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LAST MONTH, we discussed con-
struction of the TVT-6 TV typewriter
and explained how it works and how itis
connected to a KIM-1 microcomputer.
We also started a discussion of the op-
erating secrets of the TVT-6. Here, we
complete the “secrets” discussion and
go on to system debugging, some useful
programs, and tell you how to interface
the TVT-6 with other microprocessors.

Software. Four examples of tested,
annotated, and workable KIM-1 soft-
ware are given in the tables in this arti-
cle. Table Il contains a 16 x 32 scan
program with full interlace. It automati-

;.r“ IC2,PN s_l M o TRACE

BY DON LANCASTER

cally generates almost all the timing re-
quired by the TVT-6 and its companion
TV monitor for this display format. The
program is run by jumping to memory lo-
cation 17Ad. The display is stopped by
interrupting with the operating system,
the cursor, or other program.

Table Il is an optional full-perfor-
mance cursor for the 16 x 32 system
and includes scrolling, full cursor mo-
tion, and erase-to-end-of-screen cap-
abilities. It is run by allowing the key-
press signal from the keyboard to inter-
rupt the scan program (any of the three
Tables) via the IRQ interrupt line. Note
that the cursor program is totally inde-

pendent of the SCAN program. The only
things the two programs share in com-
mon are the same pages of display
memory. The screen-read-to-cassette
can be performed using the existing
KIM-1 operating system programs. You
can also load from cassette to display,
using the automatic search firmware.

 Table IV is a 16-line/64-character
scan program that requires only 64
words to be written into memory for the
entire program. This program can be
used to display the entire 1k of minimum
KIM-1 memory for use as a super front-
panel display if desired. For display-only
applications, 1k of contiguous memory
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is required. Keep in mind that the KIM-1
has some operating system slots in the
top of page zero and the stack at the top
of page one. Unless you actually want to
display the stack and operating system
parameters, do not use these slots.
The 64-character line makes the TV
receiver’s horizontal frequency run con-
siderably lower than normal, This will re-
quire a readjustment of the horizontal-
hold control or some extra capacitance
across the existing horizontal-hold ca-
pacitor. The width of the raster may also
have to be reduced; this is most easily
accomplished by adding a low-value in-
ductor in series with the yoke. These
changes are best made in a small-
screen, transformer-powered mono-
chrome TV receiver. The tradeoff of a
lowered horizontal frequency produces
a long character line but still allows 1
ns/character. This will not tax the band-
width restrictions of TV receivers or r-f
modulators. (Editor's Note: The small-
screen Sears TV receiver we used re-
quired adjustment of horizontal size
and linearity, a 0.033-wF Mylar capacitor
in parallel with the 0.068-uF capacitor
used for C408 in the receiver, and an in-
ductor consisting of 60 turns of No. 24
enameled wire on a ¥2" Nylon form in se-
ries with the red yoke lead in the receiv-
er. In addition, it was necessary to dis-
connect one side of C201 in the receiver
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to defeat the sound trap. Never attempt
to modify a TV receiver that is powered
directly from the ac line without an isolat-
ing transformer.)

Table V contains a program that we
call “Cruncher the Bear.” This program
produces 64 fully interlaced characters
in each of 32 rows, for a total of 2048
sharp ASCIl characters on-screen at
one time within the 3-MHz bandwidth.
You can add a hex-to-ASCIl converter
that slowly sequences high- and low-
order machine code characters in the
same slot and end up with 4096 hex
characters displayed in only 3 MHz of
bandwidth.

Table V requires a contiguous 2k of
memory with a common upstream tap
and separate chip enables. However, it
is easily incorporated if you really want
or need to display as many characters
as the program allows.

Other software is easily written and
developed for the TVT-6. For example,
you may wish to have a 32 x 44 or a 32
X 48 character display and still use nor-
mal, or nearly normal, horizontal scan-
ning rates. This allows for video titling
and superimposition, oversize charac-
ters, color graphics, lower-case charac-
ters, and game displays. There is no
lower limit to the number of character
rows or characters per line you can use.
If you have limited memory available,
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you can run 8 x 32, 4 x 64,1 x 64, or
even 1 x 8 character formats. All this
takes is software changes, and the cir-
cuitry of the TVT-6 remains the same.

Initial Debugging. At this point, there
should be no IC's in the sockets of the
TVT-6 board assembly. Start by con-
necting the LENGTH jumper to 32 and the
‘CURSOR jumper to YES on the TVT-6
board. (Note: These points are pads lo-
cated at the center of the circuit board,
not the edge-connector contacts.) Tem-
porarily insert a jumper wire between

spective sockets.

pins 3 and 14 on the IC5 socket. Center
the two position control potentiometers
and install IC1, IC2, and IC6 in their re-

Connect your video monitor to the

that jumps to a subroutine
8000 and then loops.

TVT-6 board and power up the system.
Check for the presence of the SCAN in-
structions (see PROM Truth Table in
Fig. 1 of Part 1) at hex locations 8000
through 8020. Write a simple program

at location

Single-step '
through this program to verify proper op-
eration of the SCAN instruction. Do not
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proceed beyond this point until you are
certain that the SCAN subroutine is op-
erating properly. (Critical waveforms to
be observed with an oscilloscope are il-
lustrated in Fig. 7 using the program list-
edin Table II.)

Insert IC3 into its socket and load the
program given in Table Il. (Never install
an IC in a powered circuit; always turn
off the power, install the IC, and power
up again.) Set the address to 17Ad and
depress GO. Using an oscilloscope,
check at test point VR for the presence
of a 60-Hz pulse. Switch the scope to
line-sync and observe that the pulse re-
mains fixed or drifts very slowly across
the screen. Again, do not proceed until
you are certain that the SCAN program
is operating properly.

54

Install all remaining IC’s, except IC5,
in their respective sockets on the TVT-6
board. At this point, the screen should
be filled with a stable display of 512 cur-
sor boxes. Viewed up close, the boxes
should appear to be “hiding” characters.
Do not proceed until you have ihe m-
dicated display.

Checking with Fig. 7, particularly with
respect to the LOAD and CLOCK on IC8

(Fig. 7A) verify whether or not the appro-
priate waveforms are present. If they
are, remove the jumper wire from the
IC5 socket and install IC5. Now, the
screen of the monitor should have dis-
played on it a full array of characters
with about half of them winking cursor
blocks. Load the following hex numbers
into memory, starting at location 0200:

fom

17CO17CA)
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20, 20, 20, 50, 4F, 50, 55, 4C, 41, 52,
20, 20, 45,°4C, 45, 43, 54, 52, 4F, 4E,
9, 43, 53, 20, 20, 54, 56, 54, 2D, 36, 20,
20. Return to address 17Ad and depress
GO. The top display line should now
read “POPULAR ELECTRONICS
TVT-6" and be indented three spaces. If
all is well to this point, you can begin
feeding in your cursor programs, add ex-
ternal keyboard and/or cassette loads
and dumps, etc.

Should you encounter problems with
your TVT-6, always begin debugging by
using the 16 x 32 format on a KIM-1,
even if you plan on using longer line
lengths or plan to translate the code into
another coding system. Note that the
translation must be at the machine-lan-
guage level because the SCAN program
must provide the exact number of ma-
chine cycles as well as the proper se-
quencing. The 64-character lines will re-

-

'Y

quire some adjustments to be made in-

the monitor TV receiver's horizontal cir-
cuit as detailed earlier.

Closing Remarks. We have present-
ed here full construction and operating
details for a very versatile and inexpen-
sive TV typewriter for use with the KIM-1
microcomputer. If you have a computer
that uses a microprocessor other than
the 6502 used in the KIM-1, we refer you
to the box for use details. <
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Letters

USE THE OLD APPROXIMATIONS

| am sure you provided a service for many
readers with the discussion in “Accurate Mil-
liammeters On a Budget” (June 1977). As an

old Ham, | wonder why you did not give the
old approximations for shunt calculations and
for determining the internal resistance of a
meter movement. They yield results whose
scalar accuracy is better than that of the me-
ters themselves.—D. Conover, WABMVZ, La
Mesa, CA.

The ones presented are more accurate,
though both provide results more accurate
than meters themselves, :

SHORTWAVE-LISTENING BOOSTER

Your articles on shortwave listening and re-
ports on SW receivers are excellent. | am just
getting started as an SWL'er, and POPULAR

5

COSMAC VIP

The computer you can build
for the whole family to enjoy.

RCA’s new low-cost Video Interface
Processor lets you create and play
video games, generate graphics, and
develop microprocessor control
functions. And it's just $275.*

Here is an elegﬂ computer-on-a-
card. . Clean. Uncluttered.
Yet powerful. And the whole idea
behind it is fun. For the most serious
hobbyist or any member of the family
who can get into the challenge, en-
tertainment and education it offers.

The COSMAC VIP is easy to
program. And has its own interpretive
language to make programs simple to
create.

The VIP is supplied in kit form, with
a cookbook written by hobbyists for
hobbyists. It contains complete in-
structions for assembly, set-up and

operation. And it includes pro;ilrarns
for twenty games. Some strictly fun.
Some educational. All ready to load
and record into your cassette.

Then all you haveto dois hookgour
VIP up to a video monitor or your B/W
TV through an rf modulator.

TheVi uter kit is available
th h these Distributors: American
Used Computer Corporation, Arrow
Electronics, Inc., Cramer Electronics,
Inc., Hamilton-Avnet Electronics,
Schweber Electronics Corp.,
Semiconductor Specialists, Inc., and
Taylor Electric Co.

or additional information write
RCA Solid State, VIP Marketing, Box
3200, Somerville, NJ 08876.

Suggested retail price, optional  th Distributors.

CIACLE- NO. 69 ON FREE INFORMATION CARD

‘complete because

ELECTRONICS is helping me a great deal in
my new hobby. Please keep Harry L. Helms's
articles, the DX Listening column, and Short-
wave Broadcasts Charts coming. —Paul Se-
menza, Tarrytown, NY.

TRANSPOSING BITS

In the “Pixie Graphics Display™ article (July
1977), if the data pins on the 1861 IC are
transposed, the bits will be displayed with the
LSB first and the MSB last. This arrangement
will be a little easier to use when calculating a
display from software or an A/D converter.
Just transpose D7 and D@ , D6 and D1, D5
and D2, and D4 and D3.—Richard DeLom-

TVT-6 DISPLAY UNCROWDING
We built a “TVT-6 Video Display” unit (July

| 1977) and interfaced it with a KIM microcom-

puter. While following your published debug-
ging instructions, we noted that our video
monitor was displaying letters that were not
they were crowded
together. Signal tracing revealed that the

' LOAD signal was okay but the CLOCK signal
' presented only 3 cycles/pus instead of the

specified 6 cycles/ps. | tried replacing C5
with a smaller value of capacitance, with the
result that the display was greatly improved.
After some cut-and-try experimenting, we
ended up with a 390-pF value and a perfect
display. Anyone who runs into a similar prob-
lem with one of these video-display units
might want to take note of our experience.
—David A. Byrd, Memphis, TN,

-ENLARGER REGULATOR PRECAUTION

Since your enlarger voltage-regulator proj-
ect in the November 1977 issue is specifically
aimed at the color darkroom worker, it would
be well to point out that this regulator cannot
be used with some enlarger color heads that
have built-in filtration. Such heads usually
have low-voltage, high-intensity lamps and
transformer power supplies. Use of a dc sup-
ply, like that shown for the regulator in the
November issue, can result in damage to the
transformer. —Bennett Evans, New York,
NY.

Out of Tune

In “How to Convert a ‘Four Banger' for

| Stopwatch Functions” (August 1977), the IC2

and /C3 designations are shown transposed
in Fig. 2. The Fig. 1 schematic diagram is cor-

| rect.

In the Parts List in “Build a Digital Camera
Shutter Timer" (August 1977), DIS1 through
DIS5 are described as common-anode dis-
plays; they are actually common-cathode dis-
plays.
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