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A Low Component Count
Video Data Terminal Using
the DP8350 CRT Controller
and the 8080 CPU

INTRODUCTION
The DP8350 is an I12L—LS technology integrated circuit, de-
signed to provide all control signals for a cathode ray tube
(CRT) display system. This application note explains a sys-
tem using the DP8350 and the 8080 microprocessor. The
design philosophy shows how the DP8350 interfaces to the
8080, completing the function of a video data terminal with a
minimum component count. After reading and understand-
ing this application note the reader will realize the ease and
flexibility of designing video terminals with the DP8350*. To
thoroughly understand this application note the reader must
be familiar with the DP8350 and the 8080 microprocessor.
The video data terminal described is divided into the follow-
ing sections, (Figure 1).

The DP8350 CRT controller (CRTC).

The 8080 uP system which includes ROM, RAM, inter-

rupt instruction port, oscillator, and control support chips.

The character generator.

The communication element.

The keyboard and baud rate select ports.

THE CRTC
The DP8350 generates all the required control and timing
signals for displaying video information on the video moni-
tor. Here is a summary of the controller’s functions:
Dot clock, control, and counter outputs for the character
generator.
Bidirectional RAM address refresh counter for refreshing
the video RAM and allowing microprocessor loading to
the internal DP8350 registers.
Direct drive horizontal and vertical sync signal outputs.
Direct cursor address location output. The cursor is inter-
nally delayed or pipelined, allowing for the access time of
video RAM and the character generator ROM, (Figure 1).

THE CPU

The microprocessor provides CRTC, operator, and external
machine control for the system. When the CRT controller is
not actively refreshing the video RAM, (i.e., during vertical
retrace or blank scan lines), the microprocessor is enabled
for system housekeeping, (Figure 2). This method of multi-
plexing the RAM with the CPU and the CRTC eliminates the
need for line buffers.

THE CHARACTER GENERATOR

The character generator consists of 3 elements: an address
latch to hold the input address to the character ROM allow-
*The DP8350 is equivalent to the INS8276.
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ing for the access time of the ROM; the character ROM that
stores the ASCII character in a form for parallel to serial
conversion by the shift register; the shift register converts
the character ROMs parallel output to serial form. The serial
output from the shift register is the true video output, modu-
lating the video monitors electron beam which writes char-
acters on the screen.

THE COMMUNICATION ELEMENT

The INS8250 is the asynchronous communication element
(ACE) for the data terminal. The ACE allows the CPU por-
tion of the data terminal communication with peripherals or
host computers at the correct baud rate, (Figure 7). The
ACE is programmed by the CPU to send and receive serial
data at the standard baud rates from 110 to 4800 baud. The
ACE, in conjunction with the DS1488 and DS1489 line driv-
ers and receivers, also provides full RS-232C synchronous
communication if higher baud rates are desired. System
communication speed must always be considered to insure
the baud rate does not exceed the time required for the
CPU to process a data byte. Asynchronous communication
at baud rates higher than 4800 are possible by adding a line
buffer.

SYSTEM INITIALIZATION

Application of the terminal’s power supply resets the micro-
processor, the communication element, and the CRT con-
troller. Resetting the ACE is necessary to clear the interrupt.
Resetting the CRTC is not absolutely necessary since the
microprocessor loads the cursor and top of page registers in
the initialization routine.

Following the reset all interrupts are disabled to avoid un-
wanted interrupts from the CRTC, ACE, or I/0 ports. Refer
to the initialization routine in the flowchart.

The stack pointer is loaded to the bottom of scratch pad
RAM (3FFFH) for use as the register save pointer, (Figure
3).

The entire RAM is written with ASCIl spaces generating a
cleared screen. After completion of the screen clear loop
the CPU writes 000H to the cursor and the top of page
registers in the DP8350 CRTC. The routine homes the cur-
sor to the upper left corner of the screen. The top of the
page register was loaded with 000H, therefore, the video
RAM is refreshed by the CRTC from that starting address to
the last address on the screen of video RAM (1920 charac-
ters).

©1995 National Semiconductor Corporation TL/F/5866
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SCAN LINE

CHARNO. 1 RETRACE CHAR NO. 80
(CooH) (04FH)
(0 / N
1
2
3 CRTC ON
CPU Hi-2
4
ROW X <
5
[ e e
7
8 / CRTC Hi-Z
L CPU ON
9
0 %
! /
2
3 /
A NEW ROW START INTERRUPT
NEXT 4 OCCURS WHEN THE LINE COUNTER
ROW OUTPUTS INCREMENT TO LINE 8.
5
THE DP8350 ROW START REGISTER
6 IS THEN LOADED WITH THE NEXT
7 STARTING ROW ADDRESS DETER-
MINED FROM THE NEW ROW START
Lﬂ LOOK UP TABLE IN RAM.
9

TL/F/5866-2
FIGURE 2. Row Start Interrupting and Multiplexing the 8080 with the DP8350




The CPU is ready to perform the communication element
(ACE) load routine. First, the baud rate divisor for the ACE
must be determined. The baud rate select switch is read
providing a code which corresponds to the appropriate
16-bit divisor for the ACE. This divisor determines the baud
rate at which the ACE will communicate. Any additional pro-
gramming requirements needed for the ACE to communi-
cate with host computer systems could also be done at this
time. The software in this system does not contain any addi-
tional programming for the ACE. There are many program-
ming modes related to the ACE. Details of these modes are
beyond the scope of this application note.

The row start look-up table, (Figure 4), is loaded up by a
simple algorithm that loads and adds the data for referenc-
ing a row number to that row’s starting address. The refer-
ence table, (Figure 5), is initialized next by direct loading.
This table provides the CPU with top of page, bottom of
page, next row load, cursor row, and scratch row numbers
for system housekeeping.

Finally, the new row start and vertical interrupt latches are
cleared, (Figure 6). The register pointers are loaded and the
CPU is forced in a wait loop with interrupts enabled.

NON-SEQUENTIAL ADDRESSING

The data terminal described here was designed for non-se-
quential starting row addressing. In many systems sequen-
tial row addressing is used. If a character row consists of 10
scan lines the RAM is addressed 10 repetitive times from
000H through 04FH, (Figure 2). The next row is refreshed in
the same manner from 050H to 09FH. The starting row ad-
dress is sequential 000H, 050H, 0OAOH-EBOH for row num-
bers OH, 1H, 2H, —2FH, respectively. Non-sequential row
addressing would be equivalent to 050H, 000H, OAOH-
EBOH for row numbers 1H, OH, —2FH, respectively, (Figure
3).

In conjunction with the CPU, non-sequential row addressing
is quite easily accomplished with the DP8350 since this is
one of the features designed into the part. Accomplishing
this task basically requires the following sequence of
events. Assume the CRTC has finished writing a video row
in the middle of the monitor’s screen. This system has a 5 x
7 character font in a 7 x 10 field, (Figure 2). At the comple-
tion of the last video scan line 7 the CRTC line counters
continue to count the last 3 lines. Video is not present since
the character is only 7 scan lines high. The blank scan lines
are 7, 8, and 9 permitting the CRTC address outputs to be at
TRI-STATE®, allowing the CPU to run. When the line coun-
ter outputs increment to scan line 8 an interrupt signals the
CPU. The interrupt occurring is the new row start interrupt.
The interrupt routine fetches the next CRTC row number
from the reference table (Figure 5). This number is convert-
ed to the new starting row address, explained later, and
loaded to the CRTC row start register. The CPU finishes the
routine by clearing the interrupt, readying itself for the next
new row start interrupt. The entire routine takes 1 scan line
of time, approximately 64 us. The CRTC continues to scan
the video RAM from that new starting address on for the
next 7 repetitive scan lines of the next row. Many advan-
tages become apparent using the non-sequential address-
ing scheme. Scrolling up or down with the cursor always on
the screen may be done faster and easier from a hardware/
software standpoint. Exchanging one row with another row
is fast since it is not necessary to rewrite the video RAM.
Row swapping is useful for higher end terminals requiring
row editing functions.
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FIGURE 3. RAM Organization
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Memory Reference Tables

Page 1 Page 2
Row NRS High NRS Low Row NRS High NRS Low
Number Address Row Address Row Humber Address Row Address Row
Dec | Hex Data Data Dec | Hex Data Data
0 [0 0|3 F 0 0|3 0|3 F 3 0|0 O 24 {1 8({3 F 1 8|3 7|3 F 4 8(8 0
1 0 1{3 F 0 1(3 0({3 F 3 1|5 0 25 (1 9({3 F 1 9|83 7|3 F 4 9|(D 0
2 |0 2|83 F 0 2|3 0|3 F 3 2|A 0 26 |1 A[{3 F 1 A|3 8|3 F 4 A[2 0
3 [0 3|3 F 0 3|3 0|3 F 3 3|[F 0 27 |1 B[{3 F 1 B|3 8|3 F 4 B|7 O
4 |0 4|83 F 0 4|3 1|3 F 3 4|4 0 28 (1 C{[3 F 1 C|3 8|3 F 4 C|C 0O
5 0 5(3 F 0 5(3 1|3 F 3 5|9 0 29 |11 D|3 F 1 DI3 9(3 F 4 D|1 O
6 [0 6|3 F 0 6|3 1|3 F 3 6|E © 30 (1 E[{3 F 1 E|3 9|3 F 4 E|[6 O
7 |0 7|83 F 0 7|83 2|3 F 3 7(3 0 31 |1 F|[3 F 1 F|3 9|3 F 4 F|[B 0
8 [0 8/3 F 0 8|3 2|3 F 3 8(8 0 32 (2 0({3 F 2 0|3 A3 F 5 0|0 O
9 [0 9|83 F 0 9|3 2|3 F 3 9|(D 0 33 (2 1|83 F 2 1|83 A|3 F 5 1|5 0
10 |0 A3 F 0 A|3 3|3 F 3 A|2 O 34 |2 2({3 F 2 2|3 A|3 F 5 2[{A 0
11 |0 B|3 F 0 B(3 3|3 F 3 B|7 O 35 (2 83({3 F 2 3|83 A|3 F 5 3[F 0
12 |0 C|3 F 0 C|[3 83({3 F 3 C|C O 36 |2 4|3 F 2 4|3 B[3 F 5 4|4 0
13 |0 D|3 F 0 D|3 4|3 F 3 D|1 O 37 |2 5{3 F 2 5|83 B3 F 5 5(9 0
14 |0 E|3 F 0 E|3 4|3 F 3 E|6 ©0 38 (2 6(3 F 2 6|3 B|3 F 5 6|E O
15 |0 F|3 F 0 F|3 4|3 F 3 F|B ©0 39 (2 7{3 F 2 7|83 C|3 F 5 7(3 0
16 |1 0|3 F 1 0|3 5|3 F 4 0|0 O 40 (2 8(3 F 2 8|3 C|3 F 5 8(8 0
17 |1 1|3 F 1 1|3 5|3 F 4 1|5 0 41 (2 9({3 F 2 9|3 C|3 F 5 9|(D 0
18 |1 2|3 F 1 2|3 5|83 F 4 2|A 0 42 |2 A3 F 2 A|3 D|3 F 5 A[2 ©
19 |1 3|3 F 1 3|3 5|3 F 4 3|F 0 43 |2 B|{3 F 2 B|3 D|3 F 5 B|{7 0
20 |1 4({3 F 1 4(3 6[(3 F 4 4|4 0 44 |2 C|{3 F 2 C|83 D|3 F 5 C|[C ©
21 1 5/!3 F 1 5|3 6|3 F 4 59 0 45 |2 D|3 F 2 D|3 E[{3 F 5 D|1 O
22 |1 6({3 F 1 6[(3 6(3 F 4 6|E O 46 (2 E[{3 F 2 E|83 E|3 F 5 E|[6 O
23 |1 7({83 F 1 7|3 7|3 F 4 7|3 0 47 |2 F|{83 F 2 F|3 E|3 F 5 F|{B 0
FIGURE 4. New Row Start Look Up Table
Function Address Data Initialized Command Function
Data ouT 40 Clear new row start and vertical
Last Row # 3F60 XY 17 interrupt latches
8080 Row # 3F61 XY 00 IN 80 Read keyboard
First Row # 3F62 XY 00 IN 40 Read baud rate select switch
Character # 3F63 XY 00 FIGURE 6. Input/Output Space
CRTC Row # 3F64 XY 00
Row Save # 3F65 XY 00
Temp. 1 3F66 XY 00
Temp. 2 3F67 XY 00
FIGURE 5. Reference Table
Device Address Row NRS High NRS Low
ROM 0000 to OFFF Number Row Row
RAM 3000 to 3FFF oc x| 299 | Data | A9 | pata
CRTC 5000 to 5FFF
ACE 9000 to 9007 32 (2 0|3 F 2 0({3 A3 F 5 0|0 O
*Direct device selecting was used to minimize the Row Start Address T 1
system component count. for Row 20H.

FIGURE 7. CPU Addressing Space

3XXX Selects RAM.
5XXX Selects CRTC.

FIGURE 8. Example from the New Row
Start Look Up Table




ROW LOADING DETAILS

Obtaining the next starting row address for the CRT control-
ler is accomplished by an addressing and adding scheme
from the new row start look-up table. The same scheme is
used to determine any needed address, given the row num-
ber.

Figure 8 shows a row number and address taken from the
new row start look-up table.

The row number is loaded from the reference table in RAM
to a register. The CPU determines the starting address from
the row number and stores it in a 16-bit pointer register. The
higher order 4 bits contain address for the RAM or the CRT
controller, (Figure 7).

Here are the details of how this is accomplished. Refer to
the new row start interrupt in the software listing the Figure
8.

The CPU D-E registers are loaded to point to a row number
in the reference table. The number is put in the accumulator
and moved into the E register. The D-E register in this ex-
ample now contains 3F20 which points to NRS HIGH ROW
DATA (8A). The addressed data is moved to the accumula-
tor and then to the H register. If it was desired to point to the
CRTC then 20H would have been added to it first. The D-E
register still contains 3F20H. To obtain the NRS LOW ROW
DATA the E register is moved to the accumulator and 30H is
added to it. Now the D-E register contains 3F50H and points
to NRS LOW ROW DATA (00H). The data is loaded to the
accumulator and then to the L register. The H-L registers
contain 3A00H which is the starting row address for row
number 20H. The method just described is used throughout
the terminals program to move the cursor, load the top of
page, and load the new starting row address in the CRTC.

VERTICAL INTERRUPT

The vertical interrupt occurs when the CRTC has completed
refreshing a video page (1920 characters) of information.
Vertical blanking identifies that condition and interrupts the
CPU forcing it to the vertical interrupt routine. Refer to the
vertical interrupt in the flow chart. The routine moves the
first row number to the CRTC row number, updating it so the
next new row start load occurs with the top of the page
address or the first row of the video screen.

4096 BYTES

OF RAM
\\SCRULL up

ROW

THE CPU KEEPS
THE CURSOR
ALWAYS ON THE
VIDED SCREEN

KEYBOARD INTERRUPT

The external keyboard requirements are ASCII outputs with
a suitable strobe to interrupt the CPU for keyboard servic-
ing. Refer to the keyboard interrupt in the flow chart. After
the keyboard buffer is read the data byte is tested for a
(CNTL E), new baud rate command. If the test fails the CPU
writes the data byte to the ACE. Passing the test forces the
CPU to read the baud switch and load the ACE with the new
baud rate.

ACE INTERRUPT

As mentioned above, a data byte read from the keyboard
that is not a baud rate command enters the accumulator.
The CPU writes the data byte from the accumulator to the
transmitter holding register in the ACE. The ACE proceeds
to shift out the data byte, with the appropriate start and stop
bits, serially from the (SOUT) output. The data is shifted to
the serial input (SIN) of the ACE and loaded into the receiv-
er holding register. When the register is full the ACE inter-
rupts the CPU, initializating the ACE service routine. Refer
to the ACE interrupt in the flow chart.

The CPU reads the receiver holding register in the ACE.
Reading the ACE resets the interrupt. The data byte now
resides in the accumulator. The CPU tests for a control or
an escape function. The function is executed if test condi-
tions are met. Refer to the keyboard interrupt routine in the
software listing. The data byte is written to the video RAM at
the cursor address which appears on the monitor screen.
The cursor and character numbers are incremented as long
as it is not at the end of a row. A character at the end of a
row requires further testing to recognize the following situa-
tions. Is it the last row on the monitor’s screen? Or is it on
the maximum row of the video RAM? Essentially, the cursor
is forced to stay visible on the video monitor’s screen and
video RAM is always kept out of scratch pad RAM, (Figure
9).

FULL/HALF DUPLEX OPERATION

The data terminal and a host computer in the full duplex
mode of operation would receive the serial information, pro-
cess it, and send it back to the SIN input of ACE. Using the
terminal in a stand-alone mode for testing, the serial out
SOUT is tied to the serial in SIN of the ACE. In the half
duplex mode a data byte is sent to the host computer at the
same time it is sent to the terminal. When the data terminal
is set up to communicate with a host computer the full du-
plex mode of operation is desirable.

The video screen is allowed to scroll only through the
video RAM (000H to EFFH). The CPU keeps the video
screen within these bounds by loading the new row start
register with that address range only (row 00H to 2FH).

TL/F/5866-5

FIGURE 9. Drum Analogy for the RAM




DP8350/8080 Video Data Terminal Basic Software Flow Chart

Initialization

START

LOAD STACK
POINTER

!

CLEAR RAM

|

HOME CURSOR
TOTOPOF
PAGE

'

LOAD ACE
WITH BAUD RATE

'

INITIALIZE NEW ROW
START LOOK UP
TABLE

v

INITIALIZE
REFERENCE
TABLE

'

CLEAR
INTERRUPT
LATCHES

!

SET POINTERS

'

ENABLE
INTERRUPTS

WAIT LOOP

TL/F/5866-6

Keyboard Interrupt

READ
KEYBOARD

PUT CHARACTER
TO ACE

LOAD BAUD

v

‘ RETURN }

]
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New Row Start Interrupt

START

SAVE 8080
REGISTERS

{

LOAD CRTC
ROW #T0 CRTC

!

RESET INTERRUPT
LATCH

y

INCREMENT TO
NEXT ROW #

ZERO CRTC
ROW #

SAVE THE ROW #

v

RESTORE 8080
REGISTERS

v

ENABLE
INTERRUPTS

a

TL/F/5866-8

DP8350/8080 Video Data Terminal Basic Software Flow Chart (Continued)

Vertical Interrupt

START

SAVE 8080
REGISTERS

!

MOVE FIRST ROW #
TO CRTC ROW #

!

GET CRTC ROW #
ADDRESS

!

LOAD TO CRTC
TOP OF PAGE
REGISTER

!

RESTORE 8080
REGISTERS

RETURN

TL/F/5866-9




START

READ
ACE

CNTL
ORESC
FUNCTION

PUT BYTE TO
RAM

y

LAST
CHARACTER
OF ROW?

INCREMENT
CHARACTER #

PUT CURSGR

YES

NO

RETURN

YES LAST YES

ROW ON

ACE Interrupt

DO FUNCTION

v

‘ RETURN '

DP8350/8080 Video Data Terminal Basic Software Flow Chart (Continued)

SCREEN?

MAX ROW
FOR
VIDEO RAM?

RETURN

INCREMENT
8080 ROW #

ZERO 8080
ROW #

r'N

v

GET 8080
ROW # ADDRESS

!

ZERO CHARACTER
#

S

ZERO LAST L
ROW #
INCREMENT
LAST ROW #
<
<
v
1S
FIRST ROW # ZERD FIRST
EQUAL TO ROW #
LAST ROW #

INCREMENT FIRST
ROW #

3
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FEATURES

m Keyboard input port
m Serial 1/0 up to 9600 baud
4 kbytes RAM
1 kbyte ROM
W 2 video pages
m 80 x 24 characters rA
1] EPROM
B 5 x 7 character font, Voo
7 x 10 field size v 2 vee o
sy 2 vgy P
m Block cursor i1 o
. 2
m Single crystal Huw I
. . — 0§ A5
® Maximum CPU time/frame dlp Ber ufe " [
. . 13 5
without line buffers o= MR
’ . il -
B Line or page scroll capability '_: 0 m ;_
— D0 AD
| Full cursor control A -
g e
m Complete software flexibility R
B Modem control capability
m Low component count
. 8
m Field reverse
m Clear screen, clear row, cPU T B
home and clear : . e Pc
I ¥ 1 2 CRTC ADDRESS D
m Row swap = {>°; £
: " Al
(row interchange) ~sv a2 p
5V —=t 40
12y 2 A
A0 o
AS % 3
LC FOR OVERTONE A
MODE ONLY A7 fo— TO NEW ROW START 13,
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Ha oy | Hu oy | He o 1 [) iy ¥ oy | Har w
23 ~no vof—4 | vol4 | 0 oot-4 o nolle | Hao solle | Ha oaf
5V ——AAA—q
3 AL] 18 9 18 (]
5V 5!/ BV = sV J__ !l\: J__ EV“ %9 EI\:‘!
Sl
n nsnﬁ__, LI
C
D HDRIZONTAL SYNC
£ VERTICAL SYNC (NOTE 1) Note 1: See DP8350 data sheet for sync details.
Note 2: SW open reverses video page.
07, 70 1080 ‘_'oth:tl__
10.92 Mz HOLD 2
!'I: I;E.S;J 0PB3I50 2 VERT BLANK
F e oA sur ec P e
GND_ARES BRES Lct Lo lcz ica oun Gk UMT  Lcoa sk Bk NEW ROW STAR
Is T PP s]s e Tu & TLoste
= om om
ITI:IVERRUPT I‘l?'[ﬁﬁ\)"
2 o o 1] TocnTE Ao B e
. [: o e
6
[ 5 c e
o -1- 081
Parts: s
1—DP8350 ;-—: A00STR 3
1—DP8228 e o oom| “ oo
4 DP8224 FOR 50% DOTS
1—8080A-2
1—INS8250
8—RAM
1—2708 LCGA
1—DM81LS95
or DM81LS96
2—DM74L.S32 ros KB INPUT
(Ve 14,7 GND) 1
1—DM74LS74 W =
16
(Vog 14,7 GND) . . | |3
1—DM74LS08 ° wsen = Ll oo ovansson oee
1574 wevsoans [ 7 2];s “oharises op
(Voc 14,7 GND) tan [ I T
1—DM74LS04 ° — :: -
8
(Ve 14,7 GND) 150
ol o
1—DM74LS73 I v
________ 4 T ACEII‘YERRHP[
(Voc 14,11 GND) o e
1—DM74365 P
1—DM74148 s
1—DM7474 TL/F/5866-12
1—DP8212
1—DM74LS86

1—char. gen/latch

2—Res. arrays,
3.3k

1—21.84 MHz
Xtal

Bypass capacitors

on all parts

1




@00 NG B

12 0000
1% 0000
20 0003
21 0004
22 Q007
232 0008
24 O00E
5 0010
2& 0013
27 061
28 001E
29 0022
20 00ZR
21 003E
3T 0030
33 0042
24 0043
35 0044
3& 0045
37 0045
28 0044
39 0040
40 0040
41 004E
42 004F
43 0052
44 0055

48 00Sg
49 Q0SB
S0 0OSE
S1 00&1
S5z 0042
53 0063
54 0044
55 0066
S¢ 0067
57 0048
58 006A
5% 004E
&0 00&C
61 004D
&2 00LE
&3 0070

TITLE CRTC , "2020A 0Z/15/78"°

i #% NATIONAL SEMICONDUCTOR- S
i SERIES PROGRAMMAELE CRT CONTROLLER EBOARD #4

iAL BRILLIOTT-JIM TROUTNER

0060 00
001 061
00462 0LZ
006 &3
00&4 064
00T 06T
D0LE a2
0087 0&7
0043 06E
Fz START: ;s DISABLE INTERRUFTS
Z1FFZF SF, O3FFF 5 LOAD 3TACK FOINTER
CIIBOO INIT soJdUMF T INITILIZE ROUTINE
£32502 NEWRC! s NEW ROW START INTERRUFT
C34A01 INTACE i ACE INTERUFT
CE3601 INTEE i KEYEDARD INTERUFT
C24F02 VERTI i VERTICAL INTERLFT
Z10030 INIT: H, O 0 il RAM ADDRESE
OEZ0D [} »ASCIT SPACE INTO C REG

3F A, O i MAX RAM ADDRESS
71 CLRAM: M, C i ASCIT SPACE INTO MEM
23 H i NEXT RAM ADDREZ:
BC H iMAX RAM ALDDKI
C24200 <INZ CLRAM i IF NO THEN NEXT ADD.
QEOQ MVI
2E40 MVI
71 CLRAML: MOV M, C
peac) INX H
BC CMF H
CZ4C00 JNZ CLRAM1
CDE700 CALL HMCUR ;GO TO CUR HOME ROUTINE
CDo200 CALL EAUD ;GO TO BAUD LOAD ROUTINE

i NEW ROW START LOOK UF TABLE GENERATION

Z1003F LXI H, OZFOD iN.R. 5. HIGH ADDRESS
113021 LXI 0L OZFZ0 JNCR. S LOW ADDRESS
010¢ LXI B, 02000 iN.R. S ADDRESS DATA
70 NRZ: MOV M B i STORE TO N.R. 5. DATA TABLE ''
7% MOV A C iNCR. S, DATA LOW TO ACC
1z STAX o ;STORE TO MR 5. DATA TABLE L
CA&S0 ADI 050 i ACC READY FOR NEXT LOAD
4F MoV oA JACC TO N.R.S. DATA HIGH
78 MOV AE iN R E. DATA TO ACC
CEOO AT 000 i ADD CARRY EIT TO DATA HIGH
a7 MOV E. A iMOVE REZULT TO N R. DATA H
zc INR L 5 INCREMENT N. R. 8. HIGH ADD
ic INR E i INCREMENT N. R. 5. LOW ADD
7B MOV AE PN RS ADD LOW TO ACC
FE&GO ZFI LASTROW iMAX TABLE ALDRESE
CZ6100 INZ NRE i IF FALEZE JUMP

; REFERENCE TAELE INITILIZE

% 3E17 MVI A, 017 i LAST ROW NUMBER TO ACL

12 STAX D ; STORE T REFERENCE TAELE
s CLEAR FERIPHERAL INTERRUFT FLOFS

D240 auTt 040 iN.R. 5 INTERRUFT CLEAR
DBEO IN 020 YEOJARD INTERRUPT CLEAR

SET UF POINTERS
11403F LXT

210030 LXI
010070 LXI

i POINT D-E T REFERENCE TAEGLE
i PQINT H-L TO 1ST RAM LOCATI™
i FOINT BE—~C T ACE

SWALT LOOF FOR INTERUFTS

FE BALCK: EI » ENAGLE INTERRUFTS
CIBR00 JMF BACK i LOOP UNTIL INTERRUPTED

s HOME  UP CURSOR

Z10030 HMOUR LXI H, 0! 0 i POINT B-C TO CRTC

2E0Z MVI A, D02 ;T 0 F REGISTER SELECT
77 MoV M A 3 T.0.F. LOAD

aC INR A 5 CURSOR REGISTER SELECT
77 MoV M. A 5 CURSOR LOADS 70 T 0. F
Z10030 LXI H, 03000 FPOINT H-L T¥ 1ST RAM ADD
ce RET s RETURN

Continued Next Page
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96
97
8
W
100
101
102
103

105

0023
0074
00%éE
009e
00%A
00%D
O0%F
O0AZ
00A4
DOA7
Q0A?
O0AC
OORE
00E1
OOEZ
QOE&
[sla}cic)
00BB
QOBD
00Co
0ocz
00CS
00C7
cocA
oocc

2 00CF

00Dt

0ons
oon7
0ODA
oopn
OOEO

3 00EZ

1469
170
171
172
173
174
175
176
177
172
179
180
181
182
182
184
185
186

O0E&
DOE®
OOEC
OOEF
00F 2
00FS
O0FS
OOFE
O0OFE
0101
0104
0107
010A
010D
011¢
0113
o11é
0119

011
O11F
0121
0122
0124
0125
012¢&
o128
0129
012A
012C

. 0120

01ZE
0130
0121
0132
0124
0135

01326
0ize
0139
0136
O13E
0140
01432
0145
0142
0149

ns
DE40
E4OF
FEOO
CADR400
FEOL
CADAOD
FEOZ
CAEOOD
FEO3
CAE&OD
FEO4
CAECOO
FEOS
CAFZ00
FEO&
CAFS00
FEO7
CAFEOO
FEOS
CAN401
FEO?
CADAOL
FEOA
CA1001
FEOE
CA1601

c3 1
117E00
C21C01
115400
C31C01

C&E1Co1
112A00
Cz1Co1
112000
CEIC01
111500
231001
111000
CZ1C01

01
TESZ
0z
QEO1
7A
533
QEOQO
7E
0z
CEQZ
732
0z
OEO1L
7%
0z
DEOO
D1
(]

DESO

CAS40Z
0z
ce

EBAULH

EBE110

E1S0:

0]
B&OO
E1Z00
E1200
EZO0O0:
EZ400
B2400
B4200
E7200

E?£00

ACELLD:

INTEE:

i BAUDY RATE SELECT

FUSH o

IN 040

ANI QOF

CPI alale}

Iz E110
CPI 001

Rl 007

i SAVE [-E REGISTERS
READ BAUD ZELECT CODE
; ZERO THE HIGH ORDER 4 ERITS

;110 BAUD ROUTINE

5 150 BAUD ROUTINE

i ZO0 BAUD ROUTINE

5 400 EBAUD ROUTINE

i 1200 EBAUD ROLUTINE

5 1200 BAUD ROUTINE

i 2000 BAUD ROUTINE

i 2400 EALID ROUTINE

5 2400 BALD ROLTINE

i 4200 BAUD ROUTINE

5 7200 BAUD ROUTINE

BAUD ROUTINE

i BAUD RATE SET P ROUTINES

LXI 0, 005S6%
AMF ACELD
LXI ]
IMF ACELD
LXI 0, OO1F?
IMF ACELD
LXT 0, OOOFC
wMF ACELLD
LXT 0, 0OO7E
JMF ACELD
LXI 0, 00054
JMF ACELD
LXI o, 0004c
IMF ACELD
LXI D, O00O3F
MF ACELD
LXI 0, 000zA
JMF ACELD
LXI o, 00OZO0
JMF ACELD
LXI D, 00015
JMF ACELD
LXI 0, 00010
JMF ACELD

s ACE LOAD ROUTINE

LXI B, 0002
MVI A, 0232
STAX <}

MVI i, 001
MOV A D
STAX B

MVI C, 000
MOV AE
2TAX B

MVI C, 0032
MOV AL
STAX E

MVI i, 001
MOV AL
STAX E

MVI 2, 000
FOF D

RET

» 110 BAULD DIVIZOR
i3 T ACE LOAD ROLITINE
i 150 BAUD DIVISOR

5 300 BAUD DIVISOR
5 00 BAUD DIVISOR
i 1200 BAUD DIVISOR

i 1200 BALUD DIVISOR

; 2000 BAUD DIVISOR
5 2400 BAUD DIVIZOR
5 300 BAUD DIVISOR
5 4200 BAUD DIVISOR
i 7200 EBAUD DIVIZOR

i PEO0 BAUD DIVISOR

FOINT B © TO ACE

INIT EAUD LOAD - & BITS
DO INIT BAUD LOAD
FOINT T3 BALD HIGH

GET BAUD HIGH

STORE BALD HIGH TO ACE
FOINT ACE TO BAUD LW
i GET BAUD LOW

STORE EALD LOW T ACE
s RESET DLAE TO ZERD

; INIT ACE T/R

s FUT TO ACE

5 INTERRLFT ENABLE REG

» SELECT RECEIVED DATA INTERF'

s LOAD IT

s RESTORE E-C ACE FOINTER
i RESTORE D-E REGISTERS

i RETURN

s FEYEOQARD INTERRUFT ROUTINE

IN D20

El

CFI 005

Iz EAUD
CPI 01z

Sz IVERTN
CRI 012

JZ IVERTR
ETAX o]

RET

i READ KEYEDARD
;s ENAELE INTERRUFTS
s NEEDN BALID RATET (CNTL E)
i IF YES GO TO BAUD ROUTINE
;s INVERT NEXT CNTL R

5 INVERT ROW CNTL =

s STORE RBYTE TO ACE
s RETURN

Continued Next Page

TL/F/5866-14

13




187
122
129
190

192

014A
014E
0141
014E
0151
0152
015&
0157
015y
0150C
O1SF
01460

0161
0163
0164
01465
0167
O14A
01&C
014D

0170
0171
0173
0174
0178
0178
0170
0130
0182
0185
0127
018A
018C

s O18F

0191
0124

0A

FE
FE7E
CA7001
FE7F
CA7001
SF
E&e0
CA7001
BALESF
B2

77

INTALCE:

1E4Z
1A

2z
FE4F
CAEEO]
Cé01
12
C3B301

ADCUR:

7
FEO1
CAOODO
FEOD
CALEOZ
FE11
CA7EOZ
FEOL
CAL10L
FEOZ
CAAQOZ
FELA
CABSOZ
FEOA
CASDOZ
FEOZ

FLUNC

CA4TOR

e FE1Z

2 OIBZ

O1B3
O1E4

P OLIBA

01B7
D1B9
Q1BA

Z OLBC

O1ED

CA480=
FE1Z
CAS403

7C
CoZ0

PCUR:

&7
2603
7C
D620
&7
c?

CDOCOL

263
2¢4
245
Y
267
263
269
270
271
272
272

ROZERD:

s ACE INTERUFPT ROUTINE

LDAX E i LOAD ACE DATA EYTE TOD ACL
EI s ENABLE INTERRUFTS

CrI 07E

Az FUNC ; TEST FOR ESC COMAMD

CFI O7F 5 TEST FOR DEL COMAND

JZ FLINC

MOV E.A ;i ZAVE CHAR IN REG. E

ANI 0&0 i MASK OUT BITS FOR CNTL TEST
Az FLINC i IF ZERQ JMP TO CNTL FUNC
LDA O3F4&E s LOAD INVERT MASE

ORA E 5 OR MASE AND CHAR

MOV M, A i STORE DATA EYTE TO RAM

i ADVANCE CURZOR

MVI E, CHARNUM i POINT B-C TO CHAR #

LDAX ] i LOAD CHAR # TO ACC

INX H i NEXT CHAR LOCATION

CPI 04F i LAST CHAR OF ROW?

JZ NXRO i IF TRUE JUMP TO NEXT ROW
ADI 001 5 INCREMENT CHAR #

STAX o i STORE CHAR # TO RAM -REF
JMP PCLIR i FUT CURSOR

i TEST FOR FUNCTION

MOV A E
001 s HOME AND CLEAR CNTL A (SOH)
START
Qon i CARRAGE RETURN
CR
011 ; SAVE ROW # CONTL € (Di21)
SAVRO
a1l ; ADVANCE CURSOR CNTL L (FF)
ACCLUR
002 i HOME UF CNTL B (STX)
HOME
01A i SWAF CNTL Z (2uUE)
SWAF
00A ;s LINEFEED
i BACKSPACE CNTL M (BS)
E 5 LIF CLRSOR CNTL K (VT)
UPCUR
o1z ;s CLEAR ROW CNTL X (CAN)
CLROW
007 i RING BELL CNTL 5 (EEL)
EELL
01z + INVERT NEXT CONTL R (DCZ)
IVERTN
538} i INVERT. ROW CNTL = (D03)
IVERTR
i RETLIRN
CURSOR T CRTC FROM H-L REGISTERS
MOy A H iH REG T ACC
ADI 0Z0 3 SET H-L REG TO CRTC ALD
MOV H, A ;H IS CRTC ADD
MVI M, 00Z 2 REGIZTER SELECT
Moy A H T BACK ToO VIDIO RAM
SUr 0z0
MoV H. A
RET i RETURN
s LAET ROW ON SCREEN
CALL NXRO1 ;G0 TO NEXT ROW SUBROUTINE
CALL ICHAR i ZERD CHARACTER
PUSH H SSAVE H L
MVI E, LASTROW JFOINT [LE TO LASTROW
LOAX ]
ADI 001 s FOINT AC TO FIRST ROW OFF SC
CPI 020 IF LAST ROW IN RAM
JZ RIZERD
CALL LOHLY JLOAD H. L WITH ADD. OF LASTRO
CALL CLRIWZ
FOF H JRESTORE H. L
RET
MVI i LDAD ROW ZERO
IMF

Continued Next Page
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274 i NEXT ROW
275
276 01l 1E4O NXROL1: MVI E, LASTROW s POINT D-E REG TO LAST ROW
277 O1DE 1A LDAX o iPUT LAST ROW # TO ACC
272 O1DF EB XIZHG i EXCHANGE H-L WITH [-E
27% O1EQ 2& INX H FH-L IS NOW AT 20820 ROW #
280 O1E1 BE MF M i COMFARE LAST ROW # WITH
81 01E2 CARO50Z JZ SCROLL ;2020 ROW # IF TRUE SCROLL
282
283 5 INCREMENT 3020 ROW #
24
285 Q1ES 2EZF INCRO:  MVI A, OZF s TEST FOR MAX ROW AND
86 O1E7 BE CMF PJUMF TO ZERD ROW IF TRLUE
287 O1EE CAFEO1 Jz ZROW 5 ZERD ROW
282 OLEE 24 INR M i INCREMENT THE €020 ROW #
289 OLEC EB XCHG i FOINT H-L TO CHAR #
‘290 O1ED 1E&1 MVI E. ROWS0OS0
Z?1 O1EF CDE202Z CALL LDHL
292 O1F2 £ RET i RETURN
293
274 i ZERD CHARACTER
2935
294 OIFZ ZCHAR: MV A, ODO PFUT CHAR # TO ZERQ
227 DIFS 3 £7A OZFLE i AND STORE
292 O1FS JMF FLUR 30 TO PUT CURSOR ROUTINE
89
300 i ZERO 8020 RIW #
301
302 O1FE 3400 ZROW MVT M, 000 P 2020 ROW 4 TO Z2ERO
203 OIFD ZEOQ MV L, OO0 iNCRZ ADDRESS HIGH
304 OIFF Sé MOy om iN RS DATA HIGH TO O REG
205 0200 ZE30 MVI L, 030 iN.R & ADDRESS LOW
306 0202 9 Mav E:M iN.R. S DATA LOW TO E REG
307 0202 EE XCHG i EXCHANGE H~l. WITH D~E
302 0204 C9 RET i RETLURN
30%
10 i ROW SCROLL
211
312 0205 2B SCROLL: DCX H P FOINT H-L TO LAST ROW#
313 0206 3EZF MVI A, OZF i BEFORE SCRATCH TAERLES.
214 0202 BE CMP M i TEST FOR THE LAST ROW.
315 0Z0% CAL190Z 7 ZLRO i JUMF TO ZERD LAST ROW IF TR
316 0Z0C 24 INR M i INCREMENT T NEXT ROW.
317
e
384
320 020D 2E4Z ROLO: MVI L, FIRSTRO P FPOINT H-L TO FIRST ROW#
321 020F BE CMP IS FIRST LOW = TO LAST ROW,
322 0210 CAIEOZ JZ ZFROD s JUMP TO ZERO FIRST R
323 0213 34 INR M i INCREMENT TO NEXT ROW
324 0214 2E41 MVI L, ROWZ0S0D s FOINT H-L TQ 8080 ROW
325 02146 C2ESOL IMP INCRO ;GO TO INCREMENT RCW ROUTINE
326
327
328
329 0219 3600 ZLRC: MVI M, 000 i FUT LAST ROW# TO ZERO
330 021B C20DOZ JMP ROLO ;GO TO ROUTINE FOR FIRST ROW
331
222
333 021E 34600 ZFRO: MVI M. 000 P PUT FIRST ROW#E TO ZERQ
334 0220 2E6L MVI L, ROWE0Z0 s FOINT H-L TO 8020 ROW
325 0222 CIESOL MP INCRO ;G0 T3 INCREMENT ROW ROUTINE
s NEW RDW START INTERRUFT
S FS NEWRO:  FLISH PSW i SAVE ACC AND FLAGE
ES PUSH H i SAVE H-L REG
DS FLEH D
11443F LXI D, O3FL4 i PQINT D-E T CRTIROW #
1A LOAX o s LOAN ACC WITH CRTC ROW #
SF MoV fNOROE DATA ADD HIGH T E
1A LDAX » ROW DATA HIGH INTO ACC
Cé&zZ0 ADT
&7 MoV iN.R. S DATA ADD MIGH INTG H
78 MOV
Co30 ADI JACC TO N R S DATA LOW
SF MOV iN R = DATA ADD LOW TO E RES
1A LDAX i ROW DATA LOW TG ACC
&F MoV LA #NOROS DATA ADD LOW INTO L
3401 Mvi M, DO1 JETORE N RS TO CRTC
D340 ouT 040 S RESET N R 3. AND VERT INTER™
1E44 MVI E, CRTTROW
1A LOAX o
FE2F CF1 0xF s TEST FOR CRTC MAX ROW
CA4AOZ Az ZCRTC i IF TRUE ZERD ACT
ZC INR A i INCREMENT TO NEXT ROW
1z LQF: STAX D i ZTORE NEXT ROW NUMEER
D1 FOF o
E1 FOF H i R ORE H~L REG
F1 FOF F3W s RESTORE ACC AND FLAGE
FE EI
co RET i RETURN

Continued Next Page
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0z4A
0z4c

DZSF

20260

4z0

422

0262

0263

0240

0Z&E
0270
0272
273

0278

0280
0251

02SE
025
. 025E &

ZEOO

34402

429

431
432
433
424
435
436
437
438
439
440
441
44z
443
444
aas
444
447
443
449
450
451
452
4s3
454

0zen
0290
0293
0295
0z98
02?8
029C
029D
02°FE
0ZAD
0zA1

02ZA4
0ZAL
02ZA7
02A%
02AA
02aD
02AF
0ZBZ

CoDCOt
CDC401
1E61
Cog202
2ALIIF
85

&F

7C
CEOQO
£7
C3E301

CD8202
3E00

22633F
C3Bz01

ZCRTC

VERTI

SAVRO:

LOHL:
LDHL1:

LF:

ADDICH:

HOME:

i ZERD CRTCROW

MVI A, OO0 i ZERD ACC
IMF LIWIF

i VERTICAL INTERRLUFT

F‘LI%-H FIW i SAVE ACC AND FLAY
FUSH H i ZAVE H REG
FUSH o
MVI E, FIRZTRO s FOINT D~E TO FIRST ROW #
LIDAX D i LOAD 1ST ROW # INTO ACC
P:IVI E, CRTCROW i FOINT L-E TO CRTCROW #
STAX D i UFDATE CRTCROW #
ag\l} OzF ; REMOVE MARKER
E. A s FOINT H L TO CRTC FIRST RO
LDAX D o
Al 020
MOV H, A
MOV A E
ADI 0320
MoV E A
LDAX o
MOV L.A
MVI M, 0DZ P STORE TR OF FAGE
auT 040
FOF o
FOF H
E?F‘ P3W s REZTORE ACC AND FLAGS
RET i RETLIRN

; CARRAGE RETURN

MVI E, CHARNLIM s FOINT D-E TO CHAR #

MVI A, DOO

ETAX o

MVI E, ROWEOE0

ZALL LDHL

JMP FICUR P CURZOR T THE BEGINNING OF R
» SAVE ROW

MVI E, RO S FOINT D-E TO 2020 ROWH

LIDAX D s FUT 2080 ROW # TO ACC

MVI E, ROWSAVE i FOINT D-E TO ROW SAVE

ETAX o i STORE ROW SAVE # IN REF TAER'
RET ;s RETURN

H-L ROW DATA LOAD ROUTINE

LDAX i P LOAD ACC WITH D-E DATA

Moy E. A s PIOINT D-E T N.R. S DATA HI®
LDAX D JROW # TO N R S DATA HIGH
Moy H, A JROW # TO H REG

MoV AE P PUT 1ST ROW # TO ACC

ADI 0z0 JACC TOON RS ADD LOW

MOV E/ A s FOINT D-E TO N. R. S DATA LDOW
LDAX D JROW # TO N R S DATA LOW

MOV LA s ROW # TO L REG

RET i RETURN

s LINEFEED

CALL NXRO1 i DO NEXT ROW SUBROUTINE

CALL CLROW?2 ; OFF SCREEN CLEAR ROW ROUTINE

MVI E, ROW2020 i MOVE REFERENCE ROW # TO H-L
CALL LOHL P LOAD H-L

LDA O3FLE i CHAR # TO ACC

ALD L »ADD THE CHAR # TO THE

MoV L. A s FIRST ROW ADDRESS.

Moy A H i IF A CARRY OCCURED ADD TO
ACI 000 » THE DATA HIGH

Moy H, A iH-L POINTS T LINE FED ROW
IMF PCUR ;PUT CURSOR TO LINE FED ROW

JHOME CURSOR TO T. 0O F

MVI E, FIRSTRO 5 FOINT D-E TO 15T ROW

LDAX o 3 STORE FIRSTROW T ROWSOS0
MVI £, ROWEOE0

STAX o

CALL LOHL1 i MODVE REFERENCE ROW TO H-L
MVI A, 000 i PUT CHAR # RACK

=TA 0OZF&2 i TQ ZERQ

JMF PCUR i PUT CURSOR HOME

Continued Next Page
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455

456
457 02BS 1E6S  SWAF: MV E, ROWSAVE
458 02B7 CO82z02 CALL LDHL
459 0ZBA Z2&63F SHLD OZF &
440 02BD 1E61 MVI E, ROWSHOEC
461 OZBF COB2Z0Z CALL LDHL
442 0202 1E&S MVI E, ROWSAVE
463 02C4 1A LDAX o
444 02CS SF MOV E A
465 0ZC4 7C MOV AH
466 02C7 12 =TAX o
447 0208 7B MOV AE
468 02C9 C&I0 ADT @30
469 02CB SF MOV E. A
470 02CC 70 MOV AL
471 0zED 12 STAX ]
472 O2CE 2AL63 LHLD OZF &L
473 0201 1E61 MV E, ROWSOE0
474 02043 1A Loax o
475 0204 SF MOV E/A
474 0205 70 Moy AH
477 02D4 12 STAX o
472 0207 7E MOV AE
479 0208 C&30 ADI 030
480 02DA SF MOV E.A
481 020B 7D MOV AL
482 0ZDC 12 STAX o
483 0200 C39802 AMP ADDCH
484
485 ; BACK SPACE
a8e
487 02E0 GBS MVI E. CHARNUM
488 OZE2 LDAX D
457 OZEX FEOO CPI 000
490 OZES CAEEQZ 1z LIFROW
491 O2ES 3 DCR A
492 02E9 12 STAX ]
493 O2EA 2B ocx H
494 OZEE C2BI01 AMF: FCUR
495
496 i NEXT ROW LF
497 .
498 0ZEE CZE4F UPROW: MVI R, DAF
499 0ZF0 12 STAX o
500
So1 i MOVE CURSOR WP
50z
503 02F1 EB LUFCUR:  XCHG
504 02F2 2661 MVI
S05 02F4 7E MOV
506 02FS 23 INX
S07 O2F¢& BE CMF
508 02F7 CAOEO3 Jz
509 02FA ZB oox
510
511 O2FE FEOO  BACKL: LRI

Az

DCR

LOOF1 XCHG

CALL LOHL
«IMF ADDICH
UFSCL: MoV AM
CFI [lelv)
Az FRO4:=
DR M
LOOF2: MVI L, LASTROW
Moy A M
CPI Q00
SZ7 0314 CAZA0Z Jz LRO4Z
528 0317 35 DCR M
S29
520 0318 ZEAL LODPZ: MVI L, ROWS0OE0
0Z21A 7E MOV A M
021B C2FROZ JIMF BACK1L
O31E ZEZF RO4E MVI A, OZF
220 Mav M A
52& 0221 JMP LOOF]
S27
538 0324 MVI A, O2IF
S39 0324 Moy M A
S40 0327 JMF LOOPZ
LRO4SE MVI A, OZF
MOV M. A
JMF LOoF:

JFPOINT D-E 7O ROW SAVE # AND
s PFUT IN H-L REG.

P STORE ROW SAVE # TO TEMF t *
s FOINT D-E TO SO20 ROW # AND
i PUT ADDRESS IN H-L REG

i POINT O-E TO ROW SAVE # AND
i PUT IN ACC

2020 ROW # TO ADD HIGH

P ETORE 2020 ROW # TO N R S,
s DATA HIGH
FUT O ROW # TO

DATA LOW

ROW # IS NOW IN ROW SA'
FLUT ROW SAVE # BACK TO H-L
COMENT SAME AS ABOVE

i JUME TO ADD CHAR

;s FOINT THE D
i AND FUT IN (

i TEST FOR THE CHAR # =
5 TO ZERO.  JUMF IF TRUE
+ DECREMENT CHAR #

E REG TG CHAR #

3 STORE DECREMENTED CHAR #
s DEC H=-L FOR NEW CURZOR LOCA)
‘R IN DECREMENTED LO

i MOVE THE CTHAR #
;T SOH AND ZTORE IT

FOINT H-L 020 ROW AND D—
5 TO NEW CURSOR LOCATION

s TEST IF NEXT UF CURSOR WILL
EE ON THE FIRST ROW.

IF TRUE WIMF TO

UF SCROLL ROUTINE

FOINT H-L BACK TO 2020 ROW #

i IF 2020 ROW # I3 EQUAL TO
i ZERD JUMFP TO ROW 4% ROUTINE
i DECREMENT 2080 ROW #

i POGINT H~L TO NEW CURSOR LOCA
»AND D-E TO S020 ROW #. JUMF
3 T ADD CHARACTER ROUTINE

i FUT FIRST ROW # INTO A
i TEST IF FIRST ROW # IS = TO
»ZERD. IF TRUE JUMF TO ROW
;48 ROUTINE

s FOINT H-L TO 2080 ROW #
AND LOAD TO ACC

CHANGE 2080 ROW #
TO 230 AND STORE
;s JUMF TO POINTER EXCHANGE ROU

FUT THE 15T ROW TO
i 17H.
i JUME TO 2080 ROW # STORE

Continued Next Page
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COZ CLROW
C3AED
1E&T CLROWL:
COS202

CLROW:

LCOF4

S&0 0345 D3OL EELL
S&1 0347 C9
543 0248 IVERTN:
564 ¢
5465 024B
0340
024D
0350
03352 REZET
Q353 P
035 = IVERTR

LOORA

0365 232

0364
0247

RESETI1:
DONE:

(24

[lslsls]

A 0007
E 0000
B1800 OQOFZ
B34600 0104
E2600 0114
EAUD 0093
CHARNU 00&3
CLROWI 0336
CRTCROQ 0044
FIRSTR 004Z
HMCUR 0087
INIT 0O3E
IVERTR 0354
LDHLL 0282
LOOPZ  QZOF
LOOF& O350
NRS 0041
FSW 00064
ROLO 0200
SAVRO  OZ7B
SWAF 02ZBS
UPRCW OZEE
ICRTC  0Z4A

NO ERROR LINES
SOURCE CHECKSUM
OBJECT CHECKSUM

INFUT FILE 1:
OBJECT FILE 1:

i CLEAR ROW ROUTINE

CALL CLROWL
IMF R
MVI T
CALL LDOHL
MVI A, 050
MVI M, 020
DCR A
RZ

INX H
IMP LooFa
ouT 001
RET

XRA ]
MVI E. IMASE
LDAX o
RAL
N
MVI

STAX ol

RET
FUSH H
MVI E, ROWZOEO
CALL LDOHL
MVI E, 050

MOV AM

RAL

I

RAR

ORI 020

MOV M, A

INX H

MOV AE

cPI 001

Jz CIONE

OIZR E

IMF LOCR&
RAR

ANI O7F

IMF EACKZ

FOF H

RET

END START

ACELD 011C ADCUR
E110 0on4 E1200
BZ000 OOFZ E2400
B4200 O10A E&00
BACE 0083 BACK1
BELL 0345 BZ
CLRAM 0042 CLRAML
CLROWZ 033 CLROWS

[» Z DONE

FRO4S 0224 FUNC
HOME 0zA4 IMASE
INTACE D14A INTEE
L aleleia) LASTRO
LF ozeo LOOP
LOOFE  O218 LOOF4
LRO4S  0Z22ZA M
NXRO O1BE NXRO1
RESET 0352 RESET1
ROW20Z 00&1 ROWSAY
SCROLL 0ZO% =P
TEMFL 0Q0&& # TEMFZ
UFSCL 0202 VERTI
IFRO  OZ1E ILRO
= 403F

= OF51

CRT20A. SRC ON JIMFM

CRTSOA. LM ON JIMFM

i FUT ROW DATA IN H-L REG

5 INTILIZE LOOP COUNTER.

i STORE ASCIT SPACE IN MEM
+» DECREMENT L OOF
s RETURN IF ZERO B
S NEXT LOCATION

; CLEAR NEXT LOCATION.

i RING BELL

s POINT ILE TO M

P

INVERT EIT &
i ZTORE QUT NEW MAS

S LOAD 15T ADDL OF 20SOROW T
i SET COUNTER
i GET CHAR

T EIT & STATUS AND INVERT

s MAZE BIT @ HIGH
JSTORE MOD. CHAR TO MEM
;s FPOINT T NEXT MEM

J RETURN IF COUNT = ZERO
; DEC.  COLUNTER
i RESET EIT 2
0161 ADDCH  0Zz92
OOEL E150 O0DA
OOFE E300 DOEQ
OOE £ B7200 0110
OZFE BACKZ 0Z44
O2EQ [ 0001
004 CLROW 0330
014 CR O24E
0376 E 0003
0170 H onong
00463 INCRO  O1ES
0136 IVERTN 0Z482
0060 LDHL 0222
LOOF1 0201,
LODFS  OI1CF
NEWRD 0225
FPCUR e} § e
0370 ROAS 0321E
00LT ROZERD 0107
Q004 START 0000
00L7 #* UPCUR O02F1
0OZ4F ICHAR  0IFZ
0z19 ZROW O1FE
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DEFINITIONS

ACE—Asynchronous communication element
CRTC—Cathode ray tube controller

Video Page —Visible screen data

Video RAM—Entire portion of RAM used only for
display

First Row #—Address for top row of video page
Last Row #—Address for bottom row of video page
CRTC Row #—Address for next row load

8080 Row #—Address for cursor row

Character #—Character location in a row

XXXH are hexidecimal numbers

REFERENCES
National Semiconductor Data Sheets:

DP8350 Series Programmable CRT Controllers
INS8250 Asynchronous Communications Element

National Semiconductor Application Notes:

Simplify CRT Terminal Design with the DP8350, AN-198
Data Bus and Differential Line Drivers and Receivers, AN-83
Transmission Line Characteristics, AN-108

Hardware Reference Manual BLC 80/10 Board Level Com-
puter. National Semiconductor Microcomputer Systems
Chapter 6—System Interfacing.
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A Low Component Count Video Data Terminal
Using the DP8350 CRT Controller and the 8080 CPU

AN-199

LIFE SUPPORT POLICY

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

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.

to the user.
National Semiconductor National Semiconductor National Semiconductor National Semiconductor
Corporation Europe Hong Kong Ltd. Japan Ltd.
1111 West Bardin Road Fax: (+49) 0-180-530 85 86 13th Floor, Straight Block, Tel: 81-043-299-2309
Arlington, TX 76017 Email: cnjwge@tevm2.nsc.com Ocean Centre, 5 Canton Rd. Fax: 81-043-299-2408
Tel: 1(800) 272-9959 Deutsch Tel: (+49) 0-180-530 85 85 Tsimshatsui, Kowloon
Fax: 1(800) 737-7018 English Tel: (+49) 0-180-532 78 32 Hong Kong

Francais Tel:
ltaliano  Tel:

(+49) 0-180-532 93 58
(+49) 0-180-534 16 80

Tel: (852) 2737-1600
Fax: (852) 2736-9960

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.




IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications
Audio www.ti.com/audio Communications and Telecom www.ti.com/communications
Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers
Data Converters dataconverter.ti.com Consumer Electronics Www.ti.com/consumer-apps
DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy
DSP dsp.ti.com Industrial www.ti.com/industrial
Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical
Interface interface.ti.com Security www.ti.com/security
Logic logic.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense
Power Mgmt power.ti.com Transportation and Automotive www.ti.com/automotive
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
OMAP Mobile Processors www.ti.com/omap
Wireless Connectivity www.ti.com/wirelessconnectivity

TI E2E Community Home Page e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2011, Texas Instruments Incorporated
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