E&
03E7
03E8
03E?

STARPLEX
CRT801
03EC
03EC
Q3ED
03EE
03EF
03F0
O3F1
03F2
O3F3
03F4
03F5
03F&6
O3F7
03FB
O3F9
O3FA
O3FB
O3FC
O3FD
O3FE
03FF
0400
0401
0402
0403
0404
0405
0406
0407
0408
0409
040A
040B
040C

i {FUNCTIONY} line feed

3A 3FF2 LFEED: LDA AULF iauto line feed?
B7 ORA A
2 03C1 JNZ LFD ido line feed
Ccq RET
i {FUNCTION} carriage return
3A 3FF2 CARRTN: LDA AULF iavto line feed?
B7 ORA A
C2 04DE JUNZ ZROCUR ido cr only
47 LSTCHR: MOV B, A iset cursor to Ist col
11 3FFC LFD: LXI D, LROW
2A 3FFA LHLD CROW
24 INR H
1A LDAX D
BD CMP L icrow=lrow?
7€ MOV AM inext row
32 3FFA 5TA CROW icrowtd
32 3FEB DICMD: STA ICMD idefeat insert char mode
co RNZ inot last row
EB LFSCR: XCHG ilast row, do scroll
F3 DI
77 MOV M. A ilrow+l
2E FE Mv1 L, low FROW
SE MOV EM ide=Tow wrap arround tbl
1A LDAX D
77 MoV M A i frow+l
FB EI
i {FUNCTION} clear cursor Touw
2A 3FFA DCROW: LHLD CROW
EB CLRROMW: XCHe
21 0000 LXI H. 0
39 DAD SP
EB XCHG
F3 DI
Fe SPHL
Et POP H ilookup row start
Fe SPHL isp=row start
FB EI
2A 3F20 LHLD FBG ispace + attribute
PAGE
MACRO-ASSEMBLER V2.0 PAGE 16
ES PUSHSP: PUSH H ido clear row
ES PUSH H
ES PUSH H
ES PUSH H
ES PUSH H
ES PUSH H
ES PUSH H
ES PUSH H
ES PUSH H
€5 PUSH H i 10
ES PUSH H
ED PUSH H
ES PUSH H
ES PUSH H
ES PUSH H
ES PUSH H
ES PUSH H
ES PUSH H
ES PUSH H
ES PUSH H i 20
ES PUSH H
ES PUSH H
ES PUSH H
ES PUSH H
ES PUSH H
ES PUSH H
ES PUSH H
ES PUSH H
ES PUSH H
ES PUSH H i 30
ES PUSH H
ES PUSH H
F3 DI

TL/F/5869-16
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040D
040E
040F
0410
0411
0412
0413
0414
0415
0416
0417
0418

0419
041B
041E

STARPLEX
CRT801
041F

041iF
0422
0423
0424
0427
0428
0429
042C
042D
042E
0431
0432
0434
0436

0437
043A
043C
043D
0440
0443
0444
0445
0448
0442
0448
044D

044€
0451
0454
0457
0458
0459
045A
045D
Q45F

0460
0463
0464
0469
046A
0468
046C
046F
0471

STARPLEX
CRT801

0472

0472
0475
0478
0479
047A
0478
047C
047D
0480

ES
ES
ES
ES
ES

ES
ES
EB

FB
ce

MACRO-ASSEMBLER V2.0

cD
3E
B8
ce

B7
co
(o]
[o3:]

D3
€9

CcD
11
2A

24
BD
c2
D3
ce

MACRO-ASSEMBLER V2. 0

11
2A
1A
24
BD
7E
F3
32
c2

20

06CB

06C1

0417

3FEF

0451

4F
o1

06C1
aF

0387
3FEF

0463

00
(¢33

06C1
3FFA
3FFE

04A7
01

06C1
3FFA
3FFC

0449
01

3FFA
3FFE

3FFE
0484

PUSH
PUSH
PUSH
PUSH
PUSH
PUSH
PUSH
PUSH
XCHG
SPHL
BSRTN: EI
RET

IXIIIIIIT

i {FUNCTION} delete

DEL: MVI A, SPC
CALL STSP
XRA A
PAGE
PAGE

i {FUNCTIONY back space

i 40

istore space
ido back space

17

jcheck graphics mode

icursor—1
inot ist column

igraphics mode?

idefeat wrap arround
iup Cursor one Tow
icrow=frow?

iset cursor to last col

icheck graphics mode

ilast column?
inot last column

graphics mode?
defeat wrap arround
down cursor one Tow
crow=lrow?

set cursor to Ist col

;check graphics mode

icrow
ihl=row wrap arround tbl
i crow=frow?

icrow=frow, ring bell

one Tow
icheck graphics mode

icTow
jhl=row wrap arroud tbl
icrow=lrow?

icrow=lrow, ring bell

BS: CNZ CHKGM
BS1: DI
DCR B
JP BSRTN
INR B
EI
LDA GECNTL
ORA A
RNZ
CALL UCUR1
RZ
MVI B, 79
BELL.: ouT BELPRT
RET
i {FUNCTION} forward cursor
FS: cALL CHKGM
MVI A 79
CMP B
JNZ MIDCHR
LDA GECNTL
ORA A
RNZ
CALL DCUR1
RZ
MVI B. O
ouT BELPRT
RET
i {FUNCTION} up cursor one Tow
UPCUR: CALL CHKGM
UCUR1: LXI D, CROW
LHLD FROW
LDAX D
INR H
CMP L
JUNZ %4
QuT BELPRT
RET
i {FUNCTION} down cursor
DWNCUR: CALL CHKGM
DCUR1: LXI D, CROW
LHLD LROW
LDAX D
INR H
cMP L
JNZ $5
out BELFRT
RET
PAGE
PAGE

i {FUNCTIONY roll wup

ROLUP:  LXI D, CROW
LHLD FROW
LDAX D
INR H
CMP L
MoV AM
DI
8TA FROW
JINZ RUNEG

i8

ihl=row wrap arround tbl
icrow=frow?
inext row

i frowt+l

TL/F/5869-17
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0483
0484
0485
0487
0488
0489
048A
0488

048C
048F
0492
0494
0495
0437
0478
049A
0498
049C
049D
04A0
04A3
04A4
04Ab
04A7
04A9
04AA
04aB
04aC
04AD

04AE
04AF
04B2
04B3

04B6
04B%

STARPLEX
CRTB01
04BA

04BA
04BD

04C0O
04C3
Q4aca
04c?7
04cs
04C9
04CA
04CD

04CE
04D1
04D4
04D5

04D8
04DB
04DE
04E0

04E1
04E3
04E4
Q4ES
O4ES
04E?
04EC
04ED
04F0

04F 1
04F4

32
ce

MACRO-ASSEMBLER V2.0

3A
CcD

cD
57
3A
77
23

15

ce

cD
2A
7D
cD

3A
32
06
ce

16
SF
1A
6F
cD

BD
c2

11
c3

FC

3FFA
3FFC
04
01

04

3FFC
04A4

FE

04

SFEE

0018

3FEE

3FFA
Q4E7
0171

3F20

04C7

06BC
3FFE

04ES
3FFE

3FFA
00

01

O3DE
3FFC

04E1

2020
04FA

STAX D icrow+]
RUNEQ: XCHG id=1, h=3Fh
MVI L, low LROW
Mov E;M ide=row wrap arround tbl
LDAX D inext row
MoV M. A i lrow+l
El
RET

i {FUNCTION} roll down
ROLDWN: LXI D, CROW
LDA LROW
Sur 4
MOV L
MVI H
LDAX D
=100 ¢ 4
cMp L
MOV A
DI
STA
JUNZ RDNEQG
STAX
RDNEQ: MVI
LDAX
$4: 8UI 4
$5; MOV L
MOV A,
STAX D
El
RET

i {FUNCTION} enable cursor

D
E,low FR
D

jup one Touw

ihl=row wrap arround tbl
i cTow

icrow=lrow?
iup one Tow

ilrow-1

icrow—1

oW

ihl=row wrap arround tbl

i frow-1

unlock keyboard

junlock keyboard
ienable cursor

ilock keyboard

19

of page

iclear crow+l to lrow

of line

iget cursor loc and diff

i save

istore space/attribute

iuntil end of line

CURULK: XRA A
8TA KBDL.CK
CMA
JMP DICUR
i {FUNCTIONY} lock keyboard
KBLK: 8TA KBDL.CK
RET
PAGE
PAGE
; {FUNCTION} delete rest
DRTPG: LDA CROW
CALL CTLRW2
i {FUNCTION} delete rest
DRTLN: CALL DFCLOC
MOV D/ A
LDA FBG
DRLLP: MOV M, A
INX H
DCR D
JNZ DRLLP
RET

i {FUNCTION} clear screen

CLRSCN: caLL DEGRPH
LHLD FROW
MOV AL
CALL CTLRW1

i {FUNCTIONY} home cursor

HOMCUR: LDA FROW
STA CROW
ZROCUR: MVI B, O
RET
i CLEAR TO LAST ROW
CLRWLP: MVI D, 1
MOV E/A
L.DAX D
MOV LA
CTLRW1: CALL CLRROW
CTLRW2: LHLD LROW
cMP L
JNZ CLRWLP
RET

idefeat graphics mode

;clear frow to lrow

icrow=frow
iset cursor to 1st col

jde=rTow wrap arround tbl
inext row

iclear whole row

iTow=lrow?
juntil last row

i {FUNCTION} foreground follows

FGNDF:  LXI
JMP LDFGD

D, 02020h; foreground spaces

TL/F/5869-18
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04F7
04FA
O4FD
O4FE
04FF
0502

STARPLEX
CRTBO1
0505

0505
0508
050B
050C
050F

o512
0515
0518
0519
051C
O51E
0521
0522
0525

0526
0529
0s2C
052D
052F
0531
0532
0534
0537
0539
053A
053C
053D
OS3E
0541
0543
0544
0547
054A
054B
054E

0550
0551
0554
0555
0556
0557
0558
0559
055C
O55F
0560

STARPLEX
CRTB01
0561
0561
0562
0564
0565
0566
0567
0568
0569
056A
056B
056C
056D
056F
0570
0571
0572
0573
0574

11
21
39
EB
31
c3

MACRO~ASSEMBLER V2.0

CcD
21
73
ca
c3

MACRO-ASSEMBLER V2.0

AOAO
0000

3F50
03EC

0590
3FFA

0548
058C
0590
058C
3FE7
0550

3FFA

3FFA
3FA3

3F
38

17
053C
20
09
3FA4
53

0518
05C1

3FE7
04

3FFA

3FE7
3FFA

01

10

i {FUNCTION} background follows

BGNDF: LXI D, OAOAChi: background spaces
LDFGD: LXI H, 0

DAD SP

XCHG

LXI SP, DMYROW+80

JMP PUSHSP istore in dummy Tow
PAGE

PAGE 20

icalc crow/lrow diff

iset crow=lrow
imove row contents
ielse, del lrow/zero cur

line

iget crow/lrow diff
idel lrow/zero cursoar
ielse do move

icopy vpward

imove row contents
iget original crow
iback to crouw

insert/strip off line with range

iread 2nd parameter
i 40/7Fh offset to O/3Fh

jerror

ierror

iread 1st parameter
istrip off?

ido strip off line
ioffset row by para
iteturn para

i {FUNCTION} insert a line
INSLNE: CALL CRLR
LXI H, CROW
MOV M E
JNZ MOVDWN
JMP DRWZCU
i {FUNCTION} strip off a
STOFLNE: CALL CRLR
Jz DRWZCU
SLNERG: PUSH H
LXI H, CRYCTL
MVI M. 0
CALL MOVROW
POP H
SHLD CROW
RET
i {FUNCTION}
ISLRG: LHLD CROW
LDA LINP
DCR A
ANI O3Fh
CPI 038h
RNC
CPI 017h
Je ISNPA
CPI 020h
RC
=10 ¢ 9
ISNPA: INR A
MoV D, A
LDA LINP+1
CPI ng
MoV A. D
Jz SLNERG
ILNERG: CALL IRWOS
MoV A D
MOVDWN: LXI H, CPYCTL
MVI ™, 4

icopy downward

i MOVE ROW CONTENTS, UP/DOWN CNTL BY CPYCTL

MOVROW: PUSH PSW isave row count

LHLD CROW

MOV EM

INX H

MOV D, M

DCX D icrow end

PUSH D i save

LX1I H, CPYCTL; direction control

LX1 D, CROW

LDAX D itead crouw

SuB M idirection cntl
PAGE

PAGE 21

MOV LA

MVI H, 1 ihl=row wrap arround tbl

MOV AM i lookup +/— one row

STAX D iupdate crow

MoV LA

DCR H ihl=row start table

MOV E:M

INX H

MOV DM

DCX D i+/- Tow end

POP H iTtn current rtow last loc

MVI B,80/5 icopy B0 characters
CPLP: LDAX D irtead

MOV M A icopy

DCX H inext byte

Jalep s D inext byte

LDAX D ido 5 times for speed

MOV M A

TL/F/5869-19
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0575
0576
0577
0578
0579
057A
0578
057C
057D
057E
O57F
0580
0581
0582
0583
0584
0587
0588
0589
058C
058D

0520
0593
05%6
0597
0598
0598
059D
059E
059F
05A0
05A1

STARPLEX
CRTB01
05A2

0542
05A5

05A6
05A9
05aA
05AD
O5AE
05AF
05B2
05B3

05B4
05B&
05B7
05SB?
OSBC
OSBE

05C1
05C2
05C3
05C6
05C8
05CB
05CD
05D0

05D1
05D4

05D7
05DA

050D

05EQ
05E1
05E3
05E4
05ESé

2B DCX H
1B DCX D
1A LDAX D i3
77 MoV M A
2B DCX H
1B DCX D
1A LDAX D i 4
77 MOV M, A
2B DCX H
1B DCX D
1A LDAX D i 9
77 MOV M, A
2B DCX H
1B DCX D
05 DCR B
C2 056F JNZ CPLP i finish BO bytes?
F1 POP PSW jTow count
3D DCR A
c2 0550 JINZ MOVROW inext row
47 DRWZICU: MOV B. A izero cursor
C3 03DB JMP DCROW iand delete cursor row
i CALCULATE ROW DIFFERENCE
2A 3FFA CRLR: LHLD CROW icalc crow to lrow
3A 3FFC LDA LROW
SF FRCR: Mav E. A
95 SuUB L iget the difference
D2 05A0 JNC $2 jwithin range
3E 60 $D2: MVI A, RWRG ;over range
83 ADD E
95 SUB L
B7 ORA A iclear carry
iF $2: RAR itow diff /2
ce RET
PAGE
MACRO—-ASSEMBLER V2. 0 PAGE 22
i {FUNCTION) address cursor
2A 3FA3 ADDCUR: LHLD LINP iread leadin parameter
7c MOV A H
11 5010 CALCX: LXI D, 05010h;calc x coordinate
BA cMpP D
DA OSB3 Je CX4FD i 00/4Fh=10c 0/79
92 SUB D i50/7Fh offset to O/2F
BB CMP E
DA OSB3 JC CX4FD ; 90/5Fh offset to 0/15
93 SUB E ; 60/7Fh offset to 0/31
47 CX4FD: MOV B, A ithen set cursor
3E 1IF CALCY: MVI A, OLFh
AS ANA L i O/1F, 20/3F, 40/5F, 60/7Fh
FE 18 CPI 0igh ioffset to OO/1iFh
DA OSBE JC CY17D i 00/17h=row 0/23
D& 18 suUl 018h i 18/1Fh=row 0/7
2A 3FFE CY17D: LHLD FROW ioffset first row
07 IRWOS: RLC idiff®2, msb=0
85 ADD L i frowtoffset
DA 05CB JC ROSFFU i >FFh
FE E1 CPI low RR4B+1
DA 05CD JC ROSEOD less than EOh. ok
D& 60 ROSFFU: SUI RWRG iTow Tange
32 3FFA ROSEOD: STA CROW ithen update crow
c9 RET
i {FUNCTION} read cursorm
CD OSEOQ RDCUR: CALL RDX iread cursor x coord
CD 006D CALL WTACEA iurite to ace
CD OS5E7 CALL RDY iread cursor y coord
CD 004D CALL WTACEA write to ace
C3 074A JMP CRACE jer for termination
78 RDX: MoV A B
FE 20 CPI 020h iif O/1Fh add offset
DO RNC ; 20/4Fh=cursor loc 32/79
Cé6 60 ADI 060h i 60/7Fh=cursor loc 0/31
ce RET
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OSE7
OSEA
O5ED
O5F0
05F2

STARPLEX
CRTHO1
05F3

0O5F3
O5F 5
O5F8
05F9
OSFA
OSFC
O5FF
0600
0601
0602
0603
0604
04605
0608
0609

060A
060D
0&0E

0611
0612
0613
0616
0617
0618
0618
061D
0620
0621
0622
0625
0626
0627
062A
062C
062F
04630
0632
0633
0634
04635
0636
0637
063A
063B
063C
Q63F

STARPLEX
CRT801
0642

0642
0645
0646
0647
064A
064B
064C
064F
0651
0652
0653
0654
0655
0658
0659
065C
065D
065E
045F
0660
0663
0666

2A
3A
cD
cé
ce

MACRO~-ASSEMBLER V2.0

MACRO~ASSEMBLER V2. 0

3FFE
3FFA
0596
&0

30
3FFA

Bi
0601

05F9

3FFA

0667

067A

0635

0611

0&67A

0635
0620

S50

0674

0635
062F

3FFA

0667

0653

20

064A

3FFC

0681
0644

RDY: LHLD FROW
LDA CROW
CALL FRCR
ADI 060h
RET
PAGE
PAGE

i {FUNCTION} next page

NPAGE: MVI D, 030h
LXI H, CROW
DI
NPLP: MOV AM
CPI OB1h
JC NPLT
SUB D
SUB D
NPLT: ADD D
MOV M, A
INR L
INR L
JM NPLP
EIX
RET
i {FUNCTION} tab
TAB: LHLD CROW
PUSH H
CALL SCATT
TDADSP: INX D
DCR L
cz DRCFL
LDAX D
ADD H
oM TSATT
CP1 SPC
JINZ TDAOSP
TSANSP: INX D
DCR L
cz DRCFL
LDAX D
ADD H
JM TSATT
CPI SPC
vz TSANSP
TMCUR: POP D
MVI A, 80
SUB L
MOV B, A
RET
TSATT:  INX D
DCR L
cz DRCFL
LDAX D
ADD H
M TSATT
JMP TMCUR
PAGE
PAGE

icalc frow/crow diff
i 60/77h=row 0/23

23

ipage offset

ia< Bl, 82-B0Oh
i a>=B1, B2-EOh

ido crow/lrow/frow

iif pass frow, end

i save crow

inext character
iend of row?
idown one Tow.
iread character
icheck attribute

idiff, find same attrib
ispace?

iloop until space

inext character
iend of row?
idown one Tow
iread character
icheck attribute

idiff, find same attrib
inon space?

iloop until non space
iTemove saved crow

get 1st loc

get 1st loc

icalc cursor location
imOove cuTsor

inext character

iend of row?

idown one row, get 1st loc
iread character

icheck attribute

iloop until same attrib
imove cCursor

24

i {FUNCTION} clear fore/background to space

CFB: LHLD CROW
INR H
PUSH H
CALL SCATT
CFBLP: LDAX D
ADD H
M CFBDIF
MVI A, SPC
ORA H
STAX D
CFBDIF: INX D
DCR L
JNZ CFBLP
POP H
LDA LROW
cMpP L
RZ
MOV LM
PUSH H
CALL $3
JMP CFBLP
RET

i save

;read character
itest attribute
idiff attrib
iif same attrib.,
iput a space

inext character
icharacter counter-1
iuntil finish 80 char
isaved crow

sTow=lrow?

ino more

ielse next row
i save

TL/F/5869-21
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0667
066A
0668
Q66E
0671
0672
0673
0676
0677
0478
0679

0&67A
067D
0680
0681
0682
0683
0684
0685
0686
0689

STARPLEX
CRT801
068A

06BA
068D
0690
0691
0693
0694
0697
0699
06%C
069D
069F
06A2
06A3
06486
06A8
06AB
06AC
06AD
06BO
0682
06B4

06B7
06B?

04&BC
06BD
06CO

06C1
06C4
06C5
06Co
06C?
0&CA
0&CB
O6CE
0&CF
06D0O
06D3
06D4

STARPLEX
CRT801
06&D5

06D5

06D8
06DB

i 8ET UP CHAR COUNTER AND ATTRIB

CD 0174 SCATT: CALL CURLOC ;get cursor location
EB XCHG iput in de
21 8050 LXI H, 0BOBOh; mask/char count
3A JF20 LDA FBG
A4 ANA H
&7 MOV H A
22 3FAS SHLD LINP+2 isave count,attrib
7D Moy AL
70 SUB B iget cur to end diff
&6F MOV LA iput in 1
ce RET
i DOWN ONE ROW AND GET ADDR ON 1ST COLUMN
CD 0463 DRCFL: CALL DCUR1 idown cursor one Tow
CA 0033 Jz TABSTP icrow=lrow, no tab
&4E MOV LM inext row
25 $3: DCR H
2B $1: DCX H
96 MOV DM iaddr high
2B DCX H
SE MOV EM jaddr low
2A 3FAS LHLD LINP+2 ;count and attrib
co RET
PAGE
MACRD—-ASSEMBLER V2.0 PAGE 25
i {FUNCTION} graphics
3A 3FA3 GRAPH: LDA LINP iread leadin parameter
21 107E LGPARA: LXI H, 0107Eh
3D DCR A
E6 3F ANI1 O3Fh
BC CMP H i h=010h
DA 06AD Je $G1 i"A" to "P"
FE 3E CPI 03Eh idelete
CA 06B2 vy4 $G3
?4 SuUB H i h=010h
FE OF CPI OFh ispace?
CA 06B2 Jz $G3 ispace
BC CMP H 5 h=010h
DA 06AC e $G2 i>oran
FE 20 CPI 020h
DA 06AD JC $G1 i"a" to "p"
2C INR L iset 1 to 7Fh
7D $62: MOV AL iL=7Eh or 7Fh
CD 06DO $G1: CALL STSCN iput symbol to screen
C6 1E ADI O1Eh
D6 1E $63: SUI O1lEh
32 3FF3 STa GSYMBL ; for non/destructive move
3E 80 ENGRPH: MVI A, 080h
€3 06BD JMP DEGRPH+1
i {FUNCTION} defeat graphics
AF DEGRPH: XRA A
32 3FEF STA GECNTL
ce RET
; CHECK GRAPHICS MODE AND PUT SYMBOL TO SCREEN
3A 3FEF CHAGM:  LDA GECNTL
B7 ORA A igraphics mode?
ce RZ ino, Ttn to func
3A 3FF3 LDA GSYMBL
B7 ORA A inon destructive maove?
F8 RM iyes
21 3F20 STSP: LXI H, FBG
AE XRA M iget attribute
AD XRA L ;Temove space code
CD 0174 STSCN:  CALL CURLOC
77 MoV M. A iwrite to screen
ce RET
PAGE
MACRO-ASSEMBLER V2.0 PAGE 26
i PUT GRAPHIC MENU TO SCREEN (LOCAL)
CD 070C PGM: CALL RUADD
CD 06F3 CALL P38SYM iprint ascii A/Q
CD 06F3 CALL P385YM iprint ascii a/q
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06DE

06E1L
ObE4
04ES
O6ET
O&EB
O&EE
06FO0

06F3
06FS
0&F7
06F8
O6FB
0&4FD

0700

0702
0703
0704
0705
0706
0707
0708
070B

070C
070F
0711
0712
0715
0716
0719
071A
071C

STARPLEX
CRT801

071D

071D
071F
0722
0723
0726
0727
0729
072A
072B
072c
Q72F
0730
0731
0734
0735
0736
0738
0739
073C
073E
0741
0742
0744
0745
0746
0747

074A
074D
0750
0751

0752
0755
0756
0759
0795B
07SE
Q75F

CD 070C CALL RUADD
CD 0700 CALL P32SYM  ;print ascii Oh/Fh
Fé& 7E ORI O7Eh iprint ascii 7Eh
CD 06F7 cALL P6SYM i4 spaces
EE 30 XRI 030h iprint ascii 10/1Fbh
CD 0700 CALL P325YM
F& 7F ORI O7Fh iprint ascii 7Fh
C3 0&F7 JMP P&SYM i84 spaces
F& 41 P38SYM: ORI 041h ichange symbol
16 10 MVI D, 16 i counter
i4 P&SYM: INR D
CD 0702 CALL PGMLP
16 04 P4SP: MVI D. 4
C3 04C4 JMP DRLLP-3 iput 4 spaces
16 10 P325YM: MVI D. 16 iprint 32 symbols
77 PGMLP: MOV M, A
23 INX H
73 MOV M E i FBG
23 INX H
3C INR A inext symbol
15 DCR D
c2 0702 JINZ PGMLP
ce RET
CD 0472 RUADD: CALL ROLUP iup one rouw
26 00 MVI H, 0
&F MOV L, A ihl=lrow
CD 0682 CALL 1 ilrow 1st loc
EB XCHe
CD 06FB CALL P4SP iput 4 spaces
SF MOV E. A ; FBG
Eé6 80 ANI 080h iget attribute
ce RET
PAGE
MACRO-ASSEMBLER V2. 0 PAGE 27
i {FUNCTION} transmit a line
06 00 SNDLNE: MVI B. 0O iset cursor to 1st loc
CD 0174 CALL CURLOC iget row start
ES PUSH H isave Tow start
1% 004F LXI D, 79 ifind row end
19 DAD D ihl=row end, clear carry
16 40 MVI D, 040h ;rotated space
7€ LENDLP: MOV AM iread char
17 RAL imask out msb
AA XRA D ispace? ., clear carry
c2 0734 INZ LNSP suntil find a non-space
2B DCX H
1D DCR E
c2 0729 JNZ LENDLP irepeat loop
El1 LNSP: POP H ihl=row start again
56 SNDLP: MOV DM itead character
3E &0 MVI A, D60h  ; screen all cntl codes
A2 ANA D
€2 073& JNZ SNCNTL  inot control code
16 2A MVI D, "#" icntl code,send "#" instead
CD QO0&E SNCNTL: CALL WTACED .write to ace
7€ MOV AM iread char again
EE B8O XRI 080h iinvert attribute
77 MOV M. A istore back
23 INX H inext character
1D DCR £
F2 0735 JP SNDLP iuntil end of line
CD 006B CRACE: CALL SNDCR isend cr for termination
3A 3FF1 L.DA LocLM
B7 ORA A ilocal?
c8 RZ itTemote,no time delay
CD 075E $D3: CALL $DLY ido delay
15 DCR D id was ODh
c2 0752 JUNZ $D3
b3 01 ouT BELPRT ;delay done.ring bell
C3 0463 JMP DCUR1 imove cursor to next row
ES $DLY: PUSH H
D5 PUSH D
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0760
0763
0765
0766
0767
076A
Q76B
076C
076D
0770
0771
0772

STARPLEX
CRTBO1
0773

0773
0776
0779
077A
077B
077¢C
077D
077
0781
0782
0783

0784
0787
078A
078B
078E
0791
0792
0793
0796
0797

0799
0798
079D
079€
079F
07A0
0741
07A4
07A6
Q7A7
0748
0749
07AA
07AD

07AE
07AF
0780
07B3
0785
0788
07BA
07BC
078D
07BE

STARPLEX
CRT801
O7BF

Q7BF
07C1
07C3

07Cé6
07¢8
07¢CA

07F0
1F

0598

0767

$D1:

PAGE

MACRO~-ASSEMBLER V2. 0

cD

SE

=)

iB
12
cp
1B

ce

05€7
3FFC

O5E0

3FFE
3FFA

048C

3FFA

0682

31

B1
BA

079D
39

0799

i DISPLAY CURSOR

LRDCUR:

i SCALE (LOCAL)

SCALE:

SCLLP1:

SCLLP2:

i VERTICAL INTERRUPT CONTINUE

CALL
MVI
ORA
MOV
CALL
DCX
DCR
INR

POP
POP
RET

CALL
LHLD
MOV
INX
MOV
DCX
8TAX
CALL
DCX
STAX
RET

LXI
LDA
CMP
cz
LHLD
DCX
DCX
CALL
XCHG
MVI

MVI
MVI
MOY
INR
INX
CcMpP
JNZ
MVI
Mov
INR
INX
cMP
WJNZ
RET

LUBD i lookup baud constant
A, O1Fh ;chg delay at high bauds
E

E. A

$D2

D

D

D

$D1

D

H

PAGE 28

LOCATION (LOCAL)

RDY iy coordinate

LROW iget print out loc
E/M

H

D, M

D ilrow last location
D iput to screen

RDX ix coordinate

D

D iput to screen

H, FROW
CROW
M ; frow=crow
ROLDWN ;if equ,roll down
CROW iget print out loc
H
H
$1

ihl=loc
E, "y
D, "1"+080h
A, "9"+081h
M. D
D "1t to QY
H inext location
D ;exceeding "9"7?
SCLLP2
A, v
M E
E i"1" to 8"
H inext location
E jexceeding "8"7?
SCLLPY

i
VTSUB:

PAGE

MACRO-ASSEMBLER V2. 0

DB
E&
32
DB

c3

40

3FF2

40

07D2

i {(FUNCTIONY ace,

ACEBW:

DCX
MOV
LHLD
MVI
LHLD
MVI
ouT
POP
EX
RET

IN
ANI
STA

IN
ANI
JMP

H i VCALEN

M, H i h<>0, enable VCAL routine
CUR iget cursor

M. 3 iwrite to DPB350

TOP itop of page

M, 2 ;write to DP8350

VERPRT ;clr vert intr flip/flop
H

PAGE 29

avto line feed, upper/lower case
SETSW ivtead switch settings
010h

AULF iset auto 1f flag

SETSW iTead switch again
020h

STUL iset v/l case flag
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i INIT ACE, TOGGLE ULCASE (LOCAL)

07¢D 3A 3FFO ATGUL: LDA
07D0 EE 20 XRI
07Db2 32 3FFO STUL: 8TA
07D%S CD 07F0 CALL
07D8 21 9003 LXI
07DB 74 MoV
07DC 2E 01 MVI
07DE 72 MoV
O7DF 2B DCX
07EQO 73 MoV
O7E1 2E 03 MVI
O7E3 36 02 MVI
O7E5 3A 3FF1 LDA
07E8 3C EDACE: INR
07€9 21 9000 LXI
O7€EC SE MOV
O7ED 23 INX
O7EE 77 MoV
O7EF o4 RET
07F0 DB 40 LUBD: IN
07F2 Eé6 OE ANT
07F4 Cé FO BADDR: ADI
07F& &F MOV
07F7 26 01 MVI
07F2 5€ MOV
O7FA 23 INX
O7FB 56 MOV
O7FC c? RET
END

STARPLEX MACRO-ASSEMBLER V2.0
CRTB01

Macros:

Symbols

$1 0682 $2 05A0 $3

%5 04A9 $D1 0767 $D2
$DLY 075E $G1 06AD $G2
ACE 0038 ACECTL 9003 ACEDTA
ACEITR 9001 ACESTU 9005 ACESW

ATGUL 07CD AULF 3FF2 B110
B19200 O1IFC B2400 O1F6 B38400
B&0O OiF2 B?600 O1FA BADDR

BELPRT 0001 BGNDF 04F7 BS
BSRTN 0417 c1D 023A C7E
CALCY 05B4 CALUMP  015C CARRTN
CE 020A CFB 0642 CFBDIF
ce 020E CHAR 0372 CHKGM

CLRROW O3DE CLRSCN 04CE CLRWLP
CPLP 056F CPYCTL 3FE7 [ofc]
CRACE 074A CRLR 0590 CROW
CTLRW1 04E6 CTLRW2 04E9 cu
CUREN 3FEC CURH 3FF9 CURLOC
CURULK  04AE CX4FD 05B3 CY17p
DCUR1 0463 DEGRPH 06BC DEL
DICMD 03CE DICUR 0018 DMYROW

DRLLP 04C7 DRTLN 04Co DRTPG
DWNCUR 0460 EDACE 07€8 ENGRPH
F10 84D8 F11 85F3 Fi12
Fi4 84AE F15 8DD1 F1é6
Fi8 BAF7 Fi9 836B F2
Fa1 8505 Faz2 8512 F23
Fa25 0419 F2s6 83DB F27
Fa9 8642 F3 03B1 F30
F32 801B F33 871D F34
F36 86BC Fa 0C34 F5
F7 041F F8 BA4E F9

FCHR2 3780 FFCHK 0267 FFEND
FFSTRT 3F50 FFWCT 3FEA FFWRT
FIFACE OO0O4E FRCR 0596 FROW

FS 0437 FUNC 0168 GECNTL
GSYMBL 3FF3 HOMCUR  04D8 ICMD
ILELIN oO2C2 ILNERG 0547 INIT
INSCHR 038D INSLNE 0505 INSLP
ISLRG 0526 ISNPA 053C JMPADD

KBDACE O1EA4 KBDINT 02C9 KBDLCK
KBLK 04B& KLCRTN 0260 KNACTY

LCcL 02F2 LCLFUN OOS5SF LCLIND
LEADIN 3FE9 LENDLP 0729 LF
LFEED 03B1 LFSCR 03D2 LGPARA
LINC 007E LINEXE O02BE LINF
LINMDE 0283 LINP 3FA3 LINPFN

ULCASE

020h i toggle u/l case

ULCASE

LUBD ;i lookup baud constant

H, ACECTL

M, H iset DLAB

L,1

M, D iset baud high

H

M, E iset baud low

L. 3

M, 2 ;7 bit,1 stop bit

LocLm ilocal?

A

H, ACEDTA

E/M iTemove ace input

H i ACEITR mask

M. A ien/disable ace intr

SETSW i lookup baud constant

OEh

low B110; add base addr

LA

H 1

E:M iget baud low

H

DM iget baud high

START
PAGE 30
0681 %4 04A7
059B $D3 0752
06AC $G3 06B2
2000 ACEDUP 0018
07BF ADDCUR  05A2
O1FO B1200 01F4
OIFE B4800 01F8
07F4 BELL 0434
041F BS1 0422
0240 CALCX 05A6
03B9 CB 0204
0653 CFBLP 064A
06C1 CJImMP 0158
04E1 CMRTN 025C
0222 CR 000D
3FFA CROWH 3FFB
022A CUR 3FF8
0174 CURTMR 3FEB
0SBE DCROW 03DB
0419 DFCLOC 0171
3F00 DRCFL 0&67A
04BA DRWZCU 058C
06B7 F1 OASF
8472 F13 848C
ADAZ F17 84F1
0389 Fao 8358
AD26 F24 FEBA
84C0 Fa28 84BA
B4CE F31 8CB6
97BF F3% 0ACS
060A Fo& 0437
8460 FBG 3F20
3F9F FFRD 3FES
3FE& FGNDF 04F1
3FFE FROWH 3FFF
3FEF GRAPH 068A
3FE8 ILCHAR O0O3AB
00E2 INSCHA 034B
0398 IRWOS 05C1
016A KBD 0020
3FEE KBDPRT 0080
0327 KULCDE 0003
0002 LDFGD 04FA
000A LFD 03C1
068D LIN 8000
3FAO LINFH 3FAL
02A4 LINPRA 02B3
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Software Design for a 38.4 kbaud Data Terminal

AN-270

LINGET 0205  LINWCT 3FA2
LRDCUR 0773  LROW  3FFC
LUBD  O7FO  MIDCHR 0387
NLC 0800  NLCSE  O2EC
NPLP 05F9  NPLT 0601
STARPLEX MACRO-ASSEMBLER V2.0
CRTB01

OUTACE 0079  DVRNG  032C
P4SP 06FB  P&SYM  O&F7
PGMLP 0702  PSPC 03A4
RDCUR  05D1 RDFIFQ O26E
RDY 0SE7  RFFRNG 027A
ROM2 ~ 034F  ROSEOD 05CD
ROW1 0082  ROW1O 0094
ROWI3 009A  ROW14  009C
ROW17  0O0A2  ROW1S  O0A4
ROW20 00AS  ROW2I  OO0AA
ROW24 0OBO  ROW25  OO0B2
ROW28 OOBS  ROW29  OOBA
ROW31 OOBE  ROW32  00CO
ROW35 00C&6  ROW36  00C8
ROW39 OOCE  ROW4 0088
ROW4Z ~ 0OD4  ROW43  OOD&
ROWAS 0ODC  ROWA7  OODE
ROWASD 00BO  ROWS  OOBA
ROWE 0090  ROWS 0092
RR1 0182  RRI10 0194
RR13  019A  RR14  019C
RR17  01A2  RR18  O1A4
RR2 0184  RR20  O1AB
RR23  O01AE  RR24  OL1BO
RR27  01B&  RR28  O1B8
RR30  01BC  RR31 01BE
RR34  01C4  RR35  01C6
RR38  o1CC RR39  OICE
RR41 01D2  RR42  01D4
RR45  ©01DA  RR46  01DC
RR4B  O1EO  RR4BD  OLBO
RR7 O18E  RRB 0190
RTN 025F  RUADD  070C
SCALE 0784  SCATT 0667
SETSW 0040  SLNERG 0518
SNDLNE 071D SNDLP 0735
STFIFO 0244  STK 3FES
STOFLP 035F  STSCN  0&DO
TAB 060A  TABSTP 0033
TGLCL 0333  TMCUR  062F
TSANSP 0620  TSATT 0635
UPCUR  044E  VCAL 011F
VERT 0010  VERTDP 0030
W1 1000 W2 2000
WTACEA 006D  WTACED OOGE

Ne Fatal error(s)

LIFE SUPPORT POLICY

LNSP
LROWH
MOVDUWN
NOWRAP
NRW

P325YM
PATTN
PTNLP
RDNEQ
ROLDWN
ROSFFU
ROW11
ROW15
ROW19
ROW22
ROW26
ROW3
ROW33
ROW37
ROW40
ROW44
ROW47D
ROW&
ROWDP
RR11
RR15
RR19
RR21
RR25
RR29
RR32
RR36
RR4
RR43
RR47
RRS
RR9
RUNEQG
SCLLP1
SNCNTL
SPC
STOFCH
STSP
TBLJUMP
TOP
UCUR1
VCALEN
VRWRAP
WAIT
ZROCUR

0734  LOCLM
3FFD  LSTCHR
054B MOVROMW
0066  NPAGE
3FF5  ONLINE
PAGE 31
0700  P38SYM
0112  PGM
0117  PUSHSP
04A4  RDX
048C  ROLUP
05CB  ROW
0096  ROW12
009E  ROW16
00A6  ROW2
00AC ROW23
00B4  ROW27
0086  ROW30
00C2  ROW34
00CA  ROW3S
00D0  ROWA1
00D8  ROWAS
007E  ROWAS
0o8ac ROW7
0028  ROWPRT
0196  RR12
019E  RR16
01A6  RRID
01AA  RR22
01B2  RR26
01BA  RR3
01€0  RR33
01C8  RR37
0188  RR40
01D6  RR44
O1DE  RR47D
01BA  RRé
0192  RTECTL
0484  RWRG
0799  SCLLP2
073E  SNDCR
0020  START
0358  STOFLN
06CB  STUL
0200  TDADSP
3FF6  TOPH
0451 ULCASE
3FF4  VERPRT
0061 VTSUB
014E  WFFRNG
04DE

3FF1
03CO
0550
O5F3
0345

06F3
0&D5
03EC
0SEO
0472
0008
0098
0040
0084
00AE
00B&
00BC
ooca
ooce
oop2
00DA
00EO
008E
0040
0198
01A0
01E2
01AC
01B4
0186
oicz
o1cA
01D0
01D8
017E
018C
3FED
0060
079D
006B
0000
0512
07D2
0611
3FF7
3FFO
0040
07AE
0254
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NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury
to the user.

2. A critical component is any component of a life

support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness
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