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I. INTRODUCTION

The Digital Group Cassette Storage System is a total magnetic tape data
storage and retrieval system capable of controlling up to four Phi-Deck
cassette transports and accessing any of over one million 8-bit bytes
within 20 seconds, using standard C-30 Phillips cassettes.

The system is ideal for general purpose data and program storage, file
copying, editing, and sorting operations. Each deck is fully controlled
to prevent tape breakage. Electronic braking precisely controls tapes

for fast forward and rewindeoperations. A 4- to 5-bit translation scheme
called Group Coded Recording, allows higher packing densities with a soft
error rate of less than one bit in 108. This system operates at 1600 flux
changes per inch, yielding a data transfer rate of 800 bytes per second at
a tape speed of five inches per second.

SPECIFICATIONS
Recording Density: 1609 FCPI (Flux Changes Per Inch)
Data Density: 1280 BPI (Bits Per Inch)
using 4- to 5-bit Group Coded Recording
Data Rate: 800 Bytes per second (6400 Baud)
Data Capacity: 250,000 bytes on each side of a C-30 audio cassette
540,000 bytes on each side of 300 foot data cassette
Tape Speed: 5 IPS Read/Write
100 IPS Fast Forward/Reverse
Speed Tolerance: +20% (i.e., the system will read a tape that was
recorded 20% from the nominal speed without adjust-
ment. It will read tapes outside this range by
adjusting the data rate control.)
Error Rate: Soft - less than 1 bit in 108
Hard - virtually zero when using the software package
supplied with the system and a good quality
audio tape
Power: +5V DC 5%

+

1.0 Amps nominal 1 drive

2.0 Amps maximum 4 drives
4.0

+12V DC unrequlated (limits: 11v-20V)
0.4 Amp average with tape moving
C.7 Amp peak during motor start

Amps peak for .1 second during drive enable

[ 2 an
he cligital ereup

)
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II. SOFTWARE INTERFACE

Since the absolute method of controlling the cassette system will differ
for each installation, only a basic interface will be described. The user
can then modify the basic interface to meet his own requirements.

COMMANDS

The command port (see Table 2.1) interprets the various commands into tape
motion and activates the read/write electronics. The two select bits, SEL1
and SEL2, select the active deck, according to Table 2.2. The selected
deck can only be changed when all decks are stopped (status bit NOT BUSY is
on). Otherwise, even though a command may specify a different deck, the
original deck will be used. ENABLE/DISABLE (Enable=1, Disable=@) controls
the deck capstan motors so that they may be turned off under software con-
trol. The capstan motors should be enabled dufing and at least one second
prior to any other commands. STOP/RUN (Stop=1, Run=@) controls tape motion.
The STOP command also takes up slack in the tape. FWD/REV (Fwd=1l, Rev=0)
controls tape direction, and SLOW/FAST (Slow=l, Fast=@) controls tape speed.
Note that since "slow reverse" cannot be performed, a "slow forward" is
automatically substituted. RCD/READ (Record=1l, Read=@) controls the Read/
Write electronics, and ERASE (=1) will erase the tape when RCD is selected.
All commands other than the RECORD or ERASE commands should have RCD/RFAD={
to prevent recording spurious glitches on the tape.

Table 2.1

Status and Command Ports

COMMAND PORT STATUS PORT
Bit Definition (1 active) Bit Definition (1 active)

1] SEL 1 "] OVERRUN/UNDERRUN

1 SEL 2 1 READY (data ready or ready
2 1=ERASE for data)

3 1=RECORD #=READ 2 STOP (possible jam or end
4 1=STOP #=RUN of tape)

5 1=FORWARD @=REVERSE 3 NOT BUSY (user may change
6 1=SLOW @=FAST decks)

7 =ENABLE @=DISABLE

Table 2.2

Deck Selection

SEL 2 SEL 1 DECK
# "] "]
7] 1 1
1 '] 2
1 1 3

(e clafitel sroup

)
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STATUS

The status port (see Table 2.1) provides information on the state of the
controller. Four status bits are brought out, leaving four input bits

for other uses. Two of the bits, STOP and NOT BUSY, supply information
on the deck status. STOP is an immediate response to a stop command or

3 jam. NOT BUSY occurs about a second after STOP turns on, signifying

the deck is totally stopped. STOP is used by the software in all cases,
except to switch the selected deck, which can only occur in a not busy
state. The other two bits are status bits for the read/write electronics.
READY indicates that the deck can accept another data byte (in Record) or
that a new data byte is in the DATA-OUT port (in Read). READY is reset
about one millisecond after it is set. It is also reset by a command,
data in, or data out strobe. OVERRUN/UNDERRUN indicates that the computer
has not serviced a READY by supplying or looking at the new character with-
in the required time. It will remain set until a new command is issued.
It is to be treated in most cases as an error condition.

INPUT DATA (FOR RECORD)

The data input port requests the data bytes which are to be recorded on
the tape. The first byte should be loaded either prior to issuing the
record command or within about five milliseconds after issuing the record
command. Each subsequent byte of data to be recorded should be loaded
when the READY status goes high. Loading the new byte will automatically
reset the READY line. The byte should be loaded within .5 milliseconds
after the READY signal. Otherwise, OVERRUN/UNDERRUN will come on, and
the record electronics will go into erase mode. This may be allowed to
happen at the end of a data block in order to record an inter-record gap.
If a new command is to be given immediately after the last recorded byte,
the OVERRUN/UNDERRUN bit must come on before the command is given. If the
command is issued earlier, part of the last byte will not be recorded.

OUTPUT DATA (FOR READ)

The data output port is loaded by the read/write electronics with the data
being read from the tape: After issuing a read command, the electronics
will look for a sync pattern and then load the output port with the first
data byte. At this time, READY will go high. When the byte is read, the
READY signal will be reset. The byte should be read within .5 milliseconds
after the READY signal. Otherwise, OVERRUN/UNDERRUN will come on, and the
read electronics will be halted until another read command is issued.

MECHANICAL CONSIDERATIONS

Since the various tape and head movements require certain amounts of time
to stabilize, consideration must be given by the software to insure error
free read and record operations.

(e dightalgrop )
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1. Never issue a record command (or turn on the record bit) when
the tape is in any state other than slow forward, and the tape
is stabilized against the head. The tape may take as much as
one second to align itself with the tape guides on the head and
an unaligned tape may record errors. A good practice to insure
reliable recording is to read the previous block without error.
This implies the tape is tracking correctly for the record oper-
ation.

2. When issuing a read command which causes the head to come up
against the tape, noise and random patterns as the tape becomes
aligned may cause false synchronizing and give erroneous read
data. Therefore, it is a good practice in this situation to
wait about a second, and then reissue the read command, using
only the data from this second read command.

3. When recording the first block of data at the start of a tape,
issue an erase command, and then time out about five to seven
seconds to allow the tape leader to pass before recording data.

4. To allow the recoraing of two consecutive blocks at different
points in time, always go into erase mode after recording the
first block for a time longer than the space between blocks.
(This is easily done by ignoring the READY after the last byte
has been recorded, and timing out for the erase time. The elec-—
tronics will immediately begin erasing without glitching) When
the next block is to be recorded, it is begun somewhere within
the erased section, thus preventing any glitching and subsequent
false synchronizing on read operations.

The following bit patterns are recommended for issuing the various commands:

¢ 4 b bﬁﬁ
e G L

COMMAND Bit: 7 6 5 4 3 2 1 @
26~ STOP 1 1 1 1 0] 0] Selected Deck
24— FAST FORWARD 1 0 1 0 0 0 (Note: Sel-
20-- FAST REVERSE 1 0 0 0 0 0 ected deck may
39— READ 1 1 1 0 0 0 only be changed
35— RECORD 1 1 1 0 1 0 when status bit
3+)  ERASE 1 1 1 0 1 1 NOT BUSY is on.)
t_ STANDBY 0 1 1 1 0 0 '
CSSB-7
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III. HARDWARE INTERFACE

Computer Interface

The basic interface of the cassette controller to the computer occurs
through four controller I/0O ports. These ports may be connected in
various schemes to fully utilize the hardware arrangement of the com-
puter.

The computer's output ports connect to the command port and the data-in
port. The computer's input ports interface to the data-out port and the
status port. Each port has its own strobe line which is used either to
strobe information into the internal latch or to activate the tri-state
output in order to read the port.

All outputs from the controller will support ten TTL loads, and all data
or control inputs are one TTL load, The command strobe is two TTL loads,
the data-in strobe is three TTL loads, the status strobe is four TTL
loads, and the data-out strobe is five TTL loads. The data-out and
status ports are tri-state, activated by their respective strobes. All
strobe signals are active low, and should remain high when not in use.
The command data-in and data-out strobes should be low for a period
greater than 500nsec, but less than one millisecond. A strobe greater
than one millisecond is likely to cause false status indication from the
read/write electronics.

Some typical connections are shown below. Figure 3.1 depicts a setup
where all input and output ports are provided by the computer. Unless
all strobes are obtainable from the computer, a third output port will
have to be dedicated for software controlled strobe pulses. The scheme
in Figure 3.2 uses this strobe port, but takes advantage of a bus system,
since the strobes are no longer tied to specific ports but are under
software control. Figure 3.3 uses a bus system found on more complex
systems. Here, ‘inputs and outputs are shared on the same line and con-
trolled totally by the strobe signals. Care should be taken when using
this method not to load the bus beyond its capacity.

Deck Interface

The cassette controller must also be interfaced to the decks. Refer to
Figure 5.1 for the wiring of the decks. The board has four separate
connections for each of four decks on all pins except ALLCAP, CAPSUPPLY,
ALLENGSW, and ALLENGSWGND. The connectors supplied with the deck cables
(when decks are included with the controller) will plug into connections
for decks @ and 1. When decks 2 and/or 3 are used, the above signals
must be wired into the connector for deck @# or 1. Also, HDGND is a

common head ground, and all cable shields must be terminated at these
two pins.

@h@.@ﬂﬁg CfFOUD

)

po box 6528 denver, colorado 80206 (303) 777-7133



€E1L-22L (£0E) 90208 OPRIO|OD ‘JaAuUdpP gZS9 X0q od

s

6-dSSO

GTCIGIETET @u@

Controller

ST

Computer

Command

ST

Data-in

ST

Data—out

Strobe #

Out ¢

Strobe 1

Out 1

In Strobe £

In @

ST —i»

Status

L

In 1

Figure 3.1 Dedicated I/O Ports

Controller Computer
ST
Command Out A fﬁiﬁi
ST
H ot |
-
Oout B f\;,qu‘?
Data-in =
::} Spare
ST
Data-out In A fﬁt&
ST
Status

Figure 3.2 IMultiplexed I/O Ports with
Dedicated Strobes (Used with
Digital Group Systems)




Controller
ST

- Computer

} Strobes

Bus

Command

- ST

Data-1in

ST

Data-out

ST

Status

Figure 3.3 Bus Oriented Ports"

CSsSB-10

(thecigitelgroup )

po box 6528 denver, colorado 80206 (303) 777-7133



IV. THEORY OF OPERATION

liAD ELECTRONICS

The head electronics consists of IC27 and IC28 which drive the head dur-
ing record and IC1l3 which amplifies the head signal during read. IC27
and IC28 (75125's) have tri-state outputs which normally are in the high
impedence state during a read operation so that they won't influence the
low level signal going from the head to the amplifier (IC13). During
record, only the sections of IC27 and IC28 associated with the selected
drive go into a low impedence state and drive the head in a push-pull
manner. R6, R9, R20, and R23 are used to limit the current through the
head and should be adjusted for a current of 1.5 times the head satura-
tion current if the standard head is not used. Figure 4.1 shows typical
waveforms for the record drivers.

During a read operation, section 1 of IC 13 is used as a pre-amp with
balanced inputs and a gain of 3.9. Section 2 is an amplifier with a
gain of 22. Section 3 is a low-pass filter and differentiator which
produces zero crossings at its output whenever the input signal has a
peak. The low-pass filter reduces the differentiator's sensitivity to
noise. Section 4 is a Schmitt trigger which detects the zero crossings
and produces a TTL compatible signal at its output. Figure 4.2 shows
typical waveforms for the read electronics.

BIT SYNCHRONIZING ELECTRONICS

This section of the controller is used to generate the proper fixed
frequency clocks for record and variable frequency clocks synchronized
to the data during read. The data is also converted from NRZI encoding
to level encoding. This section of the electronics consists of IC9,
ICc37, IC50, IC41, 1C42, IC55, ICl0, ICll, T13, and associated logic and
components.

ICY9 'oscillates at 14 times the bit rate (it takes ten of these bits for
every eight bit data byte that is recorded) and is adjusted using R28.
During read, IC37 and its associated reset circuitry divides the OSC
signal by 8 if the data is coming in slow, by 7 if the data is coming

in on frequency, and by 6 if the data is coming in fast. The incoming
data rate is checked every time there is a data bit of value "1". There
is no correction for data bits of value "@". This compensates for small
rapid variations in tape speed. Large speed variations generate a DC
error voltage with IC10 and ICll which is fed back to the control input
of oscillator IC9. During record, IC37 divides OCS by 7 and T13 turns
off the DC feedback loop.

GROUP CODED RECORDING

Since a flux density of 1,600 flux changes per inch was incorporated, a
special effort was made to also increase bit density in a packing scheme
which maintains self-synchronization. Figure 4.4 illustrates this con-
vention, group-coded recording, in a comparison with some older methods.

cssp11 (e Sligital group )

po box 6528 denver, colorado 80206 (303) 777-7133



£€12-L22 (EO0E) 90208 OPL10J0D ‘19Audp gZs9 Xoq od

¢

¢1-dSsO

Output of driver A

Output of driver B

Figure 4.1 Head Electronics Wavefor

Typical
Encoded Data

IC13 Pin 8 Pre-Amp
600mv P-P

L]

ms

Durihg a Write Operption

1 1 1

|

a\

=

+50%

IC13 Pin 1
Differentiator

2.5V P-P *30%

IC13 Pin 14

N

e

Schmitt Trigger

. |
Figure 4.2 Head ElectronicF Wavef#rms During a Read OperFtion
! | :

s
!
i
|
{
|

!

S
H
i

'




€€12-L2L (E0E) 90208 OpEIO}OD ‘18AUdP gZS9 XOq od

€1-9dSSO

dnoJ@u@@g@g@@u{@

C

0oscC

Sample Data

RAWDATA
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MCLK

DCLK

W=RAWDATA

Y=W, X=2,

Z=RAWDATA

(transitiion in
RAWDATA)

g

(no transition
in RAWDATA)

/

Note 1

!Note 1

Note 2

Note 2

1

|

Note 1: This pulse is always 3 0SC cycles if DATA is @ or RECORDING.
Note 2: This pulse is either 2 or 4 0SC cycles if incoming data is

fast or slow respectively and DATA is 1.

Figure 4.3

Bit Synchronizer Timing




CSSB-14

GCR, group-coded recording, at first glance appears very similar to the

NRZI, non-return—to-éero, illustrates a recording efficiency of 1.0,
where recording efficiency is defined as the highest ratio of BPI (bits
per inch) to FCPI for a given format. There is, at most, only one flux 3
change per bit. Unfortunately, this is not a self-clocking scheme, and
is therefore impractical for use on a cassette system which has inherent
speed fluctuations.

PE, phase encoding, was designed to overcome such limitations by provi-
ding a flux change at the center of each bit period which would synchron-
ize a clocking circuit. The direction of this flux change indicates
whether the bit is a 1 or @#. The recording efficiency of this method,
however, is only @.5.

Bit Stream - 1 [} ] 1 1 ']
] |
NRZI { { ]
1 | 1
PE — L l ] 1 |
— [
GCR ____}  ———
Figure 4.4 ‘ Recording Methods

efficient NRZI method, but with one important difference: No more than
two zeros may appear in a row in the bit stream. This guarantees a

clock pulse at least once every three bits which provides synchroniza-
tion. Since a restriction of no more than two zeros in a row cannot be
placed on data, a translation scheme is used to encode.4-bit groups into
5-bit groups, and the above restriction is then placed on the 5-bit groups.
The translation table is shown in Table 4.5. Since the format is essen-
tially NRZI, we have 4 bits per 5 flux changes, or a recording efficiency
of 0.8, which is 60% better than PE.

Table 4.5

4- to 5-Bit Translation Table

4-Bit Data Value 5-Bit Recording Value
00O00O 11001
0001 11011
0010 10010
0011 10011
0100 11101
0101 10101
0110 10110
0111 10111
1000 11010
1001 01001
1010 01010
1011 01011
1100 11110
1101 01101
1110 01110
1111 01111

[thedigitalgroup )
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I

RECORDING FORMAT

A synchronous format is automatically added by the electronics to the
data being recorded. Of all the 5-bit patterns possible for use in this
system, the only pattern not used is 11111. Therefore, this pattern is
sent 15 times at the beginning of a data block (75 ones). The purpose
of using this pattern is twofold. First, since the start of a block
must be found by dropping the head anywhere on the tape, the electronics
searches for about 20 ones in a row, and this pattern only occurs at the
block start. Second, the ones form a steady clock frequency and allows
the self-correcting clocking circuitry to achieve sync in the fastest
possible time.

After the ones are recorded, the five bit sequence, 00101, is recorded

as a sync character. This particular sequence uniquely defines the ab-
solute start of the block. At that point, the 4 high bits of the first
byte are translated to 5 bits and recorded, and then the 4 low bits are
translated and recorded. The rest of the bytes are recorded in a similar
manner. If a new block is not immediately started, an erase signal will
begin after the last byte. Figure 4.6 depicts the format.

BYTE 1 BYTE 2 BYTEp
75 ONES SYNC HIGH LOwW HIGH Low

St b tigga gttt g il g ur 1 hnv ) @ tig 1 P11

!A | A
I

ol

ERASE

AR

CSSB-15

Il
1
L

RECORD COMMAND BYTE 1 =@1

ISSUED

Figure 4.6 Recording Format

DATA FLOW

Record - Data is strobed into IC46 and IC47 with the data input strobe.
IC31 and IC32 select the half-byte to be recorded as well as
the sync address. IC29 is a ROM which then encodes the 4-bit
‘code into the 5-bit code and sends it to the 5-bit shift regis-
ter, IC's 30, 5, and 24. The data is then shifted into IC4
which provides the record signal.

(e igftel group
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Read - Data from the read circuitry is clocked into the 5-bit shift
register (IC's 30, 5, and 24). After each half-byte is loaded,
data is routed through the selector (IC's 31 and 32) and into
the ROM decoder (IC29). Here, the 5-bit code is decoded back
into 4 bits and is loaded alternately into IC43 and IC44 to be
strobed out.

CONTROL SEQUENCER . -

The flip-flops whose outputs are RECORD, RUN, B, and A control the
sequence of events in the reading and recording processes. Refer to
Table 4.7 for the valid sequencer states. The command strobe forces

the "SEARCH FOR ONES" state immediately, and system clocks put the

CsSsB-16

sequencer through the appropriate states when the strobe is removed.

For record mode, the sequencer will go to the "GENERATE ONES" state at
the next CLOCKl pulse. The system then waits for IC's 7 and 20 to count
out 75 ones and produce the ONESDONE signal. During this time, the ONES
signal forces IC29's chip enable to output all ones into the shift regis-
ter. After the ones are recorded, "SEND SYNC" is entered which produces
the SYNC-GEN signal to load a sync pattern into the shift register.
Next, "RECORD A" is entered and selects the high bits of the data byte,
loading them into the shift register. Finally, "RECORD B" loads and
sends the low bits of the data byte. "RECORD A" and "RECORD B" are

then alternately repeated until either the next command strobe, a tape
stop or jam, or an underrun condition. The latter two events will force
the sequencer to the "GAP" or erase state.

Table 4.7

Valid Sequencer States

State

RECORD RUN B A

Function
GAP 1 o] %] 1
GENERATE ONES 1 1 "] 1
RECORD A 1 1 1 1
RECORD B 1 1 1 o)
SEND SYNC 1 1 7] 7]
SEARCH FOR ONES '] ') o] 1
SEARCH FOR SYNC [} 1 g 1
READ A 7] 1 1 1
READ B "] 1 1 ]

(the digfitel eroup

)
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For read mode, the sequencer remains in the "SEARCH FOR ONES" state
until IC's 7 and 20 detect about 20 consecutive ones. If a zero occurs,
IC7 is reset and the count begins again. When sufficient ones are
found, ONEDET tells the sequencer to go to the "SEARCH FOR SYNC" state.
Each read bit is then shifted into IC30 and all five bits in the shift
register are selected and routed to the ROM. The SYNC signal occurs
when the proper sync bit pattern is found. The "reset to 9" on IC20

is then released and the sequencer is synchronized to the data. Also,
the "READ A" state becomes active, and the next five bits of data are
shifted in, decoded, and loaded into IC43 as "READ B" is activated. The
next five bits are operated on in the same way, except that IC44 is now
loaded, and the sequencer goes back to state "READ A."

This sequencer repeats until either a command strobe or an overrun occurs.
In the second case, the "SEARCH FOR ONES" state is again forced until the

next command strobe.

DATA STATUS LOGIC

READY and OVERRUN/UNDERRUN are controlled by IC21 and only occur at the
times the shift register or the data output latches are being loaded.
READY is set at the end of state "RECORD B" as the second half-byte of
data is loaded into the shift register. It must then be serviced by the
time "RECORD A" is entered, since the new first half-byte of data is
needed at that point. If READY is not reset at this point (by the input
data strobe), OVERRUN/UNDERRUN will latch on.

In read mode, READY is set at the end of state "READ B." It is at this
time that the second half-byte of data is loaded into IC44. IF the out-
put data byte is not read before the next half-byte is loaded, the OVER-
RUN/UNDERRUN flag is latched on.

CLOCKS AND SYSTEM TIMING

There are four major clocking signals derived from a four-phase clock
system. MCLK, the master clock, with DCLK, the data clock, generate
ECLK, as in Figure 4.8.

IC20 is used to divide DCLK by 5 and get a signal, DIVIDE-BY-5, once every
data half-byte. This is combined with other clock phases and sequencer
states to obtain the clocks and signals shown in Figure 4.9.

MCLK

DCLK

ECLK

Figure 4.8 4-Phase Clocks
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MOTOR DRIVE AND SENSE ELECTRONICS

The purpose of this section of the controls is to provide drive to the
motors, braking for the motors, deck selection, and sense tape motion
for feedback to the motor control electronics.

TAKUPDRV goes to the low state whenever the takeup reel should be driven
during read or record. R46 limits the motor torque during this opera-
tion. BOTHDRV goes low whenever the motor control electronics senses
that the reels should have braking torque applied or that there may be
slack tape in the cartridge. R45 limits the torque during this opera-
tion. ALCAP is used to turn on the capstan drive motor.

ENGAJDRV goes to the low state whenever the motor control electronics
senses that the head and pinch roller should be moved toward or away

from the tape. T7, T8, T9, and T10 are used to brake the engage motor
whenever it is not being driven. FFDRV and FRDRV are used to drive the
tape in the fast forward or fast reverse direction whenever those commands
are given.

Transistors T2, T3, T4, and T5 in conjunction with steering diodes D1 -
D11 and D15 are used to provide drive to the selected deck. Diodes D12,
D13 and D14 apply drag to the undriven reel during the fast forward and
reverse operations to prevent excessive tape speed and to slow the tape
as it nears the end of the reel. Transistors T1ll and T12 generate a
signal called SPIN which tells the motor control electronics that the
undriven reel is turning during the fast forward and reverse operations.
The PULSE signal has small negative going pulses on it whenever the
takeup reel is turning. This is used to detect tape jams and end of
tape during the read, record, or erase operations.

MOTOR CONTROL ELECTRONICS

The motor control electronics senses the status of the tape motion, the
position of the headbar, and the commands given by the user and sends
control signals to the motor drive circuits. The status bits STOP and
NOT BUSY are also generated and sent to the user interface.

The following discussion provides the user with a description of the pri-
mary control signals. The user should look at the state diagram given
in Figure 4.10 to determine how the deck is actually controlled.

PULSES is generated by a one-shot (IC23) that goes active whenever a
command is given and the deck is in the stopped state. PULSES stays
active as long as a pulse is received on the PULSE line at least once
every half second. If a pulse is not received within the allowed time,

PULSES will go to a 1 and cause the deck to go toward the NOT BUSY state.

The DELAY signal is also generated by a one-shot (IC23) and is used to
inhibit tape motion sensing for 1/2 second after a command is given to
allow for the tape to accelerate to the proper speed. This one-shot is
also used to time the BOTH signal after a STOP command or tape jam is
detected.

(tthe cligitel group
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Any FRCMD unless Any STOPCMD unless Any FFCMD unless
shown elsewhere shown elsewhere shown elsewhere
.5 sec .5 sec
from from
FRCMD SPIN SPIN FFCID

BOTHDRV

ENGAGED

NOTBUSY

ENGAGED

.5 sec from
PULSE or STOPCMD

ENGAJDRV
BOTHDRV
"FDR

ENGAJDRV
BOTHDRV
FFDRV

' ENGAGED FFCMD
~80ms

TAKUPDRV ENGAJDRV
BOTHDRV

BOTHDRV

STOPCMD

EMNGAJDRV
BOTHDRV

ENGAGED
~30ms

SLOWICIMD

any
SLOWCMD

SLOWCMD

STOPCMD

Note: Names within circles are motor control signals. Labels on 'y
lines indicate commands given by user or events within controlle:.

Figure 4.10 Motor Control State Diagram
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ORN#* Figure 5.1 Phi-Deck Wiring
DECK WIRING -
MOTOR, HEAD, and SWITCH CONNECTIONS
———
9 | rev NINE POSITION MOLEX
8 CONNECTOR
FWD
7
110) 4
6
ENG
> ALLCAP
4 CAPSUPPLY
GRN* 3
O ALLENGSWGND
+
2 | ALLENGSW
HEADBAR 1 Ine POSITION 1 HAS NO
CONNECTION
RED*
1
WHT *
BLU* y
i () )
s

*Wire Colors may vary

h
c{//_:LK*
C

NOIO BRN*
NC[O-

FRAME GROUND

HEADBAR SWITCH

NOTE: Four position molex
connector may be cut
between 2 & 4 to separate
HDGND from HDB and HDA.

CssB-21

3 2 1 VIKRON HEAD
saturation current=4ma
write current=6ma
read output=5.5mv
1. HDB bandwidth 100KHz
2., HDA
3. No Connection
4. HDGRND (Shield)

(the clightelgroup
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QUIT will go to the 1 level if the manual stop button is pressed, if a

STOP command is given, if no pulses are detected and there is an active
SLOW command, or if SPIN goes low during any FAST command and DEILAY is

not active, QUIT is equivalent to STOP on the user interface.

V. CONSTRUCTION

Tools: Fine tipped, low wattage solder-
ing iron, "wire solder" (around
20 gauge resin solder), small
diagonal cutters, needle-nose
pliers.

Test Equipment: Voltmeter
500KHz or better oscilloscaope’
‘Frequency counter
Microprocessor, Mini, etc.

Estimated Construction Time: 6 - 11 hours

1. Using the component placement chart given in the appendix, insert
the 12 16-pin sockets into the PC board. If the sockets have an
indicator for pin one, orient it away from the edge connector. 1In-
vert the board by placing a book on the sockets to hold them in and
carefully solder all pins.

2. Insert and soldér the 36 1l4-pin sockets as described above.

3. Insert and solder the 6 8-pin sockets.

4., The controller and deck need +5 Volts at 1 Amp nominal and +12 Volts
at 0.7 Amps peak. Insert ICl2, using silicone grease and the heat
sink. Solder R57 and R58.

5. Apply power to the board and check voltages. The 9 Volt supply should
be between 8.4 and 9.6 Volts. The 5 Volts should be between 4.75 and
5.25.

6. Remove power from the board. .

7. . Insert and solder the three resistors rated above 1/4 watt (R44, R45,
and R46).

8. Insert and solder the data-rate potentiometer (R28). Orient it so
that it may be adjusted from the top of the board.

9. Insert and solder the remaining resistors.

10. Insert and solder all polarized capacitors (C2, C13 - Cl19, C22, C27,
C30, C32). C1l3 and Cl4 are marked with a + or -. The others have !
a solid section of color on the positive lead. The board has + nota-
tions to aid in orientation. ‘ v

e

CS&gB-22
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11.

12.

13.

14.

15.

le.

17.

18.

19.

20.

21.

Insert and solder the various remaining capacitors.

Insert and solder the four 1N4148 diodes and the 15 1N4001 diodes.
All diodes should be oriented so that the bands on the diode are
toward the right side of the board. There is also a diode symbol
on the board to aid in orientation.

Insert and solder T6 - Tl2 into place. The emitter lead for these
transistors is marked with a dot on one of the transistor pads.
The appendix contains a pictorial to aid in orienting the various
transistors supplied in your kit.

Insert and solder the FET (T13). Orient it so that the drain is
toward the top of the board (opposite from the connector).

Insert and solder Tl - T5. These transistors are placed vertically
with the leads inserted fully through the circuit board. Note that
the emitter lead is marked with an E on the circuit board.

Insert all IC's into their respective sockets, observing correct
orientation (pin 1 away from edge connectors).

Wire the board into the microprocessor's I/O structure, as described
below. Connect the Phi-Deck by slipping the Molex connector supplied

with the deck onto pins H - R of the controller's 36-pin socket._
Orient the Molex connectors such that the orange wire is on pin R.

This puts the deck into position @. Remove the protective plastic
shield from the digital head on the transport if one has been supplied.

If deck 1 will also be used. connect its Molex connector similarly to
the connector for deck @. Bend the pins out on the 36-pin socket and
slip on the connector. Decks 2 and 3 must be rewired at the connector,
since several of the necessary signal pins are common to all of the
decks.

Connect the shielded pair from deck @ to pins 1 and A. Connect the
ground to pin 5 or E. If deck 1 is to be used, connect the shielded
pair to pins 2 and B (reverse the connector's orientation) and rewire
the ground pin into deck @'s ground connector. For decks 2 and 3, a
different method of connection must be employed, as no more Molex
connectors will fit,

Proceed with the initial checkout of the board by following the steps
under section VII, DEBUG.

When the board seems to be working properly, perform the oscillator
calibration and read amplifier gain calibration procedures under
section VI, CALIBRATION. Calibrate the motor speed only if it is
absolutely necessary. The Cassette Storage System is now ready for
use.

(tthe dligftel group
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USING THE CONTROLLER IN A DIGITAL GROUP SYSTEM

The connection diagram in Figure 3.2 of the controller manual is used
with the Digital Group Software packages. Most systems will use the

wiring chart (Table 6.1).

An optional stop switch may be wired to the controller. A normally
open momentary push button which brings the manual stop pin (B) to
ground will stop all deck movement.

VI. CALIBRATION

Oscillator Calibration -

Motor Speed Calibration

To insure compatibility between decks and
tapes among all users of this system, the
data rate should be adjusted to meet the
standard specifications. Before you pro-
ceed with the adjustment of R28, the con-
troller must be placed in the record mode
by issuing a record command from the com-
puter. This disables the DC feedback path
to pin 5 of IC9. Adjust R28 for a 112 KHz
signal at pin 3 of IC9. 1In record mode,
this will produce an 8 KHz signal on DCLK.
This bit rate (8,000 bits/sec) will record
1,600 flux changes per inch at a tape speed
of five inches per second. The data rate
is then 6,400 baud when referenced to the
data transfer rate between the computer and
the controller.

The capstan motor on the Phi-Deck is pread-
justed to 5 ips at the factory. The follow-
ing adjustment may be made periodically to
keep the deck speed within tolerance. (Note:
Side B of your tape has approximately one
minute of a 4 KHz test signal recorded on it.
This is equivalent to 1,600 FCPI.) Using the
4 KHz test signal recorded on the reverse
side of the cassette supplied with your con-
troller, monitor the tape signal in the read
mode on ICl1l3, pin 14. With a non-metallic
screwdriver or alignment tool, adjust the
tape speed through the hole on top of the cap-
stan motor so that the frequency of the tape
signal is 4 KHz.

(the dligitalgroup
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Phi-Deck Board

Table 6.1

Wiring Chart

PIN # DESCRIPTION CONNECT TO-

6 DO7

7 DO6

8 DOS Data

9 DO4 Output

10 DO3 Lines

11 DO2

12 DO1

13 DOg

14 Data Output Strobe

15 D17

16 DIlé

17 DIS

18 DI4 Data

19 DI3 Input
20 DI2 Lines

21 DIl

22 DIg

23 Data Input Strobe

L * Not Busy

M * Stop Status
N * Ready Port

P * Overrun/Underrun

R Status Strobe

S * Enable/Disable

T * Slow/Fast

U * FWD/BKWD Command
v * Stop/Run Port

W * RCD/READ*

X * ERASE

Y * SEL2

Z * SEL1

A Command Strobe

B Manstop Stop

- o
) L
*

These pins may actually be wired to the opposite pin on the Phi-Deck

I/0 Board (Ports @-3)

PIN

# DESCRIPTION

26
25
24
23
22
21
20
19

N NN
OrFHNCIEIXKKNPIEOODIWD

—
Xe]

HE X KNMDIQIDIR

MSB
MSB-1
MSB-2
MSB-3
LSB+3
LSB+2
LSB+1
LSB
MSB-3,
MSB
MsSB-1
MSB-2
MSB-3
LSB+3
LSB+2
LSB+1
LSB
MSB,
LSB+3
LSB+2
LSB+1
LSB
MSB-2,
MSB
MSB-1
MSB-2
MSB-3
LSB+3
LSB+2
LSB+1
LSB
MSB-1,

Momentary, Nofmally Open Switch

Input
Port 2

Output Port 1

Output
Port 2

Output Port 1

Input
Port 2

Output Port 1
Output

Port 2

Output Port 1

Board connector (i.e., pin L to pin 10 on the Phi-Deck Board).

(ithe digftel group
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Read Amplifier Gain - First, record several minutes of test data onto
Calibration a tape that you will be using. (Once you have

decided on a type of tape that gives you good
results and that is readily available, you should
not change tapes.) Now place the controller in
read mode and read your tape. Monitor the signal
at IC13, pin 1. 1If the amplitude is not within
the limit shown in Figure 4.2, try different
values of R18 until the amplitude is within limits.
This adjustment is not critical and your controller
will give good results even if your amplitude is
not within the limits specified.

VII. DEBUG

Reread the software section to be certain the correct procedures are be.ng
executed. Insert controller card (do not connect Phi-Deck yet) and t: n
power on.

Issue input and output commands to the I/O ports and verify that the
strobe signals are present when the command is issued. Also, verify that
the data is being latched in the command and data latches correctly (IC33,
46, 47, and 28).

CONNECT THE PHI-DECK AND PROCEED THROUGH THE FOLLOWING SECTIONS.

MOTOR CONTROL ELECTRONICS

Place an old cassette into the deck (if the motor control electronics is
not working properly this test may destroy the tape). 1Issue a fast forward
command and check tape movement (these commands are given in the Mechanical
Considerations portion of this manual.) Issue a fast reverse command and
check tape movement. Remove cassette and issue a stop command. Both reel
motors should turn in opposite directions. Reinsert the cassette and issue
a record command. The head should engage the tape and the takeup reel
should turn. Place your finger on the takeup reel motor pulley. The head
should disengage within 1.5 seconds after stopping the motor. If any of
the above tests fail, refer to the Theory of Operation for the motor drive
and sense electronics and the motor control electronics and proceed to
trace the problem,

HEAD SENSE AND BIT SYNCHRONIZING ELECTRONICS

Place controller in record mode and output data bytes to the controller
every time READY comes true. You should see waveforms similar to those
shown in Fiqure 4.1 at the outputs of the selected head driver (IC27 ok
Ic28). Waveforms similar to these should also appear on the head of the
selected drive.

(e digital group
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The read amplifiers may be tested by using the tape you made in the pre-
vious paragraph, placing the deck in read mode after rewinding the tape,
and looking for the waveforms given in Figure 4.2. If the voltage at

IC13, pin 1 is clipping or not within the range shown, refer to Calibra-

-tion for Adjustment. This adjustment is not critical and is probably

not the cause of the controller malfunction.

The bit synchronizing electronics may be checked by verifying the timing
diagram shown in Figure 4.3.

READ/WRITE ELECTRONICS

Test all of the clocking signals depicted in Figure 4.9. If a signal is
not present or correct, trace back through the logic generating that
signal. Make sure about 0.2 Volts of the tape head signal is present on
record, and not on read. - Check that RECORD reflects the selected state
and RDY had a pulsing signal when recording or reading.

The basic clock, IC9, may be rehoved,'and a bounceless switch (Figure 7.1)
used to single step the system (14 clocks per data bit). If an oscillo-
scope is not available, an audio amplifier with the circuit in Figure 7.2
can be used to probe for clocks and data flow. For example, recording or
reading in hex "5A" will sound like a 4 KHz square wave on pin 6 of IC3,
and (on record) a 2 KHz square wave on pin 3 of IC4. (This signal is not
present on erase and read.)

[ to socket on
7 IC9, pin 3
[d (IC9 removed)
== probe .01 4.7K To aux input
o— of amplifier
- :

T 1

Figure 7.1 Single-step Clock

CssB-27

Figure 7.2 Digital to Audio Sensor
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VIII. APPENDIX
A. Parts List
B. PROM Pattern
C. Connector Pinout
D. Component Placement
E. Schematic
F. Transistor Orientation
G. Driver Software Description
H. Recording Format
I. Flowcharts
J. Program Tape and Listings
K. Phi-Deck Maintenance
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A.

PARTS LIST
DESCRIPTION

74800
7400

7402

7404

7408

7410

7411

7420

7451

7473

7474

7475

7486

7490

7493
74107
74123
74125
74153
74155
74173,8551
74195
745188,8223,6330-1J
75451
LM324
LM340T-8.0,uA7808
LM358
LM555
2N4403
2N5129
2N5139
2N6109
2N6410,MJE2050
MPF971
1.5Q,1/2W
7.5Q,1W
180, 2w
479

82Q

2209

4708

510Q

680§

1KQ

1.2KQ
2.2KQ
4.7KQ
5KQPOT

QUANTITY

CIRCUIT REFERENCE

HNMMONDNdOFEFRMEPMENNRFRERFRFEREFLODNNFEBEFEFFEFREFRPEDBHEFDLDHFNDMWHREDLDFHEFEFLLBDOFEFNMNDDHFDODENDFE O

Ic49
1c1,8,10,14,16,17, 25,38,
IC15

IC34,40

IC36

I1C19,39

IC18

IC6,22

IC2,24

IC4l
1C¢3,5,21,42,50,55
IC33,46,47,48 .
IC26

IC20

I1C7,37

IC4

IC23

1Cc27,28,45
IC31,32

IC35

IC43,44

IC30

IC29
IC51,52,53,54
IC13

ICl2

IC1l1

ICO

T7,8,9,10

T12

T6,11

T2,3,4,5

Tl

T13

R44

R46

R45

R53,57

R27

R12

R48

R58
RrR32,33,34,35,36,37,38,39
R6,9,20,23,26,31,55
R15,16,19,30,42
R1,29

R2,49

R28

(tthe cligital group
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DESCRIPTION
10KQ

15KQ

22KQ

39K

47KQ

100K

150KQ

220K

1 Meg @

220pfd mylar
.0015mfd mylar
.0033mfd mylar
.005mfd mylar
.01lmfd disc

.1lmfd disc
1mfd tantalum

100mfd electrolytic
1N4001

1N4148

TO-220 Heatsink, THM6072B
4-40 Screws

4-40 Nuts

#4 Lockwashers

8-Pin DIP Sockets

14-Pin DIP Sockets

16-Pin DIP Sockets

Dual 22-Pin Edge Connectors
Dual 36-Pin Edge Connectors
PC Board

CIRCUIT REFERENCE,

QUANTITY

13

B b e e b e N R R NN

—

- W
N0 NN NS

RrR7,8,10,11,14,17,21,22,
24,25,43,47,54

R50

R40,41

R4,5

R3

R13

R51,52

R18

R56

c4

Cl2

Cc23

Cc3

cs,6,7,8,9,10,11,20,21,
23,26,28,29,31

Cl,24

c2,15,16,17,18,19,22,27,
30,32

Cl3,14

p1.,2,3,4,5,6,7,8,9,10,11,
12,13,14,15

D16,17,18,19

[thedigftalgroup )
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PROM PATTERN
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C.

CONNECTOR PINOUT

Top of Card - Component Side

Pin No. Description
1 HDAZ
2 HDA1l
3 HDA2
4 HDA3
5 HDGND
6 DO7
7 DO6
8 DOS Data
9 DO4 Output
10 DO3 Lines
11 DO2
12 DO1
13 Dog
14 Data Output Strobe
15 DI7
16 DI6
17 DI5
18 DI4 Data
19 DI3 Input
20 DI2 Lines
21 DIl
22 DIg
23 Data Input Strobe
24 +9V Out
25 ENG3
26 SuP3
27 FWD3
28 REV3
29 ALLENGSW
30 ALLENGSWGND
31 CAPSUPPLY
32 ALCAP
33 ENG1
34 SUP1
35 FWD1
36 REV1
Note: n/c = no connection
Pin 1 on 22-pin connector
Pin 2 on 22-pin connector
Pin 22 on 22-pin connector
CSSB-32

it

[l

+5V
GND
+12V

Bottom of Card - Circuit Side

Pin No.

Description

DOIZIZNHRGTEHOIQIEIPINR X E <N O YEZEINRGDMEHOAW D

HDBYZ

HDB1

HDB2

HDB3

HDGND

DATA READY IRQ
n/c

n/c

n/c

Not Busy

Stop Status
Refady Port
Overrun/underrun
Status Strobe
Enable/Disable
Slow/Fast
FWD/BKWD Command
Stop/Run Port
RCD/READ
ERASE

SEL 2

SEL 1

Command Strobe
Manstop

ENG2

SUP2

FWD2

REV2

ALLENGSW
ALLENGSWGND
CAPSUPPLY
ALCAP

ENG@

SUPg

FWDZ

REV@

(tths cligital groupp
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CONNECTIONS BETWEEN CARDS -DETAIL 1
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DECK ¢

DECK 1

DECK 2

DECK 3

PADDLE CARD
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CONNECTOR
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PHI-DECK CABINET WIRING - DETAIL 4 s
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f£. TRANSISTOR ORIENTATION
5 a I—= == - - i T T T T |
] [} [ | | '
| | O | [ | |
L | Q 1t Q |
i | | |
| | | |
e e e — e - ] I o o e e 1
T
D (D B C E E C B B C E
Q Q - H T
(D D fun o Wan| \
————————— \ 1 | |
] | n [
CASE CASE CASE CASE CASE CASE
A B C D E F
Transistor Case
2N6109 D
2N5139 A or B
2N5129 A or B
2N4403 B
2N6410 F
MJE2050 E
MPF971 C
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G. DRIVER SOFTWARE DESCRIPTION

The software supplied with the Digital Group Cassette Storage System
contains deck control subroutines to allow the user to concentrate on
applications. The READ and RECORD routines provide all error recovery
during read, and data verification during record.

The software package consists of several major routines to aid the user
in controlling the decks. These are the RECORD, CMDOUT, READ, and
REWIND routines. There are numerous minor subroutines the user may in-
voke if he feels the need to control the deck on a more basic level.

The sample 8080 program given below is a simple example of how to use
the major routines. The sample program will read the tape on deck #

and write the data on deck 1, one block at a time. This program will -—
halt if an unrecoverable error occurs. The major routines are described
in more detail following the example. (Note: The sample Z80 program
may be found under Program Listings.)

* SAMPLE PROGRAM TO COPY A TAPE
* ON DECK # TO A TAPE ON DECK 1
* ONE BLOCK AT A TIME

LABEL op OPERAND COMMENT
START - MvI AP SET DECK §
STA DECK
CALL REWIND REWIND DECK §
MVI a,l SET DECK 1
STA DECK .
CALL REWIND REWIND DECK 1
SUB A CLEAR REGISTER A
STA TEMPID INITIALIZE ID
REDBLK IN TAPEIN WAIT FOR NOT BUSY
ANI gsH BECAUSE THE DECK
Jz REDBLK NUMBER IS CHANGING
MVI A0 SET DECK @
STA DECK
LXI H, BUFFER SET UP POINTER
SHLD POINTR
LDA TEMPID SET UP ID
STA IDR
MVI E,f SET READ MODE
CALL READ READ BLOCK
PUSH PSW SAVE REGISTER A
MVI c,FgH STOP DECK
CALL CMDOUT
POP PSW RESTORE REGISTER A
CPI. g ERROR?
JZ WRTBLK NO
CPI 2 BLOCK FOUND?

CssB-36 (ﬂf@ @j CJreu )
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LABEL oP OPERAND COMMENT
RZ NO, FINISHED
HLT HALT BECAUSE ERROR
WRTBLK IN TAPEIN WAIT FOR NOT BUSY
ANI #8H BECAUSE THE DECK
Jz WRTBLK NUMBER IS CHANGING
MVI A,l SET DECK 1
STA DECK
LXI H,BUFFER SET UP POINTER
SHLD POINTW
LDA TEMPID SET UP ID
STA IDW
INR A INCREMENT ID
STA TEMPID
MOV A,B SET UP COUNT
CPI o] 2567
Jz X256 YES
MOV L,B
MVI H,0
JMP CALRCD
X256 MVI H,1
MVI L,g .
CALRCD CALL RECORD RECORD BLOCK
CPI 7] ERROR?
Jz REDBLK NO, COPY NEXT BLOCK
HLT HALT BECAUSE ERROR
TEMPID DS 1
BUFFER DS 256
END

The REWIND routine will stop the operating deck, select the specified
deck, and rewind it. This routine returns to the calling routine after
the selected deck has been rewound and readied for another command.
Memory location "DECK" must contain the selected deck number (in binary)
before the routine is called.

The RECORD routine will record data in the standard block format and

then check the recorded data to verify that it was recorded without error.
If an error is detected, that portion of the tape is erased and all the
remaining data is re-recorded. This process is repeated until all data
has been recorded successfully, or an unrecoverable error is detected.

As the user records data he must record blocks in sequence starting with
IDW = @#,1,2, etc. Numbers may not be skipped! After a series of blocks
have been recorded, the user may re-record a block, but all old blocks
following the new blocks may be lost. Although not absolutely necessary,
it is recommended that tapes be erased with a bulk eraser or using the
Phi-Deck in erase mode to obtain maximum performance and prevent the
controller software from becoming confused with the old data.

(the dighel group
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In order to use this routine properly, the input variables must be set
up properly:

1. The deck number must be placed in memory location DECK.

2. The low order byte of the block ID must be placed in memory
location IDW, and the high order byte must be placed in IDW+1.

3. The low order byte of the address of the first byte to be
recorded is placed in memory location POINTW, and the high
order byte is placed in POINTW+1.

4. The number of bytes to be recorded is placed in register pair
H and L. A count of zero will cause the record routine to
simply return without recording any data.

When the record routine returns control to the calling routine, the
registers and memory are modified as follows:

All Registers are altered.

IDW returns the ID of the last block recorded plus onse.

POINTW points one location greater than the last byte recorded.
The error code is returned in the A register and should he
checked after every call to the RECQORD. routine. The error
codes are: ‘

=W N

- Record completed with no errors
CRC error in block ID-1

- Block ID-1 not found

- End of tape or jam

w N W
|

The READ routine will read one block and return to the calling routine.
The deck is left running so the user must either read another block or
issue a stop command to the deck directly (see the CMDOUT routine).

To use this routine the following variables must be set up properly:

1. The deck number is placed in memory location DECK.

2. Memory location TDR contains the low order byte of the ID of
the block to be read. JIDR+1 contains the high order byte.

3. Mgmory location POINTR Contming the low ord@r byte of the
Mdress oTe - phe data thatisteledepegitad, POINTR+1 con-
NS the high order byte.

4. Qggister E contains the mode. @ indicates that the data
block is to be read into memory starting at the location
specified by POINTR. 1 indicates that the data block is to
be checked for errors only (in this mode POINTR is not used).

5. RETRYS (Register D) should be initialized only if the ALTRD
or ALTRD2 entry points are used. It is automatically initial-
ized to 10 if the READ entry point is used. The user should
normally use the READ entry point.

When the read routine returns control to the calling routine, the regis-
ters and memory are modified as follows:

1. Registers A,B,C,D,H, and L are modified.

[thedigftelgroup )
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2. COUNT (Register B) contains the number of bytes contained in

the block:
g = 256 bytes
1 = 1 byte
2 = 2 bytes
255 = 255 bytes

3. ERROR (Register A) contains the error code after a read opera-
tion has been completed. The error codes are:
g - No errors
1 - Unrecoverable data error
2 - Unable to find block specified by ID
3 - End of tape or jam

The CMDOUT routine is used to issue commands to the transport. Memory
location DECK must contain the number of the deck that is referenced by
the command. Register C must contain the command to be issued to the
deck. The valid commands are:

COMMAND VALUE IN REGISTER C
STOP 1111 0000
FAST FORWARD 1010 00O00O
FAST REVERSE 1000 00O00O
READ 1110 0000
RECORD 1110 1000
ERASE 1110 1100
STANDBY 0111 00O00O

CSSB-39
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H. RECORDING FORMAT

This appendix shows the block format as it is recorded on the tape by the
driver software and controller, Each byte recorded on the tape consists
of 10 bits or flux changes (see hardware description).

DESCRIPTION BYTES RECORDED

75 one bits 7.5

SYNC character .5

ID high 1.

ID low 1.

CQUNT 1.

CRC 1 1.

CRC 2 1.

DATA 1. to 256

CRC 1 1.

CRC 2 1.
TOTALS* 16 to 271

*The record routine will erase to an equivalent of 271 bytes
for short blocks so that all blocks will be the same size.

CSSB-40 @jcﬁr@@ﬂ )
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(' RECORD >

ERASE = 1

STOPS =5

PUSH COUNT

RCD2¢

PUSH ERASE,
STOPS

DR = IDW -1

yes
W=0 ?
ho

REWIND

ERASE FOR
4 SECONDS

Y

POP ERASE,
STOPS

PUSH ERASE,
STOPS

CHECK BL(
IDR (ALTRDI
ERROR 2 0
yes
RCD12
y
POP ERASE,
STOPS
—(_foo21 )
POP COUNT

=

( RETURN ’

»ta——— RCDI13 ) INCREMENT
no POINTER

DECREMENT
ERASE

ERASE 1
BLOCK
{RECORD1|

POP ERASE,
STOPS, COUNT

PUSH ERASE,
STOPS, COUNT

INITIALIZE
POINTER

RCD20
P-rg ‘1‘ RCD15 )

yes

BACKSPACE
ABOUT 19 ERASE =1 PUSH POINTER
BLOCKSIFR
POP ERASE, INCREMENT
sToPS IDW RESET CRC
[ALTPUT]
POP COUNT o Low
| yos PUT
( rcp26 )—>te 1D HIGH
y
ho (PUTI
PUSH COUNT COUNT
PUSH ERASE, DECREMENT SAVE CRC2
sTOPS COUNT H
POINTER = '(;:‘071'
POINTER + 256
IPUT)
cne
< ( rcozs ) SAVE COUNT
| ‘

A ( RrecD1 )—»t=

POINTER = !
IDR =IDW POINTER +
KT COUNT L SWITCH CRC,
HECK 1 BLK
RETRIES = 6 ERROR = 0 POINTER
ALTAD?| LOAD DATA

BYTE

ERROR ?
SWITCH CRC,
Yos POINTER
INCREMENT PUT]
ERASE

DECREMENT
COUNT

i

PUSH COUNT
INCREMENT SAVE CRC2
iDR
RECORD 1
ECORE IPUT] CRC1
|RECORD1|
POP COUNT {PUT| CRC2
[DECREMENT
SAVED COUNT
%< ERROR ? RECD3 >l
yes
IPUT]
POP
o s:g:sss' INCREMENT
SAVED COUNT|
DECREMENT
STOPS
no

yes
4
DECREMENT 1PUT}
COUNT H ERROR= 3
COUNT = 0 POP POINTER
‘

COUNT =

COUNT L

COUNT L

=0
J T
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RETF'ES=10

ALTRD2Z )
"

d

* Pl RETRIES,
VODE

t
RD5 1

i

RESET CRC

INPUT
STATUS

DECREMENT

STATUS =0
OUTPLIT READ 1
COMMANT
WAIT 4 sec.
‘[ DELAY)
no
———C=
COUNTER=
b sec.

MOVE COUNT
TO B FROM D

POP RETRIES,
MODE (D,E)

PUSH COUNT
(8}

LOAD POINTER
(K. L)

PUSH POINTER
(H,L)

RESET CRC

oo

COUNTER
no
PGP RETRIES.
MODE
yes
(REWIND) )
(REWIND)
o O Y
ERROR = 2 !
ERROR= 3
POP RETRIES,
MODE
(C ros )—»lw
DECREMENT
RETRIES

RETURN

( RDS52 )

/

(GET)

B=IDH (high)

(GET)

E=IDL llow]

(GET)

D= COUNT

(GET)

(GET)

LOAD IDR

XY= {DT-IDR

' ( RDSs } Ll B

SWITCH CRC,
POINTER

STORE DATA

INCREMENT
POINTER

SWITCH CRC.
POINTER

4

DECREMENT
COUNT (8}

FF DELAY = FF DELAY =
lixyi/8l+1 l{XY)/8]+6
{FR)
RD2

yes

102

no
( ALTRD > g

\

POP B; ADJUST
STACK POINTER|

POP COUNT(B)

(GET)

(GET)

INPUT
STATUS

SET DELAY>
1 BLOCK

(FR)

ERROR= 1

( RD19 ’

SAVE COUNT

DECREMENT
SAVED COUNT

\

IGET]

INCREMENT
SAVE

no

yeos

ERROR = @

y

[t Figftel group

)

po box 6528 denver, colorado 80206 (303)861-1686




J. PROGRAM TAPE AND LISTINGS

khkhkkhhkhkhkhkhkhkkkkAkhkhhhkhkhhhkhkhkhhkhhhhhhhkrdkhhhkhkkhkhhrkhkk

The tape supplied with the program listing is an
AUDIO CASSETTE recorded at 11@@ Baud in Suding

format. This WILL NOT load from the PHI-DECK.
AEKAKEAEKKA I A KK AATRXXRRKRKR AR AR Ak Ak rkhkkhkhkhhkhhkhkhhkhkdkk

% M o 3 o O b %%

*
*
*
*
*
*
*
*
*

The program tape contains four programs in the following order:
1. Phi-Deck Demo for Z-8¢
2. 2-8¢ Ops System
3. Phi-Deck Demo for 8¢g8@
4. 8#8¢ Ops System

Each program includes the PHI-DECK driver routines in the program
listing in locations @9¢@@H thru @BI9DH (Fl1g@3@ thru @13235).

cssa-a3 | (tthe eightel group )
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10.

11.
12.
13.
14.
15.

16.
17.

18.

19.

20.

CSsB-44

7-84 PHI-DECK DEMO SOFTWARE

Programs are loaded via audio cassette.
At completion of a successful load a listing of Phi-Deck commands
will be displayed.
In addition to the displayed options, there are three possible
options - "R", "s", and "p".
"R" will return control to the 2-8% Ops System which includes:

1 Read - Read an audio cassette
Write - Write an audio cassette
Octal Dump - Storage Dump in octal
Octal Program - User programming in octal
Hex Dump - Storage Dump in hex
Hex Program - User programming in hex
Phi-Deck Ops
"S" will display memory in either hex or octal depending upon last
option (hex or octal) chosen by the user.
"P" will allow user to program as in Z-8@F Ops System in either hex
or octal depending upon last method chosen in Z-8@ options 3 thru 6.
Reset will return control to Phi-Deck ops.
“P", "R", and "S" will operate when in Storage Dump, Program, or
Phi-Deck Ops.
Phi-Deck option "#" allows the user to select any of 4 decks (g-3)
by pressing shift # then desired deck number. To return to Phi-
Deck Ops press Y. The selected deck number will be displayed in
the options listing upon return.
Phi-Deck option "@" will copy a tape from deck @ to deck 1. This
is not intended as an efficient method of duplicating tapes, only
as a demonstration of Phi-Deck routines.
Page @15 is being used as a 256 byte buffer in the Copy. Tape option.
Phi-Deck option "1" will erase a tape on the selected deck.
Phi-Deck option "2" will fast reverse the selected deck.
Phi-Deck option "3" will fast forward the selected deck.
Phi-Deck option "4" will place all decks in standby. The capstan
motors will be turned off.
Phi-Deck option "5" will stop the selected deck.
Phi-Deck option "6" will issue a read command to the selected deck.
This will not read data from a tape.
Phi-Deck option "7" will issue a record command to the selected
deck. This will not record data on a tape.
Phi-Deck option "8" will record 256 byte blocks of data in a fixed
pattern.
Phi-Deck option "9" will read 256 byte blocks of data from a tape
in a fixed pattern. An "e" will be displayed on the monitor for
blocks in error and a "g" for good blocks.

NOoOo b wN
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@54E
@54F

p5r g
@5F1
@5F2
@5F3
@5F4
@5F5
@5F6
@5F7
@5F8
P5F9
@5FA
@5FB
@5FC
@5FD
@5FE
@5FF

2133
g1p4

g4g1
gap2

24D6
24D7

2509
#5091
2592

CHANGES TO Z-8@ OPERATING SYSTEM
FOR PHI-DECK DEMO

OBJ LABEL OP OPERAND

COMMENTS

29
g7

13
B7
Ag
Dy
cs
(o]
Ag
c4
c5
c3
CB
ag
CF
Dg
D3
29

29 RST 8
@7

23
25

23
@25

C3

29
27

Address for key 7

Spaces
7

o

A 0OmMmo

(6]
P
S
Return

(the dligftel group
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evee
RTed
2'7e5
grec
gree
e7es
greE
@7e¢E
2711
2714
p'r1v
@719
g71C
271K
g7zl
w22
gvzE
g72€
grezw
P29
g7zA
gez2C
272D
2730
27Z1
g3z
g7e

VAGSIS
QT3A
g72C
gEE
ge3F
2741
244
27746
2749
g74c
274A
g'74C
274F
Zrel
2754
g7EDS
2756

21
kD

FE
3A
FeE
&2
21
CD

FE
D2
IE
TA

CD
¥
g
De
€F
<€
7k
32

2z
(o)

7E
32

Fe
FE
CA

FE
CA
FE
CA

CF
FE
Ce
2E

4
(9]

Qo
2%
4%

CSSB-46

OBJ

ge
46

B2 ¢

Be
83
€L
ge
Ag
BA
38
RC
4A

E6

/M4
S€

37
ee
29
¥
ge

¥z
23
¥e
91

A3
14
€C
2A

ez

g
a4
oy
Z1
'Ate
24

€

07
0"

€1ce
€220
¢c1¢
ez
222¢
024¢
gece
Zz€eg
227¢
¢28v
gz2se
gaee
2310
232¢
332
542
R3Ze
2360
gave
z3€¢e
@3C0
c4ce
241¢€
0420
243
442
©45¢
¢4ce
gave
€480

Z-8J PHI-DECK DEMO SOFTWARE

LABEL OopP

CR
LT
LT
CALL
KYED CALIL
CP
J?
CF
J?r
PUSH
CALL
PGP
RLCA
SUE
LT
FINDEX LD
LD
LD
INC
LD
LT

T
v

LETTER OF
cp
JP

4ce x

254
¢51¢
2522
2530
2540
2550
e5€2
2570
2560
2590
CERR
0610
2620

Ccp
JP
CF
JP

RST
CHAR cp
JP
LD
JP
NG?
NOF
NCP

OPERAND COMMENTS

SP,220¢E LOAD STACK FOINTER
¢ SET INTERRUPT MOLE @
(8082 IDENTICAL)
ENAFLE INTERRUPTS
A, (DECY)
¢EDPY  CONVERT TO ASCII 1
(DKNRR),A LOAD DECK # IN MESSAGE
HL,MSG1 '
TVEDIT CALL TV EDITOR
@1A8H CALL K3ZYBCART
¢BAH  NUMBER?
NC,LET1FR NO
2EZH  NUMEER?

C,CEAR NC

AF SAVE A&F

FRASE ERASE SCREEN

AF RESTORE A&F
PRODUCE L INDEX

¢SH

L,A

F,27F ¥ INDEX
A,(BL) SELECT ADLRESS
(g736H),A

EL

A, (EL)

(@727H),A

SELADR

2CH )

¢F3E s" 2

Z,TVDUMP YES, JUMP TO TV
STORAGE DUME
CFRE V.

JUMP TO Z8% OPS SYSTEM

S, JUMP TO K&£YBOARD
ROGRAMMER ROUTINE

8D

ZAZE

- NZ,XKYBD

L,6CH
FINDBX

(ithe digital group
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g7E? €2
R758 AD Q8
72A D8 @8
_7%C D2 28
¢75E CC 2&
2760 DE @8
g762 E4 08
g764 EA €8
Q7EE F@ €8
g7€8 B6 ¢8
Q7EA RF gg
Q76C 8¢ 08
g76E FF¥
Q7EF
A3 AC D3 Ct&
AZ C4 C5 C3
g7vs ¢4
g7TA
CS CE A@ D5
CS AQ AD AgQ
2783
B2
2784 @&
@78s
BZ Ag C2 CF
L9 AZ D4 Ci
c5
7S¢ 15
0791
Bl A2 C5 D2
T2 C5
P79& 19
@799
B2 AQ C6 C1
L4 A¢ D2 CS
¢5 D2 D3 C5
g7A7 12
g7 AL
B3 AP C6 C1
D4 AZ C6 CF
D7 C1 L2 C4
27B6 12
@7E?
B4 A2 D3 D4
CE C4 C2 D9
g7ce 17
g7c1
BS AZ D3 D4
Dg
g7Cc7 1A
g7C8
BE Ag D2 CB
C4
%CE 1A
@7CF
CSSB-47

cC
CE

D3

Y
Te

C1

Z
o

Le

D3
L2

CF

C1

gele
72640
ZESL
AS{SL
c67e
WEED
LesyY
gree
271€
2720
Q73Le
0740
@750
760

gree
p7e0
270

Leee
2812

2820
ge3¢

0849
26LC2

g86¢
peve

28&0
p8co

zceo
2910

@920
€930

0940
2950

MSG1

PKNER

NCP
oW
Dw
DW
W
DW
Tw
LW

Dw
LW
DWw
LE
Iw

LB

L&

Db

Dw

DE
Dw

LB
Lw

B
Dw

LB
Dw

DE
Dw

DB
Dw

CEADHE @ SELECT
28DEH 1 SELECT
g8DzH 2 SELECT
@8CCH 2 SLLECT
¢8DEY 4 SELECT
¢8E4F & SELECT
28EAE 6 SELECT
¢2F@H 7 SELECT
28BSH 8 SELECT
@8BFF 9 SELECT
@88¢H # SELECT

CFFE ERASE
‘# SEI DECK’

4D SPACES
“IN USE - °
I@I

gD SPACES

‘¢ CCPY TAPL’

21D SPACES
"1 ERASE’

25D SPACES
‘2 FAST REVERSE’

18D SPACES
‘3 FAST FORWARI’

18D SPACES
‘4 STANDBY’

23D SPACES
‘5 STOP’

26D SPACES
‘6 READ’

26D SPACES
‘? RECORD”

ADIRESS
ADTRESS
ADLRESS
ALDRESS
ADLRESS
ATTRESS
ALLRESS
ADCRESS
ATDIRESS
ADDKESS
ACTRESS

(tthe cligihel group
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B7 A® D2
CF D2 C4
27L7 18
07D8
B8 Ag¢ D2
CF D2 C4
C5 D3 D4
C1 D4 C1
27EA OF
¢7EB
EQ A¢ D2
C4 AC T4
D4 A C4
c1
¢7FB 57
@7EC
D¢ C8 CS
Ce €3 Ch
CF CD CD
C4 D3
2eer 2o
QEgE FF
28RF Q7
2612
D4 C1 D@
C2 €5 C9
A@ C2 CF
C5 C4
ge21 ¢
gez2 FF
0823 g€
2824
L2 CE €3
C4 C9 CE
D4 CE DZ
C4 C1 D4
2837 20
¢838 FF
2629 g€
€83A
D4 C5 D3
C4 C1 T4
€2 €5 €9
A¢ D2 C5

PE4E €6
084F €@
¢8Z0Q FF
geec1
D3 C& CC
D4 A2 C4
CE A2 CE
Cz C5 D2
Bg AD B3
geeg z&
2EEA
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€5

Cs

A¢
AQ

€5
cs
C1

AC
C1

=
-~

CE
e

CF

Cre
D4
C1

D4
C1
CE
C1

€5
c2
L2
A2
AS

€3

C3
D4
C4

C1
D3
D4

C4
C3

CE

Ae
c7
Cs

e
Ag
Ag

AQ
AD
C7
C4

C3

Z
[ %)

CD
A8

©o60
go7e

@ogp
299¢

100¢
1010

1¢20
1¢2¢
1g42

12350

12€¢
1070
1280
1p¢e

11¢2¢
1112
1120
113¢

1140
1120
11€¢
1170

1182
119¢

MSGZ2

MSG3

MSG4

MSGE

DP
Lw

LF
v

DR
Dw

TR
LB
LB
LW

DB
LE
IB
Dw

LB
LB
LF
Dw

DB
DE
DE
Lw

DR
Dw

24D SPACES
‘8 RECORD TEST DATA’

14D SPACES
‘S READ TEST DATA’

87D  SPACES
“PHI DFCK COMMANDS’

eD RETURN
©FFH ERASE
7D SPACES

*TAPE BEING COPIED’

) RETURN
CFFH ERASE
€T SPACES

"RECORDING TEST DATA’

@D RETURN
LFFE ERASE
6D SPACES

“TEST DATA BEING READ”

6D SPACES
Ay RETURN
@FFH ERASE
“SELECT DECK NUMBER (8-3)°

40D SPACES
“DECK # °

(theclgitalgroup
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C4 C5 €3 CE
A3 AgQ

F g71
BO
@872
2878

28

C4 CF CE Ct
A¢ AE D9 EF

287D
2ETE
Z87F
2882
2EET
2883
2E86
geee
2&88E
gEBE
28EE
PLe9Y
g8scz
gESS
2897
28oA
Z8oA
289D
¢8GT
};89F
geAZ
ZEAE
Z28A7
Z8A9
28AC
2EAT
2EAT
2832
28BZ
ZEER6
¢28B9
gZ8EC
QERF
Z8BF
g8ce
g2ECs
gsce
zecs
¢ecs
gacc
geCE
2ECE
28D1
@8D2
7€D4
)8D4
gEeD?

CSSB-49

ee
ee
4%
21

SA
F6

22

CD
LB
¥E
D2
FE
DA

32

E6
32
€3
¥e
FE
c2
Cr¥

21
CD
c2
21
CD
CZ

21
cD
C3

CD
CF
CE

(0
CF
CFE

CD
CF

BL
4%
71

ee
e
E4

(=
~

BZ
8E

ge
B2
8¢
2¢
F9
Ee

730
e
c8
22
1)
AQ

38

ee
cC

Ap
1)
80
9B

23
ZA
ge
22

z8

A4S ]

27

CA
£8

ge
ez
28
28
vE
28
22
QB

eC

¢A

QA

122¢

1210
122¢

1220
1249
1259
126¢
1272
128¢
12¢¢
1320
1310
132¢
1330
134¢
1222
1360
137¢
12&¢
1398
1400
1410
1l4z¢
142¢
1442
145¢
1462
147¢
14&0
149¢
1500
1512
1220
153¢
124¢
1580
15¢0
1270
15€0
159¢
16e¢
1610
1620
1630
1640
1€50
1660
1€70
1€80
1660

DNER

IN

3

LONE
CPYTP
KCTD
RDTD

CPY
FFWD
%

FREV
*

CALL
IN

JP

n
¢cP

JP
LD

ANT
LD
JP
OR
CP

RST

LD
CALL
JP
LT
CALL
JP

LD
CALL
JP

CALL
RST
LD

CALL
RST
LD

CALL
RST

’

@I

56D SPACES
“DONE? (Y¥?)~

gD RETURN

EL,MSGS LOAD ESL WITE DECK
SELECT MESSAGE

A,(DECEK) LOAD A WITH DECK #

¢R2E  CONVERT TO ASCII

(DNBR),A LOAL LECK NUMBER IN
MESSAGE AREA

TVEDIT CALL TV EDITOR

z INPUT FROM KEYEOARD

@B4E > 3 7 o

NC,DONE YES, CHECK FOR Y

¢RZE <g" 2

C,IN YES, JUMP TC KEYBOARD
(LOOK ¥OR A NUMEER)

(DKNBR),A IF BETWEEN 2 & 3, LOAD

DECK NUMBER IN MESSAGE

2D MASK ALL BUT 3 LSE’S
(DECK),A LOAD DECK NUMBER AT "DECK
TV DISFLAY MESSAGE WITH NZW DECK #

Z0E  CONVERT TO LOWER CASE

eFOE Y 2

NZ,TV NO, JUMP TO MESSAGE

eD RESTART AT PHI_DECK
COMMANDS IF Y

EL,MSG2 LOAD ESL WITH MESSAGE AREA

TVEDIT CALL TV EDITOR

CPY  JUMP TO COPY TAPE ROUTINE

HL,MSGZ LOAD HSL WITH MESSAGE AREA

TVEDIT CALL TV EDITOR

RCDTD JUME TO RECCRD TEST DATA
KOUTINE

FL,MSG4 LOAD ESL WITH MESSAGE ARFA

TVELIT CALL TV EDITOR

RTD  JUMP TO READ TEST LATA

ROUTINE

COPY CALL CCPY TAPE ROUTINE

gD RESTART

C,0A0H LOAD C WITH FAST FORWARD
COMMANT

CMDOUT OUTPUT COMMAND

8D RESTART

C,8¢H LOAT C WITH FAST REVERSE
COMMAND '

CMDOUT OUTPUT COMMAND

8D RESTART

(thedigftalgrovp )
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@8D8 C¢E EC 1700 ERASET LD C,ZECH LOAD C WITE ERASE COMMAND
¢8DA CD OF @A 1712 CALL CMDOUT OUTPUT COMMAND
LEDL CF 1722 aST €D RESTART
@8DE CE 72 173@ STNDEY LT C,7¢E LOAD C WITH STANDBY COMMAND
¢8k@ CD 9F ¢A 174¢ CALL CMDOUT QUTFUT COMMAND
Qer2 CF 1752 RST 8D RESTART
¢R8E4 @F F@ 17€@ STOP LD C,¢F2E LOAD C WITH STOP COMMAND
¢8FE CL 9B gA. 1772 CALL CMDOUT OUIPUT COMMAND
PEES CF 1768 RST &D RESTART
O8EA CE EO 1790 REAT LD C,2E2H LOAD C WITHF READ CGMMAND
¢8EC CD S9E @A 180¢ CALL CMDOUT OUTPUT COMMANL
28EF CF 1619 RST ED RESTART
gEFC QOFE ES8 1820 RECORD LD C,2E8H LOAD C WITH RECORD COMMAND
g8¥2 CD 9F @A 1832 CALL CMDOUT CUTEUT CCMMAND
gEFS C¥ 1€4¢ RST &7 RESTART
. CS8SSB-50 ;

|grtal GIROUID

)
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CEAR LE

¢e
EE
9k

AE
22

2
o

AE

a3

.

©
™ 2

A€
€2
23

RC

2 BE

AD

g4

LC

. 98

@z

. 2

I3 @

8F%

EF

4
~

FA

1

n
v

-

e

CL ¢

2
-
\
<
?

(SR VS I JS LS O N o ¥
LNEECS S N w N Wa s BV (Y

O oy 2t bxf b b2y b2l ks

t

ZCe

FO Qo). kRt

TN O A E Y EY B gy
APy g Sl ) &

C38B-51

cC

T W
Lol I T S A N AN

ZB

ZB
CE

[N
i

SRSV NI AT Y 2] LSRN
Tt B Nt b o8 ot

o &
o N

¢led
€11%
2120
¢13¢
¢lay
e1e2
21€0
217¢
¢1€C
21se
L20¢
¢210
w22¢
238
2240
gee?
v28¢
220
P2EZ
g2se
230¢
z31e
23z
233¢
€349
g3t
£360¢

e37¢

3C2Z
¢420
<412
7420
043¢
2440
2452
€450
Lard
24EL
249¢
ArA]
2512
252¢
K
VAL YA
¢3¢
¢CEg
787¢
¢E80
750
6o
2E€12
CEZZ

LOOP
STAT

RTD

STATK

3% 6
b=
=
o
el

[
=)
=9}

GO0D

CCPY

LD
LT
CALL
LD
CALT

ANT
JF
LEC
JP
LD

- -

LD
CALL
IN
AND

TEC

el S
T

E,2D INITIALIZE COUNT

C,2F2H LOAT C wITh RKECORD COMMAND
CMDGUT CUTPUT COMMANT

C,B LOAD C WITH COUAT

Loul CUTPUT LATA,

2D INPUT STATTS

3D REALY?

Z2,STATUS NG, CEECK STATUS
2 DECKEMENT COUNT

NZ,%CD 25€7
D,2D YES, CUTPUT DUMMY CHARACTERS

c,3

LOUT

2D INEUT STATUS

2p READY?

Z,STAT NO, CEECK STATUS

D DECREMENT LCOF

NZ,LCCP

SCDTD RECORD NEXT BLOCEK

T,¢ INITIALIZE COUNT

C,2FZH LCAD C wITH READ COMMAND

CMDOUT OUTPUT COMMANT

2D INPUT STATIS

2L READY?

Z,5TATR NO, CFiC¥ STATUS

DIN YES INFUT T#TA

A,C LCAD A wITE DATA

F COMPARE 10 CCUNT

NZ ,ERROR

E DECREMENT COUNT

NZ,STATR

FL,60CT CuTrLT TGT IF RLOCY IS GOOD

TY&DIT CALL 1% EDITCR

RTD SEAT NEYT WMICCK

HI,¥2R CUTPUT 57 18 ELOCK IS
IN ERROR

TYELIT CALL TV EIITCA

M cEBD NELT ZIOLY

gi=rF

% RETURN

7T7T

; RETVRN

=yt IgT RECE ¢

(TCK ), & ZIORS LECY £

SFWIND kE&IND [nCH 2

8,17 337 DECE i

(TECV A STCLZ IsCa 1

(s il group

)
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€CeD CD 4F gA LEZD CALL RE¥IND REWIND IECK 1
eCle g7 . ¢64¢ SUE A CLEAR &
¢C11 32 7€ ecC ¢65¢ 1D  (TEVMPIT),A INITIALIZE ID
2C14 DB @2 QEE@ REDBLK IN  TAPEIN :
2C16 EE g8 €670 AND &D wAIT FOR NOT EVSY
eC1e CA 14 gC 26€0 JP  Z,REDBLK
¢C1R 3E Q¢ 2692 LD A,2 SET DECK 2
¢C1L 22 bg @A 27ee LD  (DECK),A STORE DECK ¢
2C2¢ 21 %@ 2D 2710 LT  HL,RUTFER SET UP POINTER -
@Cz3 22 B3 04 2729 LD  (POINIR),HL POINTER ADDRESS
@Cz6 ZA 76 eC €728 LT A,(TEMPID) SZT UP ID
@CzS 22 B1 ZA 2742 LT (IDR),A
gcz2C 1E 0¢ ¢75e LD E,2 SET UP REAL MODE
@CZE CD ES 24 z76e CALL READ
gCcZ1 F5 2770 PUSH AF SAVE.A & FLAGS
gC32 QE ¥ 2780 LD C,2FgF STOP DECK
2C24 CD SR 04 7S¢ CALL CMDOUT
2c3? F1 2802 POP AF RESTORE A & FLAGS
gCc2s FE 20 2810 cp @ ERROR?
@C3A CA 41 €C 282¢ JP  Z,WRTELK NO
¢C2D FE @2 2€2¢ CP 2D BLOCK FQUND?
@C2F C8 pe4e RET 2 NO, FINISEED
@C4ae 76 ¢80 BALT EALT BECAUSE OF ERROR
¢C41 TB g2 ¢€6@ WRTHLK IN  TAPEIN
2C42 E€ 28 2870 AND 8D wAIT FOR NOT BUSY
@C45 CA 41 ¢C e&Ee JP  Z,WRTRLK
¢c4e 3E 01 2e%e LT A,1D  SET DECK 1
@C4A 32 BEZ 24 0900 LD (DECK),A STORE LECK 1
¢C4aD 21 ¢@ eD AV D HL,EUFFER SET UP POINTER
@CSg 22 B7 2A 2920 LD  (POINTW),HL
@C53 3A 76 BC 2930 LD A,(TEMPID) SET UP ID
2C56 22 BS @A 294¢ LD  (IDW),A »
gcs9 3¢ 095e INC A
2C54 32 7€ oC 29€D LD  (TEMPID),A
@cs5D 78 297¢ LD A,B SET UP COUNT
@CSE FE @0 2982 cp ¢ 2567
gcee CA 69 2C 2990 JP  1,X25€
2CES 68 1002 LD L,E
2C64 26 20 1010 LD K,@
gCe6 C3 6D oC 1020 JP  CALRCD
@CeS 26 o1 1¢3¢ ¥25€¢ LD H,1D
¢C6B 2E ¢ 1040 LD L,@
@CED CD 20 @9 1050 CALRCD CALL RECORD
eC7¢ FE @@ 1060 CP @
2C72 CA 14 @cC 1¢7e JP . Z,REDBLK
@C75 76 180 HALT

cesee (the chefftel group

)

po box 6528 denver, colorado 80206 (303) 777-7133



Z-8@ DRIVER SOFTWARE

Loc OBJ LABEL opP OPERAND COMMENTSE

21¢@ * RECCFL (UNTIL COUNT ZYFAUSTEL)
¢11¢ * DECEK IS S10rP£D AFTER RETURN
¢l2¢ * INFUT:

r

25¢
(Ser

2eee

VAT L1237 % _ECK - DECY NUMF:R LOCATEL IN MEMCRY
752« v14@ S0INTW - LOCATED IN MEMCRY

¢ gleg (FIRST LATa FYTE)

($7¢ J162 % Iow - LCCATEL IN MEMC*Y (FIHST BLOCK)
el 2170 * COUKT - IEGISTER F,L

ey J18z % CUTFUT:

cg e gloue % PCINTW — LUCATEI IN MEMCRY

2OeY 22@¢ * (LAST DATA *YTE + 1)
2¢ey (ele = ERKCF - HEGISTER A

240 7220 Z - NO tiaROr3

zeez (2ny % 1 - CRC TPROR Il RLOCL
AW L24¢ % IDa - 1

29C 2FE8 2 - BLCCF IZa=1 NCT FCUNT
2S¢k JZ€y % 7 - TAPE END OR JAM

7¢2¢ LETL ITw - LOCATED IN MEMCKY

2520 rze2 % (LAST BLOCK + 1)

poee LeGe ALT=RED

JCue TP @ ®REGISTEKS - A,*,C,T,E,BE,L,IDR,POINTL
Joge 16 21 721¢ ALCOaD LI T,17 ERASF=1

29¢z 1F ¢° 2324 LD T, 5l STOPS=¢C

2Ce4 ES ¢R2Y FUSE HL COUNT

7cg® TE 234¢ w0122 PUSE TE FRASY¥, STCP>

JOCF Ch FE i gre? LT PL,(IDW)

gees zF 22€Q IEC FL IDR=1ID% -1

QoA 27 1 ZA ¢37e LL (ITR),FL

75¢7 23 XYl INC KL

¢CPE 71 gy ID A,L IDW=¢ <%

ZOCF T4 24 CR H

Zc1¢ Cr 25 ¢9 a1 JP 7,RCD1¢ YES

¢c12 1€ or 420 LT T,11D RETRIFS = 12

L1t 1k 21 z42¢ LD ®,1D CEECK MOTDE

2517 CD 7F ¢t 244¢ CALL ALTRD

$e14 2¢C 2452 INC A ERKCR?

?S1E 2T 2462 TEC A

guil CA 3E€ ¢S z47e Jp  2,8%D13 NO

celr 71 24€2 RCD1Z2 FOP TE ERASE, STOPS

222¢ E ¢46¢ xCT21 POP FL COUNT

ezl 2F 97 #S0¢ RCD27 LD C,9¢% STOP

AR Y g51¢e 1D  E,2 SAVE ERROR

cr24 0T 9T b ¢52¢ CALL CMDOCUT

JLiTowE 53¢ LD A,B RESTORF ERROR

enE (e 7254¢ RET

poiv D 47 T 2552 ACD10 CALL REWIND

LT {F RC 567 LD C,ZECF ERASE

. (1 Gr Z& 2570 - CALL CMDOUT

(thedigitalgroup )
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2e3

A
252€
297
2c28
2629
2e3C
2C2E
2941
23942
gcac
2c4c€
2949
ZS4A
2943
2S4C
¢c4ad
gote
gocl
AV
VASIRS
gote
@ce7?
£9tA
ZStB
geer
¢ShE
g95F
gce2
2v€2
Z9€E
gse
geES
29EC
QGEER
2o71
2973
gec74
Qo7
govs
gecre
2g7C
P97k
©oel
2s€e3
ROsE
gc8v
gege
p989
@GEA
2SER
298C
15123
7§}y
2993
PcoE

CSSB-54

3K
CcD
1
D5
18
CA
CE
CD
s
CD
I1
ca
£l
D1
D¢
ES
<A
12
14
€2
1L
1C
CA
42
1k
D5
FE
<A
s
2
EE
e
CT
CD
DI
E6
D1
CA
I1
1D
Cz
2k
€2
SE
CT
¥l
D1
L5
S
ce
€2
c2
83
Ca
2A
22

49
EC
QR

DA
S¢&

E7?

B1
Bl

EE
93
DA
¢2
eT

5¢

2s
'zl
~

'/
&
-~

6&

93

1F
BS
Bl

ca

€9
A
Z9
29

ZA

GA

Zh

ZA
e9

09

29
QA
QA

25€¢
gsee
geee
eele
¢62¢
2632
CE4C
CEDL
2662
2€7¢
ASEY”
2ESGY
evee
(v1e
g2wzo
€730
2740
LEL
Yvee
3770
gvee
27z
¢8eg
281¢
©8ze
gese
€40
P8ED
g3€
€L
REEL
285w
2990
2910
€e2e
2920
©940
gece
296¢
eere
eyee
oo
19¢0
1e1e
1020
1¢3¢
1¢40
1050
1¢eo
1g7e
1gee
199¢
11¢0
111¢
1122
1120

RCD13
RCI13

RCD14

rCD19

RCD12

RCD17

RCD26

RCDZ22

LD
CALL
POP
PUSH
DEC
JP
LD
CALL
PUSH
CALL
FOP
JP
poP
FOP
PUSH
?USH
LD
TEC
INC
JP
LEC
INC
JE

k)
Y

LD
PUSE
EX
LD
INC
LD
EX
LD
CALL
CALL
IN
AND
POP
JP
POP
DEC
JP
LD
JP
LD
CALL
POP
EOP
PUGSH
PUSE
SUER
ATD
JP
ADD
JP
LD
LD

A,42D 4 SECONDS

DELAY

IE ERASF, STOPS
DE

T ERASE (ERASE - 1) BLOCKS
Z,RCD14

C,ZECE ERASFE

CMDOUT

TE

RECRD1

DE

RCD15

FL ERASE, STOPS
DE COUNT

LE

FL

KL, (POINTW) PCINTFEER

D COUNT KIGE = €7
D

NZ,RCD16 NC

E

1)

Z,RCC17 YES

B,E COUNT = COUNTL
E,2D COUNTL =0

DE SAVE COUNT
TE,HL

EL, (IDR)

HL

(IDR),HL

DE, KL

C,ZE8H RECORD

CMDOUT

RECRD1

TAPEIN ERROR?

¢TH

DE GET COUNT
Z,RCD19 NO

LE DECREMENT STOPS
E g7

NZ,RCD2¢ NO
A,3T ERROR=3

RCD21

A,50 APPROXIMATELY 1@ ELOCKS
FR

BL ERASE, STOPS
DE COUNT

DE

KL

A COUNT=g?

T

NZ ,RCD2Z NO

E

Z7,RCT12 YES

HL, (IDW)

(IDR),HL

(thedigtelgroup )
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YAV
ZSTA
£5D4
AN
29l A
ZOCA
VAT \
¢HLA
c2DA
Z¢TA
¢“LA
£9TA
¢SDL
CGLA

2cCh

16 ¢€
1E €1
CT 8B

Z2h £l

SN N

(NN 3> (0 bt DY 09

O st

1O BTN N
A N b
N ot
1 -3 3

148
=3
N Hd (D
SCEEN B B

gelh ES
) 1B 21 ef
PSDE 44
26LF CD 4¢
CSSB-55

ZA

[} ~
e o

N K
e O

~y
h_-.

N
(L)

L]
<>

1{-’ A(é‘,

1¢46

160y

1,: 5:‘;7

TETS
el
£

=

[ ,_}—-AI '._h
~J -1
SRS

Jr° RCUZ*
=izt LT PLLOI(FCINT s 270 CCUNTL TO PCINTEZR
[P T,eT
Pt SO AR b
: LU AR
. (roTaled, bl
Lt A ER = 2
JF aCl.?
FCric L0 T HoUnEMENT CCUNTR
T r,en OUNT=¢
J 2 5Cile
# RECrul (RECORD ohv: TL0CK)
3% 2ELCHL X LRASZL CUMMANT MUST B ISSUED
% ZLF0RE CALLING.
UhTZ2anUN AND STCF SRCULY TE CEULKRL.
A1 3n RETUHNN,
IN2UT3:
PECK - DECz MUMEESs LGS ULT
IN My
0 - £5ISTEF &,
CUNT = RRGISIzr P
(91=1 EYTE, c¢u=02%F LYTES
ONINTER - REGISTER I,1
(FI=2 LaTa FYTYL)
41 M I BRI
FCLNTER = INGISTER H,U
(TAST 1A Tyrp - 1)
ALTREREL
DRGISYIIG L T A S
RELRTY FUSH ZL FUs= ToIvITx
Lo Ll Arory Lef
. -7 e T T4 e
s Vot Lo Ci
LT ALT ALY

RETRIES = ¢
CHECX MCDEL

IT L,€eD
LD E,1D
CALL ALTaT?2
INC A
TEC A
POP TE
J»  72,7CD24 NO
INC D INCREMENT FRASE
JP zchee
RCL¢4 LD D,1D ERASE=1
LD HL,(IDW) INCHEMAENT ITw
INC YL
LD (IP&)Y, UL
rX TeL kL
POP I
INC D
TEC T
Z
D

ERRCR?

JP
D%C
FUSH kL

LD BL,{PCINTW}
INC F

LD (FOINTW),* I
fOP  FL

(thedigtelgroup )

po box 6528 denver, colorado 80206 (303) 777-7133



gokz 4E 17206 LD C,E ~ID LOW

2SEES CD 42 CA 1722 CALL PUT

ZCEC 48 1740 Lo C,B COUNT

2OE7 CD 42 ¢A 1756 CALL PUT

CCEA S4 176e LT L,H SAVE CKCz

CSEB 4L 1772 LT C,L CRC1

2SEC CD 42 oA 178¢ CALL PUT

CSEF 4A 17¢e Lp C,D CRCz

¢c¥e CD 42 eA 1&€2 CALL PUT

2g¥s 58 1812 LD E,B SAVE COUNT

gc¥a EZ 1a2¢ RECD1 EX (spP),HL SWITCH CRC, POINTER

2GFS 4% 183¢ LT C,(HL) LOAD DATA

POFE 23 1842 INC EL INCREMENT POINTER

eCk7? EZ 165¢ EX (SP),HL SWITCH CRC,POINTER

@OFE CT 42 ¢CA 1&8€2 CALL PUT

ZOFE €2 1872 DEC B DECREMENT COUNT

ge¥C C2 ¥4 €9 188¢ JP  NZ,RECD1 NOT ZERO

QSFY & 1€90 L D,H SAVE CRC2

QAREZ 4D 19¢¢ LD C,L CRC1

PAC1 CD 4z ¢=s 1610 CALL PUT

QAZ4 44 192¢ ip c,D CRCZ

ZACS CD 42 @A 1230 CALL PUT

ZA28 1D 1¢4¢ DEC E DECREMENT SAVED COUNT

ZAQS CD 42 2A 195¢ RECD3 CALL PUT -

2h2C 1C 19€¢ INC E INCREMENT SAVED COUNT

¢AeD C2 2¢ @A 1c70 JP NZ,RECDZ NCT ZEKC

ZAl1¢ CT 4z CA 10¢¢ CALL PUT

ZA1Z E1 1990 POP HL POP POINTER

¢h14 Cc 2eee RET

CA1Z 2016 * GET

ZAlE 2¢20 * CRC IN H,L

ZAl1C 202¢ * DATA RETURNED IN C

2a1S 2040 * A,C,H,L ALTERED

2A15 DB €2 2e5¢ GET IN TAPEIN STATUS

2A17 E6 OF 206 AND @FH

ZA19 CA 1% ZA 2¢e JP Z,GET

ZA1C CD 8F (A 2¢80 CALL DIN

@ALlYF TS 2¢5¢ CRC PUSH DE

gaze S 2120 LT A,C

@AZ1 AD 2110 XOR L

2A22 6F 2120 LD L,A

PAZ3 1E €7 2130 L E,7D 7 TIMES

ZAZD 17 2140 CRCA RLA A

2A26 AD 2150 XCR L

gA27 1D 2160 LEC E

PAZE C2 25 @A 217¢ JP NZ ,CRCA DONE?

CAZE €F 2180 LD 1IL,A YES

PAZC OF 2190 RRCA A

@AZD CF 2229 RRCA A

ZAZE OF 2210 - LD E,A SAVE 1

CA2F E6 C2 222¢ AND @COE

2AZ1 AC 2230 XOR EH ~

@A32 57 2240 LD D,A  SAVE 2

PA33 7B 225@ LD A,E RESTORE 1

0A34 EE€ 3F 444 AND 3FH

@AZE AD 2270 XOR L
CSSB-56 .. Q__©
S |grtalgr@u=p

)
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b e e e e o
Y CR

€ R C,
vz} 124 e (O (D ]

SO SRl O VY

Cha?
Chal
crdz
CA4c
CA4z
CAs2
ZA4Z
Chéd
CA46
ZA4S
thasC
A4t
CA4Y
CALY
CA4r
CALTE
ZAZ1
ZAC4
CAZE
gAcZE
CAZE
ZAZD

hEZ

kez
gAE4
CAE?
CAEE
gAES
ZHEE
gA€E
ZAEE
CAEC
CAGA
CAEC
CAREF
GATC
CAT7E
CATE
CATE
PA79
CATA
CA"L
ZA%C
ZATE
ZAEl
ZAE1
CA81
“AE4

AZ5
TAEE

CSSB-57

4
17
A
Dz
EL
3
D1
ce

DE
EE
CA
(G

4
F e

¢E
CL
TR
€
CA
gE
CD
DE
EE
CA
c¢c

€5
¥S
¢E
CD
1
CD
CE
CL
€1
Co
€S
¥
e
CZ

€1
CE
g4
¢

e
A
4z
A&
1F

9%
St
Zz
ga
5¢
3%
SF
22
ec
€L

Ap
6C

E4

E CA

CA

ZA

A

L A V) LY
wWoSe e

CRCFIN

j2 o]

WA

FR

FRA

FF

K

TRLAY
L1

LD E,A CRC HIGH DONE
RLA A TEST EIT 7

1D A,T RESTORE 2

JP NC,CRCFIN EIT 7 WAS 17
XCR 12 YES

LD Z,A CRC LCWw DONE
POP Dw

RFT

PUT

DATA IN REGISTER C

CrRC IN E,L

A,E,L ALTERED

IN TAPEIN STATUS
AND @FE

JP Z,PUT

CALL DOU1T

JP CkC

XEWIND

R®GISTER A,C ALTRED
THIS RPOUTINEF WILL GUARANTEE
IECX SELECTION

LD C,9¢H STOP
CALL CMDOQUT

IN TAPEIN

AND g87

JP Z,REWE

LD C,8CE FR

CALL CMDOUT

IN TAPEIN
ANT €T

Jr Z,3EWA
RET

FAST REVEZRSE, FAST FORWARI
REGISTER A CONTAINS MULTIPLE
CF 1¢e MILLI-S:CONIS DELAY
KREGISTER A ALTEREL

PUSH O

PUSH AF

LT C,8@F

CALL CMDOUT

POP AF

CALL TELAY

LD C,902F

CALL CMDOUT

PGP EC

RET

PUSH EC

PUSH AF

1D C,0ACE

JP FRA

LELAY MULTIPLE OF 1€ MS IN REGISTER &

REGISTERS A,B,C ALTERED
LD EC,29B4K

DEC EC
INC E
DEC E

(ithe cligftal group

D
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gAS7 L2 82 @A 284¢ JP  NZ,D1

ZASA 7 28EQ DEC A

2AEB C2 &1 @4 28€0 JP NZ,DELAY

PALE CO 2879 RET

ZAEF 288¢g * INFUT DATA. PYTE (DATA kETURNED IN C)
ZAET 2892 * REGISTER A IS ALTEREL

ZASF 3E EF 2900 TIN LD A,ZEFT

gagl D2 21 2¢1e OUT STRORE

@AGZ LR 22 2627 IN TAPFIN

2005 4F 2950 LD C,A

ZLCE TT DF 2¢4g TINA LD A,2DFH

ZASE IZ 21 295¢ OUT STROBE

ZA9A (9 2967 RET

ZACE 2ere = CUTBUT COMMAND (DATA IN RZGISTER C)
ZASK 2uEQ IRCK IS Or’D WITE LATA

CAOB 299¢ * RRGISTER A IS ALTERED

QACE ZA BZ €A 2¢¢e CMDCUT LT A, (DECK)

ZASE E1 3¢12 OR  C

ZA9F I3 22 3020 OUT TAPOUT

¢AA1 2E OF 13 LD A,CIE

ZALA3 D3 21 3¢4¢ CMDA  CUT. STROBE

@AAS C3 9€ ZA 3050 JP  TDINA

ZAAR 326¢ * OUTPFUT DATA (DATA IN REGISTER C)
ZAAE 3072 * REGISTER A IS ALTEAEL

GAAB 79 2080 DOUT LD A,C

2AAS D2 g2 2050 OUT TAPOUT

ZAAE 2E S&F 3100 LD A,5F

PAAD C3 A3 @A 3110 JP  CMDA

ZAEC 212 * VARIAFLE DATA ARFA

CARC 2130 LECK LS 1D LECX NUMBEA TO RBE USED
gAB1 3144 IDR DS 2D READ ID

ZARZ 315¢ POINTR DS 2D REAT POINTER

ZABS 216¢ IDw IS 2D WRITE IL

@AB7 3172 POINTW DS 2D WRITE POINTER

ZAEBS 2180 * REAT ONE PLOCK

QAES 316 * DECE REMAINS RUNNING AFTER RETUERN
2AES 3220 * INPUT:

PARS 2210 * DECK - DECK NUMBER LCCATED IN MEMORY
ZARY 2220 * POINTR - LOCATED IN MEMORY

ZAB9 3230 * (FIRST BYTE)

QARS 2240 * ITR - LOCATED IN MEMORY

ZAR9 325 * RETRYS - REGISTER T

@AB9 3260 * (ALTRD ONLY)

ZAES 327¢ * MCDE - REGISTER E

ZARS 3280 * ¢=READ

ZAEBD 3200 * 1=CHECK

gABO 3390 * OUTPUT :

@ABS 3310 * DECK, POINTER, IDR UNCHANGED
ZAR9 3320 * REGISTER - A,3,C,D,E,L ALTERED
QABS 23z * COUNT - REGISTER E

@ABY 3340 * @1=1 BYTE

PAB9 3350 * @@=256 EYTES

CARS 336 * ERRCR - REGISTER A

ZAB9 337 * ¢=NO ERRORS

2AB9 3380 * 1=CRC ERROR

@ARYO 33 * 2=BLOCK NOT FOUND
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ZARQ 3400 * 3=END OF TAFE OR JAM
EC de1g ¥ ENTRY POINTS:
ARY 342¢ * REAT — NORMAL ENTIRY
ZAES 342¢ * ALTRD - DECK WwILL BACKSPACE
QATQ 3440 * FIRST, USER MUST SUPPLY RETRIES
ZARS 34E¢ * ALT3D2 - NORMiL, EXCEPT USER MUST
ZAFG 34€Q * SUPFLY RETRIES.
ZJARC 1€ @A 347¢ READ LD T,12D RETRIES
ZAER L5 348¢ R®RD54 PUSE DE RETRIES, MOLE
ZAEC 34¢¢ ALTRD2 EQU RD5S4
ZAEC 21 €€ @9 38¢0 RDS LD EL,2D RESET CRC
ZAB¥ LR 22 351¢ IN TAPFIN STATUS
ZAC1 57 3522 LT D,A
QACZ ¢L KO 3520 D51 LD Cy,ZEQE REAT
ZAC4 CD 9L @A 3542 ) CALL CMDOUT
¢AC? 7A 355¢ LD A,D STOP?
ZACE EE6 ¢4 356¢ ANLT (€4H
Z2ACA CA D7 A 3572 JP Z,RDE@ NO
2ACD ZF 24 3c80 LD A,4T .4 SECONDS
QACF CL 81 A 3550 CALL LELAY
gADZ 1€ Q¢ 3600 LD D,2D STATUS=2
@AD4 C3 C2 Ch Z61¢ JP RDE1
@AL' Q€ 3A 3629 RTSZ LD B,3AF & SECONL TIVMEOUT
ZADO £0 3E2@ RDE7? LD D,B
2ATA TL @2 364¢ RDSZ. IN TAPEIN STATUS
2ALC E6 @F 3628 AND ¢€FH READY?
24DF C2 90 €E 3666 JP NZ,RD1¢ YES
hE1l 1F SETC DEC DE
JALZ 14 36882 INC D
QAES 1% 3E9¢ DEC D
Z2AE4 C2 DA €A See J NZ ,RDE3
CAET? €% 371¢ DEC B
2AE8 Cz D9 €A 3728 JP NZ ,RD57
ZAEER CD 4F ¢A 373¢ CALL REWIND
ZAEE ZE @2 374¢ RIZ2 LD A,2D ERROR=2
OAFZ D1 3750 POP DE RETRIES, MOTLE
2AF1 15 37€C RIS DEC D
QAF2 C2 E3 @A 3770 J? NZ,RDE4
PAFS C9 3780 RET
PAF6 CD 15 @A 375¢ RLS2 CALL GET IDE
QAFS 41 3822 LD B,C
ZAFA CD 15 @A 3810 CALL GET IDL
ZAFD 59 3820 LD E.C
QAFE CD 1% ¢A 383¢ CALL GET COUNT
ZB21 51 3840 LD D,C
Zrg2 CT 15 ¢A 385¢ CALL GET CRC1
2Be5 Cr 1% ZA 3&6¢ CALL GET CRC2
@RS 97 3870 SUB A CRC=27
Z2ECS 84 Y31 ADD H
ZRZA C2 BC 2A 3E9Q JP NZ ,RDS NO
@BZD 85 39ee ADD L
Q@ECE C2 EC €A 3610 JP NZ ,RD5 NO
k11 3922 * COMPUTE BE TAPEID
311 393¢ * -HL IDR
2E11 3G64¢ * =XY
Z2B11 7B 3952 LD AE
CSSB-59 @?K@ Igl'ta| CJeJo )
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oyt
>

RNRRRNRNNONR R KR A R R K
TN e QD OO -F O s rn e,

oot loale Al e dl e el S S o e F R G C N S IR N RO W o S S o
FaS IR AV AN BEAS B AN AN TN AN B e e e e R e S S I N o e Y

e A e Kot e OO O M -3 M )
b ) Nty I NI AY DY AR (DL ST (D P O
i o=

¢z
32
¢ 24
k2T FA EQ
@EEz CD 74
¢EEC (C EC €
crie 10
2ESC 1D
¢rih CA 45
¢:2l C€ z€
¢EZ¥ CD €7
¢kséz CE Eb
CEeZ 42
ZX4€ D1
era7 CZ
2E4E zA B3
¢Esz FS
¢r4C 21 €
€4 CU 1%
¢kcz 1C
¢EEE 1D
2rc4 CZ Ik
CEE7 13
ZEZE 71

gty z2
CEEA ES
CEZE €%

ZB2C CZ 4F
ZBEF C1
2ks¢ C1
2E£1 CT 15
Zk€4 CD 1%
¢hke? DE @z
ZB6S 1F
¢B€EL DA 7B
ZBED 1F
@BEE 1F
QBEF DA 9F€
grr2 S
2B73 €4
CSSB-60

=,
M

[ IS
trs -y

ZA

e

(o
ted

ZA
CA

73]

£B

ra
Ny O N e

(Wl $EEN RSN
=

[ENIE SRS

N =

Ca

LT BLL{ITF)

3UF L

LD g, NECISTELR = ZOMi-1al ¥
IT L,A

LI A,r

S S ¥ AEGISTER £ TUNTAING 1}
ITT B4 LS SVA

AL FL,EL

A0 TV

ATT FL,Fl

ATT FL,E"

UL FLLTL

1T ALE

J?  z,Im1

Jp P,ID2

CPL CCMBUTE FF TELAY
AID 2D ALT1+1 FOR 275 COMP
JE M,IDZ

CF 47 GREATER THAN TERESHCLD?
J? M,RI5 NO

CALL F¥

JF ne

INC E Y=0%

LFC E

JF Z,RD5 YES

ATL €D

CALL FR

JE  RDC

LT  3,D COUNT

P0P DE 2ETRIES, MOLE

FUSHE EC CCUNT

LT  FLi,(PCINIA)

2UsT FL

LD EL,ZD RFSET CRC

CALL GET

INC E

DiC T

Ji  NZ,EL[&F

Ty (32),FL Swi7CF CRC,PCINTZA
1% (EL),C STORE DaTA

INC HL RUMP PCINTER

X  (sP),EL SWITCHE C&C, POINTZ:
TEC T DECREMENT CCUNT

JP N2 ,RDSE

POP  EC ADJTST STACE POINTER !
FCP FC CCUNT

CALL GET

CALL GET

IN TAFEIN STATUS

RAA OVERRUN?

JP  C,ALTRD YES

RRA A

ERA A STOP?

JP C,RD11 YES

SUR A

ADD H

(the disftel group

)
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2hB74
CETT

e
vETE
287D
2BR¢
¢E&Z2
ZREES
¢ B8&€
¢Ea"7
CEEA
2183
QERBE
@BEY
¢B90
2RE2
ZBOE
PRGE
2ESC
ZE9B

CssB-61

€2
€S
CA

2z
P

CD
Sk
Cce
17
12
CT
14
Ce
o7
C9
EE
CA
I1
CD
CE
ce

7E

82

2
€t
21
F1

87

g4
F6

4F

2
)

1

e

¢A

ChA

2A

ZA
AR

¢A

452¢
4%2¢
449
45%¢
4569
487¢
4280
4590
4€Q¢
4010
4622
4€30

4€4¢

465¢
4669
48"7¢
46EQ
4€E090
47ee
4710

ALTRD

]D1¢

RDE

JE
ALD
JP
LT
CALL

v
-~

JP
LD
D¥FC
CALL
InC
Jpr
SUR
RET
AND
JF
roP
CALL
LT
Jp

NZ ,ALTRD NC

L
2,’D19
A,5D
¥R
A,1D
RDE
I,2

D

GET

T
NZ,rDS
A

¢4t
Z2,RD52
LE
REWIND
A,ZD
RDE

GREATER THAN 1 ELOCK
ERROR=1

SAVE COUNT
DECREMENT SAVED COUNT

INCREMENT SAVED COUNT
ERRCR=0
STOP?

NC
RETRIES, MCILL

[thedigitalgroup )

oo box 6528 denver. colorado 80206 (303) 777-7133 .



8@8¢ PHI-DECK DEMO SOFTWARE

1. Programs are loaded via AUDIO CASSETTE.
2. At completion of a successful load, a listing of Phi-Deck Command
options will be displayed.
3. In addition tq the options displayed on the screen, there are also
three options possible - "R", "S", and "P".
4. "R" will return control to 8@8@F OPS System options which include:
1 READ Cassette - Read an Audio Cassette
2 WRITE Cassette - Write an Audio Cassette
3 TV Storage Dump - TV Display of Memory in Octal
4 Keyboard Prcgram - User may program in Octal
5 PHI-DECK OPS
. "S" will display memory as option 3 in 8@8@ OPS System.
"P" will allow user to program same as option 4 in 8@8@ OPS System.
Reset will return control to Phi-Deck Commands.

"P", "R", and "S" will operate also when in Program, Storage Dump,

or Phi-Deck OPS.

9. Phi~Deck Option "#" allows user to select any of four decks (@-3)
by first pressing shift and % then the desired deck number. To
return to Phi-Deck OPS press Y. The deck number selected will be
displayed in Options listing upon return.

10. Phi-Deck Option "1" will erase a tape on the selected deck.

11. Phi-Deck Option "2" will fast reverse the selected deck.

12. Phi-Deck Option "3" will fast forward the selected deck.

13. Phi-Deck Option "4" will place all decks in standby. The capstan
motors will be turned off.

14. Phi-Deck Option "5" will stop the selected deck.

15. Phi-Deck Option "6" will issue a read command to the selected deck.
This will not read data from the tape.

16. Pni-Deck Option "7" will issue a record command to the selected -
deck. This will not record data on the tape.

17. Phi-Deck Option "8" will record 256 byte blocks of data in a fixed

[ec e BN W)}

pattern.
18. Phi-Deck Option "9" will read 256 byte blocks of data in the same
pattern as recorded in Option "8". An "e" will be displayed on the

monitor for blocks in error and a "g" for good blocks.
19. Page @15 is being used as a 256 byte buffer in the copy tape routine.
20. Option "@" will copy a tape from deck ## to deck #l. This is not
intended as an efficient method of duplicating Phi-Deck Tapes, only
as a demonstration of Phi-Deck routines.

CSSB-62 ﬁ% @j )
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g85
885

295
285
@35
gos
295
7295
295
7295
795
aps
@295
#@s
@35
295
295
gd5

go1
go1

283
293

gp4
po4

g@5
ga5
gg5

CsSB-03

112
113

271
272
273
274
275
276
277
399
321
3@2
3¢3
3¢4
3¢5
3¢e
397
31¢

g3
gp4

257
26g

176
177

gog
g21
g@2

OBJ

178
gg7

716
265
249
329
319
311
249
3g4
3¢5
393
313
244
317
320
323
1 f0]]

17¢
g@7

g3
g@s

g3
g5

383
17¢
gB7

CHANGES TO 8@8@g OPERATING SYSTEM
FOR PHI-DECK DEMO

LABEL op OPERAND

COMMENTS

ADDRESS JUMP
FOR KEY 5

SPACES
5

ROmo H o

Q(D"UO

TURN

(e chigfrel group

D
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LOC

pa7
297
a7
o297
o907
o997
o997

997
o097
ga7
o997
aqx7
ga7
aa7
297
oz
o297
a7
o237
ga7
ga7
297
297
o297
ga7
ga7
297
ga7

aga7
g%7
ga7
xa7
297
o287
a97
a2a7
a97
o737
ga7
#9237
@37
aa7

200
@2
25
g1g
@12
g1s
g2¢
@21
@24
@26
@39
@33
@35
gag
@43
g46
g51
@54
@56
([
762
g64
ge7
g7
@72
@75
@77
199
191

193
195
11¢
112
115
12¢
123
126
131
132
135
136
14¢
143

CSSB-64

OBJ

376
762
315
g76
g62
315
227
@62
333
346
312
@76
@62
@41
@42
@72
@62
736
315
365
716
315
361
376
312
376
319
166
333

346
312
g76
ge2
g41
@42
#72
ge2
#74
ge62
17¢
376
312
15¢

goe
260 @12
117 ¢12
g1
269 912

117 912

166 @97
g2
g1
g24 g@7
goo
260 @12
gag 915
263 12
166 @97
261 @12
nfofrg
271 @12

36¢
233 g12

gog
191 997
ge2
ga2

g1g

181 9@7

gg1

260 @12
gegd @15
267 g12
166 g@7
265 @12

166 @37

gog
151 @@7

8@8@ PHI-DECK DEMO SOFTWARE

LABEL opP

COPY OMVI
STA
CALL
MVI
STA
CALL
SUB
STA

REDBLK IN
ANI
JZ

STA
LXI
SHLD
LDA
STA
MVI
CALL
PUSH
MVI
CALL
POP
CPI
Jz
CpI
RZ
HLT
WRTBLK IN

ANI
Jz
MVI
STA
LXI
SHLD
LDA
STA
INR
STA
Mov
CPI
Jz
Mov

OPERAND

A, 8
DECK
REWIND
Al
DECK
REWIND
A
TEMPID
TAPEIN
g19
REDBLK
A0
DECK
H,BUFFER
POINTR
TEMPID
IDR
E, ¥
READ
PSW

C, 36¢
CMDOUT
PSW

@
WRTBLK
g92

TAPEIN

g19
WRTBLK
Al
DECK
H,BUFFER
POINTW
TEMPID
IDW

A
TEMPID
A,B

g

X256
L,B

COMMENTS

SET DECK #

STORE DECK #
REWIND DECK @
SET DECK 1

STORE DECK #
REWIND DECK 1
CLEAR A
INITIALIZE ID
WAIT FOR NOT BUSY

SET DECK ¢

STORE DECK #

SET UP POINTER

STORE POINTER ADDRESS
SET UP ID

SET UP READ MODE
READ A BLCCK
SAVE A

STOP DECK

RESTORE A

ERROR

NO

BLOCK FOUND?

NO, FINISEEL

HALT BECAUSE OF ERROR
WAIT FOR NOT BUSY
DECK NUMBER CHANGING

SET DECK 1
SET UP POINTER
SET UP ID

INCREMENT ID

SET UP COUNT
25672

(tthe dligfitalgroup

)
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LOC

ga@7
gg7
ga7
237
a7
237
297
o237
a3a7
237
gA7
aa7
ga7

g297
a37
ga7
g7
337
797
gg7
237
a97
297
ag7
o287
287
g297
ga7
gg7
g7
gg7
ga7
297
g9
ga7
gg7
g97
@237
gg7
gg7
gg7
2@7

144
l4o

151
153
155
164
162
165
166
179
173
174
177

2¢2
204
207
212
215
217
222
224
227
23g
233
234
235
237
249
242
243
246
247
25¢
253
256
264
263
265
279
272
274
276

CSSB-65

_OBJ

d4e

33

gae
@56
315
376

312

166
go9
@61
373
@a1
@72

366
@62
315
315
376
322
376
332
365
315
361
ga7
396
157
ga6
176
762
743
176
762
343
376
3¢2
#56
393
309
217
211
2¢3

gog
155
ga1
gog
gog
g9
@24

ooy
o929

316
260

26¢
342
#45
0fr)
272
155
2€d
256

@21

127

ga7

254

255
*

243
212
314
249
713
g1g
g1¢
g1g

ga7

@11

o997

992
g7
g12

gg7
gg2
ga2
#1g
297

g@2

ga7

997
*

ag7
a297

LABEL

X256

CALRCD

TEMPID

KYBD

CHARS

LXI
EI

LXI
LDA

ORI
STA
CALL
CALL
CPI
JNC
CPI
Jc
PUSH
CALL
POP

ADIT
MoV

MoV
STA

" INX

MOV
STA
JMP
CPI
JNZ
MVI
JMP

OPERAND

H,0
CALRCD
H,1
L,#
RECORD
g
REDBLK

SP

H
(712 260)

26y
#a@71 342
TVEDIT

272
LETTER
269
CHARS
A
ERASE

243
KYBD
L, 314

COMMENTS

RECORD BLOCK

LOAD STACK POINTER

LOAD A W DECK #

CONVERT TO ASCII
PLACE DECK # IN MESSAGE
CALL TV EDITOR

CALL KEYBOARD

NUMBER?

NO, JUMP TO LETTERS

<@ 2

YES, JUMP TO CHARS

SAVE A

ERASE

RESTORE A

ROTATE LEFT

PRODUCE L INDEX

H INDEX

STORE A
INCREMENT H & L

# 2

g SELECT ADDRESS
1 SELECT ADDRESS
2 SELECT ADDRESS
3 SELECT ADDRESS

(the clightalgrroup

D
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LOC

287
297
227
227
297
g7
237
aa7
@97
g7
297
gg7
297
297
297
o297
a7
o297
a97
297
297
o297
297
aAF7
a7
ag7
ga7
aa7
g7
a7
ga7
aga7
o937
@7
g7
297
g2a7
o947
ga7
g297
aga7
ag7
aa7

399
392
394
306
31¢
312
314
316
317
32¢
321
322
323
324
325
326
327
3390
331
332
333
334
335
336
337
349
341
342
343
344
345
346
347
350
351
352
353
354
355
356
357
360
361

CSSB-66

OBJ

225
233
241
247
311
322
115
377
243
249
323
345
354
249
3¢4
345
343
353
g4
311
356
24¢
325
363
345
240
249
260
711
268
240
393
357

360

371
249
324
341
368
345
@#25
261
249

@19
219
@19
719
713
@13
@14

LABEL

op

OFFRAND commEnTs
SELECT
SELECT
SELECT
SELECT
SELECT
SELECT
SELECT

RASE

#H MO 0 dO N D

=0 Wn

PACES

H M0 x A0 O

o 0 o

a
SPACES

SPACES
1

ADDRESS
ADDRESS
ADDRESS
ADDRESS
ADDRESS
ADDRESS
ADDRESS

(@ﬂ@@%@

)

po box 6528 denver, colorado 80206 (303) 777-7133



Loc

d67 362
gg7 363
?37 364
?3¥7 365
997 366
@37 367
297 370
@27 371
@97 372
@97 373
P37 374
P97 375
@97 376
#97 377
914 999
g1g gg1
710 8p2
g1¢ 993
g1¢ gga
g1¢ @5
g1¢ @6
g1¢ 2¢7
d1g 718
#1464 #11
g1 612
#16 #13
614 B14
614 415
616 g16
g1g @17
g1¢g @2g
g1g @21
g1g @22
p1g @23
219 924
g1p 927
g1p 93p
21p 931
219 932
216 $33
818 34
$18 835
818 836
g18 837

CSSB-67

OBJ

3¢5
362
341
363
345
@31
262
249
3g6
341
363
364
249
322
345
366
345
362
363
345
g22
263
248
3d6
341
363
364
249
3g6
357
362
367
341
362
344
#22
264
249
323
364
341
356
344
342
371
827

LABEL

op

OPERAND COMMENTS

PACES

R E R

ol

PACES

WO UKRKOEO

o]

PACES

fémﬁgcjhgjtaﬂger“J!? :>
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oc OBJ LABEL op OPERAND COMMENTS
719 gag 265 5
719 @41 249
91g @42 323 S
719 943 364 t
919 P44 357 o
g19 @45 36@ P
@19 @46 @32 SPACES
g1g ga7 266 6 '
g21¢ @59 249
@194 @51 322 R
g1g @52 345 e
919 @53 341 a
g1¢ @54 344 d
P14 #55 @32 SPACES
g1g4 @56 267 7
@1g @57 244
213 geg 322 R
g1g g6l 345 e
219 @g62 343 c
g1g @63 357 o
a1g gea 362 r
g1¢ @ge65 344 d
19 g66 a3¢ SPACES
@19 @67 27¢ 8
g1g g7¢ 244
g1g @71 322 R
219 @72 345 e
2194 973 343 c
#14 #74 357 o
#1¢ 875 362 r
7219 @76 344 d
g1g @77 24¢
g1¢ 199 324 T
214 191 345 e
g1g 192 363 s
g1g 1¢3 364 t
g1¢ 1p4 24d
719 195 3d4 D
219 1¢6 341 a
218 197 364 t
#1g 119 341 a
g21¢ 111 16 SPACES
g1g 112 271 9
g1g 113 24¢ -
g1g4 114 322 R

CSSB-68 ' ' | @K‘% )
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LOC

g1g 115
g1¢ 116
g1g 117
g1g 12¢
g1g 121
g1g 122
#1g 123
71g 124
g1g 125
g1g 126
g21¢ 127
71g 13¢
g1g 131
g1g 132
g1g 133
F1g 134
#1g 135
#1¢ 136
g1g 137
g1g 14¢
#1g 141
714 142
g1g 143
g1g 144
#1g 145
P14 146
214 147
g1g 15¢
Z1g 151
#1g 152
#1g 153
g1g 154
@1g 155
@1g 157
#14 161

#4128 164
#14 166

g1g 171
#1g 173

#1g 176
g1g 177

CSSB-69

OBJ

345
341
344
24¢
324
345
363
364
249
394
341
364
341
127
320
31g
311
249
394
395
393
313
249
393
317
315
315
391
316
304
323
299
366 @4g
376 363
312 ggg @gg3

376 362
312 g@3 ggs

376 368
312 g65 gg@4

317
315 gog 9@7

LABEL

LETTER

CpY

op

ORI
CpPI
J2

CPI
Jz

CPI
JZ

RST
CALL

OPERAND

gag
363

g93 ppg

362
285 @@3

360
go4 @65

g19
COPY

COMMENTS

Qo

tun o g

PACES

R Omo HIXZ™"®no®t+ O

Nnozp 2R2O0N

RETURN

PRODUCE LOWER CASE

'St o?

JUMP IF 'S' TO STORAGE
DUMP

'R' ?

JUMP IF EQUAL TO 8¢8¢
OPS SYSTEM

'p' 2

JUMP IF EQUAL TO KEYBOARD
PROGRAMMING

COPY TAPE ROUTINE

(thedigitelgrowp )
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g1g9
g1g
g1
g1¢g
g1g
g1g
g1g
219
g1g
g1¢g
g1g
g1g
g1
g1g
g1g
gig
g1g
g1g
g1g
g1g
g1y
g1y
g1g
210
210
219
g1g
g1g
g1g
g1g

g1g
g1¢
g1g

g1y
219
219
210
g1

CSSB-70

202
203
2095
21¢
211
213
216
217
221
224
225
227
232
233
235
24¢
241
243
246
247
251
254
269
262
264
267
279
273
275
277

3g2
393
3¢6

31¢
311

314
316
320

OBJ

317
#l6
315
317
716
315
317
716
315
317
gle
315
317
216
315
317
716
315
317
216
315
317
g6
g16
315
11¢
315
333
346
312

g95
3p2
@26

11g
318
333
346
312

249
233 912

209
233 @12

354
233 @12

l6g
233 g12

369
233 g12

349
233 12

35¢9
233 @12

299
350
233 g12

25¢ @12
gg2

@93
273 91¢

267 g1¢
992

250 #12
992
gg3
314 g1g

LABEL

FFWD

FREV

ERASE

" STNDBY

STOP

READ

RECORD

RCDTD

RCD

STATUS

LOOP

STAT

CALL

MVI
CALL
RST
MVI
CALL
RST
MVI
CALL

DEC
JNZ

MOV
CALL
IN
ANI
Jz

OPERAND

g1g
C, 24¢
CMDOUT
o919
C, 299
CMDOUT
219
C, 354
CMDOUT
g1g
C' 16¢
cCMDOUT
g1g
C, 368
CMDOUT
o219
CMDOUT
219
C, 35¢

- CMDOUT

p190
B,#

c, 350
CMDOUT
C, B
DOUT

2

3
STATUS

RCD
D, 2

C,B
DouT

STAT

COMMENTS

RESTART

IOAD C w FAST FORWARD
OUTPUT COMMAND
RESTART

LOAD C w FAST REVERSE
OUTPUT COMMAND
RESTART

LOAD C W ERASE
OUTPUT COMMAND
RESTART

LOAD C W STANDBY
OUTPUT COMMAND
RESTART

LOAD C W STOP

OUTPUT COMMAND
RESTART

LOAD C W READ

. OUTPUT COMMAND

RESTART

LOAD C W RECORD
OUTPUT COMMAND
RESTART
INITIALIZE COUNT
LOAD C W RECORD
OUTPUT COMMAND
LOAD C w COUNT
OUTPUT DATA
INPUT STATUS
READY

NO, INPUT STATUS

YES, DECREMENT COUNT
2567 '
YES, OUTPUT ADDED

CHARACTERS TO ALLOW TIME

FOR DELAY

LOAD Cw COUNT
OUTPUT DATA
INPUT STATUS
READY?

NO, INPUT STATUS

)
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g1g
g1g
g1g
g1g
g1g
a1g
g1g
g1g
g1
g1g
719
g1g
719

g1g
g1g
g1g

g1g
g1g

323
324
327
334
336
34¢
343
345
347
352
355
356
357

362
363
366

371
374

CssB-71

OBJ

@25
392
393
gge
@16
315
333
346
312
315
171
27¢
3g2

@@5
3¢2
@41

315
3¢3

31¢
268
gog
34¢
233
gg2
gg3
343
217

262

343
275

@as
334

g19
g1g

g12

g1g
912

@13

g1g
g13

g2
g1

LABEL

RTD

STATR

ANI

CALL
MOV
CMP
JINZ

DEC
JNZ
LXI

CALL
JMP

OPERAND COMMENTS

D YES, DECREMENT LOOP COUNT

LOOP

RCDTD RECORD NEXT BLOCK

B, ¢ INITIALIZE COUNT

C, 340 LOAD C w READ

CMDOUT OUTPUT COMMAND

2 INPUT STATUS

3 READY?

STATR NO

DIN YES, INPUT DATA

A,C MOVE DATA TO A

B COMPARE TO COUNT

ERROR JUMP IF NOT LEQUAL TO
ERROR

B DECREMENT COUNT

STATR 256? NO, READ NEXT BYTE

H OUTPUT '9d' IF END OF
BLOCK

TVEDIT CALL TV EDITOR

RTD READ NEXT BLOCK

[thedigitalgroup )
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Loc OBJ LABEL op OPERAND COMMENTS

#13 262 @41 273 @13 ERROR LXI H OUTPUT 'e' IF ERROR

#13 265 315 @45 @992 CALL TVEDIT CALL TV EDITOR

@13 27¢ 3¢3 334 g1¢ JMP RTD READ NEXT BLOCK

@13 273 345 DB 345 'e!

#13 274 pog DB ' RETURN

@13 275 347 DB 347 g

#13 276 999 DB 7} RETURN

@913 3¢9 @41 335 @13 LXI H LOAD COPY TAPE MESSAGE
AREA

#13 3¢3 315 @45 gg2 CALL TVEDIT CALL TV EDITOR

@13 3¢6 393 177 919 JMP CPY JUMP TO COPY TAPE
ROUTINE

#13 311 @41 361 @13 LXI H LOAD RECORDING TEST DATA
MESSAGE AREA

@13 314 315 @45 ¢g@2 CALL TVEDIT CALL TV EDITOR ,

@13 317 393 269 g1¢g JMP RCDTD JUMP TO RECORD TEST DATA
ROUTINE

@13 322 @41 go7 @14 LXI H LOAD READ TEST DATA
MESSAGE AREA

#13 325 315 @45 gg2 CALL TVEDIT CALL TV EDITOR

@13 33¢ 3¢3 334 g1g JMP . RTD JUMP TO READ TEST DATA
ROUTINE

#13 335 377 ERASE

@13 336 237 SPACES

@13 337 324 T

913 3490 341 a

@13 341 36¢ P

g13 342 345 e

#13 343 249

@13 344 392 B

@13 345 345 e

@13 346 351 i

@13 347 356 n

@13 35¢ 347 g

713 351 24¢

@13 352 3¢3 c

@13 353 357 o

#13 354 36¢ p

@13 355 351 i

@13 356 345 e

@13 357 344 d

@13 369 o299 RETURN

#13 361 377 ERASE

713 362 gde SPACES

CSSB-72 (ﬂh@ |g|‘ta| )
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713
713
913
713
@13
@13
#13
713
713
@13
713
713
713
P14
#14
714
?214
P14
714
714
714
714
714
#14
714
714
#14
#14
@14
#14
@14
714
#14
#14
g14
g1a
@14
714
g14
#14
g14
#14
14

CSSB-73

363
364
365
366
367
379
371
372
373
374
375
376
377
]
gg1
gg2
293
gg4
ggs

g1
711
712
@13
@14
@15
716
g17
g2¢
@21
g22
@23
@24
@25
#26
@27
?3¢
g31
@32
33
34
@35

OBJ

322
345
343
357
362
344
351
356
347
249
324
345
363
364
249
3g4
341
364
341

377
g2e
324
345
363
364
24¢
3@4
341
364
341
249
3@2
345
351
356
347
240
322
345
341
344
gde

LABEL

op

OPERAND COMMENTS

Q3R 000X

0 03

[ I v

SPACES

Qs 0w o o O o

[o PNV I

SPACES

 [thedigitalgrowp )
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Loc OBJ LABEL op OPERAND COMMENTS
g14 ¢#36 oo RETURN
@14 @37 377 ERASE
714 g4g 323 S
@14 @41 345 e
g14 @42 354 1
@14 @43 345 e
@14 @44 343 c
@14 @45 364 t
g14 @46 24¢
@14 947 3p4 D
914 959 345 e
914 @51 343 c
@14 @52 353 k
@14 @53 - 249
7214 @54 316 N
@14 @55 365 u
g14 @56 355 m
@14 @57 342 b
714 geg 345 e
714 g6l 362 r
g14a g62 249
7?14 @63 250 (

714 ge4 269 "]
@14 @65 255 -
@14 @66 263 3
g14 ge67 251 )
g14 279 gsg SPACES 1
214 971 394 D
g14 @72 345 e
914 @¢73 343 c
gla ¢g74 353 k
g14 @75 249

g14 276 243 ]
214 977 24¢

gl4 199 269 g
g14 1g1 a7¢ SPACES
@14 192 304 D
@14 193 357 o
@14 1g4 356 n
@14 195 345 e
@14 1¢6 277 ?
@14 197 249

714 119 259 (
714 111 331 Y
@14 112 277 ?

CSSB-74 ﬁt_f}i@ )
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g14
@14
#l4a

214
#14
@14
g14
714
@14
714
g14
@14
g14
g214
#14
714
@14
714
@14
@14

CSSB-75

1LOC

113
114
115

12¢
123
125
13¢
133
135
137
142
144
147
152
154
157
162
164
169
171

OBJ

251

gog
g4l

@72
366
@62
315
333
376
322
376
332
g62
346
ge2
3¢3
366
376
392
317

@37 @14

26¢ @12
269
199 914
g4as gg2
229
264
162 g14
264
133 ¢14
342 @gg7
ga3
26¢ @12
115 @14
gag
371
115 ¢g14

LABEL

IN

DONE

LXI

LDA
ORI
STA
CALL
IN
CPI
JPC
CPI
JprC
STA
ANI
STA
JMP
ORI
CPI1
JINZ
RST

OPERAND

H,@14 937

DECK
264

g14 199
TVEDIT
3

264
DONE
260

IN

gg7 342
3

DECK
™v

pag

371

™v

g1g

COMMENTS

)

'RETURN

LOAD H & L W MESSAGE
AREA

LOAD A w DECK #
CONVERT TO ASCII
STORE IN MESSAGE
CALL TV EDITOR

INPUT FROM KEYBOARD

> '3 2
YES
<l¢l?
YES

PLACE NUMBER IN MESSAGE

STORE DECK #

JUMP TO MESSAGE
CONVERT TO LOWER CASE
'v' ?

NO

YES

(e digitalgroup

)
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CSSB-76

LoC

gogg
g9g2

9994

@ogs
@oge
@gogo
PgogA
gogp
gogE
@ogF
2919
2913
@915
#4917
#91A
@91B
g91Cc
@91F
g92g
#921
@923
@924
£927
‘@928
#929
g92C

OBJ

1661
1E85
ES

D5
2AB5@A
2B
22B1gA
23

7

B4
CA29¢9
1608
1E81
CD7B@B
3c

3D
CA3689
D1

El
ZESY
47
CDO9BgZA
78

c9
CD4Fga
PEEC

8¢8¢ DRIVER SOFTWARE (HEX)

LABEL

» % % % % % & B 8 H * ¥ F % % & % % %

B
g
8

RCD20

RCD12
RCD21
RCD27

RCD1O

oP OPERAND COMMENTS

RECORD (UNTIL COUNT EXHAUSTED)
DECK IS STOPPED AFTER RETURN
INPUT:
DECK - DECK NUMBER LOCATED IN MEMORY
POINTW ~ LOCATED IN MEMORY
(FIRST DATA BYTE)
IDW - LOCATED IN MEMORY (FIRST BLOCK)
COUNT - REGISTER H,L
OUTPUT:
PQINTW - LOCATED IN MEMORY
(LAST DATA BYTE + 1)
ERROR - REGISTER A~
# - NO ERRORS
1 - CRC ERROR IN BLOCK
IDWw - 1
2 - BLOCK IDW-1 NOT FOUND
3 - TAPE END OR JAM
IDW - LOCATED IN MEMORY
(LAST BLOCK + 1)

ALTERED

REGISTERS - A,B,C,D,E,H,L, IDR, PCINTR
MVI D,1 ERASE = 1
MVI E,S STOPS = 5
PUSH H - COUNT
PUSH D ERASE, STOPS
LHLD IDW
DCX H IDR = IDW -1
SHLD IDR
INX H
MoV AL IDW =g ?
ORA H
Jz RCD10 YES
MVI D,11 RETRIES = 10
MVI E,1 CHECK MODE
CALL ALTRD
INR A ERROR?
DCR A
Jz RCD13 NO
POP D ERASE, STOPS
POP H COUNT
MVI C,90H STOP
MoV B,A SAVE ERROR
CALL CMDOUT
MoV A,B RESTORE ERROR
RET
CALL REWIND
MVI C,ECH ERASE

(tthe cligitel group

)
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Loc OBJ LABEL op OPERAND COMMENT
@#92E  CD9BgA CALL CMDOUT

#931 3E28 MVI A,40 4 SECONDS
9933 CD81ga CALL DELAY

@936 D1 RCD13 POP D ERASE, STOPS
@337 D5 PUSH D

g938 15 RCD15 DCR D ERASE (ERASE - 1) BLOCKS
@939  CA49¢9 JZ RCD14

g93C  @EEC MVI C,ECH ERASE

g93E  CD9B@A CALL CMDOUT

@941 D5 PUSH D

#2942  CDDA@9 CALL RECRD1

#945 D1 POP D

@946 C338¢9 JMP RCD15

#349 §1 RCD14 POP H ERASE, STOPS
#94a D1 POP D COUNT

#O4B DS PUSH D

#94Cc ES PUSH H

#94D  2AB7gA LHLD POINTW POINTER
#950 15 RCD19 DCR D COUNT HIGH = @#?
#951 14 INR D

#952 C2D4g9 JINZ RCD16 NO

@955 1D DCR E

g9s6 1C INR E

2957 CA81¢9 Jz RCD17 YES

@gosa 43 MoV B,E COUNT = COUNTL
P95B 1E@J@ MVI E,@ COUNTL = £
#95D DS RCD18 PUSH D SAVE COUNT
#9SE  EB XCHG

#95F  2AB1gA LHLD IDR

#962 23 INX H

#963 22B1gA SHLD IDR

#966 EB XCHG

$967 JEES MVI C,E8H RECORD

#969 CD9BgA CALL CMDOUT

go6C  CDDAP9 CALL RECRD1

#96F  DB@2 IN TAPEIN ERROR?

@971  E6@D ANI @DH X

#973 D1 POP D GET COUNT
#974 CAS@@9 JZ RCD19 NO

g977 D1 POP D DCR STOPS
#9978 1D DCR E @2

#979 C2¢589 JINZ RCD20 NO

#97C  3E@3 MVI A,3 ERROR = 3
#97E  C320¢9 JMP RCD21

#9981 3E65 RCD17 MVI A,5 APPROXIMATELY 10 BLOCKS
#983 CD68gA CALL FR

#986 E1 POP H ERASE, STOPS
g987 D1 POP D COUNT

$988 . D5 RCD26 PUSH 5]

§o89 ES PUSH i

#98A 97 SUB A COUNT = @?

cssn-77 _ (the cigitelgroup )
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~LOC OBJ LABEL op OPERAND COMMENT

gosB 82 ADD D
@osc  C293@9 JINZ RCD22 NO
gosF 83 ADD E
@99@  CAlF@9 Jz RCD12 YES
@993  2ABS@A RCD22 LHLD I1DW
@996  22B1gA SHLD  IDR
@999  16g6 MVI D,6 RETRIES = 6
g99B  1EQ] MVI E.,1 CHECK MODE
@99D  CDBBgA CALL . ALTRD2
goag  3C INR A ERROR?
@oAl 3D DCR A
#9A2 D1 POP D
@9A3  CAAA@9 J2Z RCD24 NO
goae 14 INR D INCREMENT ERASE
@oa7?  C3@599 JMP RCD20
go9aA  16g1 RCD24 MVI D,1 ERASE = 1
@O9AC  2ABSPA LHLD 1DW INCREMENT IDW
@goAF 23 INX H
423317 22B58A SHLD IDW
@983 EB XCHG
@984 D1 POP D
goBS 14 INR D COUNTH = #?
@9B6 15 DCR D
@9B7 CAC7#9 J2Z RCD25 YES
@9BA 15 DCR D DECREMENT COUNTH
@#9BB  ES PUSH H
@9BC  2AB7¢A LHLD POINTW
@9BF 24 INR H
gocg  22B7¢A SHLD POINTW
goc3  El POP H
#9C4  C388¢9 JMP RCD26
@9C7  2AB7¢A RCD25 LHLD POINTW ADD COUNTL TO POINTER
gochn  1e6gg MVI D,#
gocc 19 DAD D
#gocp  22B7gA - SHLD POINTW
gong 97 SUB A ERROR = ¢
#9D1  C321¢9 JMP RCD27
#9p4 15 RCD16 DCR D DECREMENT COUNTH
@9p5 -gegP MVI B,# oounT = ¢
@#oD7  C35D@9 JMP RCD18
* RECRD1 (RECORD -ONE BLOCK) ,
* RECORD OR ERASE COMMAND MUST BE IFSUE
* BEFORE CALLING.
* UNDERRUN AND STOP SHOULD BE CHECKED
* AFTER RETURN.
* INPUTS:
* DECK - DECK NUMBER LOCATED
* IN MEMORY
* ID - REGISTER D,E
* COUNT - REGISTER B
*

(#1=1 BYTE, #9=256 BYTES)

CSSB-78

(thedigtelgrovp )

po box 6528 denver, colorado 80206 (303) 777-7133



LOC

#9DA
#oDB
J9DE
@9DF
#OE2
@9E3
#9E6
@OE7
@9EA
@9EB
FIEC
#OEF
@org
@#oF3
@oFr4
@#9F5
@oF6
#oF7
@oF8
#OFB
@oFrc
JOFF
@grgg
gAgl
#ag4
gngs
#ags
FAgo
gagc
[1):V.)»)
#nl1g
@n13
@14

#A15
ga17
gA19
galc
gAlF
gn2g
ga21

CSSB-79

OBJ

E5
21 gpge
4a

CD 49¢A
4B
CcD42gAa
48
cD42ga
54

4D
CD42¢A
4A
CD42gA
58

E3

4E

23

E3
CDh42¢Aa
05
C2F4¢9
54

4D
CDh42gAa
an
CD42¢A
1D
CD42¢A
1C
C2¢9gA
cD42gA
El

c9

DB@2
E6gF
CAl15@A
CDSF@A
D5

79

AD

RECD1

RECD3

* * » *

GET

CRC

OoP OPERAND COMMENT

POINTER - REGISTER H,L

(FIRST DATA BYTE)
OUTPUT:
POINTER - REGISTER H,L
(LAST DATA BYTE + 1)
ALTERED

REGISTERS - A,B,C,D,E,H,L
PUSH H PUSH POINTER
LXI H,@ RESET CRC
MOV c,D ID HIGH
CALL ALTPUT
MOV C,E ID LOW
CALL PUT
MOV c,B COUNT
CALL PUT
MOV D,H SAVE CRC2
MOV Cc,L CRC1
CALL PUT
MOV c,D CRC2
CALL PUT
MOV E,B SAVE COUNT
XTHL SWITCH CRC, POINTER
MOV C,M LOAD DATA
INX H INCREMENT POINTER
XTHL SWITCH CRC, POINTER
CALL PUT
DCR B DECREMENT COUNT
JINZ RECD1 NOT ZERO
MOV D,H SAVE CRC2
MOV C,L CRC1
CALL PUT
MOV Cc,D CRC2
CALL PUT
DCR E DECREMENT SAVED COUNT
CALL PUT
INR E INCREMENT SAVED COUNT
JNZ RECD3 NOT ZERO
CALL PUT
POP H POP POINTER
RET
GET
CRC IN H,L
DATA RETURNED INC
A,C,H,L, ALTERED
IN TAPEIN STATUS
ANT #FH
JZ GET
CALL DIN
PUSH D
MOV A,C
XRA L

)
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CSsSB-80

@a22
@A23
@a25
@A26
@#a27
@ga2s8
@gA2B
ga2c
@A2D
PA2E
ga2F
gA3l
gas32
gA33
PA34
gA36
gA37
@A38
PA39
7. %Y.
@A3D
@A3F
gaag
ga41]

gaq2
ga44
gade
ga49
@A4C

@A4F
gas1

gas4 .

@A56
gass
gasB
#asD
gaeg
@ae62
gne4
ga67

OBJ

6F
1E@7
17
AD
1D
Cc225@a
6F
gF
gF
5F
E6C@
AC
57
7B
E63F
AD
67
17
7Aa
D23FgA
EE@]
6F
D1
co

DB@2
E6QF
CA420A
CDAS@A
C31FgA

OE9g
CD9B@A

DBg2

E6#8
CA540A
OES8¢g
CD9B@A
DB@2
E6g#8
CA6#gA
c9

LABEL

CRCA

CRCFIN

* % ¥ #»

PUT

ALTPUT

* % % %

REWIND

REWA

* ¥ % ¥

REGISTER A, C ALTERED

oP OPERAND COMMENT
MOV L.A

MVI E,7 007 TIMES
RAL

XRA L

DCR E

JNZ CRCA DONE?

MOV L,A YES

RRC

RRC

MOV E,A SAVE 1

ANI CoH

XRA H

MOV D,A SAVE 2
MOV AE RESTORE 1
ANI 3FH

XRA L

MOV H,A CRC HIGH DONE
RAL TEST BIT 7
MOV A,D RESTORE 2
JNC CRCFIN BIT 7 WAS 1?
XRI 1 YES .
MoV L,A CRC LOW DONE
POP D

RET

PUT

DATA IN REGISTER C

CRC IN H,L

A,H,L ALTERED

IN TAPEIN STATUS

ANI @FH

Jz PUT

CALL DOUT

JMP CRC

REWIND

THIS ROUTINE WILL GUARANTEE

DECK SELECTION

MVI C,9¢H
CALL CMDOUT
IN TAPEIN
ANT O8H

JZ REWB
MVI C,8¢H
CALL CMDOUT
IN TAPEIN
ANI 8

Jz REWA
RET

STOP

FR

FAST REVERSE, FAST FORWARD
REGISTER A CONTAINS MULTIPLE
OF 100 MILLI-SECONDS DELAY

REGISTER A ALTERED

(the digitel grovp

)
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LOC

gne6s
Pn69
@A6A
ga6cC
@A6F
gn7¢
ga73
@a75
@a78
#A79
#A7A
@A7TB
@aic
@ATE

gAs1
@As4
gA8s
@#A86
@as?
@A8A
' 1.X:):]
@ASE

PASF
@ao1
gn93
gnos
#n96
gaos
gA9A

gaSB
FASE
FASF
#AAL
@AA3
@AAS

gAAB
AN
FAAB
@AAD

gABg
#aB1

CSsSB-81

OBJ

c5

F5
@ESO
CD9BZA
F1
CD81gA
PZEOP
CD9B@A
c1

c9

c5

F5
JEAY
C36CPA

010020
OB
04
05
C284¢A
3D
Cc281¢A
co

3EEF
D301
DBO2
4F

3EDF
D301

3ABggA
Bl
D302
3E9F
D301
C396@A

79
D302

IESF
CIA3gA

0o
00 00

LABEL

FR

FRA

FF

DELAY
D1

DIN

DINA

CMDpOUT

CMDA

IDR

OoP OPERAND COMMENT
PUSH B

PUSH PSW
MVI C,80H
CALL cMDOUT
POP PSW
CALL DELAY
MVI C,90H
CALL CMDOUT
POP B

RET

PUSH B

PUSH PSW
MVI C,AgH
JMP FRA

DELAY MULTIPLE OF 100 MS IN REGISTER A.
REGISTERS A,B,C ALTERED

LXI B, 2000H
DCX B

INR B

DCR B

JNZ D1

DCR A

JNZ DELAY
RET

INPUT DATA BYTE (DATA RETURNED IN C)
REGISTER A IS ALTERED

MVI A,EFH
our STROBE
IN TAPEIN
MoV C,A
MVI A,DFH
our STROBE
RET

OUTPUT COMMAND (DATA IN REGISTER C)
DECK IS OR'D WITH DATA
REGISTER A IS ALTERED

LDA DECK
ORA C

our TAPOUT
MVI A,9FH
our STROBE
JMP DINA

OUTPUT DATA (DATA IN REGISTER C)
REGISTER A IS ALTERED

MOV a,C

OUT TAPOUT

MVI A,5FH

JMP CMDA

VARIABLE DATA AREA

DS 1 DECK NUMBER TO BE USED
DS 2 READ ID

(thedigitalgrowp )
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CSSB-82

@AB3
gABS
@AB7

#ABO
#ABB

@ABC
@ABF
@gACl
gac2
#AC4
gac?
#acs
#acA
@#ACD
@#ACF
PgAD2
$AD4
#AD7
#AD9
@gapa

8
[

888
888

l6ga
D5

219000

DB@2
57
PEEQ
CD9BJA
7A
E6g4
CAD7#A
3E¢4
CD81¢gA
1699
C3C2¢A
0630
5¢
DB@2

LABEL

POINTR
IDW

POINTW
*

* % % % % % % % % ¥ B % % ¥ % % % X % F * ¥ ¥ ¥ ¥ % ¥ ¥

READ
RD54
ALTRD2
RD5

RD51

RD50
RD57
RD53

oP OPERAND COMMENT

2 READ POINTER
DS 2 WRITE ID
2 WRITE POINTER
READ ONE BLOCK
DECK REMAINS RUNNING AFTER RETURN
INPUT:
DECK ~ DECK NUMBER LOCATED IN MEMORY
POINTR ~ LOCATED IN MEMORY
(FIRST BYTE)
IDR - LOCATED IN MEMORY
RETRYS = REGISTER D
(ALTRD  ONLY)
MODE - REGISTER E
@=READ
1=CHECK
OUTPUT:
DECK, POINTER, IDR UNCHANGED
REGISTER - A,B,C,D,H,L ALTERED
COUNT - REGISTER B
@#l=1 BYTE
PpP=256 BYTES
ERROR - REGISTER A
@ - NO ERRORS
1 - CRC ERROR
2 - BLOCK NOT FOUND
3 - END OF TAPE OR JAM
ENTRY POINTS:
READ - NORMAL ENTRY

ALTRD - DECK WILL BACKSPACE

FIRST, USER MUST SUPPLY RETRIES.
ALTRD2 - NORMAL, EXCEPT USER MUST

SUPPLY RETRIES.

MVI D, RETRYS

PUSH D RETRIES, MODE

EQU RD54

LXI H,8 RESET CRC

IN TAPEIN STATUS

MOV D,A

MVI C,E@H READ .

CALL CMDOUT

MoV A,D STOP?

ANI g4H

Jz RDS@ NO

MVI A4 .4 SECONDS

CALL DELAY

MVI D,# STATUS = &

JMP RD51

MVI B, 30H 8 SECOND TIMEOUT

MOV D,B

IN TAPEIN STATUS

(tts chighal grovp

)
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Loc

@ADC
@ADE
@AEL
FAE2
@AE3
BAE4
@AE7
#AES
¢AEB
PAEE
PAFg
gar1
JAF2
@AFS5
@gAF6
PAF9
@AFA
@#AFD
@AFE
gBg1
gB@2
gBgS
gB@S
#B@9
#BEA
@#B@D
P#BPE

gB11
#B12
#B15
#B16
7B17
#B18
#B19
gB1A
#B1B
gB1C
#B1D
#B1E
@#B1F
#B2¢g
#B21
#B24
#B27
#B28
@B2A
#B2D

CSsSB-83

OBJ

E6@F
Cc29¢¢B
1B

14

15
C2DAgA
@5
C2D9gA
CD4F@A
3E@2
D1

15
C2BB@A
Cco
CD15gA

<41

CD15gA
59
CD15@A
51
CD15¢A
CD15gAa
97
84
C2BC@A
85
C2BC@A

7B
2AB1gA
95

SF

6F

78

9C

67

29

29

29

29

29

7C
CA38¢B
F23pg@gB
2F
C602
FA320B
FEg4

LABEL

RD8

RD52

ANI
JNZ

INR
DCR
JNZ
DCR
JNZ
CALL

POP
DCR
JNZ
RET
CALL
MOV
CALL
MOV
CALL
MOV
CALL
CALL
SUB
ADD
JNZ
ADD
JNZ
COMPUTE

MOV
LHLD
SUB
MOV
MOV
MOV
SBB
MOV
DAD
DAD
DAD
DAD
DAD
MOV
Jz
JP

ADI
JM

OPERAND COMMENT

@FH READY?
RD1g YES
D
D
D
RD53
B
RD57
REWIND
a,2 ERROR = 2
D RETRIES, MODE
D
RD54
GET IDH
B,C
GET IDL
E,C
GET COUNT
D,C
GET CRC1
GET CRC2
A CRC = @#?
H
RD5 NO
L
RDS NO

BE TAPEID

-HL IDR

XY
AL,E
IDR
L
E,A REGISTER E CONTAINS Y
L,A
A,B
H REGISTER A CONTAINS X
H,A H = XY/8
H
H
H
H
H
A,H
ID1
ID2

COMPUTE FF DELAY
2 ADD 1+1 FOR 2'S COMP
D3
4 GREATER THAN THRESHOLD?

(the cligftel group

)
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LOC

@B2F
#B32
@B35
#B38
@B39
#B3A
@B3D
#B3F
#B42
gB4S
@B46
#B47
@#B48
@#B4B
@B4C
@#B4F
@gBS2
#B53
@854
@#B57
@#B58
@B59
JB5A
#BSB
@BS5C
@#BSF
#B6d
#ZB61
#B64
#B67
#B69
#B6A
#B6D
#B6E
@#B6F
#B72
#B73
#B74
#B77
#B78
#B7B
@#B7D
#B8g
#B82
#B85
#B86
#B87
#B8A
#B8B
#BSE

CSSB-84

OBJ

FABC@A
CD7AgA
C3BC@A
1c

1D
CA45¢B
C606
CD68@A
C3EE@A
42

D1

c5
2AB3@A
ES
219909
CD15@A
1C

1D
C25B@B
E3

71

23

E3

@#5
C24F@B
c1

cl
CD15@A
CD15@A
DB@2
1F
DA7B@B
1F

1F
DA96@B
97

84
C27B@B
85
CA85@B
3E#5
CD68gA
3EF1
C3F1¢A
5¢

15
CD15@A
14
C287¢B
97

LABEL

ID3

D1

ID2

RD56

RD55

ALTRD

RD19

INR
DCR
Jz
ADT
CALL
JMP
MOV
POP
PUSH
LHLD
PUSH
LXI
CALL
INR
DCR
JNZ
XTHL
Mov
INX
XTHL

JNZ
POP
POP
CALL
CALL

ADD
JINZ
ADD
JZ
MVI
CALL

JMP
MoV
DCR
CALL
INR
JN2Z
SUB

OPERAND COMMENT
RD5 NO
FF
RDS
E Y = g?
E
RD6 YES
6
FR
RD2
B,D COUNT
D RETRIES, MODE
B COUNT
POINTR
H
H,@ RESET CRC
GET
E
E
RD55
SWITCH CRC, POINTER
M,C STORE DATA
H BUMP POINTER
SWITCH CRC, POINTER
B DECREMENT COUNT
RD56
B ADJUST STACK POINTER
B COUNT
GET
GET
TAPEIN STATUS
OVERRUN?
ALTRD YES
STOP?
RD11 YES
A
H
ALTRD NO
L
RD19
A,5 GREATER THAN 1 BLOCK
FR
A,l ERRGR = 1
RDS
D,B SAVE COUNT
D DECREMENT SAVED COUNT
GET
D INCREMENT SAVED COUNT
RD9
A ERROR = {

(ithe cigital group

)
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CSsB-85

LOC

#BSF
gBog
#B92
@B95
@B96
#B99
#B9B

OBJ

co
E6@4
CAF6gA
D1
CDAF@A
3E@3
C3F1gA

LABEL

RD10

RD11

POP
CALL
MVI
JMP
END

OPERAND COMMENT

@4aH STOP?

RD52 NO

D RETRIES, MODE
REWIND

aA,3 ERROR = 3

RD8

(the cigitel group

)
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g11 ggg
g11 gg2
g11 ggu
g11 @ggs
g11 gge
g11 g11
g11 g12
g11 @15
g11 g16
g11 g17
g11 g2¢
g11 g23
g11 @25
g11 g27
g11 @32
g11 ¢33
g11 @34
g11 @g37
g11 gug
g11 gul
g11 943
g11 gub
g11 gu7
g11 gs¢
g11 @51
g11 gsh

CSSB-86

o
@
c

726
g36
345
325
g52
g53
gu2
gu3
175
264
312
#g26
g36
315
g74
g75
312
321
341
g16
147
315
17¢
311
315
g16

265

261

gs51
g13
gal
173

g66

228

233

117
354

g12

g12

g1l

g13

g11

g12

g12

LABEL

.
v

RECORD

RCD2g

RCD12
RCD21
RCD27

RCD1g

8¢8@ DRIVER SOFTWARE (OCTAL)
oP OPERAND COMMENTS
RECORD (UNTIL COUNT EXHAUSTED)
DECK IS STOPPED AFTER RETURN
INPUT:
DECK - DECK NUMBER LOCATED IN MEMORY
POINTW - LOCATED IN MEMORY
(FIRST DATA BYTE)
IDW -~ LOCATED IN MEMORY (FIRST BLOCK)
COUNT - REGISTER H,L
OUTPUT:
POINTW - LOCATED IN MEMORY
(LAST DATA BYTE + 1)
ERROR - REGISTER A
g - NO ERRORS
1 - CRC ERROR IN BLOCK
IDW - 1
2 - BLOCK IDW-1 NOT FOUND
3 - TAPE END OR JAM
IDW - LOCATED IN MEMORY
(LAST BLOCK + 1)
ALTERED
REGISTERS - A,B,C,D,E,H,L, IDR, POINTR
MV 1 D,1 ERASE = 1
MV 1 E,S STOPS = 5
PUSH H COUNT
PUSH D ERASE, STOPS
LHLD IDW
- DCX H IDR = IDW -1
SHLD IDR
INX H
MOV A,L Ipw = @ ?
ORA H
JZ RCD1g YES
MV I D,11 RETRIES = 14
MV 1 E,1 CHECK MODE
CALL ALTRD
INR A ERROR?
DCR A
Jz RCD13 NO
POP ~ D ERASE, STOPS
POP H COUNT
MV 1 C,90H STOP
MOV B,A SAVE ERROR
CALL CMDOUT
MOV A,B RESTORE ERROR
RET
CALL REWIND
MV I C,ECH ERASE

(thedigitalgroup )
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g11
g11
g11
g11
g11
g11
g11
g11
g11
g11
g11
g11
g11
g11
g11
g11
g11
g11
g11
g11
g11
g11
g11
g11

g56
g61
g63
966
g67
g7¢g
g71
g74
g76
191
142
145
146
111
112
113
114
115
128
121
122
125
126
127
132
133

135

136
137
142
143
146
147
151
154
157
161
163
164
167
17¢
171
174
176
241
293
266
287
214
211
212

CSSB-87

315
321
325
g25
312
g16
315
325
315
321
303
341
321
325
345
g52
g25
gau
392
g35
g3
312
143
g36
325
353
g52
guz
gu2
353
g16
315
315
333
346
321
312
321
g35
382
g76
343
g76
315
341
321
325
345
227

233

g5
201

111
354
233
332

g76

267

324

2¢1
geg

261
261

350
233
332
ga2
g15

124

ggs
gg3
gug
ggs
154

g12

g12

g11
g12
g11

g11

g12
g11

g11

g12

g12

g11

g11
g11

g12

LABEL

RCD13

RCD15

RCD14

RCD19

RCD18

RCD17

RCD26

CALL
MVI
CALL
POP
PUSH
DCR
JZ
MVI
CALL
PUSH
CALL
POP
JMP
POP
PoOP
PUSH
PUSH
LHLD
DCR
INR
JNZ
DCR
INR
JZ
MOV
MVI
PUSH
XCHG
LHLD
INX
SHLD
XCHG
MVI
CALL
CALL
IN
ANI
POP
Jz
POP
DCR
JNZ
MVI
JMP
MVI
CALL
POP
POP
PUSH
PUSH
SuB

OPERAND

CMDOUT
A,ug
DELAY
D

D

D
RCD14
C,ECH
CMDOUT
D
RECRD1
D
RCD15
H

D

D

H
POINTW
D

D
RCD16
E

E
RCD17
B,E
E,#

D

IDR
H
IDR

C,E8H
CMDOUT
RECRD1
TAPEIN
#DH

D
RCD19
D

E
RCD2g

COMMENT

4 SECONDS

ERASE, STOPS

ERASE (ERASE-1) BLOCKS

ERASE

ERASE, STOPS
COUNT

POINTER
COUNT HIGH = @2

NO

YES

COUNT = COUNTL
COUNTL = g
SAVE COUNT

RECORD

ERROR?

GET COUNT
NO
DCR STOPS
g2
NO
ERROR = 3

APPROXIMATELY 1§ BLOCKS

ERASE, STOPS
COUNT

COUNT = @2

(the dightalgroup

)
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g11 213
g11 214
g11 217
g11 224
g11 223
g11 226
g11 231
g11 233
g11 235
g11 24g
g11 241
g11 242
g11 243
g11 246
g11 247
g11 252
g11 254
g11 257
g11 26¢
#11 263
g11 264
g11 265

g11 266

g11 267
g11 272
g11 273
g11 274
g11 277
g11 3¢9
g11 343
g11 34
g11 387
g11 312
g11 314
g11 315
g11 324
g11 321
. #11 324
g11 325
g11 327

CSSB-88

o
w
[

W N
=
N

203
312
g52
gu2
426
g36
315
g74
g75
321
312
g2y
383
g26
g52
gus3
gu2
353
321
g2y
g2s
312
g2s
345
g52
gl
gu2
341
343
g52
g26
g31
gu2
227
383
g25
gge
383

223
g37
265
261
gae

go1
273

252
ges
gg1
265

265

387

267
267
214
267
gog
267
gul

pop
135

g11
g11

g12
g12

g12

g11
g11
g12

g12

g11

g12
g12
g11
g12
g12

g11

g11

RCD22

RCD24

RCD25

RCD16

ar ar as»
o~ e ey

as a»
“~ g

a»
-

W as e s
LA Y

s
¢

oP
ADD
JNZ
ADD
Jz
LHLD
SHLD
MVI
MVI
CALL
INR
DCR
POP
Jz
INR
JMP
MVI
LHLD
INX
SHLD
XCHG
POP
INR
DCR
JZ
DCR
PUSH
LHLD
INR
SHLD
POP
JMP
LHLD
MVI
DAD
SHLD
SUB
JMP
DCR
MVI
JMP
RECRD1

QOPERAND COMMENT

D

RCD22 NO

E

RCD12 YES

IDW

IDR

D,b6 RETRIES = 6

E,1 CHECK MODE
ALTRD2

A ERROR?

A

D

RCD24 NO

D INCREMENT ERASE
RCD2¢

D,1 ERASE = 1

IDW INCREMENT IDW

H

IDW

D

D COUNTH = g2

D

RCD25 YES

D DECREMENT COUNTH
H

POINTW

H

PQINTW

H

RCD26

POINTW ADD COUNTL TO POINTER
D,d ‘
D

POINTW

A ERROR = §

RCD27

D DECREMENT COUNT
B,# COUNT =g ’
RCD18

(RECORD ONE BLOCK)
RECORD OR ERASE COMMAND MUST BE ISSUED
BEFORE CALLING.
UNDERRUN AND STOP SHOULD BE CHECKED
AFTER RETURN.
INPUTS:
DECK - DECK NUMBER LOCATED
IN MEMORY
ID - REGISTER D, E
COUNT - REGISTER B
(#1=1 BYTE, @@=256 BYTES)

[thedigftalgrowp )
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g11
g11
g1l1
g11
g11
g11
g11
g11
g1i1
g11
g11
g11
g11
g11
g11
g11
g11
g11
g11
g11
g11
g11
g12
g12
g12
g12
g12
g12
g12
g12
g12
g12
g12

g12
g12
g12
g12
g12
g12
g12

332
333
336
337
342
343
346
347
352
353
354
357
364
363
364
365
366
367
376
373
374
377
pag
ge1
oL
gg5
g1g
g11
g1y
g15
g2g
g23
g2y

g25
g27
g31
g3k
g37
gug
gu1

CSSB-89

@)
c

345
gyl
112
315
113
315
119
315
124
115
315
112
315
139
343
116
gu3
343
315
ggs
392
124
115
315
112
315
g35
315
g3u
392
315
341
311

333
346
312
315
325
171
255

pay
111

192

1g92

1g2

1g2

192

364

182
182
192

g11
182

ga2
g17
g25
217

gap
g12
g12

g12

g12

g12

g12

g11

g12
g12
g12

g12
g12

RECRD1

RECD1

RECD3

s
-~
as
-~

ar
-~

ar
P'AY

GET

CRC

oP OPERAND

POINTER -
OUTPUT:
POINTER -
ALTERED
REGISTERS
PUSH H
LXI H, @
MOV c,D
CALL ALTPUT
MOV C,E
CALL PUT
MOV c,B
CALL PUT
MOV D, H
MOV c,L
CALL PUT
MOV - ¢C,D
CALL PUT
MOV E,B
XTHL
MOV C,M
INX H
XTHL
CALL PUT
DCR B
JNZ RECD1
MOV D, H
MOV c,L
CALL PUT
MOV c,D
CALL PUT
DCR E
CALL PUT
INR E
JNZ RECD3
CALL PUT
POP H
RET
GET
CRC IN H,L

DATA RETURNED IN C
A,C,H,L, ALTERED

IN TAPEIN
ANI gFH

Jz GET
CALL DIN
PUSH D

MOV A,C
XRA L

COMMENT

REGISTER H,L
(FIRST DATA BYTE)

REGISTER H,L
(LAST DATA BYTE + 1)

- A,B,C,D,E,H,L
PUSH POINTER

RESET CRC
ID HIGH

ID LOW
COUNT

SAVE CRC2
CRC1

CRC2
SAVE COUNT

SWITCH CRC,
LOAD DATA

POINTER

INCREMENT POINTER

SWITCH CRC,

POINTER

DECREMENT COUNT

NOT ZERO
SAVE CRC2
CRC1

CRC2

DECREMENT SAVED COUNT

INCREMENT SAVED COUNT

NOT ZERO

POP POINTER

STATUS

(the dligftel grou

)
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Loc . OBJ LABEL OP OPERAND COMMENT
g12 gu2 157 MOV L,A
g12 @gu3 g36 @g@g7 MV I E,7 g@7 TIMES
g12 gus g27 CRCA RAL
g12 gu6 255 XRA L
g12 gu7 g35 , DCR E
g12 @g548 32 gus g12 JINZ CRCA DONE?
g12 @53 157 MOV L,A YES
g12 gs4 g17 RRC
g12 @55 g17 RRC
g12 @56 137 MOV E,A SAVE 1
g12 @57 346 340 ANI CHH
g12 @61 254 XRA H
g12 @62 127 MOV D,A SAVE 2
g12 @63 173 MOV A, E RESTORE 1
g12 gou 346 g77 AN1 3FH
g12 @66 255 XRA L
g12 g67 147 MOV H,A CRC HIGH DONE
g12 g7¢ @27 RAL TEST BIT 7
g12 @71 172 MOV A,D RESTORE 2
g12 @72 322 @g77 @12 JNC CRCFIN BIT 7 WAS 1?2
g12 @75 356 gg1 XR1 1 YES
g12 @77 157 CRCFIN MOV L,A CRC LOW DONE
g12 199 321 POP D
g12 141 311 RET
% PUT
% DATA IN REGISTER C
® CRC IN H,L
: ® A,H,L ALTERED
g12 182 333 gg2 PUT IN TAPEIN STATUS
g12 1g4 346 g17 ANI gFH
g12 186 312 142 g12 Jz PUT
g12 111 315 258 #12 ALTPUT CALL DOUT
g12 114 393 @g37 @12 JMP CRC
® REWIND
% REGISTER A, C ALTERED
® THIS ROUTINE WILL GUARANTEE
® DECK SELECTION
g12 117 g16 224 REWIND MVI C, 94H STOP
g12 121 315 233 fg12 CALL CMDOUT
g12 124 333 @gg2 REWB IN TAPEIN
g12 126 346 @g1g ANI #8H
g12 134 312 124 @12 JZ REWB
g12 133 g16 249 MV I C, 8¢H FR
g12 135 315 233 @12 CALL CMDOUT
g12 1u44g 333 gg2 REWA IN TAPEIN
g12 142 346 g1g ANI 8
g12 144 312 148 @12 Jz REWA
g12 147 311 RET
® FAST REVERSE, FAST FORWARD
% REGISTER A CONTAINS MULTIPLE
® OF 1@g@ MILLI-SECONDS DELAY
® REGISTER A ALTERED

CSSB-90 @h@ @ )
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-
s
O

g12
g12
g12
g12
g12
g12
g12
g12
g12
g12
g12
g12
g12
g12

g12
g12
g12
g12
g12
g12
g12
g12

g12
g12
g12
g12
g12
g12
g12

g12
g12
g12
g12
g12
g12

g12
g12
g12
g12

g12
g12

159
151
152
154
157
168
163
165
17¢
171
172
173
174
176

201
204
285
286
287
212
213
216

217
221
223
225
226
238
232

233
236
237
241
243
245

258
251
253
255

2649
261

CSSB-91

0OBJ

385
365
g16
315
361
315
g16
315
381
311
385
365
g16
303

gg1
g13
gaL
gd5
3g2
g75
302
311

g76
323
333
117
g76
323
311

g72
261
323
g76
323
303

171
323
#76
383

gog
pog

209
233

2¢1

229
233

244
154

gag

2044

241

357
gg1
ga2

337
go1

260

gg2
237

go1
226

go2
137
243

gog

g1z
g12

g12

g12

gug

g12

g12

g1z

g12

g12

FF

ar
-~

DELAY
D1

DIN
DINA

as
“~

CMDOUT
CMDA

DOUT

DECK
IDR

opP OPERAND COMMENT
PUSH B

PUSH PSW
MVI C,80H
CALL CMDOUT
POP PSW
CALL DELAY
MV C,96H
CALL CMDOUT
POP B

RET

PUSH B

PUSH PSW

MV I C,A@H
JMP FRA

DELAY MULTIPLE OF 1g@# MS IN REGISTER A,
REGISTERS A,B,C ALTERED

LXI B, 20 ¢ #H
DCX B

INR B

DCR B

JNZ D1

DCR A

JNZ DELAY
RET

INPUT DATA BYTE (DATA RETURNED IN C)
REGISTER A IS ALTERED

MV I A, EFH

ouT STROBE
IN TAPEIN
MOV C,A

MV I A, DFH

ouUT STROBE
RET

OUTPUT COMMAND (DATA IN REGISTER C)
DECK IS OR'D WITH DATA
REGISTER A IS ALTERED

LDA DECK
ORA C

ouT TAPOUT
MV I A, 9FH
ouT STROBE
JMP DINA

OUTPUT DATA (DATA IN REGISTER C)
REGISTER A IS ALTERED

MOV A,C

ouT TAPOUT
MV I A, 5FH
JMP CMDA

VARIABLE DATA AREA

DS
DS

1
2

DECK NUMBER TO BE USED
READ 1ID

(thedigitelgroup )
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-
@)
(@)

aTwm™=
et et
N NN

g12
g12

g12
g12
g12
g12
g12
g12
g12
g12
g12
g12
g12
g12
g12
g12
g12

263
265
267

271
273

274
277
3g1
392
3gh
307
318
312
315
317
322
324
327
331
332

CSSB-92

(@]
vy)
c

_DEW™
_Ee=
|W|w™
e
|E™
_|LTEew

26
325

gul
333
127
g16
315
172
346
312
g76
315
g26
393
g6
128
333

g12
gopg gog
gg2

340
233 g12

gL
327 @12
goL
201 g12
geg
342 g12
geg

go2

LABEL oP OPERAND COMMENT

POINTR DS 2 READ POINTER
IDW DS 2 WRITE ID

POINTW DS 2 WRITE POINTER
= READ ONE BLOCK

® DECK REMAINS RUNNING AFTER RETURN
® INPUT:

‘ DECK -~ DECK NUMBER LOCATED IN MEMORY
= POINTR -~ LOCATED IN MEMORY

® (FIRST BYTE)

i IDR - LOCATED IN MEMORY

® " RETRYS - REGISTER D
® ( ALTRD ONLY)
MODE - REGISTER E
#=READ
1=CHECK
’ OUTPUT:
® DECK, PUINTER, IDR UNCHANGED
% REGISTER - A,B,C,D,H,L ALTERED
® COUNT - REGISTER B
= #1=1 BYTE
@g=256 BYTES
ERROR -~ REGISTER A
# ~ NO ERRORS
1 - CRC ERROR
= 2 - BLOCK NOT FOUND
® 3 - END OF TAPE OR JAM
ENTRY POINTS:
READ - NORMAL ENTRY

ALTRD -~ DECK WILL BACKSPACE
FIRST, USER MUST SUPPLY RETRIES
ALTRD2 ~ NORMAL, EXCEPT USER MUST

- SUPPLY RETRIES
READ MVI D, RETRYS
RD54L PUSH D RETRIES, MODE
ALTRD2 EQU RD54
RD5 LXI H, RESET CRC

IN TAPEIN STATUS

MOV D,A
RD51 MV I C,EfH READ

CALL CMDOUT

MOV A,D STOP? |

ANI guH

JZ RD5 M NO

MV I AL .4 SECONDS

CALL DELAY '

MVI D, # STATUS = #

JMP RD51
RD5¢ MVI B, 30H 8 SECOND TIMEOUT
RD57 MOV D,B
RD53 IN TAPEIN STATUS

(e hightel group
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oc
g12
g12
g12
g12
g12
g12
g12
g12
g12
g12
g12
g12
g12
g12
g12
g12
g12
g12
g12
g13
g13
g13
g13
413
413
g13
g13

g13
g13
g13
g13
g13
g13
g13
g13
g13
g13
g13
g13
g13
g13
g13
g13
g13
g13
g13
P13

CSSB-93

334
336
341
342
343
LY
347
350
353
356
368
361
362
365
366
371
372
375
376
ggl
gg2
ggs
g1g
g11
g12
g15
gl6

g21
g22
g25
g26
g27
g3g
g31
g32
g33
g3k
g35
#36
g37
gug
ghl
gl
gu7
gsg
g52
g55

OBJ

346
382
g33
gau
g25
392
ggs
392
315
g76
321
g25
392
311
315
191
315
131
315
121
315
315
227
244
382
295
382

173
g52
225
137
157
174
234
147
g51
g51
g51
g51
g51
174
312
362
g57
306
372
376

332
331
117
go2
273
g25
g25
g25
g25
g25
274

274

261

g74
gr4

g2
462
oL

g13

g12

g12
g12

g12
g12
g12
g12
g12
g12
g12

g12

g12

LABEL

RD2

RD8

RD52

oP
ANI
JUNZ
DCX
INR
DCR
JNZ
DCR
JNZ
CALL
MVI
POP
DCR
JNZ
RET
CALL
MOV
CALL
MoV
CALL
MOV
CALL
CALL
SuB
ADD
JNZ
ADD
JNZ
COMPUTE

MOV
LHLD
SUB
MOV
MOV
MOV
SBB
MOV
DAD
DAD
DAD
DAD
DAD
MOV
JZ
JP
CMA
ADI
JM
CPI

OPERAND COMMENTS
gFH READY?
RD1d YES
D
D
D
RD53
B
RD57
REWIND
A,?2 ERROR = 2
D RETRIES, MODE
D
RD54
GET IDH
B,C
GET IDL
E,C
GET COUNT
D,C
GET CRC1
GET CRC2
A CRC = #?
H
RD5 NO
L
RD5 NO

BE TAPEID

-HL IDR

XY
A,E
IDR
L
E,A REGISTER E CONTAINS Y
L,A '
A,B
H REGISTER A CONTAINS X
H,A H = XY/8
H
H
H
H
H
A,H
ID1
ID2

COMPUTE FF DELAY
2 ADD 1+1 FOR 2'S COMP
ID3
4 GREATER THAN THRESHOLD?

(tthe Glightal grovp

)

po box 6528 denver, colorado 80206 (303) 777-7133



CSSB-94

g57
g62
g65
g7¢
g71
g72
g75
g77
182
145
186
147
114
113
114
117
122
123
124
127
134
131
132
133
134
137
1449
141
144
147
151
152
155
156
157
162
163
164
167
174
173
175
200
202
285
286
287
212
213
216

O
os)

372
315
383
g3
g35
312
306
315
383
142
321

352
345
gu1
315
g3L
g35
382
343
161
gu3
343
g@gs
392
341
381
315
315
333
g37
332
g37
g37
332
227
2084
392
265
312
g76
315
g76
383
124
g25
315
g2y
3g2
227

274
172
274

145
g6
159
356

263
gog
g25

133

117

g25
g25
go2

173

226

173

285
gas
15¢

gg1
361

g25

287

g12
g12
g12
g13

g12
g12

g12

pog
g12

g13

g13

g13

g13
g13
g12

g12

g12.

g13

LABEL

ID3

ID1

ID2

RD6

RD56

RD55

ALTRD

RD19

RDS

opP

CALL
JMP
INR
DCR
JZ

ADI

CALL
JMP
MOV
POP
PUSH
LHLD
PUSH
LXI

CALL
INR
DCR
JNZ
XTHL
MOV
INX
XTHL
DCR
JNZ
POP
POP
CALL
CALL
IN

RAR
JC

RAR
RAR
JC

SuUB
ADD
JNZ

ADD
JZ

MVI

CALL
MV 1

JMP
MOV
DCR

CALL
INR

JNZ

suB

OPERAND

RD5
FF
RD5
E

E
RD6
6
FR
RD2
B,D
D

B

POINTR
H

H, ¢
GET
E
E
RD55

M, C
H

B

RD56

B

B

GET
GET
TAPEIN

ALTRD

RD11
A

H
ALTRD
L
RD19
A,5
FR
A, 1l
RDS
D,B

GET

RD9
A

COMMENT

NO

YES

COUNT
RETRIES,
COUNT

MODE

RESET CRC

SWITCH CRC,
STORE DATA
BUMP POINTER
SWITCH CRC, POINTER
DECREMENT COUNT

POINTER

ADJUST STACK POINTER
COUNT

STATUS
OVERRUN?
YES
STOP?
YES

NO

GREATER THAN 1 BLOCK
ERROR = 1

SAVE COUNT
DECREMENT SAVED COUNT

INCREMENT SAVED COUNT

ERROR = ¢

(the digitalgroup )
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LOC

g13
g13
g13
g13

g13

g13
g13

CSSB-95

217
224
222
225
226
231
233

OBJ

311
346
312
321
315
g76
303

goy
366 @g12

117 @12
361 g12

LABEL

RD1@

RD11

RET
ANI
Jz
POP
CALL
MVI
JMP

OPERAND

guH
RD52

D
REWIND
A,3
RD8

COMMENT

STOP?
NO
RETRIES, MODE

ERROR = 3

(the igitel group
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K. PHI-DECK MAINTENANCE

Recommended Field Maintenance

This maintenance schedule consists of recommended maintenance operations

to be performed in the field by operating personnel and service technicians.
Schedule A consists of cleaning operations that should be performed every
ten to twenty hours of operating time. Since the accumulation of dirt and
tape oxide is highly dependent upon operating environment and the quality
of tape used, the time interval for Schedule A can be varied according to
system experience. The Schedule A cleaning operations are simple enough
that they can be performed by operating personnel in many systems.

The items in Schedule B should be performed by technically skilled personnel.

Required Equipment

For Schedule A

Tape head cleaner or pure isopropyl alcohol
Rubber drive cleaner

Cotton tip wood swabs (Q-Tips)

Soft bristled brush

Tape head demagnetizer

(G20 S OV ST

Additional Equipment for Schedule B

1. Lightweight machine oil

2. SAE 10 wt. oil

3. Speed test tape

4. Oscilloscope, frequency counter or wow and flutter meter
with speed check capability

Schedule A (10 to 20 hour intervals)

1. Remove accumulated dust, tape oxide particles, etc. with a soft
bristled brush.

2. Clean magnetic head and tape guides with tape head cleaner or
isopropyl alcohol.

3. Clean the capstan shaft with a cotton tip swap moistened with
tape head cleaner. Do not allow tape head cleaner to run down
the capstan shaft into the capstan bearing. Use only enough
cleaning liquid on the cotton tip swab to remove tape oxide
from the exposed portion of the capstan shaft.

4. Clean pinch roller with rubber drive cleaner or isopropyl alcohol.

5. Demagnetize the tape head using a tape head demagnetizer.

(the dightel group
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Schedule B (500 hour intervals)

1. Perform Schedule A.

2. 0il the capstan bearing using a drop of lightweight machine oil.
Clean excess oil off the capstan shaft.

3. 0il the headbar pivot bushings with a drop or two of SAE 10 weight
oil.

4. Check and adjust tape speed as described in the Motor Speed Cali-
bration paragraph in section VI.

Maintenance Guide

This maintenance schedule consists of recommended maintenance checks and
operations to be performed in a facility equipped for tape deck repairs
and maintenance. For greatest system reliability, this procedure should
be performed on a regular basis at intervals of approximately 1,000 hours
of tape deck operating time. Where such maintenance is not performed on
a scheduled basis, this routine should be performed whenever a tape deck
is returned to a repair facility for repairs.

Required Equipment

Tape head cleaner or pure isopropyl alcohol
Rubber drive cleaner

Lightweight machine oil

SAE 10 wt. oil

Cotton tip wood swabs (Q-Tips)

Soft bristled brush

Tape head demagnetizer

Information Terminals M-300 Tape head and guide gauge set
Oscilloscope

Test tapes

11. Miscellaneous hand tools

12. Frequency counter

. . .

O OO0 U d W

-
o

Cleaning

1. Clean Phi-Deck thoroughly. Remove accumulated dust, tape oxide
particles and lint with air hose or brush.

2. Demagnetize tape head.

3. Clean tape head and tape guides with liquid cleaner and cotton
swab. Use only a commercial tape head cleaning fluid or pure
isopropyl alcohol.

4. Clean capstan shaft with a cotton tip wood swab moistened with
tape head cleaner. Do not allow tape head cleaner to run down
the capstan shaft into the capstan bearing. Use only enough
cleaning liquid on the cotton swab to remove tape oxide from
the exposed portion of the capstan shaft.

5. Clean capstan drive rubber roller. Use rubber drive roller
cleaner or pure isopropyl alcohol.

(the digftel eroup
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Lubrication

1.

2.

0il the headbar pivot bushings using a drop or two of SAE 10
weight oil. Wipe off excess oil.

Apply a drop of lightweight machine oil to the capstan bearing
where the capstan shaft enters the bearing. Clean any excess
oil from the capstan shaft.

Drive Belts

1.

Remove the plastic cassette well and check the two reel drive
belts. The belts should be replaced if there are any signs of
splitting, cracking, or wear.

Check the belts for slippage by stalling the associated reel
post while in the Fast Forward mode for the takeup reel and
Rewind mode for the rewind reel. The belts should be replaced
and the pulleys cleaned if there is belt slippage during the
stalled condition. .
Check the capstan flywheel drive belt for cracking, splitting,
or wear. Replace if necessary.

Alignment Checks and Adjustments

1.

4.
5.

Using the Information Terminals M-300 gauge set and with the head-
bar engaged, check head depth of penetration, zenith and guide
height. The parameters being out of tolerance indicate that the
gearbox positioning may need to be adjusted to compensate for
starwheel assembly wear.

If the previous checks indicate head misalignment due to gearbox
positioning, perform gearbox assembly alignment procedure. If
head alignment is correct, do not perform adjustment.

Check gearbox starwheel to headbar engage-disengage positioning.
Adjust starwheel position sensing micro-switch for correct posi-
tioning if necessary.

Check pinch roller pressure and adjust if necessary.

Using a high quality tape with a continuously recorded tone or
flux reversal pattern, check the play or read head output for
signal levels and quality. Incorrect signals are indicative of
head wear, head alignment or tape tracking problems.

Check tape speed and adjust as described in the Motor Speed Cali-
bration paragraph in section VI.

298-051 PHIF DOC
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? FIG. 5.1 PHI DECK WIRING
REWIND DECK WIRING
MOTOR, HEAD, and SWITCH CONNECTIONS
O
+ r
&—
9 REV NINE POSITION MOLEX
FWD
7
- 6 supP
% ENG
YEL* 5
ALLCAP
4 CAPSUPPLY
GRN* 3
S ALLENGSWGND
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HEADBAR 1 POSITION 1 HAS NO
CONNECTION
I —
RED*
1
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) BLU* g >
g ()
*Wire Colors may vary g
I B
NC BLK*
O BRN* 4 3 2 1 VIKRON HEAD
C Db saturation current=4ma
HEADBAR SWITCH write current=6ma
read output=5.5mv
NOTE: Four position molex 1. HDB bandwidth 100KHz
connector may be cut 2. HDA
between 2 & 4 to separate 3. No Connection
HDGND from HDB and HDA. 4, HDGRND (Shield)
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The Digital Group Cassette Storage System
System Improvements

The followéng suggestions consist of various hardware and software improvements that may be made to the Cassette
Storage System. Each modification should be examined to verify that it has not already been implemented.

NOTE: The hardware modifications are applicable only to The Digital Group B and C version controlier cards. This
‘board is identified by part number DG-0006-B or DG-0006-C on the right edge of the card. It is suggested that
owners of A-version cards (DG-0006-A) purchase the controller upgrade kit. Refer to the schematic and parts’
placement diagram of the Cassette Storage System when making the hardware modifications.

Problems and assoclated modifications:

I. A. Symptom: The Phideck head may attempt to engage when power is initially applied to the system.

B. Modification (applicable only for B-version cards):
1. Replace R42 with a 22K ohm resistor.

2. Install a 4.7mfd, or greater tantalum capacitor from pin B (MANSTOP) on the dual 36-pin edge to
GND.

il. A. Symptom: The head will not engage properly or at all if a slow forward command is issued while the tape is
moving in a fast forward mode.

B. Modification (applicable only for B-version cards): See Fig. 1
1. Cut the printed circuit trace leading to pin 4 of IC17 on the component side of the card.
2. Solder a short piece of wire between pin 4 and 5 of IC17 on the circuit side of the card.

Cut trace trom pin 4, IC17 to feed-
through hole near 1C32

TN

1IC

Miadle left portion of 39
PHI-F controller card

FIGURE 1



. A.

Symptom: Abnormally high soft error rate with some types of tapes or cassettes.

NOTE: This modification will reduce the speed tolerance from 20% to approximately 15%, which should
be sufficient for most applications.

Modification:
1. Replace R50 with a 33K ohm resistor.
2. Replace C27 with a 4.7mfd tantalum capacitor.

Symptom: Several problems have arisen with the use of some cassette tapes, such as: long leaders, C60 or
longer tapes with abnormally low drag, and tape jumping off the internal guides of the cassette, thus
creasing the tape.

Modification: Figures 1 and 2 contain software modifications that should be made to the system. There are
two listings, one for the driver routines located at octal 011000 and another for the same driver routines
located at octal 344000 in PHIMON. These changes will cure the above symptom and aiso provide a slight
improvement in the access time of the Cassette Storage System.

Procedure for modifying PHIMON:

Power on system.

Type DTO, then hit RETURN.

Make the modifications shown in Figure 1 to the driver routines using DTO.

Return to PHIMON using the reset button.

Place a blank tape in drive #1.

Type ZE'#1, then hit RETURN.

Type BU#1, then hit RETURN.

When the operation is finished, drive #1 will contain a system tape with the modifications.
This new tape may now be used as your new system tape for all future operations.

eNOOALN

WARNING: Do not use the modified version of PHIMON to save data or tapes with unmodified PHIMON or the
directory wiil be lost. It is recommended that new tapes be generated using the modified PHIMON, and PIP be used
transfer the data on the old tapes to the new ones.

V. A
B.
Vi A
B.
C.

Symptom: The head on a Phideck may bang in and out when power is turned on or after a static discharge to
the system cabinet or electronics.

Solution:

1. Immediately turn off power to the system.

2. Move the system to an area that does not have a carpet or other static-producing media.

3. Inspectall drives to be sure all the heads are disengaged. If one is engaged, turn the engage cam on the
left side of the drive counter clockwise until the head is disengaged.

Symptom: Excessive errors on tapes due to contamination resulting from removing tapes from the drives
without the tapes being rewound.

Solution: Rewind all tapes before removing them from the drives. The following HOME command should be
added to the PHIMON operating system tape to aid the user in rewinding tapes.

HOME Command
1. Usage
The HOme command allows the user to quickly rewind any Phideck drive. The command is executed
by typing:
<HO#N or
<HOME#N
The ” " indicates the prompt on the monitor. N is the drive number (8-3). Drive number @ will be
rewound if N is not specified.
2. Inserting the HOME Routine
. Load PHIMON as usual.
. Type AL #1@, then hit RETURN.
. Type DTO, then hit RETURN.
. Type @13207 Octal. 2
. Using DTO and referring to Figure 2, type Overlay 10 into memory.
Press the (ESC) key.
. Type IN#1@, then hit RETURN.
. Type DTO, then hit RETURN. 2.

TO 0 Q0 0R



vil. A,
B.
Vil A.
B.

"f

i. Using DTO and referring to Figure 3/ type in the changes to the command table and the Home
Routine.

j- Press the (ESC) Key.

k. Type BUILD, then hit RETURN.

. Modifications to PHIMON are now complete.

Symptom: Poor performance due to type of tape being used.

Solution: Use only types of tape recommended by the Digital Group.

1. Digital Group audio cassettes are available in quantities of 1, 5 or 10 cassettes. Order number
Cassette10 for 10 tapes, Cassette5 for 5 tapes.

2. Use only high quality, low noise audio cassettes. Avoid high-output, chromium dioxide or any other
special purpose tapes.

Symptom: Excessive noise caused by a ground loop in system ground, resulting in excessive soft errors
during read.

Solution: Modify your system by grounding the system motherboard to the chassis. For a Digital Group
system, this is best accomplished by soldering a short piece of 14 gauge wire to the ground plane on the top
side of the motherboard and connecting the other end under a motherboard mounting screw with a fug
affixed to the wire.

See the accompanying figure below.

NOTE: If, after accomplishing all the modifications and following all our suggestions, you are still unable to get

satisfactory operation of your Phideck system, send your Phideck components or, for best results, your
complete system, to us for repair and/or evaluation. It wil! be returned to you operational and with an extended
90-day warranty. Consult the Digital Group repair fee schedule for the cost of this service.

THE DIGITAL GROUP @ 1975
DENVER COLORADO 80208
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PATCH SHEET FOR PHIMON

‘ o B s
ADDRESS igure 1 — Modifications to PHIMON

OBJECT CODE
064265 6100 ORG  EQU 344000
344062 2110 ST  ORG+62
344062 @12¢ **** FIVE SECOND DELAY FOR BLOCK 8. *#¥*
244062 2130 DB @62
e62 -
244202 0140 ST  ORG+202 ,
244202 @1£@ *¥*% BACKSPACE SEVERAL BLOCKS JEFORE CHECK READ
744202 ¢169 DB 203 '
023
345165 €170 ST  ORG+1165
245165 €180 *¥#% JUMP TO STOP, *#¥*
345165 303 302 345 €190 JP  STOP .
345277 0200 ST  ORG+1277
245277 @21@ *%%% STOP ROUTINE AND FAST REVERSE CORRECTION.
345277 323 322 345 222 JP  RD51 ’
245302 315 233 345 2220 STOP  CALL CMDOUT STOP ROUTINE
245205 076 0€1 6240 LD  A,1 .1 SECOND
245307 315 201 345 2259 CALL DELAY
245312 301 260 POP BC
345313 311 2270 RET
345214 315 15¢ 345 ¢28¢ FKCCR CALL FR FAST REVERSE CORRECTION
345317 303 356 345 0290 JP  RD2
345322 21€ 348 €320 RD51 LD C,ME@H REAL
345324 315 232 34F 310 CALL CMDOUT
245327 026 110 2320 RD5@ LD B,11@ 14 SECONDS
246036 033¢ ST  ORG+203€
346036 €340 *¥k* SEARCH IMPROVEMENT. #%%*
24E03€ 174 2350 LD A,H
346037 251 ez6e ADD HL,HL
34604¢ 312 7€ 346 2370 JP  z,ID1
3LE@43 362 075 346 0380 JP_ P,ID2
346046 204 g29e ADD H
346051 400 ST  OKG+2051
346051 8410 **%* MORE SEARCH IMPROVEMENT. ¥k
346051 0420 DB 1
201
346256 043¢ ST  ORG+20856
246056 @440 **%%¥ MORE SEARCH IMPROVEMENT. *¥%*
346056 2450 DB 3 -
ee3
346075 0460 ST  ORG+2075
246275 €47@ *%%% MORE SEARCH IMPROVEMENT. *¥#*
24€075 204 0480 1L2  ADD R
346076 027 €490 RICA
346077 36 €05 25¢0 ADD 5
346121 202 314 345 0510 JP  FRCOR
346174 2520 ST  ORG+2174
346174 @53@ **%% LAST OF SEARCH IMPROVEMENT, *x
346174 0540 DB 3
003
346175 @55¢ *%x% EXTERNAL REFERENCES. *¥%*
246175 ¢5€0 CMDOUT EQU ORG+1233
346175 e57¢ DELAY EQU ORG+1201
246175 0580 FK EQU ORG+1150
24€175 859¢ 1D1  EQU ORG+2¢78
246175 g62¢ RD2 ~ EQU ORG+1356 "

2AEI75_ €12 END



PATCH SHEET FOR PHIDECK DRIVER

Figure 2 — Modifications to the Phi-Deck Driver Routines

ADDRESS
@64246 OBJECT CODE ¢100 ORG  EQU 911008
211062 2110 ST ORG+62
01106% 0120 *%%% FIVE SECOND DELAY FOR FLOCK @. ****
211062 €130 DB 062
262
0112¢2 e14¢ ST  ORG+202
€T1202 @15¢ %*%¥* BACKSPACE SEVERAL PLOCKS BEFORE CHECK READ.
211282 ¢160 DB 003
ee3
¢12165 €170 ST  ORG+11€5
212165 918¢ **%% JUMP TO STOP. ***
012165 203 202 €12 8150 JP  STOP
012277 0200 ST ORG+1277
212277 @21@ *%%% STOP ROUTINE AND FAST REVERSE CORRECTION.
P12277 3¢2 222 012 2220 JP  RDS1
©12382 315 233 012 0238 STOP  CALL CMDOUT STOP ROUTINE
012305 07€ 001 ¢240 LD A,1 .1 SECOND
212387 315 201 @12 0250 CALL DELAY
012312 301 8260 POP BC
212313 311 0270 RET
012314 315 150 012 @280 FRCOR CALL FR PAST REVERSE CORRECTION
¢12317 303 356 €12 9298 JP  RD2
012322 916 340 - @308 RD51 LD  C,QE@H READ
@12324 315 233 0612 2310 CALL CMDOUT
012327 026 110 0320 EDS@ LD  B,11@ 14 SECONDS
013036 0330 ST  ORG+203€
213036 @34@ *%%% SEARCH IMPROVEMENT. *%¥*
913236 174 0350 LD  A,H
913037 051 0360 ADD HL,HL
013040 212 878 013 2370 JP  Z,ID1
¢13043 362 075 013 0380 JP  P,ID2
013046 204 8390 ~ ADD H
213051 0400 ST  ORG+2051
213051 @410 ***%* MORE SEARCH IMPROVEMENT, &
213051 0420 DB 1
001
12056 0420 ST  ORG+205€
?13056 g440 **%% MORE SEARCH IMPROVEMENT. ¥¥¥¥
213056 0450 DB 3
023
213075 2460 ST  ORG+2075
¢13075 €47 **%% MORE SEARCH IMPROVEMENT. *%%¥
M13075 204 @4ge IT2  ADD H
I10076 0eT €490 RLCA
013@77 30€ 05 0000 ADD 5
913181 3023 314 012 €510 JP  FRCOR
213174 0520 ST  ORG+2174
213174 @53¢ *#%% LAST OF SEARCE IMPROVEMENT. ¥¥¥¥
013174 2540 DB 3
203
gIELTo p-ap *+¥+ TXTVKNAL REVERRNCE:, ¥er&
013175 0568 CMDOUT EQU ORG+1233
¢12175 @57¢ DELAY EQU ORG+1201
013175 PS80 FR EQU ORG+11586
013175 ¢£90 1D1 EQU ORG+2870
013175 @00 RD2 EQU ORG+1356

€1317¢ 0610 END



PHIMON HOME COMMAND

LOCATION ,
010207 OBJECT CODE 0100 sT 010207
010207 0110 # PATCHES TO OVERLAY 10 FOR HOME COMMAND
010207 310 317 0120 DC ‘HO’
010211 355 345 0130 DW 345355
¢.0213 016 0140 DB 016
010214 332 305 0150 DCc  ZE’
010216 362 357 0160 DW 357362
010220 012 0170 Db 012
010221 311 316 0180 DC Y INY
010223 363 345 0130 DW 345363
010225 362 364 0210 DW 364362
010227 065 0220 DB 065
010230 000 0230 DB 000
FIGURE 3 ~- Patches to Help QOverlay
LOCATION
340146 OBJECT CODE 0240 ST 340146
340146 0250 # MODIFICATION TO PHIMON TO ADD ‘“HOME’
340146 0260 # COMMAND, WHICH WILL REWIND THE SPECIFIED
340146 0270 # PHIDECK DRIVE UNIT. BY TOM COX
3401 4¢ 0280 #
340146 0290 # FORMAT >HOME#N
340146 0300 # ‘
340146 0310 # NEW ENTRY FOR COMMAND TABLE
340146 020 0320 COMTAR DB 020
340262 0330 ST 340262
340262 310 317 0340 DC “HO’
340264 352 343 0350 DW HOME
340266 000 0360 DB O
343352 0370 ST 343352
343352 0380 # ROUTINE TO REWIND SPECIFIED DECK
343352 315 162 341 0330 HOME  CALL DECKSL
343355 315 117 345 0400 CALL REWIND
343360 303 042 340 0410 JP COMAND
343363 0420 DECKSL EQU 341162
343363 0430 REWIND EGL) 345117
3433e3 0440 COMAND EGQU 340042

FIGURE 4 -- Patches to Command Table
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TWO AND FOUR DRIVE CABINET ASSEMBLY INSTRUCTIONS

CASSETTE STORAGE CABINET PARTS LIST

NOTE: Parts are subject to change without notice due to supplier availability.

1 Upper Cover Small parts bag (all cabinets):
1 Lower Cover 2 4-40x1/2" screws

2 Side Rails 2 4-40 nuts

1 Front Dress Panel 12 8-32x1/4" screws

1 Front Panel 2 8~-32x1/2" screws

1 Rear Panel 18 6-32x1/2" screws

4 Rubber Furniture Guards 18 6-32 nuts

1 36 pin connector

TWO AND FOUR DRIVE CABINET ASSEMBLY INSTRUCTIONS

A. LOWER COVER

1. Locate the 4 holes nearest the corners. These will be used to mount the
rubber feet. 1In addition, the 2 holes near the front lip will also be
used to mount two of the drives. To mount a rubber foot, insert one
6~-32x1/2" screw into the foot, then through the bottom of the lower cover.

NOTE: The two screws used to mount the front feet are also used
to help mount two of the drives and extend up into the
cabinet.

2. Position the drives over the remaining holes, then install the 6-32x1/2"
screws through the drive legs and through the bottom cover. Do not tighten
at this point.

B. FRONT DRESS PANEL, REAR PANEL AND SIDE RAILS

1. Inspect the side rail and note that there is a small extension on each end.
One extension is slightly longer than the other. THE FND WITH THE LONGEST
EXTENSION IS INTENDED TO GO TOWARD THE FRONT OF THE CABINET. After select-
ing the front end of each rail, attach each rail to the front and rear panels
using eight 8-32x1/4" screws. The two outer-most holes on the rear panel
are close to the bottom edge.

2. For two drive models without enclosed controller card and for four drive
cabinet models, route the power and control wire cables down the side of
the drives and out the round end slots provided in the rear panel.

3. Install the front/rear panel assembly on the lower cover with drives by
setting the assembly down over the drives and into position in the lower
cover. Pull excess cable through the rear panel. Screw the rear panel
to the lower cover using the lower two holes on the rear panel that line
up with the bracket on the lower cover. Attach using two 8-32x1/4" screws,
no hex nuts required.
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C. UPPER COVER

1. Place the upper cover in place over the drives. This job is made easier
by removing the plastic cassette cover (plastic door) which simply snaps
out of the two hinges. Locate the cover over the drives and adjust the
drives to center in the cutouts, then tighten the drive mounting screws.

2. Install two 8-32x1/4" screws through the rear panel at the upper two
holes and lock the rear of the upper cover in place.

3. 1Install two 8-32x1/2" screws through two holes at the front of the cabinet
bottom and lock the front of the upper cover in place. Do not over-tighten

as these screws will not bottom out automatically. When they are snug,
then STOP.
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