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~brands may seem to be a sensible

procedure yet it can be nnghty

confusmg _ _ -

== Sp, we'rc giving you one way
' to recogmze real high fidelity. Just
look for the seal of the Institute of
ngh Fidelity. It’s your assurance

Co paring the sounds of different

that the product you select 1s de- '

msnTUTEOF HIGH FIDELITY, mc
516 Fifth Avenue, New York NY 10036
CIRCLE NO 20 ON READERS SERV!CE CAHD i

: turers whose equip-"
'ment carries this seal are commit-
ted to the ideals of high perform-
~ance in the reproduetmn of sound.

~ Become an expert in choosing
_' high ﬁdehty Look for the seal of
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= e =~ = character being formed. An internal

: : - memory, using a standard computer

code, stores the character shapes and
the line of alphanumerics selected.
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Generating Characters. The
basic modulator circuit is shown in Fig.

= = 1. Also shown are waveforms describ-
= = inghowacharacterisgenerated onthe
- me‘;{?@*@@w . CRT. Capacitor C3 charges up through
wm«m = ﬁm%@%%‘;j%% = resistorR13 to form the leading edge of
— ”:fw“?*“’*ggg J&&%Ewg a sawtooth waveform. Other logic cir-
: cuits in the system turn on switching

transistor @1 to short out the charge on
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C3 and produce the rapid trailing edge
of the sawtooth. The frequency of the
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= eapitol letlor I
sawtooth wave is selected to be about

25 kHz so that it will match the persis-
tence of the phosphor found on most
scope CRT's.

The sawtooth output is connected to
the scope's vertical input through a
high-speed electronic switch, which
we call here a transmission gate (sym-
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Photo of scope CRT shows
letters as printed out

by Scopewriter. During
rapid transitions to the
+5-volt level (at top),

the trace is very dim.

bol TG). When this switch is open, the
scope line is at +5 volts through R74.
When the switch is closed, certain
selected portions of the leading edge
of the sawtooth are applied to the
scope. The portions selected are de-
termined by the closing of TGS to allow
the signal to pass. The operation of
TG8 is determined by a signal from a
digital generator whose synchronized
output pulses look like the center
waveform of Fig. 1. (The particular
waveforms shown here are used to
generate the capital letter F.) Note that
six sawtooth signals are used to define
one character—five for the character
itself and one for the space after the
character.

During the first sawtooth, the entire
leading edge of the waveform is al-
lowed to pass to the scope, thus pro-
ducing the sloping left-hand line of the
F. The next five intervals use digital
pulses that allow different points on
the slope to produce dots that define
the horizontal elements of the charac-
ter.

With the high speed of the scope’s
horizontal sweep, the dots appear
close together to make the letter read-
able. Where the scope trace remains
on to make long lines, the trace is
bright; during rapid transitions (to the
+5-volt level), the trace is dim. This
gives the characters an appearance of
““hanging” below a line.

The digital generator is .actually a
MOS read-only-memory (ROM) whose
contents are permanently pro-
grammed at the time of manufacture

AR AD B

0 o
e

- o
L L ot R o

"
(&

{eeeece ;- (Bepnne | < .--- [ECECEE N = ==-:|occEEE)

fi.c=.==_REEECOl

5

and can't be changed. However, they
can be read out when desired. The 64
alphanumeric characters are stored in
the form of a matrix of five columns and
seven rows (an eighth row is not used).
The columns appear as five output
lines which are switched through their
respective seven rows by three input
lipgs and a row decoder. An additional
siX Input lines and a character decoder
select one of the 64 characters.

The 64 characters and the required
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ASCllinputs are shown in Fig. 2. Figure

3 shows the internal arrangement of
the ROM.

Circuit Operation. The complete
schematic of the Scopewriter is shown
in Fig. 4. Two NOR gates (formed by
portions of /C7), in conjunction with
C1, R3, and R4 form the 25-kHz oscil-
lator. The oscillator output drives two
flip-flops (/C2) to produce a 3-bit binary
count. The latter is connected to the

that can be generated and the required ASCII inpu

character generator (/C8, pins 21, 22,
and 23) to run the ROM outputs
through their seven rows in the proper
sequence.

The sawtooth generator is made up
of @7, C3, and R13. The base of Q1 is
driven by a pair of transmission gates
(TG6 and TG7) arranged as an AND
gate. (The transmission gates are in
IC4 and IC5.) The AND gate is driven by
the 3-bit binary counter. The voltage
across C3 increases until it is shorted
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Fig. 3. Diagram showing internal
arrangement of the character
generator read only memory (IC6).

by @7 on the eighth binary count. The
cycle then repeats to produce the saw-
tooth waveform.

The output of the last /C2 flip-flop
triggers a divide-by-8 counter (/IC3)
which is connected so that it resets it-
self on the seventh count, producing a
divide-by-6 counter. The five cutputs of
IC3 turn on TG7 through TGS, which
are connected to the five ROM outputs,
to provide the output code one column
at a time.

The six character inputs to the ROM
are supplied by shift register /C7. Re-
sistors R5 and R6 through R71 and
capacitor C2 provide the correct condi-
tions for the shift register. The latter is
analegous to six long tubes, each cap-
able of holding a string of 32 binary 1's
and 0's. When triggered by a clock
pulse, each tube takes in a new bit
(either 1 or 0) while pushing one bit out
the other end. A write recirculate
switch (S3) connects the end of each

tube to its input so that none of the bits
is lost. Instead they flow around, form-
ing a memory for the message.

The clock pulses come from the
divide-by-6 counter (/C3) through S7
and % /C7 when a character is com-
pleted. The clock pulse can also come
from switch S2 through the debounce
circuit made up of two sections of IC7.
Pushbutton switch S2 is used to entera
message one character at a time.

Construction. Although the circuit
can be assembled using point-to-point
wiring, the use of a pc board, such as
that shown in Fig. 5, is recommended.
This illustration also shows the com-
ponent layout. Use a low-power solder-
ing iron and fine solder and be sure to
install the jumpers where indicated.
Observe the notch code for positioning
IC’s and the polarity markings on elec-
trolytic capacitors. The use of sockets
for the IC’s is also recommended. Al-

This photo shows how the prototype of the character generator was assembled.
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though they are protected against
damage due to static buildup, itis good
practice to handle them as little as pos-
sible and insert them as the last step in
construction. ;

The photograph shows the front
panel of the prototype. Mount the
ASCII input switches (S4-S9) in a row,
with the top positions marked 1 and the
bottom position 0. An optional LED
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power-on indicator can be mounted on
the front panel. (Use a current-limiting
resistor for the LED.)

The transformer can be located in
any convenient part of the enclosure.

Although both binding posts and a
BNC connector were used for the out-
put on the prototype, either ocne or
some other type of terminal can be
used.

Testing and Operation. Connect
BP1 to the scope vertical inputand BP2
to the scope ground. (If you use the
BNC connector, the proper connec-
tions will be made automatically.) Turn
on the scope and set the horizontal
sweep for about 10 ms. When the
Scopewriter is turned on, aline should
appear on the CRT with random
characters below it. Adjust the sweep
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Fig. 5. Though the Scopewriter can be assembled on perforated
board, a printed cireuit board is recommended. Actual-size
foil pattern is at top, component layout shown beneath it.

vernier so that the characters are
stationary, and adjust the scope’s in-
tensity control so that the blanking
lines are not too prominent. Use the
scope’'s vertical gain to vary the
character height.

To enter a message, perform the fol-
lowing steps, using the ASCli character
coding shown in Fig. 2. Note that the
six-element code starts with 6 (S9) on
the left and proceeds to 1 (54) on the
right.

1. Place the switches in the 100000
position. This should produce a blank.

2. Set S1 (PB/OSC) on OSC.

3. Set S3 (wR/RE) on WR. This clears
the memory.

4. Set S§1 to pPB.

38

5.Insertacode on the ASCIl switches
for some specific character and press
S$2 (LoaD) to enter the code into the
memory. You can insert up to 32
characters, including blanks.

6. Place S3 on RE.

7. Place 81 on osc. The message
should appear on the CRT. Adjust the
horizontal sweep/sync to position the
message.

Should you notice a mistake in spell-
ing within the message, perform the
following steps to erase the wrong
character and insert the correct one.

1. SetS7 to pB. One of the characters
(orspaces) will appear repeated across
the face of the CRT.

2. Operate the LOAD switch to step

through the message until the desired
character appears.

3. Set the ASCII input switches for
the correct character.

4, Set 83 to wR.

5. Depress the LOAD switch to insert
the correct character. Note that the
next characterinthe message appears.

6. Set S3 to RE.

7.5etS1 to osc. The entire corrected
message should now appear.

Conclusion. The breakthrough pro-
ject presented here is only the begin-
ning of a variety of projects that
POPULAR ELECTRONICS will present in
this area, using read-only-memories
for display purposes. @

POPULAR ELECTRONICS

CASSETTE deck is no better
than the tape used in it. Hence,
it is not surprising that tape manufac-
turers are continually improving their
products to keep pace with, or even

get ahead of, the steady improvements -

made in the recorders themselves.

Currently, a number of “premium”
cassetite tapes are available to tape re-
cordists. Since they are priced higher
than "standard” tapes, it is normal to
ask what practical sonic advantages
they have.

To find an answer to the question,
we tested several of these tapes,
from different manufacturers, on a
single high-quality cassette recorder.
The relative performances of the tapes
should be valid in any maghine,
though the specific results we ob-
tained would probably not be dupli-
cated on any other make of recorder.

Tapes Tested. We did not attempt
to test every "high-evergy” or “low-
noise’’ tape on the market. The ones
we chose are representative of the

available premium-grade cassettes. As
a control, we used an Audio Magnetics

cassette marketed for audio-visual
AUGUST 1974
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applications in schools under the
name "'AV Educator.” This tape is
similar in its bias requirements to the
few standard hi-fi tapes we have been
able to identify.

The tapes arbitrarily chosen for test-
ing were:

Brand Model
Ampex 363
BASF LHSM
Capitol 2
Memorex MRX2
TDK SD
TDK ED

The Ampex 363 is a chromium-
dioxide tape which was included to
provide a second frame of reference
(All American-made Cr02 cassettes use
Dupont Crolyn ® tape and have similar
magnetic properties.) The other tapes
are all ferric-oxide, high-output types,
though the new TDK ED is modified
with magnetite which is said to im-
prove its magnetic qualities.

The recorder’s “regular’ bias was
optimized for the test's control tape,
while its Cr0z bias was correct for the
Ampex tape. The bias was not
changed throughout the tests.

Our purpose was to find as many dif-

TESTS
THE
NEW

‘PREMIUM’

CASSEITE
TAPES

By Julian D. Hirsch




