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INFO-TECH MODEL 200-F

OPERATING INSTRUCTIONS

SPECIFICATIONS::

Power: 115/230 vac 50/60Hz
20 watts maximum

Video OQutput: ccmposite video
2.5v p-p negative sync

Video Display: 5X7 matrix positive video (white on black)
pisplay Formats—-switch selectable:
32 characters X 16 lines
32 characters X 25 lines
72 characters X 16 lines
72 characters X 25 lines
Vertical refresh rate-switch selectable)
50Hz {(crystal controlled)
60Hz (crystal controlled)
Curscr-switch selectable enable

Audio Input:
Impedance: 1,000 ohm (will match 4-1000 ohm)
Morse frequency: tunable from 800 to 1200Hz.
RTTY input frequencies:

Mark: 2125Hz all shifts

Space: 2295Hz 170Hz shift
2550Hz 425Hz shift
2975Hz 850Hz shift
2000~-3000Hz variable

Receiving Speed:
Morse Speed: 5 to 60 wpm (higher rates are user selectable)
RTTY Speeds: 45 Baud ( 60 w.p.m. :

)

50 Baud ( 66 w.p.m.)
57 Baud ( 75 w.p.m.)
75 Baud (100 w.p.m.)
100 Baud (132 w.p.m.)

ASCII Speeds: 110 Baud
300 Baud
Jd-3 OUTPUTS & INPUTS:

R/A Aux: (J3-4) Output: mark= +3.2v, space= -.6V
Input: mark= +3.5v, space= Ov

Morse Aux: (J3-1) active low, open collector (internal pull-up
provided)
output- no tone= +5vdc, tone= +3vdc 50 ma max
input- no tone= +5vdc, max tone= +1.0vdc 12 ma max




R/A TTL: (J3-12) TTL level output from demodulator

R/A Loop: (Loop B) (J3-11,14)
HV isolated keying circuit for 20 or 60 ma loop
+200v VDC max spacing (non conducting)
+ 80 ma marking (conducting)
Regenerated Outputs: (coutputs from the Microprocessor
which can be either ASCII or Baudot, as selected by user).

Loop A: (J3-5&8) 20 or 60ma fully isolated mode as selected.
TTL: (J3-9) TTL level (mark= +5v space= 0v)

RS232: (J3-15) RS232 level of mode as selected
(mark= -12v space= +12v)

Autostart: (J3-6)
High voltage keying transistor, non isolated, open collector

+200 VDC Max non conducting
+100 Ma Max conducting

Other Outputs:

A. Audio Qutput- (J3-13) regenerated C.W. audio for use with a
small, external 8-150 ohm speaker as a tuning aid.

B. Scope- (J3-2,3) output impedance 100k ohm
10v peak to peak max for mark and space indication.

CONNECTIONS:

Power: Make sure the voltage selector switch on the rear panel
is in the proper position for the voltage in your area,
then connect the unit to a properly grounded receptable.
Note: Defeating the chassis ground provision in the

power cord will void the warranty.

Input: Connect the audio line, from the receiver to be used, to
the "input" jack. The receiver audio output may come
from the speaker, line output, phone patch output, re-
corder output, earphone output or any audio output
delivering at least 1.lv p-p audio.

Video: Connect the "video" output of the M200-F to the wvideo
monitor to be used. This signal is composite video
information (video signal plus horizontal and vertical
sync). It is not RF modulated and may NOT be connected
to the antenna.

Note: For conversion of TV sets for use as video monitors
refer to addendum 1 of this manual.
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R/A TTL: (J3-12) This output provides a TTL level from the
internal demodulator (mark= +5 space= 0) for optional use.

Audio Output: (J3-13) This output provides a low level audio
output for the drive of a small (2") 8 ohm speaker. On
Morse operation the output of the speaker gives a re-
generated output of the received Morse signal and aids

in Morse tuning. The speaker is not furnished with the
200F.

See figure 2 for hookup.

J3-13

]
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Fig. 2 Aux Speaker Hook up

Autostart Driver: (J3-6) This dutput provides DC switching for
an autostart relay. For hookup see figure 3.

Auto stae? ‘O/U/Dﬁ[ swilch (epTional)

J 36 <)—O)7 QTVO 7 Relay Conlacts
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\ | O
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Fig. 3 Suggested Autostart Wiring

Scope: (J3-2 mark) (J-3 space) These outputs provide a high
impedance cutput of the demodulator for use in driving
an oscilloscope as a RTTY tuning device.

For hookup see figure 4.

R

33‘2 —1 ' w ﬂ - ScoPe H |NP(LT

I35 a—==/ =—1O—+ Scope V input

IJ3-10 | L Scoepe Ground

Fig. 4 Scope Hook up
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Loop A: (J3-8=+, J3-5= - ) This output provides a fully isolated
current loop driver for operation of either an ASCII or
Baudot teleprinter. This output is fully regenerated and
its mode (ASCII or Baudot) is determined by the position
of SWB9. ,
Note that regardless of the incoming code (Morse, RTTY,
or ASCII) the output to this regenerated loop will be
whatever is selected by the user.

Note: See figure 12 for proper selection of the baud rate for
the printer selected.
For hookup of Loop A see figure 5.

LOOP SuPrly
-’.— —
W RN, . Tele priten
S ., (M28 etc)
J3-5 <3

Fig. 5 Hookup of Loop "aA"

Regenerated TTL: (J3-9) This output provides TTL level signals
of the same signal provided at loop A. For optional use.
(mark +3, 5v space +0.8v)

RS 232:(J3-15)This output provides the RS 232 level signals
(mark = -12v space= +12v) of the same regenerated signal
provided at loop For use in driving printers etc.
that require RS 232 levels. For hookup see figure 6.

N ST pp—— (O——~ To R3232
DRWEN :
J3-10 '4_] DEVICE |

Fig. 6 RS-232 Hookup

Note: Schematics of typical loop supplies are shown in figure 7.

ogVelond — +
Yo A IN$00¢ i
T=1 ;
115 VAC. — i
c-l i
O o - i
For 60 MA. Loop T-1= Signal 241-5-120 R=1=2k,20 watts
Triad N-48X C-1=40mfd@250v
Stancor P6411
For 20MA. Loop T-1= Triad F70X R-1=1k 4 watts
Stancor P83-91 C-1=100mfd@30v.

Signal 241-5-24
Fig. 7 Typical Loop Supply




OPERATING CONTROLS:

Power: Controls AC power to converter.

Reset: Pressing the reset button resets the logic board
mlcroprocessor to initialize the operation of the converter.
It 1s necessary to press the "reset" button when switching
into or out of the "Morse" mode.

Holding down the "reset" button (RTTY or ASCII modes

only) until the display scrolls one line will cause the
unit to "read" the incoming RTTY or ASCII speed and indicate
the baud rate on the screen, after a short delay.

Mode Switch: (SW-C) Determines the mode of operation and the speeds
within that mcde. Note that the RTTY speeds are listed in
bauds rather than words per min. (Figure 8 is a chart that
converts bauds to wpm).

Baud WPM
45 60
50 66
57 75
74 100

100 130

Figure 8

C W Sel: (R-12) (center of mecde switch)
This potiometer adjusts the bandwidth of the Morse "front
end" for help in tuning out desired signals.

Clear: clears the video display from the screen. (on release of button)

Unshift: (SW-M) (unshift on space)
When this switch is on and the Mode switch is an a RTTY
(Baudot) mode, the converter will automatically be set to

"letters" case whenever a "space" character is received.

Limiter: (SW-G)
When the "limiter" switch is on, the input amplifier to
the converter provides hard limiting to minimize the
effects of fading.

A.T.C.: (Automatic Threshold Control)
When this switch is on the detector and switching circuits
in the demodulator automatically compensate for bias errors -
caused by unbalanced tuning of the mark and space tones. This
control may alsc be used for "mark only" or "space only"
reception of RTTY (Baudot) and ASCII.

Normal/Reverse: (SW-J)
This switch provides a means of inverting the signal output
from the demodulator. When receiving FSK RTTY it is possible
to have the mark tone tuned to the space active filter and
vice versa. This switch will allow the mark and space
channels to be effectively reversed so that a signal on the
mark channel will produce a spacing output and a signal on the
space channel will provide a marking output when in the
"reverse" position.

6. é




Wide/Narrow Switch: (SW-H)
Allows a change in switching threshold to effectively
control the bandwidth of the active filters in the
demodulator. (RTTY/ASCII only)

Shift Switch: (SW-D) ‘
This switch selects the desired RTTY or ASCII frequency
shifts. Either 850hz, 425hz, 170hz or a variable shift

(approximately 85 to 675hz) is selected with the "var"

control which is concentrically mounted with the shift switch.
Indicators:

An array of L.E.D's has been placed on the front panel as
aids in tuning and/or operation.
Figure 10 illustrates their location.

FIGURE 10. Indicator Array

INFO+TECH| M-200F

"MARK" LED/

M B o\ C/A S
K FIN\ ™™™ /Ws?p
\ / "SPACE" LED\

"BUFFER FULL" LED "AUTOSTART ON" LED
"POWER ON" LED "CW" LED
"BAR GRAPH" LED

Mark & Space LED's: (MK & SP)
These indicators are used in conjunction with the Bar Graph LED
unit to properly tune a RTTY signal.
Proper tuning of a RTTY signal is indicated by both the mark
and space LED's flashing while the Bar Graph LED deflects
more than halfway to the right (as in an analog meter).

"C W' L.E.D.: When a CW signal is properly tuned, this indica;or
will appear to be synchronized to the incoming tones and in
addition the bar grarh is used as a "peaking" meter to allow
more precise tuning.




"AS" L.E.D.:
Indicates when the autostart function is operating.

"ON" L.E.D.:
Indicates when power is on the M200F.

Buffer full indicator: (BF)
A small amount of buffer (40 characters) is available in the
microprocessor for first-in-first out storage of the serial
data for the regenerated,hard copy, outputs. This allows a
slower printer to be used in conjunction with higher incoming
speeds.

If however the higher incoming speeds exceeds the baud rate
of the printer, garbled printing will result. When the buffer
light does come on you have an indication of overflow and
thus garble.

In everyday use, a 110 baud ASCII or 75 Baud Baudot machine
will seldom have a problem of overflow.

Bar Graph LED: As array of 10 LED's arranged as an "analog" meter.
In all modes, proper tuning is indicated by the maximum
deflection, to the right, of the display.

The very fast response exhibited by this bar graph indicator
enables the operator to tune to the "peak" easier than if he
were to use a conventional, damped, analog meter.

Morse Operation:
To receive morse signals, turn the mode selector switch to
CW, the CW sel control at midrange and press the
reset button. Tune the receiver (also set for receiving CW)
to a known CW station that is sending good code. It is suggested
that the Marine stations such as WCC (13,032.KC) be used as
a "learning station" as they are always on the air and send
high quality code. Adjust the BFO or clarifier control
on your receiver to produce a beat note of 1KC. When the beat
note is synchronized with the Morse front end, the Morse LED
(figure 10) will flash in unison with the incoming code, also
if a speaker is hooked to the audio line of J3, (figure 2),
you will hear the regenerated audio when the receiver is
properly tuned.
You may then decrease the bandwidth of the Morse front end
by tuning the CW sel control counter clockwise until the
desired selectivity is achieved.
Should your receiver not be able to produce a 1lKC beat note,
you may adjust the front end to adifferent frequency by
adjusting R7 as directed in the alignment section. Practice
tuning in stations under less crowded band conditions before
you attempt some of the situations that exist in the amateur
bands.




Remember to keep sufficient audio level to the M-200F. The
iimiter switch is usually ON during morse operation except
in the case of extreme QRM.

Remember also that a loss of signal output may be caused by
a drifting receiver, transmitter, or both.

RTTY/ASCII OPERATION:

Proper RTTY reception requires that three conditions be met;
First, the received mark and space tones must match the
frequency of the active filters in the demodulator. Second,
the RTTY speed being received must be the same as the speed
to which the converter is set. The last requirement is that
the received tones be of the correct polarity.

To assist in tuning the received tones to match the demodulator
active filters, two LED indicators and a solid state tuning
meter have been provided. Figure 11A through E shows the
relationship of the mark and space tones to the demodulator's
active filter response and the corresponding indication of the
LEDs and tuning indicator.

Set the 'mode' switch to one of the five Baudot speeds,
(45,50,57,75 or 100 baud) or to the ASCII 110 or 300 position,
and press the 'reset' button. Tune the receiver connected
to the 200-F input to a RTTY station.

Adjust the receiver_tuning BFO to increase the frequency of the
received tones until the second point is reached that results
in a meter indication and Mark LED flashing. Set the 'shift'
selector switch to the position that causes both 'Mark' and
'Space' LEDs to flash. This should also result in a higher
and/or steadier indication on the 'meter’'.

After the correct shift has been determined and set, sligltly
re-adjust the receiver BFO for maximum indication on the tuning
indicator. If both tones are correctly tuned, both Mark and
Space LEDs should be alternately flashing brightly and the
tuning 'meter' will give a high steady reading. If the mark

or space tone only is correctly tuned, only one LED will light
brightly and there will be a wide and rapid fluctuation in the

tuning indicator.

If a high and steady tuning indication is not obtainable the
received RTTY shift may be other than the three standard shifts
provided in the M-200F. These signals may be received by
tuning the receiver for the highest meter indication which
produces the least meter fluctuation, and if necessary switching
the ATC circuit on. The ATC circuit will allow signals with
weak meter readings to be printed. While the ATC circuit will
allow the converter to print on a single tone only (Mark or
Space only) performance will be greatly enhanced, especially

on weak or noisy signals, by tuning the maximum signal, rather
than tuning a single tone and activating the ATC.




If the received RTTY speed is unknown, it may be determined by
a trial and error method of setting the 'Mode' switch to each
of the Baudot and ASCII positions with the 'Normal/Reverse'
switch in the Normal and then Reverse position until the
combination that produces correct copy on the display is found.

As an alternative to this method, the M-200F has a feature that
allows it to sample the incoming speed, and display that speed

on the video screen. To activate this speed readout feature

the 'Reset' button must be held down until the display scrolls
(moves up one line). When this is done, the video display and
digital output will stop (even though there is still a signal
input to the converter) while the speed is being sampled. If

the converter continues to print, the speed readout function has
not been activated, and another attempt should be made to activate
1t

After the delay while the input is being sampled, the speed

of the incoming signal will be printed on the video monitor, and
printer if used, at the left hand margin, and the converter will
then resume normal printing operation. The speed that is printed
corresponds to the speed in Baud of the received signal for the
five recognized RTTY (Baudot) and 2 ASCII speeds.

The delay associated with the speed readout sampling is not a
direct function of time, but rather of the number of wvalid
measurable data pulses. Not all signals input to the M-200F are
measurable. Since the sampling makes its speed determination

on the width of individual data bits, both marking and spacing,
some characters, such as 'blank' or 'letters' do not have signal
level transitions necessary to isolate and measure a single data
bit's length.

Only after the reguired number of valid and Measurable data
pulses have been received will the converter print the signal
speed. If this delay becomes excessive, or if for any reason

it becomes necessary or desirable to terminate the incoming
signal sampling, this may be done by pressing the 'reset' button
briefly and normal operation will be resumed.

The sampling delay may become excessive if the signal is not
properly tuned, if characters containing sampleable data bits are
not sent, or sent infrequently, if the sending station suffers
from excessive keyboard distortion, or if the speed being re-
ceived is not very close to one of the five speeds that the M-200F

will recognize and print.

Because of the different sampling methods used for the speed read-
out and normal printing, the converter may print many signals for
which it will not display a speed readout. The speed readout
sampling measures data pulse widths, and is very critical on speed
and keyboard distortion, and to a certain extent receiver tuning.
The normal printing operation on the other hand uses center bit
sampling, where a small portion of the center of each data bit is
sampled to determine the state of that bit.

After the correct speed has been determined and set by the Mode
switch, either the normal or reverse position of the 'Normal/Reverse

10



switch should provide correct copy of the received signal.
On rapid data signals (tapes or automatic senders) this
normal/reverse determination is best done by trial and error.

For slow sending (medium to slow hand typing) the normal/
reverse decision can also be made by observing which of the
LEDs are illuminated during the idle time between characters.
If the Mark LED is on during this time, the switch should be
in the 'Normal' position. If the space LED is on during

the idle time, then the switch should be in the 'Reverse'
position.

Variable Tuning (VAR): Operation

Should none of the three fixed shifts seem to tune in the

signal properly you may wish to use the "VAR" position of
the shift switch.

This channel again uses the fixed mark filter of 2125Hz
(1275Hz, lo tone set) and a space active filter that allows
the user to tune any space frequency in the 2000 to 3000Hz
range. (1200 to 2200Hz, lo tone set).

The operation is the same as in the fixed channel operation

in that the operator tunes his receiver so that the mark
channel is properly tuned starting with the "VAR" control

in the fully clockwise position, the operator tunes the VAR
control in a counterclockwise direction until a full bright
flicker of the space LED is showing and the tuning "meter"

has a maximum deflection to the right. This allows for the
reception of the Newer, standard, shifts used by the commercial
and military services and better reception of amateurs
transmitting shifts that have drifted from the norm.
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Autostart delay Selection:
Switch B7, & 8 selects the turn off delay of the autostart
driver.
The actual delay in time is determined by the output baud
rate selected, and the setting of these switches.
The chart below shows switch position of B7 and 8 for the
relative times.

B7 B8
Slowest on on .

on off

off on
Fastest off off

Morse Speed Control Switches:
A portion of the Morse converter program contains a digital
low-pass filter which determines the minimum input pulse
width, either high or low, at the Morse input pin of the
processor, that will be recognized as a valid input
transition.
This minimum time interval determines the maximum noise
pulse input width allowable without performance degradation,
and also the maximum receiving speed.
The filter timing is set by the level on 4 of the processor
control pins and are set by switches B-1 thru 4.
The compliment (opposite level) of the levels on these 4
pins are read by the processor as a binary number which is
used as a scaling factor for the filter with the binary
weighting shown in the following table:

Table A
Switch #
Wt 4 3 2 .1
8 4 2 1
To determine the minimum recognizable pulse width add the
weight values for each switch that is "on", subtract 1, and

multiply the results by the number obtained by the position
of switches 5 and 6.

Table B P Switch #
(ms time) 5 6
10 on on
4 off on
2 on off
1 off of £
(lms = .00lsec)

Thus to compute the maximum speed and then the proper
switch position use the following formula:

speed (in wpm) = -6
T
_ N x P
T = 1,000
N = Binary sum of switches 1 thru 4 (from table A)
P = Scaler in ms (from table B)
13.
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Example: switch settings 1 2 3 4 5 6

on on .on off on off
T=1+2+ 4 -1 x .002

7-1 x .002
6 x .002
T = 012
_ .6
BPeSd = 549 = 50 wph.

Note; the M-200F is shipped with switches 1-6 set
for 50 wpm.

Selection of hard copy output Mode:
Switch B-9 is the mode selection switch for the regenerated
outputs (Loop A J3-8 J3-5, TTL J3-9, & RS232 J3-15).
With switch B-9 in the "on" position the code from these re-
generated outputs will be ASCII (8 level code).With switch

B-9 in the "off" position the code from these outputs will be
Baudot (5 level code).

Selection of the baud rate for regenerated outputs:
The M-200F features a crystal controlled baud rate clock for
accurate, drift free clocking of external printers.
These baud rates are user selectable by the use of dip switch
A-1 through A-8.
To properly set-up these switches you must first know the baud
rate of the machine to which you are interfacing.
After determining the machine's baud rate you should set
switches Al through A8 for that baud rate as shown in the table

below:
Switch Number
Speed 1 2 3 4 5 6 7 8
45 baud ( 60 wpm) X X
50 baud ( 66 wpm) X X X
57 baud ( 75 wpm) X X X X
75 baud (100 wpm) X X X : X
100 baud (132 wpm) X X X
110 baud X X X X
300 baud X X X X X
Note: "X" means switch is placed in "on" position.

Should you desire to check the output of the clock system
for proper operation the proper frequency in baud should be
measured at IC 10, pin 38.

Fig. 12

14.
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Alignment:
RTTY/ASCII Demodulator

The M-200F RTTY/ASCII demodulator can be aligned using a

built-in crystal controlled tone generator (high tone set

only) as follows:

1. Remove the video board (remove 4 ea 6-32X% nuts and lift
off of connecting plug).

2. Attach a clip lead from TP"B" to the input jack on the
rear panel. :

3. Adjust switch A 1-8 position for the tone desired as per
the following table:

Switch A positions (For alignment

Output at TP"B" 1 2 3 4 5 6 7 8 generator
2125 X X purposes only)
2295 X X X
2550 X X X
2975 X X
n Xll P on

4. Attach a scope Or sensitive, high impedance, AC volt meter
to the scope output J3-2.
Inject 2125Hz from generator TPB to input jack
Adjust R22 for maximum on meter or sScope.
5. Attach scope or high impedance AC volt meter to the scope
output J3-3. '
A. Inject 2295Hz from generator or TP"B" to input,
adjust R31 for max.
B. Inject 2550Hz from TP"B" or generator to input,
adjust R34 for max.
C. Inject 2975Hz from TP"B" or generator to input,
adjust R37 for max.

6. Return switches of switch A to prior positions.

Morse Alignment:

With video board still removed, CW sel control fully CCW
A. Inject 1000Hz signal at input of M-200F
B. Using a scope connected to pin 8 of IC 2,
tune R7 for maximum
c. In the event that your receiver will not produce a
1KC beat note but can produce a lower note. (for
instance 750Hz) :
Using the receiver as a generator with its 750Hz beat note
being ‘generated, hook the audio from the receiver to the
input of the M-200F and with the scope connected as in B
above, adjust the R7 for maximumnm,
This concludes the alignment.
Replace the video board, making sure all pins are inserted
correctly in the socket at the rear of the board.
Re-Install the 4 nuts and replace the top.

15.




Video Board Display Selection

The Info-Tech M-73 video board is the latest in our line
of high quality video display generators.

By the use of a small dip switch, the user can select
four different display formats, cursor appearance (on

or off) and select the proper refresh rate for US or
European monitors. '

The switch in question is at the front edge of the video
board (upper board in the M-200F).

A legend explaining the use of the switches is etched

in the board to the left of the switches.

When changing the position of any switch be sure to

push the "clear" button to initialize the video processor
in its new mode.

J-3 Connections

P Use

o

Morse aux.

Scope output "mark"

Scope output "space"

RTTY/ASCII aux.

Loop "A" negative

Auto-start output

Ground

Loop "A" positive

Regenerated TTL output

10 Ground

i1 Loop "B" negative

12 TTL output from demodulator - (not converted or
regenerated)

13 Audio to external 8 ohm speaker

14 Loop "B" positive

- 15 Regenerated RS-232 output

W oOJoOUTE WN

16.
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USING PRINTERS WITH THE M-200F:
Sooner or later, the user of a video converter will feel the
need for a hard copy printer.
The 200F will drive either a Baudot (5 level) or ASCII (8 level)
printer to give a hard copy output of the incoming code (Morse),

Baudot, or ASCII).

sources of these printers, at reasonable prices, then becomes
a problem for the new user.

The following machines may be used directly with the M-200F:
ASCII Machines

Teletype Corp 33, 35, 37, 43  Epson MX80 using the 8150 serial
Heath H14 (to 110 baud only) interface

Baudot Machines D.I.P. 81A (Serial VerSion)

Teletype Corp 15, 19, 26, 28, 32

All of the machines above are available in a RS 232 or current
loop configuration which will interface directly with the
200F's serial outputs.

other machines may be used with the M-200F but they still must
be capable of being driven with the 200F's various serial
interfaces and they must NOT require handshaking (handshaking
is a signal sent from the printer, at the end of a line, that
tells the sending device to stop sending during the period that
the carriage or type head is being returned to the left hand
side of the page).

The 200F does have a small buffer (40 characters) that will
allow some storage of text during the carriage return, but

this small buffer can be used up very quickly on a printer that
is printing significantly slower than the incoming signal.

For instance, if you are attempting to copy a continuous stream
of 110 Baud ASCII on a 100 wpm (74 Baud) model 28 teletype, the
puffer will fill in approximately 64 seconds and all output
after this point will be garble.

The very best printer tested for use with the M200F is the
Teletype Corp Model 43, which is available in various con-
figurations as to paper type and interface.

Printers of various types can be located through local amateur
RTTY groups, computer stores, electronic & computer magazines,
and Typetronics, BoOx 8873, Ft. Lauderdale, Florida 33310.
Note: Because of the many variations within the models of
Teletype ®machines, we will be unable to give the user
specific instructions on hookups.
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ADDENDUM 1

VIDEO MONITOR SELECTION

The video display module used in the 200-F utilizes approximately
85% of the total vertical scan for active video display inform-
ation. Most televisions, or video monitors intended for CCTV
applications, are shipped from the factory with 20% or more
vertical overscan. The vertical height and/or linearity should
be adjusted so that the top and bottom lines of the display are
both completely visible and all lines of characters are of equal
height. Refer to the operating or service manual of the display
unit for information on performing these adjustments.

Experience has shown that the Sanyo VM4092, VM4209, VM4215,
Javelin VM9C, VM15, and Ball Brothers 12" units are completely
adequate for use with the 200-F. Other models of video monitors
(RCA, Panasonic, Sanyo VM4509, VM4512) do not perform as well on
the 72x25 display although they are adequate for the 32x16 dis-
play.

The most important criteria, in a video monitor, for these
purposes are the bandwidth and resolutions on the edges.

It would be safe to say that any good guality monitor with

12MHZ bandwidth and a 90 deflection C.R.T. will give you

a good picture.

Occasionally, surplus, high gquality video monitors become
available at very reasonable prices.

Sources of new, and used video monitors are usually advertised
in various electronic and computer periodicals available at
your local newstand.

CONVERSION OF TELEVISION SETS FOR USE AS VIDEO MONITORS

The following is a brief general outline of the steps required

to convert a standard black and white television receiver for

use to display a composite video signal. The description given
and schematics shown are typical examples of television receivers
and are not intended to be specific instructions for any parti-
cular receiver. :

The first and most important requirement is that the tele-
vision to be converted MUST be transformer isolated from the AC
power line. Some solid state televisions having power transformers
or autocoils do not have their chassis isolated from the AC line.
Check the schematic throughly before starting.

The second prerequisite for the modification is an accurate
schematic of the receiver to be converted. Check the similarity
of the receiver's video detector and amplifier stages to those
shown. If there are significant differences, these instructions
may not be applicable to that receiver. Take careful note of
the polarity of the detected video signal (the cathode of the
video detector diode must connect to the last 1F transformer) .

If there is a difference in the polarity of the detected video
signal the conversion shown here will yield unacceptance results.

The schematics shown assume that the television is intended
to be used as a normal receiver as well as a monitor, so all
existing circuitry has been left intact, and any necessary biasing

circuits have been duplicated. If video monitor use only is
desired, the existing circuitry may be removed or modified and the
selecting switch may be eliminated. If the switches are used,

the interconnecting leads should be kept as short as possible.

I8
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These instructions give a general overview of the
minimum required modifications for television conversion.

Parameters other than signal insertion and video bias level
will affect the quality of the video display, amoung these are
video bandwidth and sync stability. Due to the vast number of
different television receivers, it is not within the scope

of these instructions to give any information on improving

any of these parameters.

Info-Tech assumes no responsibility for the use of any
information contained herein. It is the responsibility of the
user to determine the suitability of any receiver and any
modifications for their application. Due to the number and
variety of the televisions available, Info-Tech will not be
able to provide any other or more detailed information on the
conversion of any particular make or model of television
receiver. '

SOLID STATE RECEIVERS:

TUBE

Set the receivers tuner between channels so that there is a
white, snowfree raster. Referring to Figure 13A and the receiver
schematic, measure the voltage at the base of Q1 and take note
of this value. Modify the circuit as shown in Figure 13B with
Rb=R2, Ca=47mfd, Da=IN914 or equivalent. Select the value

for Ra that produces a bias level 1.5 to 2.0 volts lower than
that noted prior to modification at the base of Ql1, with the
switch in the 'video' position.

RECEIVERS:

Set the receivers tuner between channels soO that there is a
white, snowfree raster. Referring to Figure 13C and the receiver
schematic, measure the voltage at the cathode of V1 and take
note of this voltage. Modify the circuit as shown in Figure 13D
Ca=100uf, Da=IN914 or eguivalent. In some receivers the

cathode of VI will have no resistor to ground (R2=g ohm). In
these cases, the ground connection to the cathode (and cathode
only) must be broken. Select the value for RA that produces a
cathode voltage 1.5 to 2.0 volts higher than that noted prior

to modification.

19.
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Addendum # 2
Use of the M-200F on 300 Baud ASCII

The demodulator in the M200F is optimized for 45 to 110 baud operation
and because of this the performance of the M200F on 300 baud ASCII,

when using the built in demodulator, leaves much to be desired.

There are two solutions to this problem:

1. Use an outboard demodulator specially designed for the higher baud
rates. (An auxilliary digital input has been provided for this purpose.)
2. Modify the built-in demodulator for use at higher baud rates as
shown below. (This modification will greatly diminish the performance

of the unit at the lower baud rates).

Modification of Demodulator for high baud rate operation,

Remove R26.

Parallel R25 with a 68k %w resistor.
Remove R-44. ,
Parallel R 42 with a 68k %w resistor.
Change C 19 to .01 disc.

;e W

end of modification

Addendum # 3
Minimizing RFI from the M200F

The M200F utilizes two mMiCroprocessors and two separate crystal
oscillators in its operation and thus will be generating guite a
bit of very low level radio frequency energy.
With todays very sensative receivers it is very easy to "hear" the
M200F unless some simple precautions are taken.
1. Always use the 200F with a good, grounded power system.
2. Use double shielded coax on the video line and keep the

line as short as possible.

Use shielded leads on all other input and accessory lines. ‘
4. Keep the receiving antenna at least 50' away from the M200F and

use a good grade of coax as a feed line from the antenna.
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INFO-TECH
M-200F Application Memo
Regenerated Serial Output

It has come to our attention that a number of pesple are using
the regenerated serial output to drive printers set up for the same
speed as that being received (100 wpm). As will be described below,
this type of operation can cause errors on continuous data streams
(tape sent data, such as pictures). It was originally intended for
that type of operation (printer and received speed the same) be
implemented using the non-regenerated output.

In order to maintain universal compatibility, the 200-F must
be able to receive and properly decode Baudot signals having one
stop bit, or any stop length greater than one bit. To maintain
compatibility with the vast number of printers available, the serial
output generates two stop bits. _

Many printers use a 1.42 unit stop bit, resulting in a 7.42
unit character. At 75 baud (13.33 ms/bit) it takes 98.9 ms to send
a 7.42 unit character. To regenerate that same character (at 75
baud) with 8 bits (2 stop bits) it takes 106.6 ms.

With characters coming in faster than they can be regenerated,
the difference begins to £i1ll the 40 character buffer. When a
steady stream of characters are received, it is only a matter of
time before the buffer becomes full, resulting in intermittent
lost characters.

To alleviate this problem, the baud rate for the regenerated
output must be increased to a point where the time required to
regenerate a character is the same as or less than that required to
receive that character (98.9 ms). An eight unit character sent at
81 baud takes 98.8 ms.

Operating a printer, intended for 75 baud, at 81 baud will
require adjustment of the range selector on that printer for pro-
per operation. We have operated several Model 28 printers geared
for 75 baud at 87 baud with no modification except for adjustments
to the range selector with excellent results.

There is a setting of the baud selector switches which will
provide 81.5 baud, which should provide proper operation in most
cases.

The switch setting is: 8 and 6 ON, all others OFF.
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PARTS LIST M-200F LOGIC BOARD

RD3, 30 sseesnsnnnoncnesasnsneonnossrnsennnossronrens 270k v 5%
@ .................................................. @_‘@K w 5k
BT, 8,70,81,82,83,6T «vovrerrsseerrenmasnnnereeenenees Yw 5%
R2.28,15,16,56,57,62,63 «ovvvrrereeeriinnaaines vo... 100k Y 5%
B5 onminmsnmssnsobnohananand b OB BRRES won wdos pHLNEO 20 1 meg v 5%
RE vonvvoseosssososnssnsssssanssssobssassensnnnansssns 1.2k Xw 5%
D) TT covveonensnnneosnnnesssannnesenuessrennesnnres 22K w 5%
- JEreespet PRSP TRTTERERSSLL AL S A k w 5%
RT wevecseencsossosnasssssosasssososassesrossosasreses 500 ohm trimmer w 5%
RO, (BI) 2h, 25, 3B «evcrnrnsnensnsnnnnre e B0k 220 K Yw 5%
IO i 00 s o B B AL TR B KBS AGE TR 110k v 5%
BIT wrewn oo sansnnssssdorsaneessosasasresnnuesssonnss 220k w 5%
RL2 o vveveseesosssnessasanssoosanssesennncarernsroonss 10k part of switch C
5. BB s ennpunpis seaninwensitos unnusswgs ELans oe @2y 18I K Yw 5%
R1L, 16,17,19,20,h6,h7,h9,50,58,59,6o,6h,65,78,13 cove JER 3w 5%
RIS, TL,TH,TO eoernennasaseosossaseussnanscrnssneesess 4. Tk v 5%
BB, B8 vwpsssmunsnmnsisns oossyandisakasen runns s none 470 w 5%
R22, 31, 34, 3T, L0 eevvnrnnnrnrnnraroscnnrnnenenees 150 ohm trimmer w 5%
R33, 30 eveesnosnsennnnsossnsassstnsnasuessraonessescs 200 w 5%
RDG, 29 +vvevneesnonnsossonnsusssrasnassnessssnscnss 200k Yw S%
R53, 66 voevneeecesnnsanassanssnasssnssesasonassssnooes 270k Y 5%
R36 vuevesesevasassosaanssesssanssssnrnonnsssiooranses 150 ohm v 5%
RIS, 2T veeeeenoennosnnsessnssnnssssossennnnossssenness 360k Yw 5%
R5L, T2, T5 «ceenseonnanscnnsensssrussssnnnonsconanss LTk w 5%
RS2 o vonouovasssasnsassonsssassnsososnusaosencarsoasons 100k trimmer Yw 5%
RGL e vnvencescncnsssasasanssssssnnsostoscenanaancencs 68k v 5%
RT3, T6 «evvvesecsnsonnassessnssnsscassaannssseusesunes 33k Yw 5%
B e e P R T TR TR LA LA R At 10k resistor Network
GBI - e ovrnrarerssmonsmmsmsnrsiananones BB~ 180 v 5%
SRR 300k Yo 5%
RUB '+ v eeveonncennasnssannasosonnanseasonnasncesenaeees 75k v 5%
O]l o esmeesomsd@asns pubassasspan saeshssvasimns vasais ey .1 disc
Col vvveesanseseessssssossassssssnssesvosssnesnnsennss 78 pf mica
BaBl csensms paaendnsisshsseys voss SRuss ppsepeae bhLSaenns 5 pf mica
0ol ,5,6,10,11,16,1T wevevcnnsnnsosnnsneneneenensneees .01 mfd mylar
EoT srnnorssbainnd sugaypssisassesnyserdCuddsnesnesaiss 100 mfd electrolytic
CoB, 22 +evvennsssoscsrsossanasnnsssassotnansosatness .01 mfd disc 100v
Cm28, 29 eveesssssonsssssossansossonancasscsnoncssoss 15 pf disc 300v
0=9, 13, 1b, 1B ceeeuceurornnarancocrannsoronnnansores .1 disc 50v
i - e TR T L TR T LR R L A A b 1 mfd 25v electrolytic
0ol 4 semssmssnesssaonssnenans sadsmussnoronessntsnress .022 mylar
BB, D1 sassrupsraerbsEs NNsTnpse s EARAR R NERy BRORRS S 15 mfd 20v electrolytic
023, 2hy 26 vevececerencsnsaanatscanrtnaanrennnesns 4.7 mfd 20v tantalum
025, 27 seccesssnsesessssssassnonsossssnansssrassssns 1000 mfd 25v electrolytic
D-1 thru D-19, D-27 thru D=29 ...cceceecrecnnmrncerneares INO91k
DL, 23, 26 fecurereanenscncnanasnsesennanrceaiees INLT36A zenor
D=22, 2l, 25 tiierenaacietienaensitansnrennners INLOOL
BRoL v vvveeccsseenansossnnsassensnsnsessonnssasenenecs 1 amp bridge (GIWO2M)
I-1,2,3,L4,5,T cceeceenens MvsT712L (G.I.)
Totl e o655 16 0 00 191 01 31 0,0 0. 6 01 A 0 MV5T716L4 (G.I.)
input & video jack ...... Switchcraft 3501 FR
J=3 tevececcscssacscnnsce Cinch S315AB
ICL senves TO9TC ICLO evvevens 3870 TRI,3 MPS51T2
2,3,5 ... LM348 11,32 conswes 4N28 TR2  MPS3638A
B wwesnan 4069 18 vesnossses TL06 TR4-8 MPSAL2
E Losswnn 1458 ) 1 TLISTh VR-1 T912UC
: 4081 15,16 coeeens 4029B VR-2 LM309K
B ..isens 4o11 T cowpusmens 4024B VR-3 T7812UC
9 v 40k 18 .. isencnns LM391LN T-1 Signal DP2L1-6-2L
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