DI G TAL DESI GNS
TVT-11
32 TO 64 CHARACTER/ LI NE MCDI FI CATI ON

If you are using your TVT-1l as a conputer 1/0 you may have found the
32 character/line format sonewhat |limting. By nmaking mnor nodifications to
the TVT-11 board you can |l engthen the 32 character line to 64 characters/line

and thereby expand your system s capabilities.

The TVT-11 menory is continuously being addressed through nine address
lines to generate the video data used by the television display. The tenth
address line (A9) is used to switch from page one to page two. By using the
A9 address line for continuous addressing, the TVT-I1 can be nodified to
di splay 64 characters/line. Since the additional 512 characters being
di spl ayed are what used to be page two, additional nenory will have to be
added to provide storage of a second page.

HOWV I T WORKS

The basic design of the TVI-I1 make the nodifications required to make
it display 64 characters/line quite sinple. 1C21 and 1Cl4 on the main TVT-I
board normal ly count up 32 characters and upon reaching the 33rd count pin
11, 1Cl4 and address A0 go high which disables the "dot clock” until the next
line is started. Being in the 33rd character position also enables the video
bl anki ng circuit through IC12C and 1C5B. Wth the "dot cl ock" disabled and
the video blanking circuit enabled the Iine is blanked until a newline is
started. By allowi ng the video generation and the "dot clock” to continue
operating until the 65th character position is reached, 64 characters/line
wi |l be counted. This can be done by di sconnecting pin 11, 1Cl4 fromthe
vi deo bl anking circuit and connecting it to address line A9, after having
di sconnected A9 fromthe page |-2 flip-flop. Pin 11, ICl4 is also tied to pin
14, the input of the unused counter in |ICl4 whose output (pin 12) is then
tied to the video blanking circuit. Thus we have effectively added an
additional 32 counts to the address lines through pin 12, 1Cl4 and
transferred the video blanking function to the 65th character position
through pin 12. Since the RC oscillator network of the "dot clock™ |ICl18B was
originally tuned for 32 characters/line, capacitor C4 will have to be
replaced with an 18 pF unit to provide the dot rate required for 64
characters/Iine.

Since we are now addressing the nenory continuously through ten address
| i nes/ page, the cursor conpare circuitry must be nodified to provide
conmpari son of the A9 address bit. This nodification will require providing an
addi tional cursor position count bit and a conparator. The designer used a
74193 BCD counter to allow preloading the additional cursor bit through a
conmput er cursor position interface tend still mnimze the conponents
required. The additional 74193 (ICl1 FIGJRE 1) is attached to the carry and
borrow bits of the original cursor counter |1C35 after disconnecting themfrom
the 5th bit flip-flop 1C27A. Carry and borrow bits are generated by the new
counter through NAND gates I C4A, and I CAB and are sent to the original 5th
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bit flip-flop C27A. The cursor count bit generated by IClL is tied to pin 15,
| C42 on the main board and conmpared with the A4 address bit. The out put of
the 5th bit flip-flop 1 C7A which was originally conpared with the A4 address
is brought on to the new circuitry and conpared with address A9 by the
comparator | C2. The cascaded "=" pulse fromI|C42 on the main board is
inputted to I C2 whose out put " pul se is sent to | C41. Thus we have provi ded
an additional cursor count bit which is conpared with address A4. Qur new A9
address is conpared to the old 5th bit flip-flop whose out put has now becone
the 6th bit count. 1C42 and I C41 on the main board 1C2 in the new circuit
provi de the conpare pulse required to position the cursor on the 64 character
[ine.

Since we are now addressing the full 1024 addresses in the nenory
continuously, an additional six 2102's will be required to store a second
page of data. By tying the CE gins of each group of nmenories to pins 8 and 9
of the page flip-flop 1C27B the pages will role over as originally designed.

ASSEMBLY

The nodifications will require cutting the foil traces at severa
points on the main board. This can be done quite easily with a single edge
razor bl ade. Care should be taken to avoid getting the small pieces of foi
renoved in between the pins of the I1Cs on the board. Several junper wres
nmust be installed fromthe main board to the auxiliary cursor count board.
These junpers should be made with 26 Ga. or finer insulated wire cut as short
as possible. Loops and crossovers shoul d be avoided to mnimze noise.

To provide the 64 character count the follow ng connections should be
made on the nain board.

() Cut the trace between pin 11, 1Cl4 and pin 9, ICl2.

() Connect pin 11, 1Cl4 to pin 14, |Cl4.

() Connect pin 12, 1Cl4 to pin 9, |Cl2.

() Cut the trace between pin 9, 1C27 and J7-9.

() Connect pin 11, I1Cl4 to J7-9. This is the new A9 address l|ine.

The cursor nodifications can now be nmade. The new circuitry is
contained on the 3 in. by 2 in. single sided board shown in Figure 2. This
board has been designed to be mounted directly above the +5 v. and GN\D buses
whi ch run across the center of the main board. Munting of the board should
not be done until all other connections axe conplete. The conponents shoul d
now be nounted on the board fromthe silk screened side. Refer to Figure 3 to
verify component positioning.

() Mount 1 Cl, 74193 BCD counter

() Mount | C2, 7485 comnpar at or

() Mount 1 C3, 7404 hex inverter

() Mount | C4, 7400 quad NAND gate
() Mount C1, 0.1 nfd disc capacitor

The followi ng cuts and connecti ons should now be nmade on the main
boar d.

() Cut the trace between pin 9, 1C28 and pin 13, |C35.
() Cut the trace between pin 10, I1C28 and pin 12, |C35.
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Cut the trace between pin 12, I1C35 and pin 11, |C33.
Cut the trace between pin 13, I1C35 and pin 13, |C33.
Connect pin 9, 1C28 to pin 13, 1C33.

Connect pin 10, 1C28 to pin 11, 1C33.

Cut the trace between pin 6, 1C42 and pin 3, 141

Cut the trace between pin 15, 1C42 and the plated througlll hol e
i medi atel y adj acent to | C42.

We are now ready to hake the follow ng connections fromthe nmain board
to the auxiliary board.

Connect pin 14, 1C35 to
Connect pin 11, 1C34 to
Connect pin 12, 1C35 to
Connect pin 13, I1C35 to E

O O @

()
()
()
()
() Connect the plated through hole adjacent to IC42 to G
() Connect pin 13, 1C33 to H
() Connect pin 11, 1C33 to J
() Connect pin 6, 1C42 to K
() Connect pin 15, 1C42 to |
() Connect pin 3, 141 to L
() Connect pin 11, 1Cl4 to F

NOTE: Connection point Ais for the cursor count preload and will not be nade
at this tine.

() Mount the auxiliary board on the main board using heavy gauge wire. M
is connected to the +5 volt bus and Nto the G\D bus. Note that the M &
N connecting. points are positioned such that the board can be nounted
directly above the bus traces running across the center of the board.

() Repl ace the 38 pf capacitor C4 on the main board with an 18 pf
capaci tor.

MEMORY MODI FI CATI ONS

Modi fication of the original nmenmory is not required if you do not need
two pages of /0. If you would like to have two page capabilities two methods
are available. You can use the 2 K nenory board shown in Figure 4 or you can
pi ggyback the additional nenory onto the original TVT-1l menory board. If you
are using the 2 K menory board the instructions are given bel ow

2K MEMORY | NSTRUCTI ONS

The 2K nenory board not only provides two page storage for the 64

character/line TVT-11 but also provides storage of the seventh ASCI| data
bit. Storage of this bit is essential for conplete conmunications to the
conput er when using the Screen Read option. The original TVT-I1 menory board

does not provide this capability.



Install capacitors O-Cl4, 0.10 pfd. Note: These are decoupling
capacitors and are not necessarily needed, however at |east one should
be present on each colum (C8-Cl4).

Install connectors J7 and J8.
Connect pin 8, 1C7 to J7 terminal 10 on the main board.

Orit this step if sockets are used Solder 1Cs ZI -Z6 and Z8-713, 2102
menories to the board using, care to avoid solder bridges. Refer to
Figure 4 for proper positioning. Note: These are MOS devi ces and care
shoul d be taken to avoid static discharge to the pins. Use only a fully
grounded sol dering iron.

Solder in ICs Z7 and Z14 if the board is to be used with the Screen
Read opti on.

If sockets are used solder in place and carefully load ICs Zl -Z6 and
Z8-713, 2102 nenories as stated above. Load ICs Z7 and Z14 if the board
is to be used with the Screen Read option

Connect a short length of wire to pin 9, 1C27 on the main board. The
other end of this |ead as to be connected to the CE term nal on the
menory board. This connection should be nade with sone type of slip on
connector to facilitate easy renoval of the nenory board.

Connections D7OA, D71 A, D7rOB and D71 1B are for the seventh ASCI| data
bit and will not be used when the Screen Read option is not being used.

The menory board is now conplete and is ready for testing on the main

Pl GGYBACKI NG | NTSTRUCTI ONS

If you are not using the 2K nmenory board but would like to have two
of data this can be done by piggybacking six additional 2102s onto the
ng six on the original TVT-I1 nenory board. The procedure foll ows.

Cut the trace between the CE trace and ground on the nenory board
This short section is |ocated directly above I1C6 on the board. The CE
trace goes to pin 13 of all the nenories.

Connect the CE trace to pin 8, 1C27 on the nain board

Carefully bend pin 13 of six new nenories out so that it is parallel to
t he chip.

Carefully position each of these chips on top of the existing nenory
chi ps on the board. Sol der each of the 15 unbent pins to the pins of

t he existing nmenories. You should now have six 2102s pi ggybacked on top
of the existing 2102s. Note: Use grounded sol dering iron.

Careful ly connect the CE pins of the new chips, together with a

length of wire. This is the page two CE line.

Connect this wire to pin 9, 1C27 on the main board.

You note have two pages of data which are automatically rolled over by

the page flip-flop 1 C27 which enables the CE Iine of either six 2102s.
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EARLY TVT-11 MEMORY MODI FI CATI ON

You may have an early design TVT-11 which uses the CE line on the
menories. If you have one of these units termnal 10, J7 will have a trace
leading to it. If you have one of these units the nenory nodification wll
require the foll owi ng additional procedures.

() Cut the traces between pins lands 1 and 2, 4 and 5 and between these
pi ns and the ground bus of 1C4 on the auxiliary board.

() Connect pin 8, I1C3to pins 1 and 4, |C4.

() Cut the trace between pin 8, I1Cl7 and term nal 10, J7 just before it
reaches J7

() Connect pin 8, ICl7 to pin 9, I1C3 on the auxiliary board.
() Connect pin 8, 1C27 to pin 2, I1C4 on the auxiliary board.
() Connect pin 9, 1C27 to pin 5, I1C4 on the auxiliary board.
()

Pins 3 and 6 of 1C4 should now be used in place of pins 8 and 9 of |C27
for driving the two lines. 1C3 inverts the normal CE pul se which is
then NANDed with the output of |1C27B, the page flip-flop. The NANDed

signal is then used to address either page of nemory through the CE
li nes.

START UP

After checking all connections and foil cuts the power can be turned on
with the menory board out. The screen will be filled with either ? or @
synbol s, R38 should be adjusted to provide a stead display. R6 and R4 can
then be used to center the display on the screen. If the characters appear
sneared, your TV has a limted bandpass and cannot be used with a 64
character display wthout nodifications. Most TV s should be able to handle
the increased display density with no problens.

You are now ready to shut the power off and install the menory board.
Turn the pourer back on and enjoy the 64 character/line display. Don't forget
to revise your TVT-TlI schematic with the nodifications that you have made



PARTS LI ST

64 CHARACTER BOARD

| C1 74193

| C2 7485

I C3 7404

| C4 7400

C1 0. 10 nfd disc

o7! on mai n board 18 pf
Wre 26 Ga.

2K MEMORY BOARD

Z1-76, Z8-2713 2102 nenories

Cl-C14 0.10 nfd capacitors

Z7, Z14 (Optional) 2102 menories

Wre 26 Ga.

J7, J8 15 pin Ml ex board connectors

The auxiliary board and 2K nenory boards shown are avail able from
DI G TAL DESI GN, BOX 4241 VICTORI A, TEXAS 77901. Both boards are MI spec with
tin/lead fused plating and sil k screened conmponent placenent. The auxiliary
board is single-sided whereas the 2K board is double-sided with plated
t hrough hol es. The auxiliary board is $6.50 The 2K board is $13.50. If
ordered together they are $18.00 Shipping is included in board pri ces.
Shi pnent within 3 weeks is guaranteed. Texas orders add 5% sal es tax.
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