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FEATURES

16 lines o% A4 characters cach

F1ll upner/lower case ASCIT character set, numbers, symbols,
and frecl letters

Characters are conposed of 7 x 2 dot matrix in an § x 10 field

Selectahle display nodes, normal or reverse video, blinking
character

“erory addressahle to any 1K page

Softwarc driver simulates TTY, provides full cursor control
(up, down, forward, bkack, home, and flashing), scrolling and
paging : '
Convenient composite video out connector, RCA phono plug

50 - &0 {1z junper ontiom, comnatible with Puronean requirements

Cormmatibhle with P/ or Tthaca Audio's K3 Onerating Systenm
. o }

A1l S-100 lines fully huffered



ASSEMBLY INSTRUCTIONS

BOARD ASSEMBLY

1)

2)
3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13).

14)

Install sockets for Ul through U35, U37, and URl (U36 is a spare
position). Be sure you don't accidentally solder an IC socket

in the upper right hand cormer of the board. A DIP switch is
normally mounted in this position. DO NOT INSTALL ANY IC's UNTIL
AFTER THE POWER SUPPLY HAS BEEN CHECKED OUT.

Install an eight position DIP switch (SPST) in the upper right
hand corner of the board. This location is not designated with
any IC number, Position # 1 on top.

Install a .001 uf (1000 pf) at 15 volts (or higher) capaciﬁor
in locations Cl and C7.

Install .01 to .1 uf bypass capacitors in locations C8, C10, Cll,
cl2, c18, €19, and C21. These are simply bypass capacitors and
their exact value is not critical, although they should be at
least .0@ uf at 15 volts.

Install a 10 pf at 15 volts (or higher) capacitor in location

c2.

Install a 10 uf at 15 volts (or higher) electrolytic capacitor

in locations €3, C4, Cl4, Cl5, and Cl6., A tantalum capacitor

is ideal but ordinary aluminum electrolytics are perfectly adequate.
With the board facing vou and the edge connector down, C3 and C4
are installed with their positive end on your right. Cl4, C15,

and Cl6 should be installed with their positive end on your left.

Install a .1 uf at 15 volts (or higher) capacitor in locations
c5, Cé, and C20.

Install a 100 uf at 12 volts (or higher) electrolytic capacitor
in location CY9. The positive end should face down.

Install a 470 pf at 15 volts (or higher) capacitor in location (l17.

Install a 1 to 10 uf electrolytic capacitor at 10 volts (or
higher) in- location C22. The positive end should face up.

Install a 390 ohm 5/4 watt resistor in locations R1 and R2,
Install a 4.7K ohm DIP resistor pac in location UR1 (R6 thru R12).
Install a 4.7K ohm, 1/4 watt resistor in location R3, R4, Rl4 and
R23.

Install a 2.7K ohm 1/4 watt resistor in locations R5 and R13.

Install a 10K ohm 1/4 watt resistor in locations R15 and R22.
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Tnstall ~ 17 oW 1/2 watt resistor in location RlA,

Tnstall a 330 ohm 1/4 watt resistor in location N17,

“Install a 270 eohm 1/4 watt resistor in location P13,

Install 2 75 oam 1/) wntt resistor in location P17,

Install a 1000 nhm 1/2 watt resistor in location P20,

Install a 5.6 mecohm 1/4 watt resistor in location RN21.

Install a 7305 (1)72407.3) in locations 21 and 02, The voltage

~remalators should he greasel but no heat sink is needled since

the current drazin on each remilator is well under 1/2 amn,

Tnstall a 527 olm trimnot in locations HP1 and PR2,. The trimnots
are .1 inch in-line miniatures, such as D2CSN3 ALLEN-PRADLEY.

Install the crystal in location Y1. The crvstal should he
13,472 miz if junmer J1 is installed (recommended) and 12,636
iz if jumoer J1 is not installel. Stran the crystal down by
soldering 7 wire across the ervstal in the mountinc holes
nrovided,

For exnlanation of JI1, refer to nage 5,

Install a 12 volt zener Jdiole in location k:}—l The cathode
hand end should ke on the left,

Install a 3.3 volt zener diode in locatlon k:}-Z The cathode
hand end should also he on the left,

Install J2.

1 -0 60Hz
n - € 50z

00O

A
B
c

Install A nhono jack, female receptive, such as IEN PIP5116-

or T80 3971 in the upper left edge. Insert outnut cable with
nile NCA ﬁluﬂ

At this point the board should he completely populated but no ICs
should be installel, Insert the card inte the comuter and measnure
the voltases on pins 1, 2 and 3 of P12, The voltagzes should he
3.3, +5 an! +17 nlus or mimis 5% reosnectively, Tf the voltages
lo not check out, examine the zener liodes and 71, ‘*fale sure the
diodes are installed nronerly an! chect to see of there are any
shorts, ‘'easure the voltame on nin 14 of 30, 1t should he

" volts nlus or ming 5% “hen all the voltaces checl out,

the intesrated circuits =av he installed,




DIP SWITCH SELECTION

POSITION

POSITION

POSITION
POSITiON
POSITION
POSITION
POSITION

POSITION

1l:

2:

3z
4
5:
6:

7:

8:

(Top of Board)

When switch is on (shorted), normal
video is displayed (white om black).

is off, reverse video is displaved.

When switch is
When switch is

Determines

Determines

Determines

Determines

Determines

Determines

AlS

Al4

Al3

Al12

All

Al0

on, a solid cursor block is displayed.

When switch

off, a blinking cursor block 1s displayed.

of board
of board
of board
of board
of board

of board

-l

address.
address.
address.
address.
address.

address.

On O,
On O,
On O,
On O,
On 0O,

On O,

0ff 1.

0ff 1.

Off 1.

Off 1.
Off 1.

Off 1.



CIRCUIT DESCRIPTION

The IA-1100 can be broken down into essentially five functional
blocks: 1) Master timing and sync generation; 2) SCreen memory;

3) character generation; 4) cursor; 5) and computer interface.

MASTER TIMING

Two invertef gates (U7) connected as a feedback pair with a series
resonant crystal (Y1) form a2 crystal controlled oscillator. This
oscillator (typically 13;478 mﬁz or 12.636 mHz) defines the period for
one dot and is referred to as the DOT CLOCK. Since the IA*llOb uses a
high resclution 7 x 9 character generator, it is required that 9 DOf
CLOCK periods form a complete character along the horizontal. Seven
dots are displayed and two dots provide space between characters. U26
proﬁides this character timing by dividing the DOT CLOCK by nine. U26
is preset to 7 by its-own carry to provide the proper division. Two
.outputs are supplied by U26; the LOAD CLOCK, which is an active low
signal of one DOT CLOCK duration, and the CHARACTER CLOCK, which is high
for 4 and low for 5 DOT CLOCK periods. The positive going edge of the
L.OAD CLOCK and the CHARACTER CLOCK occur simultaneoﬁsly;

The CHARACTER CLOCK is counted by U1l and Ul8. This pair of binary
counters is preset to 31 hex (or 37 hex) and count to 90 hex. Thus they
count eiﬁher 96 or 90 CHARACTER CLOCKS. The chpice.of éithér 96'or.90
CHARACTER CLOCKS is provided by jumper Jl. When it is iﬁétalled Ui8 and
U1l count 96 CHARACTER CLOCKS and a 13.478 mHz crystal must be used.
When the jumper is left out, 90 CHARACTER CLOCKS are counted and a 12.636

mHz crystal must be used,




The preset of Ull and Ul8 define the left hand margin of the display.
éounts 40 hex through 7F hex define the 64 successive displayed character
positions and counts 80 hex through 8F hex define the right hand margin.
The outputs of Ul8 provide the 4 lowest order address bits (A0, Al, A2,
and A3) to the screen memory. The QA and QB outputs from Ull provide
the two higher order address bits (A4 and AS). The QC output from Ull
controls the horizontal margin blanking. When QC is low, the screen is
blanked; when it is high, characters can be displaye&. The (D output
frﬁm_Ull provides the horizontal sync advancg and will be discussed later
in this section.

When Ull reaches a count of 9, the oﬁtput of nand gate U9 presets
Uli'and U18 back to a count of 31 hex (or 37 hex) and the horizontal
cycle repeats itself.

At the same time the preset of Ull and Ul8 occurs, the ROM counter
U25 is incremented. The ROM counter counts8 the horizontal scan lines
that make up 2 row of characters and supplies the line number to the
character generator ROM. The ROM counter 1s preset to a count of 15
and counts from 0 to 1l. Therefore it counts 13 horizontal lines per
character. Ul3, Ul4, and Ul5 &ecode the output from the ROMrcounter
and supply it with a load pulse when it reaches a count of 11. This load
pulse is used to pfeset the ROM counter to 15.

The load pulse which presets the ROM counter also increments the row
counters U27 and U28. The row counters count the number of rows which

are displayed and supply the screen memory with the four highest order

address lines (A6, A7, A8, and A9). The row counters are preset to zerb

- Bun




and count to 19. When count 19 is reached, nand gate Ul7 supplies U27 k
and U28 with a 1oad puise and preséts them back to count zero.

The row counters also supply the signals that provide vertical
margin blanking. When U27 and U28 reach a count of 16, they provide
a signal which blanks the screen (QA output of U27). This blanking is
needed so 6nly 16 rows are displayea and no "Wrap Around" occurs. This
same signal is also used to create the vertical sync a&vance.

The vertical sync édvance line is used to trigger a dual monostable
mgltivibrator Ul6é. One-half of Ulé.is used to generate a user adjust-
able delay pulse. The width of phis pulse is adjusted by VRl. This
pulse.is then used to trigger the other half of Ul6 whiqh provides a
vertical sync pulse (typically 700us). By setting VRl the user can then
ﬁdjust the vertical sync timing with respéct to the video output, thus
allowing fhe vertical position to be "adjusfed" to the particular monitor
used,

The horizontal sync advance line, mentioned earlier, is used in much
the saﬁe way as the vertical sync advance line. The QD output from Ull
is used to trigger one-half of a monostable, U8, which generates a delay
determined by VR2. This delayed gEneraﬁor is used to trigger the other
half of U8 which provides the horizontal sync pulse (typically 3us). By
setting VRZ the user can then adjust the horizontal sync timing with
respect to the video output, thus allowing the horizo@tal positioning to

be "adjusted" in much the same manner as the vertical.

SCREEN MEMORY

The screen memory (U20, U21, U22, U23, U31, U32, U33, and U34)

-7-
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consist of eight 250ns 2102's. All of the screen meméry chips are held
enabled (pin lBllow). Memory addressing is provided by four tri-state
buffers (U19, U29, U30 and U35) which select addressing from one of

two possiblé sources: external address from the computer or internal
character address from Ull, Ul8, and U28. The computer always has
priority with respect to the screen memory and the write enable input
(pin 3) to the screen memory chips is active only when the computer

is doing a screen write operation.

CHARACTER GENERATION

The outputs from the screen memory are connected to the character
inputs of Ul2, the character generator ROM. This ROM has seven char-
acter address inputs, four row select inputs, and seven data outputs.
The row select inputs, as mentioned earlier, are connected to the row
counter U25. The data outputs are connected to U5, a synchronous
parallel-in serial-out shift register. |

U5 is loaded by the LOAD CLOCK and shifted by ﬁhe DOT CLOCK. The
serial output line of.US (pin 13) is connected to an exclusive—or gate
(U4}, Thié gate performs an exclusive-or operation between the shifted
serial output and the cursor control circuitfy to provide an "inverte&'
video" cursor block.

.The §utput of the previously mentioned exclusive-or gate is then

routed to U2, a four input nand gate. This gate combines all of the

blanking signals (horizontal blanking, vertical blamking, and board-

enable blanking)_with the video.

The output of UZ is sent through another exclusive-or gate, u4,



which allows th.e entire screen tb be inverted (black ;an white). 'fhis . /
option is provided by the first position on the dip switch. When the
switch is on, normal video (white on black) is displayed. When the
switch is off, reverse video (black on white) is displayed.
The output éf the inverted video exclusive-or gate is connected
to Ul, the video output gate. Ul combines the video signal with the
horizontal‘and'Vertical sync pulses that are generéted by the previously
mentioned one-shots, U8 and Ul6. R17, R18, and R19 set the voltage
ratids of the video level and the sync level. The final video output

is coupled through the output capacitor, C9.

CURSOR
A CMOS inverter, U6, is connected as a self oscillating RC feedback

oscillator. The .5 second period of this oscillator is set by R21 and

' C20. The output of this oscillator is connected to R22 and then inverted
by another gate in U6. The input to this gate can be shorted to ground

by switch positioﬁ 2 on the dip switch, thus allowing the cursor to appear
as a solid.inverted video block or as a hardware blinking inverted video
block (when the switch is on, the cursor is solid - when it is off, it
will blink);

The output of the gate described above is connected to the reset line
on U3, a "D" type flip-flop. U3 is used to clock the data from bit 7 of
the screen memory to the previously described video inversion exclusive-
or gate, U4. When the output of U6 is low, U3 is held in a reset state
and no video inversion occurs. When the output of U6 is high, video

inversion can occur if bit 7 of the screen memory is high, thus the cursor .

-9~
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will appear to blink.
Any character in the screen memory can appear as an inverted

video cursor simply by setting bit 7 of that character location high.

-10-



DEBUG INSTRUCTIONS

l) Visual Check: CAREFULLY (95% of problems come from ;heée érrors)
1.1 Pins bent under sockets
1.2 Pins folded out
1.3 Solder splashes

1.4 Cold solder, missing solder
‘INSERT BOARD: Remove all other boards: Turn on machihe

2) ‘Check Voltagesz
2.1 plus 5 volts at plus of C3
2.2 plus 5 volts at ﬁlus of C4
2.3 minus 3.3 volts at minus of Cib

2.4 plus 12 volts at plus of CI5

s I




Timing Chain

It is not possible to debug the timing chain without an oscilloscope.
If there is no scope available, return board to factory.
See instructioens in warrantee.

3.1 Character Clock: See Fig. 1

A) Dot Clock: Check at IC 26 pin 2
This signal is a square wave with period of 75 nsec

B) Load Clock: Check at IC 26 pin 11
74 nsec low, 600 nsec high -

C). Character Clock: Check at IC 7 pin 10
300 nsec high, 375 nsec low.

D) A0 at IC 18 pin 14
Square wave with period of 1.35 usec

Also check at IC 34 pin 7
E) (not on Fig. 1)
Al at IC 18 pin 13
Square wave with period of 2.7 usec

Also check at IC 34 pin 5

F) A2 at IC 18 pin 11 .
Square with period of 10.8 usec

Also check at IC 34 pin 15

G)Y A3 at IC 18 pin 11
Square with period of 10.8 usec

Also check at IC 34 pin 14
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3.2 Horizontal Timing: See Fig. 2

A) ~High count enable at IC 11 pins 7 and 10
Narrow high going pulse with period of 10.8 usec

B) A4 at IC 11 pin 14
Square wave with period of 21.6 usec

"Also check at IC 34 pin 2

€y A5 at IC 11 pin 13
- See Fig. 2 for timing

Also check at IC 34 pin 1
D) Horizontal screen blank at IC 11 pin 12
43.2 usec high, 21.6 usec low

Screen blanked while low

E) - Horizontal Sync Adv at IC 11 pin 11
10.8 usec low, 54 usec high

F) Horizontal Reset at IC 11 pin 9
Narrow negative pulse with period of 64.8 usec

=14~
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. _ "~ 3.3 Line Counter: See Fig. 3

A) Line Clock at IC 9 pin 11
Narrow negative going pulse with period of 64 usec

B) Line Bit 0 (QA output) at IC 25 pin 14
See Fig. 3 for Timing

C) Line Bit 1 (QB output) at IC 25 pin 13
See Fig. 3 for Timing

D) Line Bit 2 (QC output) at IC 25 pin 12
See Fig. 3 for Timing

E) Line Bit 3 (QD output) at IC 25 pin 11
See Fig. .

w

F)  Line Reset (load input) at IC 25 pin 9
Narrow negdtive pulse with period of 832 usec

-l b=
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3.4 Row Counter: See Fig. 4

A) Row Clock at IC 25 pin 9
Negative pulse with period of .83 msec

B) A6 (QO output) at IC 28 pin 14
Square wave with period of 1.664 msec

Also check at IC 34 pin 4

C) A7 (Ql1 output) at IC 28 pin 13
Square wave with period of 3.328 msec

Also check at IC 34 pin 16

D) A8 (Q2 output) at IC 28 pin 12
See Fig. 4

Also check at IC 34 pin 6

E) A9 (Q3 output} at IC 28 pin 11
6.656 msec high, =7 10 msec low

Also check at IC 34 pin 8

F} Vertical Sync Adv at IC 27 pin 14
13.312 msec low, 3.32 msec high

G) Row Counter Reset (load input) at IC 27 pin 9
IC 28 pin 9
Negative pulse with period of 16.64 msec

Video

A) Access Blanking: At IC 2 pin 12
Should be high unless board is Accessed

B) Open switch at Position 1
Check IC 4 pin 11 for presence of high frequency video signal

€) Close switch at Position 1
- Video should invert

-18a-
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5)

6)

7)

Sync: See Fig. 5

A)

B)

)

D)

E)

Horizontal delay at IC 8 pin 4

Pulse width should vary with adjustment of HPOS control VRZ

from 750 nsec to 8 usec

Horizontal sync at IC 4 pin 1
low 60 usec, high 4.5 usec

Vertical Delay at IC 16 pin 4
Pulse width should vary with VPOS control (VR1)
from 200 usec to 3 msec

Vertical Sync at IC &4 pin 2
Low 16.6 msec, high 190 usec

Composite Sync at IC 4 pin 3

Bus Access

Plug a CPU into the computer and connect the front panel.
Close switches at Positions 3 thru 8.
Turn on and hit rest and examine location @

A) ENABLE at IC 37 pin 9
Should be low
B) ACCESS BLANK at IC 10 pin 8
Should be low
C) ADDRESS MUX
at IC 19 pin 1 - should be high
‘at IC 19 pin 15 - should be low
D) Deposit each data bit, one at a time. ’
These should then appear on the front panel data lights.
E) Check IC 34 pins 8, 6, 16, 4, 1, 2, 15, 14, 5, 7
All should be low
F) Examine location @3FF
Repeat step E but all should be high
Cursor
A) Cursor Blink at IC 6 pin 13
Square wave with period of 1 sec
B) Open switch at Position 2

Deposit FF at location @
Connect video monitors
Cursor should blink

=20~
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PEVISTONG LTST

TA-1100 Villeo Display Board

Initial Release

The Loard Yas heen innroved with the addition of a SN/60 11z
jumper option and a commositevideo jack,




INTEGRATED CIRCUITS

Ul . - . - -

U2, M7 . e
U3, U10.

ve . . . 00 0. -
U5 . . « ¢ v 0o o o

PARTS LIST

U6 o v v v w v .
117 2

UB, Ul6. « « o - . . .
U9, Uld: v v v v v v v v e e
yll, Ul8, U25, U26, U27, U28 .
U120 0 v e e e e e e e

U13 e e e e e

Ul5. . . . '

U19, U24,
T20, U21, U22, U23,
U3l, U32, U33, U34 .

u3z. . . ..
CAPACITORS

cl, C7 .

c2 . . . ..

c3, Ch, Cl4, C15, Cl6. « - . . . .

c5, cé, €20. . . .
c8, cio, ci1i, ci12,
cl8, c19, c21.

T 2

Cl7. « v v v v o « v

C22. . . . . . ..

All capacitors should have

Uz2%, U30, U35. . . . . .

- . - . - - .

. 7406
. 74L520

741574

. 741886

74166 or 7415166

. 4049
« 74L504

F4LS2Z21

. 74LS00

. 7415163

. 6571A or 6574 (MHotorola}
. 74L810-

. 74L832

. 74LS367

. 21F02 (250ns - 2102)
. 8131

001 uf (1000 pf) ceramic

. 10 pf ceramic
. 10 uf electrolytic

.1 uf ceramic

.01 to .1 uf ceramic

. 100 uf electrolytic
. 470 pf ceramic
. 1 to 10 uf electrolytic

a working voltage of 15 volts or higher.

-



PARTS LIST CONTTNITN

RESISTNRS
M, N L s s e e o e e e e . . 220 ohms, .25 watts
nRl e e e e e e e e e e e e e e e . AT ohms,  DIP res, pac
n3, N P14, P23 L L . . v e e e e . . AKX olms, .25 watts

1
N, PI3 L L s s . s e e e e e e e e e e 27TV ohms, L 25 watts
n2

RIS, RZ2. L v v v v v v v e e e e v e . . 10K ohms, 25 watts
Ml st e e 4 h e e e e e s e e . . 100 ohms, .5 owatts

P17 s o e e v e e e e e e e e e s e e s s 33D ohms, .25 watts
P11 . s . s i e e e e e e e e e s e e o 270 ohms, .25 watts
R19 . . . . . o s i s s e s s e v v . . 75 ohms, .25 watts
P2 L . L s . o s e e e e s . . 1000 ohms 5 watts

e e e 4t 4 e e e e e e e e e . 5.6 meg. ohms, .25 watts
VRI, VRZ, . . . . . . . « +« « « « « « . . 50K ohn trimpot

Note: M6 - R12 have heen replaced by 'R1,

IISCELLANDOUS PARTS

M, D20 L 0 L s e e e e e e e e e e e . 7805 (LM340T-5)
voltage regulators
Y1, o o e e e e e e . ... . 13,478 or 12.636 series C )
. ' respnant crystal
D, . . e e e e e e e e e e e e e e w12 volt zener diode, 1 watt

D e e e e e e i e e e e e 4 e e e e e . 3.3 volt zener diode, 1 watt

1 5PST eight position DIP switch .
25 sixteen-nin IC sockets
11 fourteen-nin IT sockets
1 twenty-four pin IC socket
1 vileo outvut cahle with male RCA connector
1 "TA phono jack (female receptor)
{such as TE1 PIPS116-1 or S0 flectronics SN 3031)

A7
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7415367

VALUE

: 9
34 >K0 0] 30
84 >-A8 i2 [> 1 |
2 3 .
83 AT ;
13
g2 H-A6 14 —
{1,15
A5 2] s i !
oo Al e [ s f !
15
o1 A2 14 § 3
31 A8 i2 1
]15
—
80 A 430 5 !
6
79 S0
1,15
10 29 s
As - 2 " o2 i jie It fi2 0o
As O [> 8 [, DI DO 7 7 -
A? O 2 3 6], 34 23 4 22 4 21
As — 14 13 16 | , 16 8 I8 .
l[’|5 4 A 6 6 6 :
as —3 19 I8 N 2 2 -
Asl 2 3 2], i [ l .
A2 ] D 7 15 1, 15 15 '5 i
A3 10 9 140, 14 14 14 )
N 5 5 5
1 .
7l 8 8 8 i
Al 4 29 [ AWE TE
o . . +5v 3 13 3 [3 BE 3 I3
741520
s 1344 S —
I BOARD SELECT [ §] o DATA IN ENABLE
0] 17
68 MWRITY 2] DOT CLOCK
>= J LOAD CLOCK L
74150 [
i3 0”
' 2] 9 HORIZONTAL SCAN
N
H HORIZONTAL SCREEN BL ANK
9
,_I +5v 741520
3 {14 13 12 it 43 i 12 o+5V
10/ DQ 0 QI Q2 @3 7fe0 i 02 a3 T 3
1 7i¢ 18 colis| [ 10/CET 1l PE[9 T * T
0———-2 74Ls163 ,|CEP 74LsIe3 P4 VR2 HORZ RI4 gms VERT. VR N
POS . .
® pioz b3 PE e 50K 0S5 7aLs221 4K 0K 41522 TS 50K 74
1
TREP [E7 ] 3 a1 516 !2%32. RETR.2[5, 8 o 5o 6 12 —30po
R4 47K Yar 3 il 3 IS o3 bl 4
5vo—’\/\/\r—4>—J>-'Jl 4LS0T rs S LM "iEE AT Srisls >
L 27KS = ~ = 23 o302
= 02l 8 -9 Bt . 5
o7 < = + 8
CHARACTER CLOCK :<) < LA @_‘EL z iz }_f{’?*g J4_C{5 g &3
_— c2 12( )9 470'PF 7 00MA .IMF 7] 15 [MF 5 - e
,|l it 2 Q2PE  [I5] |+5V 3 z s
! IOPF 26 " Sa B2HO 2 Ogz 2@ m
cl 74L5163
74 1 2 3 4 i —_——
Lso4 "—{ >°_";glw ' D3 D@ DI D2 CEP CET J
R ,390.0] R2 3900 TR BT o g TALses Islo
= { ™ 741500
s
SMEMR 74800 741832 | coMPOSITE_sYNC. kgg -
|
741586 }
5, Ho ¢ L
Ho 4 D5——7 L L ! +
2|y CLRpgp 4 10dgey CLR i
ENABLE +5v URI —= 10 10 V BLANK
INCIT. —l8  ACGESS -
| Cj_K C‘I[K BLANK
3 1
47K ;
76 “>_PSYNC 741500 7 s R R T -
32 AlS 15,a1 37 Bj |14 l 4o 53 Ai5
A4 13|A2 B2|12 ‘30/ 4] Al4 7805
741504 . ]
g A3 1 (A3 B3|10 120 —754 AI3 3 210 aLL "n" +5VW—C; Q2
A2 5/A4  Bals l 6. AI2 oo = -
33 O ¢C 1OMF
a7 S-All 315 854 05—, 74 Al = Lcs e
52 b
27 >-ALO i|a6  Bsl2 9584 AIO w2
EE PA S3zve. .
OMBI3] L *S RTS LIST FOR 33Vo—



DO7

90
D06 ~ 40
D05 _ 44
D04~ 40
i DO3 oo
D02 .~ gq
DOl o 4
OB . 4o
+5v
8797
| lis
2[ "2z |3 DIl < 94
10 {} ) Di6 93
6 7 DIS
I nojie n e nolre no2 4 s e > 2
8 8 9!
2t s 33 s 32 4 20 s 31 2102 LHPC ;
OR
16 16 16 6
21F02 RAM
4 4 6 4 10 35 9 DI3 2
| | 2 i 4 D 5 DIZ o 4
2 2 ) 2 6 OI7 « 43
i5 15 15 15 ¢ 3 ol 95
14 14 14 14 I
5 5 5 5 0 sy
7 7 8
EE 3 i3 3 i3 EE 3 |13
¢ nd
> —
_ 56 12 it |9 s |4
AQ Al A2 A3 A4 A5 A6 | o-33¢
74L.S00 741532 12
b 2 3 657X SERIES. ROM L°2 +eav
ot
RSO | 2 RS3 DO DI D2D3 paps D6 [ °t5V
21 [22]23]24 |17 [7 (1816 is |5 |20
74L810 2 3lals oln iz i5 |7
8 i? | ? DO DI D2 D3 D4 D5 D6 Lo CK
13 3 3 3 5 5 74LS04
! 74166 :,7
. Q 6
. 7415163 74LS163 74L.5163 J!B ll_f_]m
po 27 qollay 3po 28 o4 > A8 TceT 25 qo 1 ROW
bl ol al Q2 = COMPLETE
D2 S5p2  q2 q2f2 l 7als74 T
8ip3 03 Q3 oxl! U 3
_ 10 CLK H CLK ]2
— ceTlO CET 5 12 D
- | PeCEPcp ~15; pe CEFcp PEp b o | a
2 3 SET PR 3
s |7 s 17 |2
5 2a ‘ 50 R
|‘° [ - 74Lse§
74LS00 VIDEO 8 @ Ano
R2I, 56M
, | T
| ‘ H BLANK o
: +5v ] 9ran 10 520 L in gz | RE2I0K 4n s
R23 IMF 4049
§ - 47K 4049 2 15
10741520 741586 741506 7
5 2 +ev BLINK P
. BLANK 3 CURSOR.
12 RIS RI9
> 2700 750
VIDEO INV RI7,3300| C9,100MF
i _ +— f—— YIDEQ OUT
7805 7805 ~ 51
S— +5Vo—-— Sp— S +8v SCALF SHEET R OF CLIENT
. — 02 e ran N mn ey ¢ —<i |
. 44 - G
: T ' T 50 ORAWN 1| AMEIGH 0/11/78 [THACA AUDIO
D ‘OMFA 1OMF Py IOOGND CHECKER o eal LEN DATE
{ Eon S 02 e BFALL : PO BOX 9
12v T 33V R20, 1K, 1/2W . PROJECT
[- oW IOMF| ____{400mw < 52 —i6y | UNLESS OTHERWISE NOTED iTHACA, NEW YORK VIDEO DISPLAY REV A
R16,00,1/2W FRACTIONS 100 | 000 JANGLES 14850 DATE NUMBER
9 . : - SV 2 HIBV s DRAFT FINISH 5/1/79 1A~ 1100 REV A




CUT ALONG LINE

[rHAca  Aodie 10O Vibec Bcarb

USER’S CRITIQUE

To make this manual more uscful to you, our customer, we will appreciate your comments and recommendations on any
improvements to this r anual you feel are needed. After using this manual, please take the first opportunity to complete
this questionnaire and return it, postpaid, to the factory where your comments will be given every consideration. Thank
you.

MANUAL ORGANIZATION _
Was the Table of Contents detailed encugh and useful?

D _Yes, D No, D Comment

Were the manual sections well organized?

[::] Yes, D No, B Comment

GRAPHICS | .
How would you rate the quality of the photos, diagrams, etc,?

D Excellent, D Adequate, [ ] Poor

Were there enough illustrations throughout the manual?

D_Yes. D No, : D Comment

Were the tables clear and easy to follow?

El Yes, D No,_ D Comment

TEXT
How would you rate the quality of the technical writing?
D Excellent, D Adequate, D Poor

If there are particular paragraphs, instructions, etc., you feel need clarification or rewriting, please identify them and add
your comments.

GENERAL COMMENTS

Respondent Title
Company ‘
Address
City/State/Zip

NO POSTAGE NECESSARY IF MAILED IN U.S.A.

Fold on the two lines on reverse side, smﬁc‘e or tape, and ma!



