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AUDIO CASSETTE INTRRFACE (MCL)
‘FHASE ENCODER BOARD (3M3}

This printed circuit board was designed originally for
avdio cassette interfacing. Due to a design specification
change, it was adapted to the 3MI recorders to provide phase
encoding at high baud rates.

As a phase encoder board for Audic or 3M3 use, it is re-
comnended that TTL lavels be used for the clock. There is no
provision for RS2Z32 clock leveleg, but RS232 data levsls are
available to and from the 3M3 recorder. T7L levals ars also
availsble,

Several minor changes have been made in circuitry since the
layout was made and these have besen nade ox wired on the board
for you if you ordered the ACI kit.

The board will operate at baud rates of 9600 or below,
utilizing a 1/1 or 16/1 clock. 2 1/1 clock is preferrad, but
16/1 may be utilized with additional complexity. For 1/l clock
use, 2 IC%s are ocmitted.

Encode Cirxcuit

One kX half of the 1458 op. amp. is used to gate the clock
signal on and offwith data. The clock is obtained from the
I/0 board or from the 565/7493 combination on the ACI board and
must be a 1/1 clock. During data 1°'s, the clock is passed by
the op., amp. During data zeros, the clock is blocked or gated
out,

The clock alsco goes directly to an RC differentiator which
converts the norrally square wave to a szervies of differentiated
spikes. The ocutput of the op. amp. is also differentiated and
the resulting spike serfies sre amplifised to ﬁrév@ a D flip flop
wired to do a divide Ly 2, \

Because of the wnixing and £ differentiating of spikes,
gpikes occcur at 2 times the baud rate during 1's and &t @&@
baud rate dariag zerod. These splkes are then used in the %
£flip flop to create (after dividing by 2} - the Eﬁ%t&& il
during 1°s and a square wave at gig the clock rate during
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Those faniliar with the Kansas City or Byte standard will
recognize the pattern, i.e., 2400 Hz during 1%s and 1200 Hz
during zeros.

The encode circuit is automatic and requires no adjustment
regardless of baud rate, For uss with audio recorders, an RC
network is provided te reduce levels and round off the high
frequencies.

One h3lf of a 74221 dual monosztable is connected to the D
£lip flop to inhibit ocutput during motor start up. This insures
that the data on the cassette will start on a string of 1°'s
{mark) during playback,

Decode Clircuit

One half of the 1458 op.amp. is used for a voltage crossing
detector. Data from the recorder is passed through this detector
and converted to square waves, These sguare waves drive a 74123
1 shot connected as a bi~directional flip flop i.e., it mxmz=ms
creates a spike about 15 microseconds wide on each positive and
negative excursion of the encoded data coming in.

This spike 1 shot is followed by a 74221 1 shot which is
adjusted in time so that its on period starts with 1 spike and
overlaps the next spike, but is not on so long that it reaches
the thizd spilke. The cutput of this 1 shot iz the restored elock
with about a 75% duty cycle., Thizs period allows about a 10-15%
speed variation between tape units.

HOTE: This one-shot must be reset or retimed if you shift
baud rates, It is set at the factory for requested baud
rates, but is difficult to adjust without an oscilloscope.
If you cannot adjust this board yourself, return it %o the
factory for setting to the desired baud rate.

The spiking one-shot is used to fire the other half of the
retriggerable one-shot and the output passed to the D flip flop.
This retriggerakble one-shot is reset by the clock which alsc
clocks the D flip flop output., The output of a D flip flop is the
game as that on the D input at the time of clocking so that when
spikes are present a 1 is clocked out and when spikes are misaing
2 zaro is clocked out., The output of the D £flip flop is therafore
the rzoonstructed Datad




{(2)
The board is wired so that the clock and data phase out
are the same as the input phase., If necesaary, the board can
be altered to invert the phase.

Use with 1/1 Clock

Do =mot plug in or use the 565 and 7493, These are for use
at other clock rates. Simply connect clock in and clock out,

Kansas City Standard

Use the 565 and % 7493. The 565 is set for 4800 Hz and
divided by 2 in one section of the 7493 to oktain a 2400 Hz clock.
The 4800 Hz from the 565 is used by the UART or USART in the 16X
‘clock mode instead of the noxmal 4800 Hz (300 baud) clock, X

On the foll side of the board, above pin 11 of the 7493, note
that there are two unused solder pads. Cut the foil between these
golder pads with a shaxp knife and jump the pad away from the
IC to pin 12 where there is also an unused pad, This passes the
divide by two count to the 565 so that the 565 can lock to a 2400
Hz clock,

De not install (3, instead put a jumper across from collector
to emittexr. Thia enables the 7493 to count,

To set the 4800 Hz of the 565, unsolder the end of the 4.7K
resistor going to pin 2 of the 565 at the end away from the 565
and clip lead the 4300 Hz TTL clock from your I/0 board to pin 2
via the 4.7K resistor., Put a voltmeter across ping & and 7.
Then adjust Rl unti 1 the meter goes to zero or the lowest voltage.
Once this null is obtained, note the extent to which you can shift
the pot side to szide and leave it at the center,

If vou have a frequency counter or scope, use them, To
use the scope, lock it to the 60 Hz powar line and look at the D
output of the 7493 (Pin 11.) Adjust the frequency to get 5
square waves on the trace, This will be 300 Hz. Do this without
clipping the 4.7K rxesistor to the I/0 board clock so that the
565 will be free running.

Replace the #38 4.7K resistor.
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With no data coming from the cassette, the 565 should =mef now
put out a steady 4800 Hz, which will be available to you on conmection
point P on your I/0 board. Remove the clock signal to the UART
or USART and obtain the clock from the ACI.

Jump connection point B to pins 11 and 12 on the 7493 wmmxx
so that you are now giving the Phase encoder board a 2400 Hz clock to
work with., 300 Baud data can now be entered via pin C (TTL) or
A (RS232).

Note that there are several levels of audic available to the
recorder. (Connections H, I, and J}). Select & level which will not
overload the recorder.

Playing back the XC standard tape, the P.E. board will recover
the 2400 baud clock, compare it with the count down from the 565
Phase Locked Loop and the 7493, readjust the frequency of the
4800 Hz (16X clock) and clock in the 300 baud data,

If you do not use time delays and software control, start the
recoxder to get a long lead in of constant clock tomne (6-10 seconds)
and then dump the program to the cassette.

On play back, set up the computer bootstrap to accept the
data and leave the computer on Stop. Start the cassette and when
the tone is steady switch to run.

P.E. 2400

Since you are recording audio at 2400 Hz phase encoded and
using 8 cycles at 2400 Hz 4 cycles at 1200 Hz § to get 1's and zero's
in the K.C. S8tangard, why not up the baud rate and go 1 for 1.

This is what Tarbell does in the Tarbell board., If your recordexr
won®t take 2400 baud, try 1200 baud data and 2400 Hz clock.

If your computer I/0 board can accept a 1/l clock, leave the
565 and 7493 off the board and go directly. Obtain 2400 Hz for the
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the encoding from the I/0 board clock generator. Separate the
Receive cleck pin on the USART or ACIA and use the recovered clock
for receive only., Since this is self-clocking you can accept guite
a mid wide variety of tape speeds (+ 10%.)

For standardization, use 8 bits, 1 stop bit, even parity.

For use with UART's, a 16/1 clock is required, The 565 must
be set at 16X 2400 or 38,400 Hz.

To lock the 565 to 38,400 Hz, lift the 4.,7K resistor going to
pin 2 of the 565 at the end away from the 565. Clip this o the
2400 baud clock on your I/0 board and adjust the value of E until the
voltage between pins 6 and 7 of the 565 goes to zero or n
Note that this requires that you use the appropriate valpe pf
C given in the timing frequency chart.

On the I/0 board, disconnect the clock to the UART and use
the 16/1 clock 1rom connection P on the ACI as the UART c%pck
Jump pin 11 on the 7493 to connection B so that you have the
divided by 16X clock available for recording phase encoded1 gince
we must now lock our 1/1 clock after count down, to the data
connecticn; D must be connected to the UART data strobe (pin 23 )
When a character is loaded, the 1/1 clock is reset to match the

data string from the UART Otherwise your data and clock will not
coincide,

Because there is a possibility of bad timing on the first
er, it i

characte it 1s advisable to start dumps and loads 1 character
ahead of tne desired data batch. Otherwise, you may have to
alter or correct the first character of your data,

TARBELL TAPES
Thre 565 can be set to 6,000 Hz and the 1/1 clock taken from pin 9 of
the 7493 (jumped to connection point B.) Alternately, set it for
3,000 Hz and take the 1/1 clock from pin 12,

You can only use Tarbell tapes with an Intel 8251 and Tarbell
software, Ktter the Tarbell software to output 8251 control data
for the IBEM Bisync system, This is described in the Intel 8251
instruction sheet sent out with Imsai Computers and the Natlonal
Multiplex 2SIC(R) Board, ~ :

PHASE ENCODING 3M3

When it is known that the 3M3 will be used w1th a 2SIO(R)
ﬁbard Imsai 2ST0, MITS 88-2SI0 or 6800 system, the board is wired
for l/l clock. ihE 565 and 7493 are omlttcd 31nce they are not
requlred and oniy LOmpllcate adjustment.
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x E ] 1 start Address C/R
This command loads unformatted tape in the PE2400

mode, It is similar to the Control L handler used in the
NRZ program,

8VI GC3F7 Clear All of Memory to Zeroes.

This is an endless loop which writes zeroces to all of
memory. The computer must be stopped from the front panel
and the monitor reinitiallzed by examining location C00O
and running from this point.

* Note PE2400 is the name given to the new *Phase Encoded 2400 Baud,
1 stop bit, even parity® system. It can be used with audic
cassettes and a suitable audio or Phase Encoded interface such
as the National Multiplex ACl or the PerCom ¢nterface, However,
the method is ® not limited to 2400 baud. The USART can operate in
the 40-50 kilobaud region.

EYTERNAL CLOCK CPERATION

en using the 2510(R) with self-clocking systems such as the
Tarbell, K.C, Standard, PE2400, Bi-Sync, or other encoded systems,
follow the instructions below:

Just below the USART are two pads marked *T® and ®"R®. On
the opposite side of the board is a short foil jumper which connects
- these two points. Cut this foil, The R pad now goes directly to
Connector I, pin j. A clock from the recorder or reconstructed
clock is brought in via pin j. Remove any baud rate jumper to R above
IC "F* and jump the baud rate to "T" on the USART. The USART
now receives its transmit clock from the baud generator and its
receive clock from an external source,

You may use any external clock source such as a K.C.
standard board, the clock track on the CC-7 or the National Multiplex
Audio cassette boaxd,

To use the CC=7 with a 1/1 clock, remove the white wire in
the cable €rom its normal RS232 Output point and connect it to
pins 3,4 (Q8) of the 7401 on the P.C, board, Record the clock
via the blue lead, recover it from the white lead. Clock gain is
best left full on., The CC=7 will record a 2400 baud clock, but
not a 4800 baud clock. At 4800 baud xyou will have to run
asynchronous or use a 2/1 divided clock.




