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SCI Specifications

5 independent parallel ports, eacia blt programmable input
or latched output. Handshake signals for each port.

Serial port with RS-232, 20ma, 60ma current loops, speed
selectable between 45 and 9600 baud.

High-speed biphase cassette interface with selectable
speeds from 800 to 100,000 baud. Can also be used as a
signal generator to test audio equipment.

Two on-board relays control two recorders. Three status
lines for external recorder control.

Reset-jump: on reset, the CPU jumps to the SCI monitor.
2708 programmer.

256 bytes of RAM for stack and buffer space.

2k monitor in 2708's provides system control and I/0.
SCI requires the following S-100 bus signals:

+8 voits, +16 volts, -16 volts, circuit ground

PWR, PDBIN, PHOLD, PRESET, PSYNC:
SINP, SOUT

AO-Al5, DIO-DI7, DOO=-DOT7

2 mhz clock

Power Requirements: (nominal)

+8 - 450 ma
+16- 85 ma
-16- 65 ma

Dimensions: 10.0 " wide x 5.1 " high (excluding edge connector)

SCI generates its own walt states, independent of the
processor used, and can use 650ns 2708's.
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SCI Assembly

A note of caution: This is an expensive interface.

To protect your investment, and ensure a long operating
life, exerclse care in the construction of tais board.

Take your time, be certain of parts placement, don't

force I.C.'s into thelr sockets, solder thoroughly, but -
sparingly, as a little solder goes a long way. dandle

the I.C.'s carefully, making sure that the pins are straight
before inserting them into their sockets. I.C. pins can
break, and lead receptacles damaged, by careless insertion.
Take the time to inspect and test the finlshed board before
applying power. This avolds the smoke test.

- Personal care: wear eye protection when cutting leads
and soldering. This prevents foreign material from entering
your eyes.

Use a metallic holder for the soldering iron. This
prevents heat-damaged tables, possible fires, and carpet
burns when soldering irons get loose. The soldering iron
need only be 25 watts with a 1/8 inch spade tip. A welder
is not necessary. An iron with a thr¢e-wire cord 1s pref-
erable for electrical safety. An Ungar #135 is an excellent
iron for p.c. work, and costs about $8.00., Rosin-core solder
is supplied with the kit. If it's not enough, use 60/40
lead-tin rosin~-core solder only. Acid-core solder will de-
stroy the circult and vold the warranty.

All parts mount on the FRONT side, and solder on thne
BACK. Solder the parts after each step.

t] Check the parts 1list and the parts layout. These
should agree with the parts supplied. Contact us immedi-
ately if anything is missing, as shipping takes time.

(] TLoeate the 7-pole DIP switch. Mount it in the upper
left corner of the board. Mount it with the numbers toward
the top of the board.

(J VNote the orlentation of the I.C.'s: For vertical I.C.'s
pin 1 is to the upper left, and for horizontal I.C.'s, pin
1l is to the upper rignt.

O Install the three standard profile 24-pin sockets 1n
pads 17,18, and 19. These are the sockets for the 2708's.

Note that IC.pad 6 is the address Jumper pad and does
not have a socket.

O Install the remaining sockets.

O Install the four regulators and the two heat sinks.

Line up the heat sinks over the areas marked on tne p.c.
board. Bend the leads of the regulators at right angles

as shown on the parts list. The holes for the LM-320-T-12
were small on early production boards, and the leads of the
regulator should be bent and cut approximately as shown, then
crimp the leads slightly with pliers so they will fit the

p.c. holes. Use 4-40 nuts and bolts to secure the regulators.

1
%41
e Leads Crimped
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) Next, install tne capacitors. Observe the polarity
of the 16 tantalum capacitors: the + lead must line up with
the + shown in the layout and marked on the p.c. board.

The - lead for the tantalum capacltor on the right-
hand side of the board must be bent inward, to avoid hit-
ting the guide rails of the card rack.

O Install the diodes, being careful to align the cathode
bands with the markings on the p.c. board and snown in the
layout drawing. '

All resistors mount vertlically: {%

(J Install the 1/2 watt resistors. These are about 50%
larger than the 1/4 watt resistors. All are near IC-45. Note:
There is an extra 51 ohm 1/2 watt, used in the 60 ma serial.
O Install the remalning resistors.

OJ There are two types of small-signal transistors used::
2N3904 and 2N3906. Be sure to place them at the correct
locations, and oriented as shown in the layout. Spread the
leads slightly to fit the hole patterns.

il The MJE-180 transistor in fhe upper right-hand corner
of the board, has leads that must be crimped slightly to fit
the mounting holes. Trim the leads, then crimp with pliers
to fit. :

O Insert the LED's, noting that the flat edge is the cathode.
Check tne parts list for details.

Jumper Options

O Strap the address Jumpers for the board address you
specified when ordering. If you didn't specify, DOOO hex
is the standard address in the firmware supplied by DAJEN.
Al5 of:EQ Al2
' Address pad, DOOO shown

L
0o & b O

ADDRESS Jumper (s) ADDRESS Jumper(s)
8000 hex  A-12,13,14 CO00 hex  A-12,13
9000 A-13,14 D000 A-13
A000 A-12,14 E000 A-12
B0O0O A-14 FO00 None

Lower addresses (6000,7000) could be used, but are not
recommended, as system RAM usually occupies the first 32 K
of memory space, if not more.

Note: I/0 addresses use 16 consecutive ports, with
the same byte as the board address. For a board address
of DO0O, the I/0 addresses are: DO,D1,D2,...DE,DF. For ,
a board address of A000, the I/O0 addresses are: AO, Al, A2.;
..AE, AF, '

O The two Jumpers in the upper right-hand corner next to
pins 1 and 2 of IC pad 45, the serial port, should be in-
stalled 1f there are no immediate plans for connection to

a Modem, '



40051 Jumpers for CTS, DC

IC-45

When used, CTS (Clear To Send) and DCD (Data Carrier
Detect) must be converted to RS-232 levels (they are TTL
compatible) using a 1489 or equivalent RS-232 line receilver.

+5
L] — y 6 ey ¢
From A# }oi? DCD m—‘ >o—> 0TS Typical 1489 circuit
RS=232 % . .

Device
Reset-Jump Jumper
IC-4 T0s5 * IC-4 and 5 are located
in the lower left portion
_ » Disable of the SCI board.
—€ . —Q o.

4,7k 510  ° Enable

The reset-Jump circuit takes control of the S-=100
bus when the reset line (pin 75 on the bus) 1s active (low).
No other Jjump circuits should be active, as they will
probably conflict and the system will hang-up.

Thls circuit is enabled by placing a jumper from the
reset-jump pad to the enable pad. It is disabled by placing
a Jumper to the disable pad.

The address to which the processor Jumps 1s determined
by the first three bytes of the 2708 in IC position 17 (P9).
With the SCI monltor, the jump address is directed to the
initialization routine of the monitor, and is typically:

HPP@ C3 Jump instruction for CPU
HO@1 1E Low=-order Jump address
HO@2 HO High-order Jjump address

The manner in which the SCI Jjump circuit is set up
requires that the CPU jump to a location within the first
lk of the SCI board address to reset the Jjump circult. This
design eliminates false reset of the reset-jump circuit
when the SCI 1s addressed at F@ogd. Thus, if other than the
SCI monitor is used, and a jump outside the first lk of the
SCI memory block 1s desired, a second Jump instruction must
be used, and could be placed lmmediately following the first
Jump instruction.

Example: SCI addressed for DJP@-DFFF, desired Jump address
is to EQQQJ:

DeR@ C3 g} DO first jump instruction
D@3 C3 @0 EF second jump instruction
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If a Modem is to be used, the UTS and DCD (Clear to Send,
Data Carrier Detect) from the 1489 will connect to pins 1
and 2 on the interface plug. If a Modem with CTS dand DCD
1s to be used interchangably with a device not sending
those signals, wire one I/0 plug for the Modem, and another
for the other device, connecting pins 1 and 2 to pin 6 on
the plug for the other device.:

RS-232 or Current Loop

Both an iRS-232 device and a current-loop device can be
connected to the SCI at the same time. ZEach keyboard can
independently provide input, but each printer will print
the same output. The devices must operate at the same baud
rate. If only one device is used, the other input must be
Jumpered on the 14 pin connection plug.

Gnd Gnd RTS Do c15

@ 066 0

Pad 45
@ @ ® @ ®@ Serial Port Connections
Curr RS Rs 60 20 RTS i1s a TTL level output

TV g ik e e
If a current loop device is used, connect tae printer
+ lead to pin 13 for a 20 ma loop, or to pin 12 for a 60 ma
loop, and the other lead to pin 6. The keyboard contacts
connect to pins 8 (+) and 7 . The RS-232 input must be
Jumpered from pin 10 to pin 9.

If an RS-232 device is used, connect the printer lead
to pin 11, and the keyboard to pin 10, with common signal
lead to pin 7. De-activate the current loop keyboard
contact witn a jumper from pin 8 to pin 7.

Remember, when only one keyboard device 1s used on tne
serial port, the other must be de-activated with an appro-
priate Jjumper.

It is recommended that coaxlal cable such as RG-174
be used for connection to the serial devices, as the shielding
prevents extraneous noise pick-up.

EIA RS-232 Connections

The following page lists the pin numbers used on the
EIA RS-232 standard connections. BRS-232 is normally used
on Modems, and data terminals, for high-speed serial data
transfers. The standard connector used is a 25 pin EIA
designated type. The use of cables under 50 feet 1s rec-
ommended. If longer cables are used, the total capacitance
of the cable and terminator must not exceed 2500 picofarads
(micro-micro-farad). Normal cable capacltance is about
50 picofarads per foot. :



EIA Connectlions

~ The following are the standard connections used with
a 25-pin EIA port connector (RS-232).

EIA pin Signal SCI pin Description
on pad 45
1 Frame ground - Connect to chassis ground (Tie
. to bolt of EIA socket).
2 Terminal Out 10 Data from terminal keyboard.
5 Terminal In 11 Data to terminal printer.
4 Request to Send-- Request by terminal to send.
5 Clear to Send -~ Send data.
6 Data Set Ready -~ To terminal. If needed, tie to
+12 volts through a 1.5k resistor.
7 Signal ground 7 ground, common signal.
8 Received line If needed, tie to +12 volts via
signal detector L5k resistor.
9-16 Not used
17 TTY output 8 Keyboard of TTY serial loop.

(Tie to pin 6 if not used.)
18-22 ©No connection

24 TTY output 6 ground for TTY loop.
23 TTY input 13 20ma current loop to TTY printer.
25 TTY input 6 ground reference for loop.

If the RS-232 input is not used (SCI pin 10), tie to
-12 volts on pin 9.

If the serial input to the SCI is not used, tie pin 8
to pin 6 or 7.

Resistor connections to +12 volts if Data Set Ready or
Received Line Signal Detector are needed by terminal:

EIA pin SCI pin (connect to +12 with a jumper).
LSK
6
15K 4 On SCI, jumper pin 4 (IC pad 45) to pin .
8 8 Of IC-38, the LM-358, or TL-082.

Keybbard and Parallel Port Wiring

All three parallel ports are wired identically, except
that IC pad 44, the "Keyboard" port, has -12 volts supplied
on pin 1, for keyboards that require a negative. blas. Other-
wise the ports are identical, and the software determines
which ports are input or output. The current availlable on
the +5 volt supply is mainly a function of the regulator
temperature., If forced air cooling is used, the regulator
will remain cool, and a total of 500 ma is available. If
convection cooling is used, 1t 1s recommended that total
current be held to 100 ma. -

If a keyboard is used that has only seven data lines,
don't use D7, leave it open.

Gud 0L P7 so ST -1 (v9)
2 ¢ S 4 3% 4 1| Parallel Ports, 42 43, 44

g <9 1o, W v 319 D¢'DT= Data lines
ps v4 3 YL Pl 07 +S  SI= Strobe in SO= Strobe out



Strobe polarity is determined by software, and is
normally negative. The 2k monitor supplied looks at DIP
switech 7 to determine the strobe of the Keyboard port. If
switch 7 1s on, the monitor expects a negative strobe, If

the switch is off or "Open", the monitor expects a positive
strobe.

+5V, v v |
oV, Typical Strobe Pulses
Negatlive " Positive

Cassette Cable Connections

J Cut the audio cable into two equal lengths. These

ends then solder to appropriate pins of a 16 pin DIP plug
for record and playback connections. If a standard cassette
recorder is being used, connect the lead from the speaker
Jack to pins 7 and 8 on the plug (pin 8, is the shield con-
nection). If a high-impedance output from a deck is used,
connect the center lead to pin 6. For a microphone input,
connect to pins 1 and 2 (shield to pin 1). If an AUX

input is used, connect the center lead to pin 3.

Cassette Connections
- Spkr, AUX shown

Kg“y 'Z(df“y

Cassette Control

O If you plan to use two recorders, connect the Read
recorder remote control line to pins 9 and 10 on the plug.
Connect the Write recorder remote line to pins 11 and 12.
When reading a cassette tape, the Read recorder will be
actlvated, and when writing a tape, the Write recorder will
be active.

If you will be using one recorder for both:reading and
writing, wire pin 9 to pin 11, and pin 10 to pin 12. Then
connect the recorder remote line to pins 11 and 12, and it
will be active when reading and writing.

When using more sophisticated cassette control, pins
14,15, and 16, provide additional control and status lines.,
Normally, with tne monitor supplied, pin 14 is set for
status input , for turns counters, or other status info,
and pins 15 & 16 output for additional control, connecting
to a transistor relay driver or equivalent. These lines
can be set up for other configurations, such as all
outputs or two outputs and one input, by changing the
initializatlion routine as desired. Complete control of
an automatic deck, such as a Phi-Deck, can be easlly
implemented, to control forward, reverse, read, and write.
One status output controls Fast-Forward, or Rewind, one
status output controls Read-Write, one on-board relay
turns power on and off to the drive motors, and the other



relay controls the Playback-Record solenoid. The status
input counts the turns of the tape reel to locate files,
Further information is forth-coming.

Cneck=-out

Before inserting the I.C.'s or applylng power, inspect
the finished board. Are all connections soldered, are
there any solder bridges ? Are any leads touching other
leads ? Solder bridges are not likely to occur with tae
solder-masked p.c. board. If they do, draw the solder away
with the tip of the iron. Compare the orientation of capa-
citors,, dlodes, transistors, and sockets, wlth the layout
drawing. Correct any discrepancies. ZExcess solder flux
can be removed with Miller-Stephenson Heavy Duty Flux Remover.
Alternatively, isopropyl alcohol and a clean rag will remove
flux. Soak a corner of the rag in the alcohol and wipe the
flux off, in a direction away from the edge connector, as
flux remaining on the connector fingers could cause inter-
mittent connection.

After lnspecting and cleaning the board, use a VOM
(Volt Ohm Meter) set to resistance scale X 100, to check
the resistance of all fingers of the edge connector to
ground, pins 50 and 100, and to +5 volts on board (pin 16
of IC 5 or IC 7). This eliminates the destruction of bus
drivers in the computer if a problem exists. Most fingers
wlll have infinite resistance.. Zero, or low resistance
indicates a problem. Only pins 2 (+16), 52 (-16), and Reset
pin 75 will have any reslistance indication. Even here, the
reslistance should be greater than 200 ohms. Of course, pins
1 and 51 the +8 supply will show resistance to ground and %o
tne on-board +5 supply. If there is an abnormal indicatilon,
or short, follow the p.c. trace from that finger and look
for a solder bridge or an etch problem. Repalr the problem.

Caution: never insert or remove a board in the system
bus with the power on. Always turn the power off, and walt
half a minute for the power supply capacltors to discharge.

After a satisfactory resistance check, plug the SCI
into the system bus and apply power. Measure the voltages
out of the four regulators. Tane values should be within

10 % of the nominal value shown:

LM L1 LM LM
240T- 3207- 3o
S +|?_\/.——>H| S 1L
— +5V. n -5V, -
Ith 5V. LM [TT<— -5V [TTe= ~12 V.
12 TC-23 T(-3

If any voltage measurement is not within range, there
may be a problem with the regulator, associated bypass cap-
acltor, a short in the p.c. power trace, Or inadequate
supply voltage. If the regulator 1s getting very hot, tnere
1s probably a short. Check that the assoclated tantalum
bypass capacltors are correctly installed, tne + lead is
aligned with the + mark on the P.C. board. Or there is a
short somewhere from the output trace to ground. If the



regulator 1s cool to the toucn, check tne supply voltage
to the regulator. If the supply is ok (+8,+16, or -16),
the regulator is faulty. Contact DAJEN for a replacement.

With the regulators working correctly, turn off the
power and remove the SCI. The next step is to insert the
I.C.'s. Be careful when handling the I.C.'s. Avold conditions
that can generate static electricity: don't walk across
carpets and then touch the I.C.'s, ground yourself to a metal
object such as a desk or chair. Don't slide across plastic
covered chalrs. Leave the I.C.'s in the pink anti-static
plastic bags until actually installing them. Place the
‘P.c. board in front of you, the bag of I.C.'s to one side,
and the layout picture to the other side. Remove one I.C.
from the bag at a time and install 1t. Prior to lnserting
each I.C., stralgnten any bent pins, and squeeze them in
slightly so they line up with the lead receptacles of the
socket. One way to do this is to hold the I.C. between
thumb and fore-finger, and with the leads resting on a
table top, press down lightly. Forming the leads prevents
damage to the I.C. pins and to the socket.

To insert the I.C., place the pins directly over the
socket receptacles and with an even pressure press the IC
into the socket until it seats firmly. The 24 pin I.C.'s
will require a great deal of force to seat into the socket.

Note: . the 2708 marked PO plugs into the left-most
standard profile socket. Pl plugs into the middle socket,
and P2, when supplied, plugs into the right-hand socket(IC-19).

After all the I.C.'s have been installed, make a visual
check of thelr orlientation and location. For all vertical
I.C.'s, the orientation mark faces toward the top of the
board, and for all horizontal I.C.'s the orientation mark
faces to the right of the board. Make sure all I.C.'s are
in their correct position.

Power-on Test

Plug the completed board into the system bus. Connect
the varilous peripnerals (Tape recorder, keyboard, teletype,
etc). If you are using a video monitor as the principal
console output device, connect to tne video interface
board in the bus, and turn on the monitor. If you specified
a teletype or serial device as the main console output, turn
it to "Line". Apply power to the computer. If you have a
front panel, hit the "Reset" switeh. The front panel lights
should indicate address 0000, and the data bus should show
c3 (bits 7,6,1,0 on). Hit "Run", the data ligats should all
glow, and the high~order address lights (A-15,14,13,12) should

Indicate the address of the SCI board (For example, for dd s
D000, Ao15. 14, and 12 on  a-13 opd}cd 15T exauple, for addres



front panel, hit "Reset". When running, the SCI monitor
program clears the video monitor screen, outputs a prompt
character (>) to the main console output device, and waits
for a command from the main console input device. Characters
typed on tae input device are echoed to the output device.
This action confirms that 90 % of the SCI is functional, so
proceed to the Cassette Checkout.

If SCI falls to perform up: to here, there is a problem.
A few tests can be performed with a voltmeter. To know where
to begin, analyze what is happening: when "Reset" is pressed
the reset-jump circuit i1s activated. SCI grabs.the bus and
outputs a jump instruction to tne processor (the julp instruction
1s the first three bytes in Prom 0). The CPU reads the jump
data and jumps to the beginning of the SCI monitor. At this
time the reset-jump circult is reset and the SCI monitor
initializes the LSI circults on board, clears the video
screen, outputs the prompt character, and waits for input.
Troubleshooting determines where the chain of events is
interrupted. Thls then identifies the area of the faulty
component. Start with the reset-jump circuit. With a VOM
measure the voltage to circuit ground (pin 7, IC-4) of pin 6
on IC-4, while holding the reset button pressed. This volt-
age should be less than 0.3 volt. Still holdlng reset,
check the voltage at pin 6 of IC-13, which should be low (0.3),
check pin 6 of IC-27, also low, and finally, check the voltage
on the DI pins of the edge connector. DI-7,6,1,0, should
be high (3 volts or so), and DI-5,4,3,2 should be low. Use
the schematic to ldentify the pin numbers of the DI lines.
A problem at thls point 1solates the reset-jump circult
(IC-4,13,27) or the bus driver IC-10. Tests beyond this
point require a front panel and an oscilloscope to trace
signals. Contact us immediately.

Programmer

; The on-board programmer power supply 1is active when the
switch marked "P" is off or open. Place this switch off.
Measure the output voltage at E of the 2N3906 transistor
next to IC-29, It should be about 27 volts or slightly
higher. Place the switch back in the on position.

When programming 2708's, switch "P" must be in the
off position, otherwise leave 1t in the on position.

Cassette Check=-out

With SCI functioning and responding to commands, insert
the supplied tape into the cassette recorder. Turn the
recorder volume control to about 1/3 of full range, and the
tone control to mid-range. Hlt the reset button and type
in the command: SR O3E8(CR) (CR=Carriage Return). This
sets the cassette read speed to 1500 baud. Place the rec-
order in the playback mode and type RC(CR) on the keyboard.
The recorder should start playing and when the leader tone
on the tape is reached, the "Level" light on SCI should
glow. Adjust the level of the recorder to illuminate the

"Level” light. When the sync code is received, the "Sync"
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light will glow. If it doesn't, change switch "R" to tne

opposite of its present position and repeat the entire
procedure from the beginning.

For recorders that can't monitor the tape with a
plug in the external speaker jack, add a 43 ohm resistor.
across the amp and speaker leads as shown:

EXT e To Amplifier
SPKR %”3
Jack H '

- To internal speaker

With the Read circuit working, fast forward the tape
to a blank area. Record the digital counter reading. Hit
the reset button and use the Z command as follows: Z O 800 E6(CR).
This writes sync bytes into the first 2k of memory. Place
the recorder in the record mode and type in this command:
WC O 800(CR). The recorder should start, and then stop
after about 10 seconds. Rewind the tape to the beglnning
of this section, place the recorder in the playback mode,
and read in the data. The sync light should glow. If it
doesn't glow with sync bytes coming from the recorder, try
reversing the "R" switch, hitting reset, and read in tae
sync bytes agailn. If they read in this time, return tne
"R" switch to its original position and flip the "X" switch
to the opposite of its present position. This reverses

the phase of the data recorded on the tape so it will read
in.

Try recording some random memory blocks to check for
errors on playback. If there are errors, try adjusting the
tone control on the recorder to ellminate them. On some
recorders there is an optimum setting of tone for best
results. '

Tape
We recommend Scotch "Highlander" or AVC series tape,
which is low noise, high density, and costs around one
to two dollars per 60 minute cassette. With this tape,
we estimate an error rate of about one in ten million. We
have never had a non-recoverable error (re-reading fails to
bring correct data).

Recorders

We believe you get what you pay for. A medium-priced
recorder will provide better reliability, capability, and
much longer life. For a moderately priced recorder, we
recommend the Panasonic RQ-430S, at about $50-$60. For
best price-performance, we have found the Superscope C-104
at $80-$100 unbeatable. This recorder can routinely record
reliably at 5000 baud (624 bytes per second). We have one
that's seen continuous service for a year and a half and
st1ll provides relliable, fast data recording.

Characteristics to look for in a recorder: a digital
tape counter to keep track of program locations, automatic
level to eliminate guess-work about recording, freedom from
line-nolise pick-up. This last requirement can only be deter=-
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‘mined by actual use with your system. When you buy a
recorder, buy it on condition that you can return it in
exchange for one that works with your computer system.
Most dealers are willing to comply with your desires. If
yours won't, find one who deserves your business,

Maintenance 1s essential for reliable performance.
Keep the tape heads and capstan pressure roller clean. A
Q-tlp soaked 1n isopropyl alecohol is a good tool to get
to those hard-to-reach places in the recorder. The dirt
you see on the cotton swab can cause drop-outs and lost
data. Keeping the capstan roller clean will help keep
wow and flutter down. Although the SCI cassette interface
can tolerate a 33% change in speed, a dirty pressure roller
can cause that amount of speed change and consequent loss
of data. We routinely record 24k data blocks, and following
the above precautions, we almost never have errors.

DIP Switch Functions

7
[} DIP Switch in IC pad 39

Moo

]

OPEN

mmEs

:

I+ |x
CIdro e

Switches 1 and 2 control the data inversion in the
biphase cassette interface. Switch 1, "R", inverts the
recelved data from the tape recorder. Switech 2, "X",
inverts the data transmitted to the recorder. These
swlitches compensate for different data inversions in
different recorders.

Switches 3 and 5 are not used, and are available to the
user if so desired.

Switch 4, "P", is the Programmer enable switch. When
"OPEN" or "OFF", the on-board 2708 programmer is active.
Normally, except when programming 2708's, this switch is
"ON" to prevent inadvertent programming of the 2708 in IC
pad 19 (3rd standard profile socket on the right.).

Switches 6 and 7 control options selected by the SCI
monitor program. In current versions of the SCI software,
switch 6, on initial start-up or reset, selects the console
devices used for input and output. When switch 6 is "ON",

a keyboard connected to IC pad 44 1s assumed to be the con-
sole input device, and a video interface 1s assumed for
output. When switch 6 is "OPEN" or "OFF", a serlal device
connected to IC pad 45 is assumed for both input and output.
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Theory of Biphase Cassette Operation

Biphase recording is a means of recording digital data
in a high-speed, densely-packed format, on cassette tape.
Because each cycle of the recording process represents one
data bit, there 1s no wasted space. A standard cassette
recorder operating well within its capabllities can record
data at 2500 baud error-free. This is 2500/8, or 312 bytes
per second. In comparison, Kansas-City recording, operating
with shifting frequencies, runs at 300 baud, or 37 bytes
per second. Thus biphase i1s faster, and can as a consequence
store more data on a gilven cassette. A 30 minute side of
a standard Phillips cassette can hold 500 k-bytes of data.

To understand how biphase works, look at the figure on
page 12 titled "Bilphase Data Encoding and Decoding'". Look
at the top drawing. Thls 1s the basic cassette clock
which sets the data transmission speed, or baud rate (one
baud is one bit per second). This clock is generated by
dividing the crystal-controlled system clock through a series
of dividers. Contailned within the cassette lnterface is a
shift reglster which 1s loaded wlith one byte of data to be
output. Each positive transition of the cassette clock
shifts one bit out ot the shift register. Data in a
Tarbell-type system is shifted most significant bit first
(bit 7 first, then bdit 6, 5, ....1l, 0). When all eight
bits of the present byte are shifted out, the interface
requests another byte.

The data shifted out of the reglster 1s then exclusive-
OR'ed with the cassette clock. The loglc states of a two-
input exclusive-OR gate are as follows:

Inputs A @® B = Y Output
] 4] d
@ 1 i
1 g 1
1 . @

Note: when both inputs are the same, the output is low.

The third line of the figure on page 12 illustrates the
data after it has been exclusive-OR'ed with the clock. This
i1s then fed to the recorder input. Notice that when the data
is unchanging ( a string of zeroes or ones), the output to
the recorder is the cassette clock frequency, and when the
data changes from a one to a zero, or a zero to a one, an
extra one-half clock cycle is added to the data output.

These extra half-cycles are the basis of biphase. When they

occur, the phase changes and the decoded data changes to the
opposite state.

Now consider the decoding process. For the decoder
presented, the input data must be lnverted to provide the
correct data output. '

After belng amplified and squared by a comparator, the
data from the tape recorder is fed to a recelver shift
register and a "double pulser". The "double pulser" puts
out a pulse every time the incoming data changes state.
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This output triggers a digital timer which is set equal to
75% of the time required for one complete cassette clock
cycle. The output of this timer is the "reconstructed
clock" shown in the figure. When triggered, this timer
output goes low until it times out and returns to the high
state. As it returns, the timer output pulse clocks the
present data blt into the receiver shift reglster. When
elght blits of data have entered the shift reglister, the
cassette interface signals the computer that a data byte
is available. .

Notice that the first two data blts clocked into the
receiver are 1l's, where O's were sent originally. The
interface, started at random, has not locked to the data
stream. However, after the filrst data transition from a
0 to a 1, the clock is now locked to the data stream, and
the correct blts are entered into the receiver register.

That first byte of data (3C hex) is called the clock
synchronizing byte, because 1t synchronizes the reconstructed
clock with the data stream.

The byte following the clock sync byte, 1s the data
synchronizing byte (E6 hex). Up to the time it is received,
the receiver shift reglster has been reset, not signalling
the reception of bytes to the computer. When the recelver
recognizes the data "sync" byte, 1t knows the next 8 bits
will be a data byte, and readles the data flag to signal
the computer that a data byte is available.

Analyze what would happen 1f the original, non-inverted
data had been input to the receiver: all the data would be
inverted. This is why the receiver has a data inversion
switch. If the tape recorder doesn't invert the data it
receives, then the interface must.

The reason there is a transmitted data inversion switch
is to allow easy software interchange among blphase-system
owners. Each interface 1s shipped wlth a pre-recorded
cassette tape. The system owner adjusts his interface and
recorder to be compatible with that tape and he is then
able to easily exchange tapes with other owners.
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Capacitors Parts List
g.pf
.001 uf
.0047uf
.01 uf
.05 uf_ - @ Polarit K
s < y mar
4.Tuf 35 VDC ’ on tantalum cap's

'
Resistors 1/4 watt, unless noted
4.7 ohm  (Yellow-Violet-Gold) = resistors
20 1/2 watt(Red-Black-Black) :

51 1/2 watt(Green-Brown-Black)

43 ~ (Yellow-Orange-Black) L. 1.t color
300 (Orange-Black-Brown) mzm ond color
300 1/2 watt(Orange-Black-Brown) | B solow
510 (Green-Brown=-Brown) zold or silver
510 1/2 watt(Green-Brown-Brown)
2k _ (Red~Black=Red)
4.7k (Yellow-Violet-Red) 1/2 watt is larger
20k (Red-Black-Orange) than 1/4 watt res.
30k (Orange-White-Orange)
100k (Brown-Black-Yellow) Diodes
1Meg - (Brown-Black-Green) LED's
Band

1N4148 diodes indicate O Flat
2N3904 transistor RS : nt‘gg =
2N3906 transistor ERatene
MJE 180 transistor
T7-pale DIP switch
14 pin DIP plugs Transistors
16 pin DIP plug (T ;:j

. 8o

Sockets
§4p;§n sl £l
%8 giﬁ _ ' I.C.'s and sockets
24 pin low profile : _
24 pin standard profile Pinl ol U 4 ngtch gi dot
40 pin or sectlon
locates pin 1
Heat Sinks
I.C.'s

T4LS00 4 LM-320-T5
T4LS04 1 LM-3§O-T 12
T4LS11 1 IM-340-T 5 :
741532 1 LM-340-T 12 :IIJZ::]—W—T oypioal
T4LS367 2 LM-2903 o —
T4LS386 —
2112
2708 i Audio Cable
6820 1 Cassette tape
6850 -with Sync code
6852 i P.C. Board
8131 4  4-40 bolts and nuts
81LS97 15 feet of solder

8253
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Cc-1
Baud Rate Table

This table lists some of the baud rates which the
cassette and serial ports can generate. Use the appropriate
command (SR for Read, SS for serial, SW for write) to set
the desired baud rate by inserting the hex number listed
in the table, after the command letters. For example, to
set the Read speed for 3600 baud, the command is: SR O1lAO
CR (Carriage Return). Remember that when reset, or started
cold, the varlous speeds are set by the pre-determined
-values in the initialization routine. For speeds not

listed in the table, the appropriate hex number can be
calculated as follows: .

For Write: N=2,000,000/Baud Rate, N must be expressed in hex.
Example: 2500 baud desired. N=2,000,000/2500=800 decimal

A hex number is N3 N2 N1 NO, where N3 has a value of 4096,

N2 256, N1 16, NO ones. 800 has 0-4096, so N3=0;800 nas
3-256, so N2=3., This leaves 800-3X256=32. N1=2 (2x16=32),
and NO=0 because nothing remains. Thus the hex number 1s
0320. The command i1s: SW 0320CR (Carriage Return).

Read speed: N=1,500,000/Baud Rate
Serial speed: N=125,000/Baud Rate

Cassette System Serial Port

Baud Rate Write Read Serial

45,45 ABE4 80EB OABE 60 WPM, Baudot
75 6824 4820 0682

T5:.75 6722 4D59 0672 110 WPM, Baudot
110 4705 3544 0470

150 3415 2710 0341

300 1A0A 1388 0140

600 0DO5 09C4 00DO

900 08AE 0682 008A

1200 0682 04E2 0068 -

1500 0535 03ES8 0053 Tarbell cassette
1800 0457 . 0341 0045

2200 038D 02A9 0038

2400 0341 0271 0034

2500 0320 0258 0032 DAJEN Cassette
3000 029A O1F4 0029

3600 022B 01A0 0022

4000 OlF4 0177 ~ 001F

4800 01A0 0138 001A

5400 0172 - 0115 0017

6000 014D O0OFA 0014

7200 0115 00DO 0011

8000 O0FA OO0BB O00F

9600 00DO 009C 000D

10400 00CO 0090 000C

12000 00A6 007D 000A

14000 O08E 006B 0008

18000 Q06F 0053 0006

19200 0068 0048 . 0006

31000 0040 0030

45000 : .002C 0021

70000 001cC 0015

100000 0014 OOOF
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. E-1
8253 Programmable Timer

Pin Configuration

12 11 10 9 8 7T 6 5 4 3 2 1

Gnd Gate Out CKO DO D1 D2 D3 D4 D5 D6 D7
0 0

8253 Programmable Timer q

Out Gate CK1 Gate Out CK2 AO Al CS RD WR VoC
i 3 2 3

13 14 15 16 17 18 19 20 21 22 23 24

DO-D7 Data lines CS Chip Select
AO,Al Address lines RD Read
CKO,1,2 Clock inputs WR Write

The 8253 consists of three independent 16-bit program-
mable timers, with a maximum count rate of 2 mhz. Each
counter is programmed by writing a mode control word into
the control word register. Depending on the mode, the
count is loaded into the appropriate count register.

Control Word: D7 D6 D5 D4 D3 D2 D1 DO
Bit assigned: SC1 SCO RL1 RLO M2 M1l MO BCD

Where: SG#Select Counter to which control word applles

SC1 SCO Counter BCD= O= Binary counter :
0 0 0 1= 4-decade BCD counter
0 L i
1 0 2 :

1. 1 Illegal

RI=Read/Load command

RL1 RLO '
0 0 Latch counter for read operation
0 1 Read/Load least significant byte only
1 0 Read/Load most significant byte only
1 1 Read/Load least sig.byte first, then most sig.byte.
Mode: M2 ML MO Mode Bus Address: Al AQ Device Selected
0 0 0 0 0O O Count Reg. O
0 0 1 1 o 1 Count Reg. 1
X 1 0 2 1 O Count Reg. 2
X 1 | 3 3 1 Control Reg.
1 0 0 4
1 0 ‘! 5
where X= don't care



8253 Programmable Timer
Mode Definitions

Mode O: Out will be low at start of count, goes high
and remains high at the end of the count. The Gate input
inhibits counting when low, and enables counting when high.
Out goes low when count reglster is re-loaded. Re-loading
during counting: 1lst load byte stops the count, 2nd load
byte starts the new count.

Mode 1l: Programmable One-shot. Out goes low following
the rising edge of the Gate input. Out goes high at the end
of the count. If a new count value is loaded during the
counting, the current count will not be affected. The One-
shot 1s retriggerable and Out will remain low for the full
count after the last trigger.

Mode 2: Rate Generator. Divides by N (the count).
Out is low for one period of the input clock after each
‘N counts. Gate when low inhibits counting and holds Out
high. When Gate goes high, the counter starts counting
for the full count. Gate will synchronize the counter.
If the count reglister is reloaded, only subsequent counts
wlll be affected. When Mode 2 1s set, Out remains high
until the count 1s loaded.

Mode 3: Square wave generator. Similar to mode 2,
but the output is a square wave. If the count is odd,

Out is high for (N+1)/2 counts, and low for (N-1)/2. If
the count register is reloaded, the new count is effective
immediately after the next output transition. Gate controls
counting.

Mode 4: Software triggered strobe. Out is high after
the mode is set. When the count is loaded, counting begins.
Gate low inhlbits counting. On reaching the count, Out
goes low for one clock period. Reloading the count register
while counting does not effect the present count. Reloading
the count reglster restarts counting. Gate low inhibilts
counting.

Mode 5: Hardware triggered strobe. The counter starts
counting after the rising edge of the Gate input, and Out
goes low for one clock period when the count is reached.

The counter is retriggerable.

The loading of the count register does not have to

- 1mmediately follow the loadlng of the Mode register. The
sequence of bytes specified in the mode word must be followed.
A1l counters are down counters (count down from the count
loaded).

To read the counter while counting, issue the RL & &
mode addressed to the correct counter in a mode word. Then
reading the counter will produce a latched count. The mode
of reading must then be issued, and elther one or two reads
made to input the least significant byte, then the most slg-
nificant byte of the count. The entire reading procedure
must be completed. If two bytes are to be read, then two
bytes must be read, otherwise the WR command can't be sent
to the counter. '



6820 Peripheral Interface Adapter

2¢ 19 18 17 16 ----11 10 9 8 mm=ew—==3 2 1

Vee CB2 CBl PB7 PB6-==-PBl PBY PA7 PAG=e=w==- -PA1l PAJ Vss
6820 PIA d

R/W CSg CS2 CS1 E D7---DZ Reset RS1 RSP IRQB IRQA CA2 CAl

21 22 23 242526 33 34 35 36 37 - 38 39 49

CAl, CA2 Control lines for parallel port A

CBl, CB2 Control lines for parallel port B

CcsSg, CS1l, CS2 Chip select inputs

DF-D7 Data bus lines

E Enable pulse, clocks valld data, conditions
control lines. '

IRQA, IRQB Interrupt flag lines for use in interrupt-
driven systems.

PAG=-PAT7 Parallel Port A

PB@~-PB7 Parallel Port B

R/W Read/Write control

Reset Resets control registers and flags

RS@, RS1 Address lines to select internal registers.

The 6829 Peripheral Interface Adapter consists of
two independent parallel ports, each with its own handshake
signals and interrupt request line, each bit programmable
as input or latched output, and the necessary control registers
to implement operatlon.

- Reglister Addressing
RS1 RS Control Register bit Locatidn selected

g @2 CRA-2= 1 Data Register A

o g CRA-2= & Direction Reglster A
g 1 Control Register A

1 o CRB=2= 1 Data Register B

} ? CRB-2= & Direction Register B

Control Reglister B

The Data Direction registers determine the function of
each bit in the assocliated parallel port. A & bit sets the
corresponding peripheral line to an input mode. A 1 results
in a latched output mode.

The Control Registers set the operation of the control
lines, CA-1,2, CB-1l,2, and enable the interrupts. Bits g-5
of the control register may be written and read, while bits
6 and 7 are read~only.

Control Word Format for Control Reglsters

Bit 7 6 5 4 3 2 4 . g
IRQLl| IRQ2 CA-2 Control Data or |CA-1l Control

CB=-2 Control | Direction¢B-1 Control
, Register



' E-4
6820 continued

Bit 2 of each control word allows access to either the
data or direction register. See the reglster addressing on
page E-3. '

Bits 6 and 7 are read-only flags, and are set by signals
on the Control lines. They are reset after read operations,
by an E pulse, when the PIA 1s not selected.

Control lines CA-1,2, and CB-1l,2, can be programmed for
a variety of input-output functions. The following tables
summarize the options avallable:

Interrupt inputs CA-l1l and CB-1

Bit 1 Bit & Interrupt Interrupt Flag Interrupt Request

Input Bit 7 IRQA or IRQB

a 7] v Active set high Disabled-IRQ stays high

J} ; Vv Active set high Low when flag goes high

1 g + Active set high Disabled-~IRQ stays high

1 1 1t Active set high ~Low when flag goes hlgh

CA-2 and CB-2 as interrupt inputs
Bit5 Bit4 Bit3 Interrupt Flag Interrupt _request
Input Bit 6 IRQA or IRQB

g g g Vv Active set high Disabled-IRQ stays high

g g 1 V¥ Active set high Low when flag goes high

g 1 g 4 Active set high Disabled~IRQ stays high

g 1 1 # Active set high Low when flag goes high

CB=-2 configured as an output
Bit5 Bit4 Bit3 CB-2 Cleared CB-2 Set

) | %} 7] Low on positive trans- High when flag bit
ition of first E pulse 7 1s set by active
after a write B operatlion.transition of CB-l.

1 @ 1 Low. on positive trans- High on pos. edge
ition of first E pulse of first E pulse after
after a write B oper- E pulse which occurred
ation. when not selected.

i 13 @ Low when CR bit 3 goes Low as long as CRbit 3
low after write into is low. High when CR
Control Register B. bit 3 is written high.

1 1 A same same

CA-2 configured as an output

1 9 4

Low on negative trans-

ition of E after a

read operation of reg

A,

gsame

High when flag goes
high from active trans-

ition on CA-1

High after first E pulse
when part not selected
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6820 continued

Bit5 Bit4 Bit3 CA-2 Cleared CA-2 Set

1 : a Low when CR bit 3 High when CR bit 3
is set low. (A Cont- is set high (4’ Control
r0ol Register) Register)

1 1 1 same same

Parallel Port A has internal pull-up resistors that
represent about one TTL load. When configured as outputs,
the voltages at the port pins must be above 2.0 volts, or
erroneous data will be seen when trying to read what was
written.

Parallel Port B when conflgured as output, can drive
up to 1 ma of current, and the output voltage does not
have to be above 2.0 volts for the output to be read correctly
after a write operation. Thus, Port B can drive the base
of a transistor switch directly.

The E pulse conditions the interrupt control lines.
At least one E pulse must occur from the inactive edge to
the active edge of the input signal to condition the edge
sense network. In other words, at least one E pulse (about
2 us apart) must occur between strobe inputs from an external
device. Then the interrupt flag wlll be set on the next
active transition of the strobe.

The interrupt flags are cleared after a read of the
particular data register. They can not be set again until
an E 'pulse occurs while the part is deselected.

Interrupts

When using interrupts, IRQA or IRQB 1s tied to the
appropriate Vectored Interrupt pin on the S-100 bus, or
they may be tied together to Int (pin 73), as they are
open-drain outputs. Then when an interrupt occurs, the
appropriate flags can be checked in the Control Registers
to determine the requesting device.
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6850 Asynchronous Communications Interface

Adapter, or ACIA

Pin-outs
1| Vss CTS 24 Definition of pins
2 | RxData CD |23 —
3 | RxCK DY |e2 Ccsg,CS1,CS2 Chip-select inputs,
4 | TxCk D1 21 When CS@ and CS1 are high,
5 | RTS D2 |20 and CS2 1s low, the 6850 1is
6 | TxData D319 __  selected by the bus.
7| TRQ 6850 D4 |18 TS Clear to Send input from a
8 | cSg D5 |17 modem, when low indicates that
9 | CS2 D6 |16 the data channel is ready for
10 | CcS1 DT |15 transmission. When a modem
11| RS - E |14 is not used, must be tied to
12| vad  R/W[{13 __ ground.

DCD Data Carrier Detect input from
a modem, when low the data

v carrier is present. If high,

the data carrier is lost, and the 6850 will generate
an interrupt to reflect the DCD status in the status
register. The recelve interrupt must be enabled for
this to happen. Must be tied to ground when not used.

DG-D7 Eilght bldirectional data lines to the central bus.

E Enable input. Clocks data to and from the ACIA and
enables the input/output bus drivers.

IRQ TTL compatible, open drain, active low output that
requests an interrupt when the ACIA interrupts are
enabled. It may be tied together with other open-
drain interrupt outputs in a polled-interrupt system
where the interrupt routine checks the status of each
device to determine which one requested service.

RS Reglster Select. Tled to address line AO. When low,
the status/control registers are selected. Wnen high,

____ the recelve/transmit data registers are selected.

RTS Ready to Send output. Signals the modem that the ACIA

— 1s ready to send data. Active low.

R/W Read/Write signal from the bus.

RxCK Receiver clock, normally 16 times the actual data rate.

RxData Recelved data, serial input, least significant bit first.

TxCK Transmitter clock, normally 16 times the data rate.

TxData Transmitter data, serial output, least significant
bit sent first. -

Vss System ground.

Vdd 45 volt supply, nominally 5%.

The ACIA transmits and recelves serlal data in an
asynchronous format, with one start bit, seven or eight
data bits, and one or two stop bits, with or without parity.
As used in the SCI, the ACIA is set up for one start bit,
elght data bits, no parity, two stop bits, and divides the
clock by a factor of 16.



Bit

CTS

DCD

IRQ

OVRN
PE

RDA
TDRE

Bit

E=-7

Status Register Bit Assignments:

The status register is selected when RS is low, and R/W
1s high, and the ACIA 1s selected.

7 6 5 4
IRQ PE OVRN FE

3 2 1 2

CTS DCD TDRE RDA

Indicates the state of the CTS pin. When high, TDRE

is disabled.

Indicates the state of the DCD pin. Remains high after
DCD goes low, until reset by reading the status regilster
then the data register, or reset by Master Reset.

Framing error which indicates a lack of the proper stop
bit, which can be the result of a poor transmission, or
the break condition (open loop). :

Interrupt request status, reflects the state of the IRQ

Pin. High indicates

wrlte data operation.

interrupt. Cleared by a read or

Indicates a receiver over-run. The last received data
was not read by the time the new data was reedy.
Parity Error, when parity 1s selected, indicates that
the parity of the receilved data did not matech the
parity of the data transmitted, which results from a

lost data bit.

Received data avallable in the receiver buffer.
Transmlt Data Register Empty, ready for new data to
be entered for transmission.

Control Register Bit

The control register
1s low, and the ACIA

1 Bit & Select

2 ) Divide

8

1
i 8

Bit

1 Divide
2 Divide
1 Master

bits,
bits,
bits,
bits,
bits,
bits,
bits,

FRrERRaRE &
FRreRYFFYR W
ESESTE SESE SEER VI
mmmmﬂqq%

Assignment:

is selected when RS is low, R/W
is selected. '

Clock divide ratio, or reset

by 1 -
by 16 (SCI)
by 64

Reset

Word Length, Parity, Stop bits

data bits, even parity, 2 stop bits

odd parity, 2 stop bits
even parity, 1 stop bit
odd parity, 1 stop bit
2 stop bits (SCI)

1l stop bit

even parity, 1 stop bit
odd parity, 1 stop bilt



Bit

Bit

6

HHOO

B,

O

5 State of RTS

HOMO

E-8.

Transmit control

low transmit interrupt disabled

low interrupt enabled

high interrupt disabled

low interrupt disabled, break level

(open loop) transmitted.
Recelve interrupt control

disabled
enabled



Reference information

For further information on the 8253 Programmable
Counter, see the Intel Data Catalog
Intel Corporation
3065 Bowers Ave.
Santa Clara, Ca 95051

For information on the 6820, 6850, and 6852, see the
M6800 Microcomputer System Design Data from:
Motorola Semiconductor Products, Inc
Box 20912
Phoenix, Arizona 85036

A good source of data for TTL IC's is:

The TTL Data Book for Design Engineers

Texas Instruments, Inc.
P.0. Box 5012
Dallas, Texas 75222
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SCI. 2K Monitor version 1.6

This monitor provides the routines that initialize
and interface the LSI circults on board the System Central
Interface. Other monitor functions are a video driver for
a video display interface, commands to display and alter
memory, nigh-speed cassette routines to store and load
blocks of memory or data in a check-summed format (Auto-
matically starting and stopping the tape recorders), assign
I/0 devices, and program 2708's.

Monitor Operation

When reset is activated, or on initlal start-up, the
monitor configures the I/0 ports, sets the speeds for cas-
sette and serlal port operation, and turns off the relays.
The monitor then erases the screen of the video display,
clears the command buffer area, outputs a prompt character
() to the main console output device, and waits for a com-
mand . ’

Commands consist of one or two letters followed by
hexadecimal addresses where appropriate. Command letters
must be followed by a space, then addresses a8 necessary.

If a mistake is made when typing in a command, hit rubout

or control H (backspace) to delete the last character typed.
Addresses can be from one to four hex characters (@-9,A-F).
If more than four hex characters are typed without any inter-
“vening space, only the last four characters will be used.

For example, if ACl@P is typed, only Cl@@ is seen by tae
monitor. To read 16 bytes of a tape, and place them at

¢oPP hex, the following is sufficient: RS ¢ 10 (CR).

All command strings are termlnated by a carrilage
return. At this time, a line feed and carriage return are
output, and the command is executed. If the command is
erroneous, or there 1s an error in the command string,
ERROR 1is output and the monitor waits for a new command.
After the command has been executed, an appropriate remark
is output and the monltor awalts another command.

Escape

All command routines contailn an escape. To return
to the command mode, just hit the Escape (Esc) key on the
main console input device. The routine belng executed will
abort, and the monitor will wait for a command input. When
escape 1s used to exlt cassette routines, the cassette relays
are left activated. This allows the operator to rewind, or
fast forward the cassette. Before using the cassette rou-
tines again, the reset switch must be activated, or:-a com-
mand to go to the start of the monitor. This re-initializes
the cassette ports and turns the relays off.

Video Driver Software

This driver assumes that the video interface is a
1k block of memory located at CCZP to CFFF hex, and that
CC@@ is the upper left-hand. corner of the monitor screen.
A cursor 1s displayed on-screen to indicate where the

next character will be ltten. Control commands availabl
are: carrlage return, whicn moves the cursor 0 tne leftm
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hand margin; line feed, which moves the cursor down one
line; control H, a backspace, which moves the cursor back
one position (when the cursor is at the left-hand margin,
backspace moves 1t to the rignt-hand margin, one line up);
rubout, does the same thing as backspace; control X, a
vertical tab, moves the cursor to the upper left- hand
corner of the screen (useful for live-action games, the
program can use the upper left corner as a reference point
to the rest of the screen when changing parts of the display);
control L, form feed, which erases the entire screen and
places the cursor at the upper left corner of the screen.

Wnen the last line of the display is filled, the screen
is scrolled up one line. The speed at which this occurs
can be varied by typing #-9 during tne scrolling process.
P 1s the slowest speed, about 2 seconds per line, and 9 is
- the fastest, about 19 lines per second. Typing a space
will stop the scroll. Typing any other character will
start 1t again. »

There are differences among the video interfaces
offered on the market. The P-Tech VDM requires that bit 7
be low for characters output to the screen. The Poly VTI
requires bit 7 be high. The areas where bit 7 is critical
are i1llustrated in the vlideo driver section of the assembly
listing. :

Jump Locatlions

At the beginning of the monitor are 12 jump in-
structions. The flrst jump simply Jjumps to the start of
the monitor. The following jumps are the solution to easy:
interfacing with any program. Just call tne appropriate
routine and the SCI monitor takes over to do all the inter-
face work. No need to worry about port locations, status
data, or cassette routines. Bach call (3 bytes) replaces
at least 10 bytes in a typlcal status check,data handling
routine, and the 12 bytes of cassette functions replace at
least 38 bytes of code, in addition to providing much more
advanced functioning. So program modification is simple,
fast, and saves memory space.

Data in the routines is always handled in the
accumulator (A). H is the high-order nibble of tne SCI
memory location (example, D@PQ®, E@PD, Fogd, etc.).

1093 Jumps to the input routine and returns to the
calling program with the character from the
console input device. Bit 7 is not masked.

H@p6 -Jumps to the comsole output routine, outputs the
cnaracter, then returns.

HPB9 Cassette input. Calling thils location starts the
recorder, walts for a level indication, inltializes
the cassette circults, and returns with a data byte.
Each subsequent call returns with a byte of data.

H@@C End cassette read operation. Call this location when
all the data has been read. This routline taen walts
for an inter-record gap (a blank spot), then turns
off the recorder.

HO@F Cagsette write. This routine turns on the recorder,
writes a leader on tape, sets the baud rate,. outputs
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the sync bytes then the data. Subsequent calls will
- write data to tape.

H@12 Cassette write end, writes a brief trailer, followed
by an inter-record gap, turns off the recorder, and
returns to the calling program.

HP15 Parallel input from the second parallel input port.
(Port H@). Gets the data byte and returns. Useful
for paper tape readers or analog-to-digital converters.

H918 Parallel output, port H6. Outputs a byte, then a
strobe pulse to the peripheral, and returans.

H@1B Input status check. The status of the currently-
selected input device is polled. If data is not
avallable, the zero flag is set. If data is avallable,
the zero flag is not set, and the accumulator will
return with the data byte. Thlis is useful for escape
routines, data input, and is directly compatible with
Processor Technology software. Bit 7 is masked low
on all data (E6 T7F).

HP1E Input masked. Thls routine 1s identical to H@P3,
but masks bit 7 low for all data. Saves two bytes
in the user's program.

HP21 ‘Write B. This routine outputs the data byte passed
in the B reglster. Directly compatible with Processor
Technology software.
Hy 24 Call EScepe, ekl fnput Chavacter, yetula
For detalls on the use of these Jjump locations, and
interfacing the SCI to popular software, see appendix H,
"Patches to Popular Software”.

Cassette Format

The cassette tapes written and read by this monitor
have the following format: a leader of tone, a clock syn-
chronizing byte (3C hex), a data synchronizing byte (E6 hex),
a low-order starting address byte (where the data will be
stored), 'a high-order starting address byte, a high-order
block=length byte, a low=-order block-length byte (the number
of data bytes), the data, and a checksum which is the 8-bit
result of adding all the bytes (excluding the clock and
data sync bytes), and finally a trailer tone and an inter-
record gap (a blank spot).

When an external program is calling cassette functlons
via the Jjump locations, the sync bytes and the leader and
traliler tones with an inter-record gap are generated by
the SCI. The header and data information are the respons-
ibility of the calling program.

Monitor Commands

The SCI monitor will accept both upper and lower case
characters, In the command mode, blit 7 is ignored.
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In the following explanations, CR means Carrilage
Return, or simply Return. ADDR means a one to four character
hex address. Commands, thelr operands, and hex addresses
must be separated by one Space. .

AI K, P, or S(CR)

A0 P, S, or V(CR)

D ADDR(CR)

DA ADDR ADDR(CR)

E ADDR(CR)

EM ADDR(CR)

G ADDR(CR)
H ADDR ADDR(CR)

I NN(CR)

Assign Input device, either Serial,
Parallel, or the Keyboard port at IC-
44, When reset is activated, input.
returns to the device specified by
the DIP switch (see page 11).

Assign Output device, elther Parallel,
Serlal, or Video interface using the
SCI video software driver.

Dump hex data from memory. Dumps one
line of 16 hex bytes, starting at ADDR.
To dump additional data, hit the space
bar. To return to the command mode, hit
any other character.

Dump ASCII; displays memory data in
hex bytes, and the ASCII equivalent.
Useful for locating tables and com-
ments in programs.

Enter memory. The memory address and

its content are displayed. If a new

byte is desired, type it in and 1t

will be entered into memory. The byte
actually stored will be displayed, and

the next memory location will be displayed.
If the content is to remain unchanged,
typing a space will bring the next byte.
Typing a non-hex character will terminate
the routine. If you want to move back-
ward in memory, hit Control H, a backspace.

Enter Memory. Similar to the E command,
but no data is read from memory. Sixteen
bytes may be entered per line of type.
This routine saves paper when using a

printer for console output. Use the DA -

or D command to verify correct entry of
the data into memory.

Go. Transfers executlion to that address.

Hex arithmetic. Calculates the sum and
difference of the two hex numbers. The
first number printed is the sum, the
second is the result of subtracting the
first number from the second.

Input from port NN. The byte at the
specified port is displayed. To repeat
the input, hit the space bar. To return
to the monitor, hit any other key.

M ADDR ADDR ADDR(CR)Move memory from the block specified by
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the first two addresses, to a block
starting at the third. The data is
moved and then verified. Any errors
that occurred in the move are listed.

Can be used as a simple memory check,
see appendix G.

O NN MM(CR) Output the hex byte MM to the port NN.
To repeat the function, type a space.
To return to the monitor, hit any other
key.

P ADDR ADDR(CR) Program a 2708 with data from memory
beglinning at the first address, to
the 2708 at the second address, which
for the SCI is HB¢Y (D8Y@, EBPYP, etec).
When the 2708 is programmed according
to Intel specificatlions, the data 1s
checked, and any errors listed. Allow
about 2 1/2 minutes for execution.

RC(CR) Read Cassette. Reads a cassette tape
of the format specified earllier. When
finished, writes COMPLETE. If the
checksum read in doesn't agree with
the checksum on the tape, an error
has occurred.  In thlis case, the monitor
-wrltes TAPE ERROR.

RS ADDR ADDR(CR) Read Specify. If no address is given,
reads all information in the file and
places it in memory, including the
header, beginning at #9p@d. If one
address 1s glven, the information
is placed in memory starting at that
address. If two addresses are given,
that block of memory is filled with
the first part of the file. The recorder
is stopped when it reaches an inter-record
gap. The checksum is calculated to check
for errors, except wnere two addresses
are given. In that case, TAPE ERROR
always appears.

RV(CR) Read Verify. Reads a file and compares
it with memory. Useful for checking
files as they are written to make sure
there are no errors.

S ADDR ADDR N1 N2..N9 Search the memory block specified by
the two addresses, for the hex character
string N1 N2...N9., The address of the
start of each string found is printed.

Up to 9 bytes may be specified, and a
minimum of one, or the routine will

loop forever. If all memory 1is searched,
allow 50 seconds for execution.
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SR NNNN(CR) Set Read speed for the cassette. The
appropriate hex number, NNNN, is given
in the Baud Rate table, page C=l. When
reset is hit, the SCI returns to the
read speed specified in the initialization
routine.

SS NNNN(CR) Set Serial speed for the serlal port.
Same requirements as SR,

SW NNNN(CR) Set Write speed for the cassette. The
requirements are the same as for SR.

V ADDR ADDR ADDR(CR) Verify a block of memory specified by
the first two addresses, with a block
of memory starting at the third address.
Useful for checking the programming of
2708's, or changing bits in different
memory blocks.,

WC ADDR ADDR(CR) Write Cassette, the memory block
specified by the two addresses, in

the format defined earlier. The
routine says WRITTEN when done. Auto-
matically starts and stops the recorder
as do all tape commands.

Z ADDR ADDR NN(CR) Zero memory from ADDR to ADDR. If NN
18 not given, zeroes are written. If
NN is given, the memory block is filled
wlth that hex byte. Makes a simple
means to fill memory with sync bytes to
write a sync tape for recorder set-up.
Or fill memory with FF to check the
erasure of 2708's.,

Hitting Escape will cause an exit from all routines,
and return to the command mode. If used during a cassette
routine, reset must be hit before trylng to use the cassette
routine again, or Go to the start of the monitor (HO00), or
output 00 to port H2 the cassette port control.

Cassette commands turn the relays on and off to con-
trol two recorders, one for read and one for write. If only
one recorder is used, wire the two sets of relay contacts
together in parallel, as outlined on page 6, Cassette Control.

Keyboard problems

Keyboards with unlatched outputs may have problems with
Escape functions. Increasing the keyboard strobe pulse to
20 ms will allow the strobe and escape character to be
recognized, while the monitor is executing a program. Also,
some encoders are nolsy on the data lines when not active.

A false escape character may be occasionally generated which
the SCI monlitor will interpret as a legltlmate escape. Con-
necting a transistor such as a 2N3904 to bit 4 of the key=
board data lines, and driving it with an active-low strobe
will eliminate the problemn.

Sl 8 T, evelow Strobe
Gnd £” 2 M390Y
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Using the 8253 for a sweep generator.

Using the cassette output pin (2 of IC pad 41 for low
level, and pin 3 for high 1evel§ as the signal source, and
the following program, the 8253 can be programmed to
sweep any range of frequencies. Thls range can start as
low as 30 hz, and go as high as 1 mhz (to use the 1 mhz
band, the output capaclitors of the cassette system

must be bypassed, so get the signal direct from pin 11 of:
IC-31, the T4LS386).

The program as written produces an electronic siren,
which provides interesting results when piped through a
stereo. For a slowly changing tone that can be used to
check the response of an audio amplifier, change the following
lines:

0000 21 00 30 thls changes the start frequency
O00OA 1E 80 this changes the total range
0013 01 00 EO this changes the magnitude of the step

Program to sweep the 8253
0000 21 00 OC set the starting frequency to 651 hz

0003 01 AO FF set B to subtract 60hex each freq change
0006 3E 76 set up 8253

0008 D3 DB SCI address set for DOOO. change to suit
000A 1E 10 set number of steps

000C 7D .output L to 8253 counter

000D D3 D9 change D9 for other address of SCI
O0OF TC output H to 8253 counter

0010 D3 D9 change D9 for other address of SCI
0012 C5 Push B to save

0013 01 00 FA set up a delay

0016 03 increment BC

0017 78 MOV A,B

0018 Bl ORA C all zeroes yet?

0019 C2 16 00 JNZ if not, loop

001lC C1 POP B restore BC

001D 09 DAD B add B to HL

O0Ol1E 1D DCR C decrement step counter
O01lF C2 OC 00 JNZ loop until done

0022 C3 00 00 JMP start all over

Try other variations of locations 0000, OOOA, and 0013
for different sound effects.
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Simple Memory Checker

Using the E command and the M command, & simple check
of a block of memory can be made to look for hard errors
(Always bad bits). This is a simple, fast memory check.
Since it only executes once, i1t 1s not always able to find
elusive errors, but will pinpoint hard memory failure.

Using the E command, to check and verify entry, enter
the following sixteen bytes of data in the first sixteen
locations of the block of memory to be tested:

@@ 11 22 33 44 55 66 77 88 99 AA BB CC DD EE FF

Hit return and using the Move command, enter:

M ADDR1 ADDR2 ADDR3(CR)

ADDR1 is the beginning address of the sixteen bytes of
data, ADDR2 1s the ending address of the block of memory,
minus 16, and ADDR3 is ADDR1l plus 16.

Example:

A block of unknown memory at 2000 hex to 2FFF is to be
tested. PFirst, enter the sixteen test bytes:

E 2¢@0 (CR)

200% NN o7 @¢

2¢@1 NN 11 11

2¢@g2 NN and so on until all 16 bytes are correctly

entered. NN above is the present content of the memory
locatlon.

Then use the Move command :
M 2¢p@ 2FEF 201%(CR)

This command then fills the block of memory with the
sixteen bytes of test data and checks for any errors., If

any errors do show up, the memory is unusable and should
be tested thoroughly to locate the problems.
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Interfacing the SCI Monitor to ESP-1
ESP-1 is an Assembler, Editor, and Monitor for an 8080,
written for the 8080 by Michael Shrayer. The followlng
patches are for the SCI Monitor version 1l.5.

Location Code before for SCI

6C52 CD 96 H@ Output

6CAD - CD @6 HO Output

TBC6 DB 09 C3 1E Input.

7008 E6 92 507

TOCA CA C6 79

TOCD DB g1 Cc3 24 HO Escape Routine
7DCF E6 TF :

79D1 " c9

7ODF DB @9 o0 Do Output

79E1 E6 @1 o0 90 "

TOE3 CA DF 70 o0 00 0P "

TOE6 78 78 "

TOET D3 A1 C3 g6 HP "

TPE9 Cc9

TTES 26 29 Cassette Read
TTEC 26 29 ol i
77F¢ 26 29 " n
TTFA 26 29 o B
7815 26 29 " "
781D CD ED 74 CcD @¢C HY " ol
7829 21 g9 6¢ CD ED 79 " -
7823 C3 DE 73 21 99 60 " "
7826 CD BD 79 C3 DE T3 n "
7829 DB 6B . CD BD 1 i
782B E6 19 78 C3 " o
782D c2 26 78 P9 HP T8 " "
776C CD AT 77 C3 T4 77 Cassette Write
7776 A7 AA. n "
777A A7 AA " "
777E A7 A.A n "
7782 V A7 AA 1" "
7780 A7 AA n "
7794 A7 AA . #
TTAL 21 SF 78 CD 12 HQ " "
TTAL C3 E5 76 21 5F 78 " =
TTAT ' F5 ‘ c3 " "
TT7A8 CD BD 79 E5 76 F5 B B
TTAB DB 6E 'CD BD . .
TTAD E6 20 70 F1 " "
TTAF c2 A8 77 C3 @F HP " "

In the Escape routine, if ESC 1s typed the SCI monitor
will take over. This is not a standard character for ESP-1.

In the cassette read routine, if ESP-1 detects an error,
the SCI monitor must be reset to turn off the recorder, and
reset the cassette port. '

The wrlte cassette routine takes full advantage of the
SCI monitor to write a tape and control the recorder.

In the above, H stands for the 4k memory block of the
ScI (pd, ED, etec.).



Patches for Cromemco 3k Control Basilc

Cromemco 3k Control Basic 1s a simple Baslc modelled
after Palo Alto Tiny Basic. It has integer arithmetic,
and can call i1ts programs located anywhere in memory. Its
greatest utility 1s in control applications, such as Data
Aquisition, and process control.

Location . Code Before Code for SCI

EE9D DB 99 Fl1 E5 Output routine
EEQF E6 80 F5 E6 o

EEAL CA 9D EE 7F CD 06 "

EEA4 Fl 500 o

EEA5 ES 1,11 B

EEA6 F5 20 "

EEA7 E6 TF o0 90 "

EEAQ D3 91 o9 0P "

EEEE DB @9 CD 1B Input routine
EEFg E6 40 HO o9 ;i

EEF2 c8 c8 .

EEF3 DB @1 o0 00 .

The SCI input routine checks status of the selected
input device, and returns with the zero flag set 1f no
data is avallable, If data was availlable, the zero flag
is not set, and the accumulator contains the data input.

In the above, HP represents the memory block of the SCI
monitor, such as D@, EJ, etc.
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MICROCHESS by MicroWare Limited :

An aggressive game of chess, a challenge for any player.

Location Original Code SCI

@DF1 DB ¢d CD #3 Input Routine

@DF3 E6 40 HO @¢d

@DF5 CA F1 @D o7 o0 o2

@DF8 DB @1 o0 @0

@DE6 DB ¢g C3 21  Output Routine, Character
@DE8 E6 8¢ HF 80 1s in B register.

@#1D7 C3 ¢p EY C3 ¢g¢ HF Return linkage to monitor

The game of CHASE

$1A9 DB g8 CD @3 Input Routine
@1AB E6 40 oy o8

@1AD CA A9 @41 o8 g0 9o

@1Bg DB @1 gs o

Output 1s always to the video display memory located
at CCPJ to CFFF hex. (Normally a VDM-l?

TREK-80

The best game of STAR TREK to hit the market. A live-
action game, it's a challenge to win. Output is always to
a video display memory which must be equivalent to a VDM=-1l.
TREK=-80 1s from Processor Technology.

P1Bg DB 0@ CD 1B Input Routine
g1B2 g9 HJ

@1B3 E6 4@ oo oF

#1B5 C8 c8

@186 DB @1 97 og

@1B8 E6 TF E6 7F

This is a typicai Processor Technology input routine
and 1s applicable to most of their software.
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'D0'00 0005 *#xx%x%SCI MONITOR VERSTON 1o06%x X¥%%x%:
D000 0070 PORT EQU 0DOH PORT LCCATION
D000 0015 STACK EQU CDFCOH STACK LOCATION
D000 , 0020 STKO EQU STACK +4 INF DEV COCE
D000 0025 STK1 EQU STACK+E OUT DEV CODE
D000 WS &° 0030 STK2 EQU STACK+6 SCROLL SFEED
D000 , 0035 STK3 EQu STACK+7 CASS READ €PD
D000 ' 0040 STKS EQU STACK+9 CASS WFITE SPD
D000 - ) ‘ . 0045 STK7 EQU  STACK+11 SERIAL SPEED
D000 ' 0050 STK9 EQU STACK+13 TEMP STORE

D000 0055 STK10 EQU STACK+14 VDM CHARACTER
Dooe 0060 STKi1 EQU STACK+15 VDM FOINTEF
D000 0065 STK1i3 EQU STACKk+17 TEMP STORE

D00OC 0070 STK15 FEQU STACK+19 TEMP STORE

DG'00 0075 STK16 EQU STACK+z0 TEMP STORE

D000 0080 STK17 EOU STACK4 21 INPUT BUFFER
D000 0085 PORTO EQU PORT40 PAR INF

Do'oo - 0090 PORT1 EQU PORT+1 CONTROL REG
D000 . 00S5 PORT2 EQU FORT42 CASSETTE CONTROL
D000 0100 PCRT3 EQU FORT+3 CONTROL

0000 ‘ 0105 PORT4 EQU PORT+4 KEYBD 1IN

D000 ' 0140 PORTS5 EQU PORT45 CONTROL

D000 . 0115 PORT6 EQU PORT46 PAR 0UT

DGOoC 0120 PORT7 EQU FORT47 CONTROL
" pooo 0125 PORT8 EQU FORT+8 CASS READ CLOCK
D000 - : 0130 PCRT9 EQU PORT+9 CASS WPITE CLOCK
- nooo 0135 PORTA EQU PORT+10 SERIAL CLOCK
po'oc y 0140 PORTB EQU. PORT+11 - CONTROL REG
D000 0145 PORTC EQU FORT412 UART CCNTROL
D000 . 0150 PORTD FEOU PORT+12 UART DATA

D000 ' 0155 PCRTE FEQU PORTA 14 ~ CASS SSDA CONT
D000 01€¢0 PORTF EQU PORT+15 . CASS SESDA CATA
D000 . . 0165 %*xCODE STARTS HERE %

DCOC (3 27 [0 0170 scI JMP INIT INIT PCRTS

D002 €3 64 [2 0175 JMP INPUT. INPUT

DO0E €3 95 C2 0180 JMP WRITE WRITE

DOO0S €3 D1 [3. 0185 JMP CASRO CASS INPUT
DOOC €3 D6 [4 0150 JMP  END TURN OFF RELAY
DCOF €3 90 [5 0195 JMP CASWCO CASS WRITE
D012 C3 EE C5 0200 ' JMP CASWZ END OF WRITE
DO1c €3 7C C2 0205 JMP FIN PAR INPUT
DO1€& €3 BO [2 0210 | JMP FOUT , PAR QUTPUT
DO1E €3 52 [2 0215 JMP ISTAT INP STATUS
DC1E €3 'SE [2 0220 JMP INFM INP MASKED

D021 €3 ‘98 [2 0225 JMP WRITE B QUT T
D024 €3 56 [2 0220 b JMP ICHAFR ESCAPE

No27 21 €0 CF 0225 INIT LXI SP»STACK SET STACK

DoO22 3E OC 0240 MV As0CF ERASE VIDEG
Dc2C ¢D BC [2 0245 CALL VDM+1

NC2F 2E 30 0250 MV I As30F INIT PARALLEL FORTS
D031 C3 D1 0255 ouT PORT1

D032 [3 D3 0260 ouUT PORT2

DO3E C3 D5 0265 ouT PORTS

NE37 C3 D7 0270 ouUT PORT7

DC3S C[3 DB 0275 ouT PORTE CLOCK FREG

DO3E §7 0280 sue ) SET INPUT PORTS

po3C [3 D4 0285 ouT PORTY
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DO3E [C3 DO - 0290 oUT PORTC PAR IN

no'4e 2E 00 0295 MV I A500 RESET VvDV

Do42 3 C8 03co0 0UT (C8H

DC4L” 00 00 : 0305 CW C CUSTOM

DCU€ 00 00 0310 CwW C

DOYE 00 00 0315 CW C §
DC42 2E FF 0320 MVI 250FFH OUT POFT

po4c €3 D6 o 0325 ouUT PORTE

DCY4E 2E OF c 0330 MV I b s0FF CASS CONTROL
DO5C [3 D2 © 0325 ouT FPORTZ .
D052 2E 2¢C . & . 0340 MVI ps2Ck ENABLE PORTS
D05t [3 D1 - 03us ouUT PORT1 2C=NEG STRCBE
DOS5¢ 3 D3 0350 0UT FPORT3 ZE=P0S STRGBE
NCs5¢ €3 D7 . 0355 ouT FORT?

DOSe 11 C4 CF . 03¢0 INITLI L'XI CsSTKO SW. ON=K AND V
NOSC 06 07 - 0365 MVI  EsOQ7F KEYBD=-VIC

DCSF [B D2 0370 IN FORTZ SW OFF=SERIAL
D061 07 0375 RLC "IN AND OUT

Do6z 07 0380 RLC

D062 (7 0385 - rORLE

No6L ¢7 . : 0390 MOV FsA SAVE A

DC6E E6 02 3 0395 AN1 62 MASK SkITCh
D067 12 - 0400 ‘ STAX C : INP DEVICE

DO &€ 13 ’ 0405 INX C

DO6S 12 . 0410 STAX [ - OUT DEVICE

No6t 7C 0415 MOV AsH , GET A

"DOGE €7 0420 RLC GET CTHER €W

PO&6C E6 02 » 0425 ANI C2H MASK SW

DC6E C6 2C . : 0430 ADI ZCH ADC EOF <TF
Dc'7C €3 D5 G, 0425 ouT FPORTE SET STFOBE POL
No7z 0440 %3STROBEe SW ON=NEC s SW OFF=POSxx

D672 21 Bé [7 ; nyys L¥1 FsTAEL2 SET CTFEF CPTIONE¢
D075 13 ‘ 0450 INIT2 INX L

NC7¢ 7E 0455 MOV AsM GET DATA

D077 12 460 STAX

DC7¢ 23 04és INX k-

D07S €5 . 0470 CCR 6

DC74 C2 75 CO o475 JNZ INITZ

No7L s7 o4eo0 SUE 2 TURN OFF RELAYS
DO'7E €3 D2 0485 OUT PORTzZ

DC'8C 2E 03 0450 MVI 203} SET LP SERIAL FORT
Dos2 L3 DC : 0495 ouT FORTC

D084t 3E 11 0500 MVI Asidb

Do8¢ 3 DC 0505 ouT FORTC

Do ee 3E B6 0510 MV I AsOE 6F SET UF CLGCKS
Dc8r L3 DB 0515 ouT FORTE ) -
DO8C 2E 70 0520 MVI As70F -

DOBE [3 DE 0525 ouT FORTE

DC'9C 1B 0520 pex C

D091 1A 052 LDAX

DC9z [3 DA 0540 ouUT FORTA

DO94 13 0545 INX C

D09t 1A 0550 LDAX

DC9¢ [3 DA 05E5 0UT-  PORTA

Nnoge 21 D5 [F : 0560 SIRT L'X1I FsSTK17 INITIALIZE INFUT BUFFER
NDCSE 26 OC 05£5 MVI ¥ 50Dk

DOSC 23 0570 INX 3

DO'SE" 57 0575 SUB A
DC9F ED 05¢e0 CMP L



NE'AC™ (2
DO AZ 31
‘DCAE 21
DCAS' CD
DO AC CE
DCAE 21
DOB1* CD
DCBY FE
DCBEé CA
DOBS FE
NGBE: CA
DCBE FE
DCCC CA
DGC2 FE
DCCE CA
pcce 77
pece cD
DGCC 23
nect ob
DGCE €2
DCD1 €3
DOCY 79
DCDE FE
DCD7 CA
DoDs oC
DCDE 2B
DoDC 36
DCDE 2E
" DCEC CD
DOEZ (3
DOEE 7E
DOE7 23
DOEE [6
DCE/ (8
DCEE' C6
DCEL” D
DOFC CA
DCFZ [6
DCFE CA
DOFE 2C
DOFS €9
DCFs 21
DCFC CD
D10C CD
D102 17
0104 17
D105 17
D10€ 47
D107 €D
N104 CA
D10l 23
N10E €0
N10F 22
N11z' CE
Dilk 24
D117 EE
Di11€ CA
D11E 23
D1iC 23

9E
‘Co
E7
31
28
N5
BE
08
D4
7F

Dy

1B
D4
o0
FA

9%

B1

‘CC.

28
AC

0oC

‘08

99

‘B1.

20
7E
Ccl
0A
cC

D5
‘88
E6

E6
OE

D1
'EY
62

[o
CF
Lz
£2

[F
€2

£o
ro
Co
Co

2

Lo

L4

o

L2
Co

{1
Cq

o
CF

L3
co

o
C1
CF
L7

L1
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0585
05¢%0
0565
D&CO

06C5

0610
0615
0620
0625
0620
0625
0640
0645
0650
0655
B6E0
0665
0670
0675
6680
0685
0650
06¢<5
0700
0705
0710
0715
0720
0725

0730

0725
07U0
0745
07c50
0755
07€0
0765
0770
0775
0780
0785
07¢0
07¢5
08cCco
g8rcs
0810
0815
0820
0825
0820
08235
0eqo
0845
0850
0855
08¢0
08¢€5
0870
0875

COMMD

DELET

CHCK

CrD1

CvD2

wNZ
L'X1
LXI
CALL
MVI
L'XI
CALL
CPI
JZ
CPI
\JZ

- CPI

JZ
CPI
JZ
MOV
CALL
INX
CCR
JNZ
u MP
MOV
CPI
JZ

-INR

Cex
MVI
MVI
CALL
JMP
MOV
INX
SuUl
RZ
ADI
CALL
JC
SUI
JC
INP
RET
LXI
CALL
CALL
RAL
RAL
RAL
MOV
CALL
JZ
INX
ADE
SHLD
MV I
LXI
CMP
JZ
INX
INX

STRT+3
SPsSTACK
HFsCMNTC
COMNT
Cs28F
FsSTK17
INPM
C8H
fELET

7 FH
CELET
iBH
CELET
CDH
CMO 1
MaA- -
WRITE

k

C
COMMD +5
ERROR
AsC

28H
COMMLC

C

k
MsODF
hsC8F
WRITE
COMMLC +&
AsM

F ‘
20H

¢ 0H
CONVY
ERROR
C AH
ERROFR
A

FsSTk 17
CRLF
CHCK

EsA
CHCK
$+1

}.

E

€TK 12
C»0ELH
hsTAEL1
4

CMC3

'.

}.

Fage 3

INITIAL COMMENT
BUFF LENG

CET COMMANE
A BACKESPACE?

A RUBOLT?

IF SsO0s ERASE IT

ESCAPE CFAR 2

GET RIC OF IT

A CARRTIAGE RETURN?

IF s0s EXECUTE COMMAND

" PUT INTO BUFFEF

ECFO CHARACTER

END CF INPUT BUFFEFR?
NOs LOCOP ’
YESs» TC(O MUCH

ENC OF BUFFER?
YES» RETURM

NOs INCREMENT C
CECREMENT FOINTER
ERASE CHARACTEF

A BACKSPACE

GET CHARACTER
POINT MNEXT
A EPACE ?

RESTORE
CONVERT
CARRY €ET
LETTER ?
NO

START (F INPUT BUFFER
RET AN[C LINE FEED
CHECK FIRS1 LETTER
MULTIPLY BY &

SAVE I71 IN B
CHECK ZND LETTER
IT WAS A SFACE

ADD FIRST LETTER VALUE
SAVE PCINTER

COMD CCUNT

COMMANT LOOK-UP TABLE
FIND 177

YES

NO
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D11l 23 ' 0880 - INX F

‘B11E OC 0885 INP ¢ INCREMENT COMMAND COUNTE
Di1F CA €D C4 08S0 JZ ERROR COULDN!T FIND IT
§122° €3 17 [% 0895 JMF CMC2 LOOP

.D12¢ 23 900 CIMD3 INX k GET ADCRESS OF COMMAND
Ni2€ SE 0905 ‘ MOV EsM SAVE IMN D AND E
pDiz? 23+ 0910 ~INYX 3

D12¢ 56 ' 0915 MOV CoM

D12¢ EB - ‘ 0920 XCHEFG FLACE : CE IN FL

D124 E9 0925 PCHL FLACE HL IN FC AND GO
Di2F F5 ' ; 0920 CONVO PUSH F SAVE HL

Di2C 11 '00 00 0935 LXI [sC0COF ZERO DE

D12F 2A D1 [F 09L0 LHLD €TK13 GET FOINTER TO BUFFER
D132 7E ; 09us ' MOV AsM ' _
D132 FE OC ‘ 0950 CPI COH WAS IT A CARRIAGE RET?
D135 CA 70 [1 - 0955 A CONVZ+8 YES :

D13¢ 7E . 0960 MOV AaM

D13S FE 20 09¢5 CPI Z0H A SPACE?

Di3E CA 47 [1 0970 42 CONV1 YES

Di3E FE OC 0975 - " CPI CDH ' A CARRIAGE RET?
D14C CA 47 C[1 - 0980 JT -CONV1 ’ YES

D142 23 09€5 INX F INCREMENT FOINTER
D14t €3 38 [1 0950 JMP CONVO+13 LOOP

ni147 23 0995 CONV1 INX F INCREMENT FOINTER
Di4e 22 D1 CF 1000 SHLD ¢€TK12 SAVE PCINTER
D14E 2B 10C5 [CX F GET CHARACTER
D14C CD 66 C1 1010 CALL CONVZ GET LOWER NIBBLE
D14F EF © 1015 MOV EsA SAVE IM E
-D15C (D 68 €1 , 1020 CALL CONVZ CET NIEBBLE

D152 07.. g 1025 RLC ' ROTATE

0154 (7 1020 RLC

D15t 07 ST 1035 RLC

Dis5¢ 07 ' 1040 RLC

D157 &3 1045 - ADD E GET 1ST FKALF

D15¢ EF 1050 MOV EsA NOW HAVE 1ST BYTE
D15¢ (D 6& [1 10E5 CALL CONVz GET 2Nl BYTE

Di5C &7 1060 MOV CsA

D150 D 68 [1 1065 CALL CONVZ

D160’ 07 ° 1070 RLC

D161 €7 1075 RLC

D167 07 . 1080 RLC

D162 07 1085 RLC

D164 g2 1050 ADD C

D165 57 1095 MOV [sA

Ni6¢ E1 ‘ 1100 POP F

N167 €9 1105 RET

D16¢ 2B 1110 CONV2 CCX F CET CATA

D16S 7E 1115 gAY psM :

Di16¢ FE 20 1120 CP1I Z0H _ DONE?

D16C (2 72 [1 1125 JINZ CONV3 NO

Ni16F E1 1120 , POP F GET RIC CF LAST CALL
D170 E1 1135 POP F

D171 (9 1100 RET

D172 ¢D 7€ C1 1145. CONV3 CALL CONVY CONVERT

D175 LA CC C4 1150 Je ERROF CARRY SET

D17¢ FE 10 _ 11F5 CPI 10H A NUMBER ?

D17# C2 CC C4 11€0 . JNE ERROR NO

D170 €9 11¢5 RET

D1.7E Cé6 30 ‘1170 CONVY <SUI 20H " ASC BIpS



0180

- D181

N1:832
D18t
D1 8E
D187
D182
D1 8E.
D18C
N1 8E
D1°8F
N191
D19z
D19t

D19¢:

D197
D194
D19E

0190

B1-9F

D1'AC

D1AZ

D1AgG™

D1 A7
D1 A¢
DAL
D1BC

Di1BZ®

0iBE
D1B7
D18¢
D1EL

D1BE"

Dic1
Dicz

Dice

D1cCeE
DicCe
DicC
DicCF

01DO°
01Dz
D1DE:

Di1D€E

 D1DE’

D1 DE
DiDF
DIEC
D1EZ

‘D1EE¢:
DIEY

D1EC

. D1EC

D1EE
D1EF
. DLFC

DiFT

DiFy
DIF7

L8
FE
3F
Co
FE

2
-

£s8

FE ¥

L8
reé

€9

Lé
FE
9
cp
FB
E9
cD
EB
cD
7E
co
cD

co

D
FE
CA
FE
CA
€D
7E
)
23
cD
3
2B
€3
cD
EB
0E
D
D
cD
D
23
0D
c2
D
3
D
07

07
67
47
ch
cD
cD

0A

2E
92

07

20
2B

2B

28

BS

g9cC.

9¢€

SE:

23
20
80
0E
c8
ES

9C

‘8E
‘AQ

c2
2B

10
BY
SE
9%
ES

D5
8k
Do
72

5E
99
72

L1

C1

C1
L3
L3
L3
(2
L2
[1

£1

c1

L3

L3
C1

L4
C1

L3
L2
L2
1

[1
L3
L1
L1

L2
€2
C1
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1175
1180
1185
1150
1195
1200
1205
1210
1215
1220
1225
1220
1235
1240
1245
1250
12£5
1260
1265
1270
1275
1280
1285

1250

1295
1300
1305
1310
1315
1320
1325
1330
1335
1340
1345
1350
1355
13€0

13¢5

1370
1375
13¢0
1385
1390
1365
1400
1405
i410
1415
1420
1425
1420
14325
1420
1445
1450
14F5
14e0
14¢5

LCL
GC

ENMO

EML

EF2

ENV3

ENMY

RC
CPI.-
cMC
RNC
CPI
CNC
CMC
RC
CPT
RC
SUI
RET
SUI
CPI
RET
CALL
XCHG

PCHL

CALL
XCHG
'CALL

rFov
CALL
CALL
CALL
CALL
CPI
JZ
CPI

4

CALL
rOV
CALL
INX
CALL
JMP
CcCX
JMP
CALL
XCFKG
MVI
CALL
CALL
CALL
CALL
INX
CCR
JN?Z
CALL
«MP
CALL
RLLC
RLC
RLC
RLC
MOV
CALL

-CALL

CALL

CAH

2BH
LCL

11H
(7H

<0H
ZBH

CONVC

CONVC

RTHL
Aok
RTREX
SPACE .
INPM
WRITE
Z20H
EMi
(8H
EM2
EMY
AsM
RTEEX
I
CRLF
EMO+4
F
EM1+E

‘CONVC

FUT
Cs10F
RTHL
INPM
WRITE
EMY

k

C

EM3 45
CRLF
EMZ +4
CONV2
ROTATE

EsA
INFM
WRITE
CONV2

Fage 5

NOT LET CR NUM

A NUMBER
A LOW CASE 7

NO GoobD

NO GoOr
A LETTER

CONV LCW TG UP
NOT LET 2

GET ADCRESS

PUT IN HL

PUT IN PC AND GO
GET ADLRESS

SAVE IMN HL
WRITE ADDRESS.

WRITE EYTE

GET CHAR
ECFO I7

A SPACE 1%
YES

A BACKSPACE?

YES

GET MEVM EYTE

WRITE IT

DECREMENT FL

CET ADLCR
IN HL
BYTE CCUNT

CEC COLNT

CONVERT BYTE
NIBBLE

SAVE IM B



DiF¢
N1FE
DIFC
DIFF
N2 0z
pzo?
Dz0¢
pD20¢
DZOE
D2 0C
pzorC
Dz1¢
D2:13
Dzit
Dz 15
Dz1€
0zis”
D21C
Dzil
D2'1E"
D221
Dz 22
D22k
Dz2¢
DZ2FE
Dz2C
‘Dz 2C
NZ2E
Dz2F
Dz3c
Dz 31
Dz 32
D2 3%
Dz 3¢
Dz37
Dz3¢
Dz 3p
D2 3E
DZ3F
D24z’
Dz 42
DZ 4t
D245
Dzye
neyc
Dz Uy
DZU4E
D24c¢
Dzup
Dz 52
Dz5¢E
Pz57
pzse
DZ5E
D2s(
DZ5E
Dz 61
D262
Dz 6t

£0
77

€3 96 [3
(D 28 [1
EB

CO 2B [1
3E AO

32 €D CF °
L5

E5

61 00 04
D C5 [3
7E

12

13

CD 2B C2
(2 13 [2
E1

[1

2ACD CF

30 .

(2 08 [2
01 00 04
€3 2¢ [5
23.".
0B

57

FO

El

€9

JE

(D 99 [2

23

F7

F2 31 C2
c9

(D 3E [2
c5

01 00 70

03

57

EO -

El

€2 42 .[2
c1

€9

(5

01 00 E8
(3 42 [2
CD 86 [2
E6 '80

o

€D 64 [2
E6 7F

€9

CD 64 C2
Ed R

€9

CD 52 [2

DACEN Flectronics

1470

1475
14eo0
14€5 PFRO0OGO
1490
1465
1500
1505 PROG1
1510

*1545

1520

1525

1520 PROG2
1535

1540

1545

15EQ

1555

15%¢0

15€5

1570

1575

1580 VERO
1585

1560 DONE
1565

-16C0

1605

1610

1615

1620 COMNT
1625

1620

1635

1640

1€é45

1650 DELA2
1655 DELAY
16€0

1665

1670

1675

1680

1685

1690

1695

17000 [ELAS
1705 '
1710

1715 ISTAT
1720

1725 :
1730 ICHAR
17385

i7u0

1745 INPM
17%0

1755

17¢0 INPUT

ADC
MOV
JMP
CALL
XiCkG
CALL
MV I
ST A
PUSH
PUSH
LXI
CALL
MOV
STAX
INX
CALL
JNZ
POP
FOP
LDA
LCR
JNZ

LXI

JMP
INX
CCX
suB
ORA
ORA
RET
MOV
CALL
INX
ORA
JP
RET
CALL
PUSH
LXI
INX
sue
ORA
OR A
JNZ
POP
RET
PUSH
L'X I
JMP
CALL
ANT
RZ
CALL
ANI
RET
CALL
ANT
RET
CALL

E

MsA
SPACE
CONVEC

CONVC
AsOAOQF

STK9

C

F

E»04COF

ESCAF

“AsM

r
L
[ONE
FROG2
: :
C
STK9
A
FROG1
EsC4COF
VERFY +¢
F
E
A
B
C

AsM
KRITE

COMNT
CELAY .

Es»70COF

ELAY +4

Mmoo O

B
E»0B8OCH
CELAY +4
CHKS1
8 OH

INPUT +¢
7FH

INPUT
7FH

ISTAT

Fage 6

GET NIEBLE
STCORE

FPROGRANM 27C8
SAYE IM HL

DO 16CX
SAVE A

"WANT TO CUIT?

CET BYTE
FLACE IN 2708

LOCP

CET HL

CET CE

GET COUNT EYTE
DECREMENT 1IT
LOOP

VERIFY DATA

GET BYTE
WRITE IT

BIT 7 FIGH 2
NOs, LOCP

TWO TIMES
SAVE'B

CONE 2

RESTORE BC

FALF AS MUCH DELAY

GET STATUS
BIT 7

Z= NC CATA
CET CHAR
MASK BIT 7

MASK BITE C-6

CHECK €TATLS
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Dz 67 CA 64 C2 17¢€5 JZ INPUT LOOP TIL READY
D26+ 3ACY4 CF 1770 LDA STKO INPUT CEVICE
-D26C E7 1775 ORA A - : » ;
DZ6E CA 78 [2 17¢€0 42 FINO FRIMARY FARALLEL INPULT
G271 3D 1785 CCR A '

‘Dz72 CA 82 [2 1750 JzZ FIN1 OTHER FARALLEL INPLT
Dz75 CB DD 1765 IN FORTEL INPUT FROM SERIAL
D277 C9 T © 1800 RET

Dz7¢ [B D4 £ 2 4 1805 PINO IN FORTHY :

D271 00 1810 NOP CMA IF INV DATA
DZ7E €9 - 1815 RET 4

Dz.7C' B b1 1820 PIN IN FORT1 CHECK €TATUS
DZ7E E7 1825 OR A A CHECK EIT 7
DZ7F F2 7C €2 - 1820 JP | FIN LOOP

Dz.82 [B DO 1835 PIN1 IN PORTO

Dz 8L 0O - 1840 NOP - CMA IF INV DAT
Nz8e (9 1845 RET

D28¢ 3A CY4 [F 1850 CHKKST LDA STKO CHECK STATUS
Dz8¢ E7 1855 ORA A

Dz84 CA 95 [2 1860 R PINSO PAR STAT

N2 8L 3D 18¢5 CCR A

DZ8E CB 'Di 1870 IN FORT1 STATUS PORT
Dz2'90 C8 % 1875 RZ

Dz91 [B DC 18¢€0 IN FORTC SERIAL STATUS
D293 OF . e ¥ 1885 RRC : GET BIT O

D294 (9 1890 RET

‘D295 [B D5 1855 PINSO 1IN PORTE STATUS PORT
Nz97 €9 ° A 1900 RET ‘ -

Dz9¢ 78 1905 WRITB MOV AsB CET DATA

"D29¢ F5 . 1910 WRITE PUSH PSWH SAVE A

D29+ 3A C5 [F 1515 L'DA STK1 0UT CEVICE

Dz9l E7 - * 1920 ORA A

D29E CA BB [2 ' 1925 JZ VDM VICEO FOUTINE
D2 A1 3D 1920 CCR A

D2.A2° CA B1 [2 1935 JZ POUT+1

DzAE [B DOC 1940 SOUT IN FORTC

D2 A7 E6 02 1945 ANI C2H READY %

DZAL9 CA A5 D2 1850 - JZ "S0UT LOOP

DzAC F1 1955 FOP PSW GET A

D2:AC C3 DO 1960 ouT PORRTD

NZAF (9 19¢5 RET

D2'BC” F5 1970 POUT PUSH PSV SAVE A

DzB1 [B D7 1975 IN FORT? CHECK STATUS
D2BZ F7 19€0 ORA A 2IT 7 FIGH 2
D2BL F2 Bl [2 1985 JP ' FOUT+1

DzB7 Fi , 1950 POP FSW CET A

D2BE 3 D6 1995 ouUT FORTE

NZBA C9 2000 RET

DzZBE F1 2005 VLM POP FSW CET A

D2BEC C5 2c10 PUSH B SAVE REG'S
DzBL [5 2015 PUSH

DZBE E5 2020 PUSH F

DZBF F5 2025 PUSH FSW

DzCC ZA CF [F 2030 LHLD <€TK11 GET VDM FOINTEF
DZC2 FE OC 2025 CPI (CH CRASE SCREEN ?
DZCE CA 44 [3 _ 20u0Q 42 FF YES

NZCE FE OC : 20U5 CPI CDH CARRIAGE RETURMN ?
DZCA CA 54 (3 20500 JZ CR

DzCL FE OA ; 2055 CP1 0AH " LINE FEED 1%



Dz CF’
DzD2
“DzDL
NzZo7
ozpe
“DzDC
Dz DE
Dz E1
NDZE2
D2EL
DzZEE
D2EE
DZ EF
NZ'EE
DZEF
D2 F1
D2F2
Dz F2
DZFY
DzFE
DZFE
DZFE
DZFE
nIoc
Do
N20¢
‘DI0E
DIOE
D.of
‘DI1¢C
D244
D312
D312
DI 1L
D31¢
D3is
n3ic
D31F
D320
0321
pi2:z
D222
DI2¢
D22¢
D22¢
D22c
02.2C
DI2F
N3z
D23y
D237
D23¢
D3¢
D33y
D33
D23
D3 3L
DIIF
Dyt

CA
FE
CA
FE
CA
FE
CA
E6
77
23

o

CA
3A
57
1E
13
S7

E2 .

E3
c2
)
CA
FE
€2
ch
FE
r2
()
CA
17
17
17
17
cé
32
z1
i1
7E
12

13

23
ch
CA
2B
26
7D
FE
€2
26
22
Fi
El
L1
€1
L9
7C
FE
c9
7D

6E
08

7.0

7F
7D
0E
83
7F

3cC D3

32
Cé

FF

‘F1
52
is
20
06
SE
3 A
19
‘30
i9

6C
cé6
40
‘00

3C
1F

20
‘Co
25

AQ
‘CF

‘DO

£3
L3
L3

€3

C3
LF

L2

C2

L3

€3
.

L3

C3

CF
cc
cc

L3
L3

L3

CF

DAJEN

20€0
2065
2070
2075
2080
2085
2090
2095
2100
21C5

2110 VD1
2115

2120
2125
2130
2135
2140
21u5
2150
2155
21¢0
2165
2170
2175
2180
2185
2190
2185
22C0
2205
2210
2215
2220

c 2225

2220
2215
2240
22145
2250
2255
22¢€0
22€5
2270
2275
2280
2285
2290
2295
23C0
2305
2310
2315
2320
2325
2320
2325
2340
23U5
2350

Flectronics

SC1

sC2

SC3

VL2

Vi3

“Z
CPI
JZ
CPI
JZ
CPI
JZ
ANI
MOV
INX
‘CALL
JC
LDA
rov
MVI
INX
SUE
ORA
ORA
JNZ
CALL.
JZ
CPI
JN2Z
CALL
CPI

UNC

SUI .
JC
RIAL
RAL
RAL
RAL
ADI
STA
LXI
L'XI
MOV
STAX
INX
INX
CALL
JC
CCX
MV
MOV
CPI
JNZ
MVI
€HLD
FOP
PopP
POP
FPOP
RET
MOV
CPI
RET
Moy

LF
(8H
ES
7Fh
ES
CBH
FOME
7 FH
Ms A
F
Vb3
VD2
€TK2
CsA
EsOFFH
E = s

m M >

€C1+6
ISTAT
€C3
20H
$+3
INPM
ZAH
€C3
20H
SC3

ECH
STK2
Fs0CCYCH
Ls0CCOCH
AsM

C

C

F

vD3
SCI+6
F
Fs20F
AslL
(COH
€SC3+16
MsOACH
€STK1d
PSW.

F

[

E

[ONE
AsH
(DOH

AsL

Fage 8

A BACKSPACE 2
A RUBOLT ?
CTRL KsHOME 7.

POLY-Fé 80
PUT OM ESCREEN

END OF SCREENT,

GET SCEOLL SPEED

DONE ?

LOCP

CHANGE. SFEED?
NO

A SPACE?

WAIT FCR CFAR
GREATEF THAN 9 ?
YES

SUB ASCII EIAS
NOT 0-¢

MULTIPLY BY 16

STORE €SPEEC

START €CFROLL

START (F SCREEM
CET BY1E
FOVE IT

DONE?

POLY-2C
DONE ?

FOLY-OFFH
SAVE PCINTER
RESTORE RECG'S

C7-80Xz4
RC-8CXz4
GET L



D344
naga
~D2 Yu
N3y7
Nays
DAYy
DIYE
DI4cC"
D350
D351
D25L:
Das¢
D357
Dis5¢
DIs5¢
DISE
DI5E
D261
N3 61
D362
D263
DIt
D267
D36¢
DI 6E"
D2 6F
D274
N7z
D375
" D37¢
D377
D37¢
DI7C
D3 7F
Na8C
nagz
D2 8¢
D28¢
D3'8E
Dleal
D29¢
D39z
D2 gs
D3 9¢
D2 9¢
NI gE"
D2 9cC
ORE-TS
D3 9E
D2 9F
DI A0
DI AL
DAL
N3'A7
DIAE
D3 AE
DTAE
DIAF
D2t

FE 80

c9 ‘
21 FF (F
36 20
¢B

7C

FE CB

€2 .47 [3
29

€3 32 3
36 20

7D

E6 CoO

EF

7E

32 CE [F
€3 32 €3

7 A

sC

|

CASD L3
7E

32 CE CF
(3 32 (3
3A CE CF
77

11 40 €O
19

7E

32 CE [F
C3 E5 L2
6 20
2B

€3 E5 [2
16 20

21 00 CC
(3 '32 (3
IE 0C

(D 95 [2
IE 0A

CD 95 €2
€9

3E 20

(D 99 [2
€9

F5

1F

iF

1F

1F

CD AF [3
(D 99 [2
Fi

CL AF D3

(D 99 [2
c9

E6 OF

t6 30

DACEN Elsectronics

23585
2360
23€5 FF
2370
2375
2380
2385
2390
2395
2400
2405 CP
2410
2415
2420
2425
2020
2435
24540 xxxTHE
2445
240
24E5

2460

24¢5
2470
2475
2480 LF
2485
24¢0
2495
2500
2505
2510
2515 B¢
2520
2525
2520 HOME
2535
2540
2545 CRLF
2550
2555
2560
25¢5
2570 SPACE
2575
2580
2585 RTHEX
2590
2595
2600
2605
2610
2615
2620
2€25
2630
2635
2640 BINAS
2645

CPI 80H
RET

LXI Fs0CFFFH
MV I Ms20F
CCX F

MOV AsH
CPI CCBH
«NZ FF+3
INY F

JMP vD2
MV I Ms20F
MOV Aol
ANI CCOH
MQV L2A
MOV AsM
STA STK1C
JMP VD2
FOLLOWING
MOV AsC
SBB F

FOF C

JC CR+9
MOV Ash
STA STK1C
JMP vD2:
LDA STK10
MOV MasA
LXI Cs0040F
CAC C

MOV AsM
STA STK1iC
JMP vPR1
MVI Ms20F
CCX F

JMP VD1
MV I Ms20F
LXI Fs0OCCOCH
<MP VD2
MVI AsQDF
CALL WRITE
MV 1 AsOAF
CALL WRITE
RET

MV I AsZ0F
CALL WRITE
RET
-PUSH FsW

R AR

RAR

R AR

R AR

CALL EINAS
CALL WRITE
POP PSW

- CALL BINAS
CALL WRITE
RET

ANI 0FH
ADI $0H

Fage 9

END OF LINE

ENC CF SCREEN
POLY-AC
CONE 72

FOLY-AC

SAVE BYTE

FCR 80XZ4xxx

SAVE CFAR

GET BYTE
PUT ON SCREEN

LINE-FEEDS HL
CGET BY1E
FOLY=-AC
POLY-AC

START CF SCREEN
CARRIAGE RETURNM

LINE FEED

SPACE

CGET UPFER NIBBLE

CET BYTE ACGAIN

BIN TO ASCII



FE
£s

"6
€9

7C

CD.

7D

© (D
" CD

£9
cD
FE
co
21

"3

LB
Fé6
€2
LB
Fé
C3
IE
L3
3A
€3
JA
L3

* CcD

CB
E7
F2
co
(B
E7
F2
2E
03

C2E
L3

2E
L3

T lE
- L3

3E
C3
3E
€3
JE
n3

" (D

0B
E7
F2
B

S 9

co

" G6

6F
47

3 A

07

9C

9cC
96

58
1B

.BD
05
D2
01
14
D2
01
D2
32
DE
C?
Ds
cs
De
C5
D2

EC
3E
D2

EC
‘80
DE
B8
DF
82
‘DE
‘70
DF
‘81
DE
E6
DF
03
'DE
C5
‘0E

1A
OF

‘D1
00

L3

L3
L3
L2

c7
L5

4

CF
LF
L3

L3
L2

L3

€3
L4

L3

DA.EN Electronics

2650
2655
2660
2665
2670
2675
2680

2685 -

2650
2695
27¢C0
2705
2710
2715
2720
2725
2730
27315
2740
2745
2750
2755
27€0
2765
2770
2775
27¢€0
2785
27¢90
2795
2800
2805
2810
2815
2820
2825
2830
2825

2840 -

2845
2850
2855

2860 |

2865
2870
2875
2880
2885
2850
2855
2900
2905
2910
2915
2920
2925
2920
2925
2940

RTHL

EECAP

CASRO

CASR1

CASR2

CP1I
RC
ADI
RET
MOV
CALL
rFOV
CALL
CALL
RET

CALL

CPI
RNZ
L'X1
JMP
IN
ANI
JNZ
IN
ORI
ouT
MV
ouT
L'DA
ouT
L'DA
ouT
CALL
IN
ORA
JP
CALL
IN
ORA
JP !
MVI
ouT
MV 1
0UT
MV I
ouT
MVI
ouT
MVI
oUT
MV I
ouT
MV I
ouT
CALL
IN

"ORA

JP
IN
RET
CALL
MVI
MOV
MoV

ZAH
YES
C7H

AsH
RTHEX
AsL
RTHEX
SPACE

ICHAR
1BH

FsCMNTE
CMPLT +3
FORTZz -
C1H
CASR1
FORTzZ
C1iH
FORTZ

2 s32F
PORTE
€TK3
PORTE
STK3+1
FORTS
ESCAF
FORTZ
A
CASRC+27
CELAY
PORTZ

A
CASRO+27
£280F
FORTE
AsOBEH
PORTF
As82F
PORTE
b7 0hH
FORTF
As81F
FORTE
As0EEH
FORTF
As03F
PORTE
ESCAF
FORTE

A

CASR1
FORTF

CASRC
EsOO0k
LsA

EsrA

Fage 10

CK?

NOW ITE CONE

WRITE FL

CET CHAR
ESCAPE ?

IS RELAY ON:-7?

GET CATA AT PORT2 ,
TURN OM READ RFELAY :
SET ULP REAL CLOCK

GET READ SFEED

WANT TO GUIT ?
LEVEL [ETECTIOM
BIT 7 FIGH 2?2
LOOP TIL TONE

CHECK IEVEL AGAIN

" BIT 7 FIGH ?

LOOP TIL TGNE

SET UP S¢EDA

RESET FECEIVER

8-BIT WORDsSFs1 BYTE"

WRITE 10 CGN REG 3
INTsONE SYNC CLR STAT
WRITE 70 SYNC REG
SYNC CGDE

ENABLE X-MIT

WANT TO CUIT 2
CHECK STATUS

BIT 7 FIGH ?

NOT READY

GET CATA

CET SA AND LEN

ZERO CFECKEUM FEG
PUT ACDRESS IMN HL



DL2C
DY3C
~DY31
D432
Dyg3T
p43€
D& 37
D43E
L3S
D4 3c
DL3r
DY 3E
D4 3F

Deyce

Dy 42
Dayy
04 4¢
Dy 4¢
D447
D4 4e
DLaygcs
D44y
DEYE
DLy4E
D451
D452

" Dys52

Dyse
D4 57
- D45¢
DL5E

D&’ SE”

Pye1
DL 6L
DYe67
DL6E
DL6E
Dy6cC
D&4.6C
04'7¢0
DL 714
Dy73
D478
D77
D47¢
D4§7C
D4 7C
DY 7E
D47F
D4yr8c
DL 82
D4 8L
D4 8k
nyse
D487’
Dygr
DY 8E
D48cC
D4 8L

cD
€7
€0
47
co
57
80
47
(o]
5F
€0
47
co
cD
77
€0
47
23
i8
57
E2
E3
€2
cD

'S0

57
o
<7
EA
z1
cc
D
€3
1
co
cD
EB
ES
ZA
7E
FE
El
G2
cD
06
17
8o
q7
23
cD
77
8o
47
23
co
17
57
€0
47

1A

1A

1A

12

40
1A

Dé

DE
‘64
31
98
CA

26

D1
0D
94

D1
00

1A

1A

£y

Cy

Ly,

4

[y -

Cy

Ly

C7
L4
2
co
C7

C1

CF

Cy

L3

c4

Cq

CAJEN Electreonics

2945
2950
2955
2960
2965
2970
2975
2980
2965
2990
2995
3000
3005
3010
3015
3020
3025
2020
3025
3040
3045
3050
3055
30¢0
2065
2070
3075
3080
30¢5

.3090

3095
3100
3105
3110
3115
3120
3125
2130
J125
3100
3145

3150 -

31E5
31¢0
31¢€5
3170
3175
3180
31E5
3150
3165
3200
3205
3210
3215
3220
3225
3230
3235

CASR3

CASRY

CASRS

CALL
MOV
ADC
MOV
CALL
MOV
ADC
MOV
CALL
Mov
ADC
(AY

RET

CALL
MOV
ADC
MOV
INX
LCx
SuB
ORA
ORA
JNZ

CALL

sup
MOV
CALL
SUE
CMP
LXI
cz
CALL
JMP
LXI
RET
CALL
XCEG
PUSH
LHLD
MOY
CPT
POP
JNZ
CALL
MVI
MOV
ADD
MOV
I'NX
CALL
MOV
ADD
MOV
INY
CALL

roVv
(AN
ADD
MOV

CASR1
FsA

EsA
CASR1
CsA
EsA
CASR1
EsA
EsA

CASR1

7
-
>

OAMmMMA™ o T mm
. -
>

m ™ D

Z e > >

O > w N
polipe)
ISy N]

b2

C
FsCMNTZ
CASRY
COMNT
STRT
HsCMNTHY

CONVC

F
€TK13
As M
CDOH

F
CASRE
CASRC
EsOO0F
MsA

E

EsrA

F
CASR1
MsA

&

EsA

E
CASkK1
MsA
Csh

E

EsA

Fage 11

PUT BLCCK LEN IN DE

GET DATA NOW
PUT IN MEMCRY

ZERO 2

IS D ZFRO 7

IS E ZERG 1%

NOs LOCP

GET CHECKSLM
COMPARE WITH B
SAVE RESULT IN D

CHECKSLM 0k 7.
TAPE EFRCR
TAPE Ok
COMPLETE

READ AND SFECIFY
SAVE IM H

A CARRIAGE RET 7
CGET ANCTHER ADCRESS
ZERO CFECKSUVM FEG

PLACE EYTE IN FMENMORY
KEEP CFECKSUN R



D4 8E
Dy 8F"
DY4.92
D4 92
014 9y
Dy 9t
DY 9¢
D497
D4 9p
D4 9C
D4 9E
04 9F
DG AZ
D4 AL
D4 A7
DY AL
DY AC
D4'BO
D4 B3
04 BY
D4B7
D4 BE
D& BS
DUBY
DY BE
DLBC
-DY.BL
DL BE
D4 C1
“D4cy
D4Cy
DyCe
oL
N&DC
oyp
DLDE
DuDS
DLDE
D4DC
DY DF
D4E]
NYE?
DLEE
DLEE
D4ES
DLERY
DYELD
DLEE
DLEF
DY'FC
DLF1
D4.Fz
DYFT
DYFY:
D4FE"
DLFE
D4 FE
DLFC
DLFF™

23
cn
77
5F
eao
47
23
€3
D
50
59
cD
06
€3
cD
c3
cD
cD
EE
cz2
€0
47
23
iB
5.7
E2
E3
€2
€3
cD
21
cD
co
21
€3
cD
LB
E7
FA
8
Eé6
L3

CS

o
EB
(W3
13
7B
95
4F
7A
9C
47
9
(1)
co
73
CD
2

1A

‘40
EA

D1
00
3
26
‘40
2€
1A

c4

BO
4e
D&
D4
31
8B
‘EO
05
Cs
D2
D&
D2
FE
‘D2
2E

26

Eé6
26

2B
FE

4

o
[y

L3

4
g
C4
4
Cy4

Cy

Cy
4
C4
E7
L2
L3
£z
{5
L3

[y

r1

(W §

Cy
L1

L2
Ly

DAJEN Electronics

3240 INX
32us CALL
3250 MOV
3255 MOV
32¢€0 ADC
32¢5 MOV
3270 INX
3275 JMP
3280 CASR6 CALL
32es MOV
3250 MOV
3295 CALL
3300 MVI
3305 JMP
3310 CASR7 CALL
3315 JMP
3320 CASRS8 CALL
3325 CALL
© 3320 CMP
3335 JNZ
3340 ADD
3345 MOV
2350 INX
3355 DCX
33¢0 SUE
33¢€5 ORA
3370 ORA
3375 JNZ
3380 <MP
3385 VIERR CALL
3350 LXI
- 33c5 CALL
3400 ERROR CALL
3405 L'X1I
3410 _ JMPP
3415 END CALL
3420 IN
3425 QR A
3420 oM
3435 IN
3gug ANI
Iyys cuUT
Iy450 RET
3455 BKLEN CALL
3460 XCFkG
34¢s CALL
2470 INX
3475 MOV
34e0 SUE
3y85 MOV
3450 MOV
Iy9s SRB
3500 MOV
35C5 RET
3510 2ZERO0  'CALL
3515 CALL
3520 MOV
3525 ‘ CALL

3520 JNZ

F
CASR1
Ms2A

EsA

BsA

CASRZ
EKLEN+4
CsP

EsC
CASRC
Es00F
CASR2+3
CASRz
CASR2
CASRZ
CASR1

VTERR

EsA

e )T

m

-CASR8 +2

CASRI+14
END
EsCMNTZ
COMNT
CRLF
FsCCMNT1
CMPLT+3
ESCAF
FORTzZ
A
END
PORTz
CFEH
PORTZ

CONVC
SAVE
CONV(
C

tsE

L

CsA
AsD

F

EsA

BKLEN
CONVC(
MsE
CONE
ZER046

Fage 12

GET 2N[ ADCR

ZERO CFECKSUM FEG
RC PROGRAM

RV PROCRAM

MEMORY SAME AS TAPE?

ERROR

KEEP CFECKESUPV

SHUT OFF RELAY

ERROR

CUIT ?

CHECK LEVEL

EIT 7 FIGH ?

LOCP TIL NG LEVEL
A CGAP

MAEK RELAY
RESTORE

IN HL

CALCULATE LENGTH

ZERO # MEFMORY
NO ZERO 2

LOOP TIL DONE



nEOZ
PEOE’
DEOE
D5 0E°
DEOE
“DE11
De12
DE12
DE 1y
DEAT
DE14
DAL
DE2C

DE22"

DE2¢
DE2S
DE2¢
DE2E
DE2E
DE2F

DE3Z°

DE3E
DE3E
DE 3¢
DeE3C
NEJF
- DE 4z
Degce
DE 4¢
"DEYe

DE4 L

DE4
DE‘sC
DE 52
DESK
DES7?

DES L

DESC
DE5E°
DE 61
DE6Z
DE6E
DE 6¢
DS 65
DE6E
DEGE
nE 6F
DE 70
pE 72
DE 74
DE7E
nE7¢
DE7S
D572
nE7E
pE7C
DS7F
DE 8C
D= 814

z1
ch
c3
D
cD
7E

12

Ca
31
98
Eé6
28

13

co
c2
Zh
22
cD
co
cD

2B
11

D7

D1
E€
2E
C5

1A
EE -

€2
13
ofs)
€2
€3
ES5
21
cD
21
cD
Ed
D
7E
(D
€D
cD
1A
cD
D
€3
7A
cD
78
€3
cD
7D
16
cD
57
7C
cD
82

38

2B
26

02

D4

31-

EO
31
B9
9c

96
50

9C
8E.

2E

9¢Cc

BE
Eé6

00
9DD D5

90

57

78
cD
£2
57
79
cD
&2
57

9D

90 (5.

7E

(7
£2
Lo
(!
Ci

L2
L5

LF,
CF

Ly
[1
L3

L5

£z
[5

C5

L7
C2
[7
£2

3

L3
C3

A

C3
£3
5

3

3
Cy

L5

5

DAJEN Electronics

3535 CIMPLT
2500
3545
3550 MOVE
3555 :
3560
3565
3570
3575
35€0
35¢€5
3550
3565 VERFY
36C0
3605
2610
3615
3620
3625
3620
I635
3640
3645 VVMERR
3650 )
3655
26E0
3665
3670
3675
3680
36¢E5
3690
3665
37C0
37¢C5
3710
3715 -
3720 RIDE
3725
3730
3725
3740 WCO:
3745
37E0
3755
37¢€0
3765
3770
3775
3780
3785
3750
3765
38C0
3805
3810
3815
3820
38z5 WcC1

L'X I
CALL
JMP
CALL
CALL
MOV
STAX
INX
CALL
JNZ
L'X T
SHLD.
CALL
CALL
CALL
LDAX
CMP
JNZ
INY
CALL
Nz
JMP
PUSH
LXI
CALL
L'X 1
CALL
POP
CAL L.
MOV
CALL
CALL
CALL
LDAX
CALL
CALL
JMP
MOV
CALL
MOV
JMP
CALL
MOV
MV I
CALL
MOV
MOV
CALL
ADD
MOV
MOV
CALL
ADD
MOV
MOV
CALL
ADC
MOV
MOV

FsCMNTY

COMNT
STRT

EKLEN
CONVC
AsM
)
C
[ONE
FOVE+6
FsSTk17 42
€STK12
EKLEN
CONVC
ESCAF
C
M
VMERE
C
CONE
VERFY +¢
CMP LT
F
FsCMNTZ
COMNT
FsCMNTH
COMNT
E
RTEL
AsM
RTHEX
SPACE
RTCE
E
RTHEX
CRLF
VERFY+14
AsD
RTFEX
AsE
RTHL+45
EKLEN
Asl
C>00F
CASkO
CsA
AsH
CASWC
B
CsA
AsB
CASW(
C
CsA
AsC
CASWG
L
CsA
AsM

Fage 13

COMPLETE

MOVE A BLOCK OF MEM
CET START ADCR

GET BYTE

MOVE A BYTE

LOOP TIL DGNE

VERIFY MEMORY
CGET ADCRESS
WANT TO0 QUIT 2

COMPARE
ERROR

LOOP

SAVE H

WRITE ADDRESS
WRITE EYTE.

WRITE CTKER BYTE

WRITE CE

WC WRITE CASS

"WRITE ADCRESS

ZERO CFECKSUFM FEG

CHECKSLM IN D

WRITE ELOCK LEN

CET MEFORY BYTE



0E'82

DE Bs:

-DE 8¢
D& 87

DE84A C2 &1 D5

‘DE8l

CD 9D [5
€2 '
57

CD 2 C2

7A

De8E' CD 9D C5

DE 91
DE9U

DE9T?

DE9?
DE9L
DE'SE
0E:AC

DEAZ
DSAE

DE A7

DE AS”

DE AE
DEAL
DS AF
NEeB1
DEEZ
Ds BE
DEB7
DE B¢
DE BE
De'BL
DEBF
‘DECzZ
DECY
DECE
DECS
DE CE
DECE

DEDC
DEDZ

DEDE

DEDE

DEDE
Ds.0C

DEEQ”

DEEZ
DEEE
DEEZ
DEE!
DEEE

DEEL”

DEEE
DEF1
DEF2

DEFE
DEFE

DEF¢

DEFC

DSFE
DEFF

Deoz”

DeDE

" (D EE [5
21 '¢3 €7
cD 31 €2
(3 98 [O.
F5 .

rB D2

E6 02

(2 E0 (5
(B N2

F6 02

(3 D2.
2E 4o

D3 DE

3E 'BE

L3 DE

2E 02
‘D3 DE

1E '70

[3 DF

2E 03

03 DE

CD 3E [2
IE 76

L3 DE

2A CS CF
3 D9

3A CA CF
L3 DS

(D 3E [2
cD 3E €2
IE 3cC

CD 9D 5
IE E6

CD 9D 5
CD c5 €3
08 DE

E6 40

CA EO C5
Fi

L3 DF
9.

CD 4E C2
IE 70

L3 DE

cD 3E €2
[B D2

F6 FC

[3 D2

€9

ZA D1 CF
(D E¢ [0
06 00

OACEN Electronics

3830 CALL
3825 ADC
3840 MOV
3845 CALL
3850 N Z
3855 MOV
3860 CALL
3865 CALL
3870 LXI
3875 cALL
3860 . JMP
3885 CASWO PUSH.
3850 IN
3895 ANI
3900, JNZ
39¢C5 IN
3910 ORI
.3915 ouT
3920 MVI
3925 cuT
3930 MV I
3935 ouT
3940 MV I
3945 ouT
3950 MVI
3955 ouT
3960 MV 1
3565 ouT
3970 CALL
3975 MVI
3980 ouT
3985 LDA
3950 ouT
3995 L'DA
4000 ouT
4005 CALL
4010 CALL
4015 MVI
4020 CALL
4025 MVI
4030 CALL
4035 CASW1 CALL
4oug IN
4o4s ANI
4050 JZ
4055 POP
4060 ouT
40€S RET
4070 CASN2 CALL
4075 MVI
4080 ouT
4085 CALL
4050 IN
4055 ANI
4100 ouT
u1cs RET
4110 AlO LHL D
4115 CALL
4120 MV 1

CASWE
C
CsA
[ONE
WC1
AsD
CASWC
CASWZ

. FSCMNTE

COMMNT
STRT
FSWH
FORTZ
(2H
CASW1
PORTZ
C2H
PORTZ
As4ot
FORTE

AsOBEH

FORTF
AsO2F
PORTE
A7 OF
PORTF
2s503F
FORTE
CELAY
As76F
PORTE
€TKS
FORTS
€TK5+1
FORTS
CELAZ
CELAY
As3CF
CASWC
2 s0EEH
CASWGC
ESCAP
FORTE
LOH
CASW1
PSW
FORTF

CELAS
A7 0F
PORTE
CELAY
FORTZ
(FCH
FORTZ

€TK13

. CHCK

EsOOF

Fage 14
OUTPUT
ADD CHECKSUM
SAVE INMC

LOOP 71IL CONE

WRITTEM

SAVE A
IS WRITE RELAY ON

" TURN RELAY OA

SET UP TRANSMIT

CONT REG 3
CLEAR (TS 1U

ENABLE X-MIT

SET UP CLOCK
GET SPEEC

CUTPUT CLOCK BYTE
OUTPUT SYNC BYTE
STATUS
READY %

GET A
OUTPUT

WRITE A TRAILEF
TURN OFF CLOCK

WRITE A CAF

CET FOFT DATA
TURN OFF RELAY

SET INFUT CLEVICE



DEO7 FE
DEDS” CA
DeoC 04
D¢0C FE
DEOF CA
‘Detz 04
DELZ FE
Dée1tE c2
Deig 78
Déel1c 32
De1C €3
DELF 2A
De2z° CD
Dé2E 06
Dé27 FE
DéE2S CA
Né2C 0y
De20 FE
DE2F CA
De3z o4y
DE3T FE
D¢3E c2
P63E 78
Dée3c 32
J€3C €3
DESF CD
"DéUz EB

Degz 22

Deleée €3
"Deys D
Déyc EB
DéyL z2
Dese €3
D¢sI €D
D&65¢ 78
DéS7 €3
D655 7A
DéSL [3
DESC EB
DESL 22
De6e €3
DE6T (D
De6e CD
DE6S 16
DéEGE (D
DEGE CD
De71 €D
D67t 7E
De7e cD
DE7E 23
Né7s 15
DeE7L €2
De7l 11
Dese 19
Nesi 16
DesZ cD
De8E (D
D6 8S- 7E
NeBL E6

0E
18

10
18

13
cC

rc4

98
D1
Eé6
00
16

38

10
3¢E

13
CO

C5
98
2E

-
/

9 ¢
2E

CsS
98
2E

DA
DA

CE
98
EE
8E
0¢
BS
9¢
96

9C
71
F8
oe
96
96

7F

Leé

[6

4

[F-

Co
LF
[o

L6

Cé

Cy

LF
Co
C1

[F
Lo
1

CF
£o
L1

(F
Co
Ly
L3

L3
L3
L3

€3

3
FF

£3
L3

DACEN Electronics

1125 CPI
4130 Jz
4125 INR
n140 CPI
4145 JZ
4150 ~INR
4155 CPI
41€0 JNZ
4165 AI1L - MOV
4170 STA
4175 JMP
4180 ACO LHLD
4185 CALL
4190 MV
4195 CPI
4200 Jz
4205 INR
4210 CPI
4215 JzZ
4220 ~INR
4225 CPI
4220 INZ
4225 A01 MOV
4240 ST A
42us JMP
4250 Sk CALL
42t&5 XCHG
4260 SHLD
4265 JMP
4270 Sk CALL
4275 XChG
4280 SHLD
y2es JMP
4250 S€ CALL
4255 MOV
1300 0UT
4305 MOV
4310 ouT
4315 XCHG
4320 SHLD
4325 JMP
4330 DAO CALL
4335 CALL
4300 MVI
4345 CALL
4350 CALL
4355 DAL CALL
4360 oV
4365 - CALL
4370 INX
n375 CCR
43e0 JNZ
43e5 LX1
4390 CAC
4395 MV I
4400 CALL
4405 DA2 CALL
4410 MOV
4415 ANIT

(BH
AIL

E

10H
Al

E

13H
ERROR
AsB
STKO
STRT
€TKk12
CHCK
EsCOF
16H
A0 1

E

10H
A01

E
13H
ERROF
AsE
€TK1
STRT
CONVC(
PUT
€STK3
STRT
CONVC
FUT
STK5S
STRT
CONVC
AsE
PORTA
5D
FORTA

€STK7
STRT
EKLEM
CRLF
Ls08F
FTHL
SPACE
SPACE
AsM
FTHEX
k

E

CaAl
Cs0FFFEH
C
Cs08Fk
SPACE
SPACE
AsM

7 FH

Fage 15

K FOR kEYBD
P FOR FAR FORT
€ FOR €ERIAL

NO GOOC

INFUT CEVICE CCDE

ASSIEN OLTFUT CEVICE

ZERO B
V FOR VDV

P FOR FAR FORT

S FOR SERIAL
NO GOOC
CUTPUT DEVICE CODE
CASS READ <SPEED
IN HL

CASS WRITE SPEED
IN HL

SERIAL SPEED

GET LENGTH

SET BYTE COUNTER
WRITE ADCRESES

CGET MEFORY
WRITE 1IT.

LOOP

2'S COrMP 9

SUBR K EY 9

SET BYTE CCUNTER

GET BYTE
MASK BI1T 7



DesC
NE8E
D€ 91
Dé92
b€ 9¢
‘DE9E
DESE
De9r-
DéAD
DE'AZ
Né AE
DE AE
D€ AE
DeAC
NEAF
D¢BZ
DEBE’
DeBE
DERS
NéE B2
DEBC
DEBE
D€ BF
DécCe
Dec
DecCe
-DECS
DEC!
Deéce
“DECE
DECF
DéeDe:
DeD1
NeEDZ
NéEDT
DeDE
DED7
Neps
DEDS
NeD!
DéDE
DEDE
DéEE1
DEEZ
D6 ES
DEE¢
DEET
DEES
DEEC
DEECL
DEFQ
DEF1
DeFz
DEF2
DEFE
DEFS
DEFC
DEFC
DiocC"

FE 20

LA AC [6
FE BE

LA A2 L6
FE +61

CA A0 [6
FE 78

CA A2 [6
2E 2E-

(D 95 [2
cD 2ep (2
CA 02 (5
15

(2 86 [6
Chcs €3
C3 66 C6
(D E6 [4
iB

19 ‘
CD B9 C3
0B

€0

€9

CD BS C3
C3 98 [0
CDO E¢ L4
EB

2A D1 CF
E5

EB

2B

03

EB

El

¢2 D1 [F .

ES
EB
ES
L1
13
CD 28 [2
CA 02 [5
ES
ZA D1 [F
7E
El
FE 0D
CA FS [6
L5
CD 2E C1
78
1
EE
CA DE [6
€3 D1 [6
CD C5 C3
EB
CD BS [3
D 86 [3

DACEN

4420
4425
44z
4435
4440
4445
4ysQ
44s5s
4yeo
UYes
44700
4475
44e0
4yes
4490
uygs
4500
4505
4510
4515
4520
4525
4szg
4525
4ysuQ
4sus
4s5EQ
4555
4s€0
yses
4570
4575
usegg
45¢5
4590
4595
4600
4605
4610
4615
4620
4625
4630
4635
4640
4eys
4650
4655
46€0
46€5
ue70
4675
4680
46és
4690
46¢5
4700
4705
47140

Electronics

SKIP
PRINT

HEX

SERCH

CFPRO

CMPR1

CMPR2

CPI
«C
CP1I
JC
CP1I
JC

- CPI

JC
MVI
CALL
CALL
Y4
CCR
INZ
CALL
JMP
CALL
CCX

- D:AD -

CALL
Cex
MOV
MOV
CALL
JMP
CALL
XCHG
LHL D
PUSH
XCHG
cex
INX
XCF G
POP
SHLD
PUSH
XCHG
PUSH
POP
INX

.CALL

JZ
PUSH

"LHLD

MOV
POP
CP1I
JZ
PUSH
CALL
MOV
POP
CMP
JZ
JMP

- CALL

X:CHG
CALL
cALL

-2 OH

EKIP
EEH
FRINT
€1H
EKIP
7BH
PRINT
Fslol
kRITE
DONE
CMPLT

DA2
ESCAP
LAO+2
EKLEN

RTHL

FsP
l.»C
RTHL
STRT
EKL EN

Con I o M d

[ONE
CMPLT

STK13
AsM

00H
(MFRZ

CONVO
AsE

CMPR1
CMPRC +2
ESCAF

RTHL
CRLF

Fage 16

NOT CHAR

NOT CHAR

STILL ASCII
CUTPUT A !
OUTPUT

CONE :

DECREMENT BYTE COUNT
LOOF

WANT T0 CUIT 2

CONTINUE

GET ADLCR

FUT H IN D
CET BUFF

PUT ON STACK
RESTORE H

PUT F IN D
GET BUFF
STORE

SAVE
RESTORE H

FUT kK IN D

RESTORE F
END OF STRING
YES
SAVE D
GET CHAR

RESTORE D
COMPARE
GOO0D

QUIT ?
GET H
WRITE ALDFR



DAJEN Electronics : Fage 17

D702 EB 4715 XCHG ' RESTORE K
D704 C3 CF L6 4720 JMP CMPRGC '
~-D707 CD 2B [1 . 4725 INPO CALL CONVC

0704 21 E9 [F U720 X1 FsSTk17420 BUFFER AREA
D70lf 36 " CB 4735 MV I MsOCBF ;
"D70F 23 4740 INX F

ny1c 73 4745 MOV MsE

D711 23 4750 © INY F

D71z 26 C9,. 18 47585 MV 1 »sOCSH : ‘ ‘
N7i4 CD ES CF 4760 INP1 CALL STKi7+z0 EXECUTE 1IT
D717 CD 9C C3 47¢5 CALL RTHEX

D71t CD 3E C7 4770 CALL COAGK

D71C €3 14 C7 4775 JMP INP 1 CO AGAIN
D72C (D Eé6 C4 # 4780 OUTO CALL EKLEM

D723 1D ‘ y7es [CR E

D724 4D . 4790 MOV . Cul

P72 21 ES CF 4795 L'X I FsSTK17+20 BUFFER AREA
D72¢ 36 7E 4860 MV I Ms07EH MOV AsE
Déi2# E3. ‘ 4805 SINX. B

D72t 36 D3 4810 MV I MsO0DIH

D72 23 4815 INX k

D72F 71 4820 MOV MsC

D72F 23 4825 ' INX - A

N7'3c 26 CS 48320 MV I »s0CSH

D732 CD ES CF 4835 0OLT1 CALL STK17+z0 EXECUTE 1IT
D235 CcD 3E (7 4eyo CALL COAGN DO AGAIN?
“D73E €3 32 [7 ‘ 4845 JMP GUT1

D73F CD SE [2 4850 DOCAGN CALL INPM

D73E FE 20 4855 CPI 2 0H A SPACE 1%
‘D40 €2 02 L[5 ; 4860 JNZ CMPLT DONE
D742 CD 88 [3 4ges CALL CRLF

D74¢ €9 4870 RET

D747 CD 2B C1 4875 DFO - CALL CONVC

D744 EB 4880 XCEG

D74E' CD BS [3 4ges CALL RTKL

D74F CE 40 4850 MVI Cs1i0F

D75C 7E 4895 MOV AsM

D751 CD 9C C3 4900 - CALL FRTHEX

D754 23 ugps INX F

D755 CD 96 (3 4910 CALL SPACE

D75€& D 4ois CCR g

D755 (2 50 (7 4920 JNZ MO +S

D75C CD 3B €7 4925 CALL T[O0AGAN REPEAT?
D75F (3 4E [7 4920 JMP CMO +4

D762 4925 *x%¥COVMMANL LOOK-UP TAELE®¥%

D762 11 4ouo TABL1 B 11H Al

D762 FF D5 4ous CW AlO

D765 17 4950 N8B - 17H AO

N7 66 1F D& 49e5 DW A0O

D76€¢ 20 - 49¢0 rs Z0H D

D765 47 D7 49es CwW CMO

N76f 21 4970 £B z1H DA

D76C ¢3 N6 4975 CHW LAQ

076E 28 4980 LB Z8H E

D7-6F SC Di 4985 Cw EMO

D771 25 4950 LB i5H EM

D772 cC D1 ' 4955 CW EM3

D77t 20 5000 CB 20H F

D77t ©3 5005 D8 03 - FLOPFY BOOT



DAJEN Electronics Fage 1¢&

D77¢ L8 5010 DB FORT40¢&H

D777 38 5015 LB 28H G
«NI7E 97 D 5020 ow co
DP74 40 5025 .CB 4OH H
BI7E 55 Dé 5030 LW FEX
"D77C 48 5035 08 48H I
D77E 07 D7 . 5040 CW INPO
D780 €8 5045 DB €8H M
D781 0B D5 wr 5050 OW MOVE
D782 €8 5055 o €BH MC
D784 (D D4 5060 DW ERROR NOT IMFLEMENTED
ND78¢ 78 5065 re 78H 0
D787 20 D7 5070 CW ouTo
0785 80 ' ; 5075 o] 80H ' P
D784 FF D1 5080 CW . FROGC “
D78C $3 5085 CB S3H RC
D7'8C #7 D4 5090 CwW CASR7?
D78F S4 5055 nB S 4H - RD
D7/9C CD.'DY . 51C0 -CW - ERROR NOT IMFLEMENTEL
D792 sé 5105 - LB 96H RF
D7.92* (D DY 5110 DW ERR OR NOT IMFLEMENTEC
D795 43 5115 LB CA3H RS
D79¢ 68 04 5120 DW CASRS
D79¢& 6 5125 CB CA&H RV
D79¢ 4D D4 5120 Cw CASRe
D7 9E 58 5425 CB ¢8H g
“D79C C6 D6 5140 LW SERCFH
D79E £A : 5145 o CAAH <R
_D79F 3F D& 5150 LW §R
N7A1 AB 5455 CB CABH SS
C7Az 53 D6 51€0 DW ss
N7 A4 IF 5165 rB (AFH SW
N7 A 49 D6 5170 cw W
D7 A7 EO 5475 o] CBOH v
D7 AE 20 DS 5180 CwW VERFY
D7A/ EB 5185 nB 0BBH We
D7 AE' €5 D5 5190 Cw WCO
D7°AL EC 5195 DB (BCH WD
D7?AE CD D4 52C0 CW ERROR NOT IMFLEMENTED
D7B0 FE 5205 CB (BEH WF
D781 CD DYy 5210 DW ERROF NOT IMFLEMENTED
D7B2 €O 5218 Le (DOH Z
D784 F5 DY 5220 CW ZERD
D7 B¢ 5225 *¥%*INITIAL VMOCE TABLEXx*»
D7B€ FO 5220 T#BL2 B CFOH SCROLL SPEED
N7B7 £9 5225 DB E9H CASS READ S<PEED
D7B¢ 02 : F240 ;] (2H 2500 BAUD
D7BS 20 5245 :} 20H CASS WRITE SPEED
D7B/ G3 5250 0B C3k 2500 BAUD
D7BE 70 5255 CB 700H SERIAL SPEED
D78C c4 52€0 CB C4H _ 110 BALD
D7.BC 45 '53 43 41 50 5265 CMNT6  ASC YESCAP!
b2Ce C5 5270 CB . CC5H
D7C2 57 52 49 54 54 5275 CMNT5 ASC 'WRITTE!
45
D7¢CS CE 5280 CB - CCEH
D7C4 20 20 43 4F 4D 5285 CMNT4 ASC ' COMFLET!

50 4C 45 54
0702 C5 5290 EB » CCS5H



D7 D4

~-D7DI
C7DE
B7EC

DYEE
D7E7
D7 E¢
D7 ES
D7E!4
D7EE

56 45
59
40
54 41
20 45
52
AD
cD
CA
2E
+0

£E2 49 46

50 45 20
£2 52 UF

SYMEOL TAGBLE

AIO
B¢
CASF5
Cisye
CMNTO
CFN16
CCMMT
Ck
DELZ/S
ENMDO
EERCR
«ICHIR
INPV
ot TC
“PCR1
PCR15
PORTB
PFINT
RTHL
SKIF
ST1KC
S1K16
S1KS
VL2
VIEFR

DEFF

'D37C
D468
DEEE
D7E7
D7BL
0231
D354
D24E

D19cC
puce
D25¢
D25E
D720

‘ocDho

‘0005

'00DE

‘DEA2
D3BS
DEAD

‘DFCY
DFDY
DFCC
D332
D4cy

All
CAESRO
CASR6
« CHCK
CMNTL
CMPLT
- CONVO
CRLF
CELAY
EM1
ESCAP
INIT
INPUT
0uT1
PORTO
PORTS
PORTC
PROGO
-§C1
SOUT
STK1
STK1?
STRT
VD3
WCO

fe618
(3c1
C49A
COE6
C7EQ
[£sc2
£128B
r3es8
[23E
C1ED
L3C5
£o27
rz2ey
£732
cono
ooCeé
oobcC
CiFF
[2EB
245
CFC5
CFC5
Coss8
£33C
£565

DA.EN Electronics

5295

5300
5305
5310

5315
5320
5325
5320
5335
5340

ADO
CASR

CMNT3

CMNT?2
CMNT1

CFNTO

®¥3»*ENC

D6 1F
1 D414

CASR7 DY A7

CHFKS
CMNT
CVMPR
CONV
0AQ
DELE
Er2
FF
INIT
ISTA
PIN
PORT

T D28¢
2 D7 DE

0 Dé6CF-

1 D147
D662
T DoD4
pDice
D3gL
1 D052
T D252
D27¢C
1 00D1

PORT7 00D7

PORT
PROG
SC2
SFAC
STK1
ST1K2
Sk

VIM -
Wwei

D 00DC
1 Dzoeg
D2Fe
E D39¢
0 DFCE
DF Cé
Dé 4¢
D2 BE
D581

AS

0B
A'S
AS

CB
CB
CB
LB
Ce

c 'WERIFY?

CAOH
C 'TAPE

.C ]

EREFOR?

CAOH
0DH
CAH
I>1
CAOH
OF PRESENT ASSEMBLY***

. AO1

CASRZ

" CASRS8

CMD1
CMNTZ
CMPR1
CONVZ
DAl
C MO

- EM3
TGO

INITZ

. LCL

PINO
PORTZ
PORTS
PORTE
PROGZ
sc3
SR
STK11
STK3
TABL1
VERO
WRITE

Ne2s
D4zeé
D4AD
DOFA
0704
D6CB
C1é8
0671
D767
CiccC
D157
G075
Dis2
nz278
cor2
oorCs
00LE
0213
D319
D62F
CFCF
DFC7
D7¢2
£2z5s
D258

BIN/S
CASF3
CASKO
cMDz
CMNTY
CMPR2
CONV3
DA2
DOAEN
EMU
HE X
INPC
LF
PINi
PORT3
PORTY
PORTF
RTDE
SC1I
SS
STK13
STKE
TABL2
VERFY
WRITE

D3AF
D44go
DESC
D117
D7CA
D6FS
D172
Déege
D73B
D1E9
DéB5S
D707
DZ6E
D282
00D3
00D9
0CDF
DE5D
Dcoc
D653
DFD1
DFC9
D7BE
DE20
D29S

Fage 16

BKLEN
CASRY
CAEW1

"CMC 3

CMNTE
COoMMD
CONVY
CELAZ2
CONE
ENC
HOME
INF1
MOVE
FINSO
FORTHY
FORTA
FOLT
RTHEX
€ERCH
€TACK
ETk1iE
STk7
VD1
VMERR
ZERO

C4E6
n4ey
[ 5EO0
£i125
£7Cc3
COAC
D17E
C238B
ra228B
raneé
£383
D714
C50B
ra295
cong
CODA
£2B0
rC3sc
C6Cé6
CFCO
0FD3
CFCB
D2ES
rsis
D4F5






