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FEATURYS

16 lines of A4 characters cach

Fuull 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

Selectable display modes, normal or reverse video, bhlinking
character

“erory addressahle to any 1X page

Softwarc driver simulates TTY, provides full cursor control
(up, down, ¥forward, bhack, home, and flashing), scrolling and
naging :

Convenient composite video out connector, RCA phono plug

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

Commatible with £P/Y or ITthaca Andio’s K3 Onerating Systenm
. < )

A1l S-100 lines fully huffered



ASSEMELY INSTRUCTIONS

BOARD ASSEMBLY

1)

2)

3)

4)

5)

6)

7)
8)

E))

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 corner 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) capacitor
in locations Cl and C7.

Install .01 te .1 uf bypass capacitors in locations C8, Cl0, Cll,
clz, Ci8, Cl19, and C2l. 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 locatioms C3, C4, Cl4, C15, and Cl6. A tantalum capacitor

is ideal but ordinary aluminum electrolytics are perfectly adequate.
With the board facing you and the edge connector down, C3 and C4
are installed with their positive end on your right. Cl4, Cl5,

and C16 should be installed with their positive end on your left.

Install a .1 uf at 15 volts (or higher) capacitor in locations
C5, C6, 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 C17.

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 (/4 watt resistor in locations Rl 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 ~ 179 ol 1/2 watt resistor in location P15,

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

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

Install a2 75 oam 1/ watt resistor in location P17,
Install a 1000 nhm 1/2 watt resistor in location P20,
Install a 5.6 mecohn 1/4 watt resistor in location N21.,

Install a 7305 (1}73407.5) in locations 21 and 02, The voltage

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

the current drain on each remilator is well nnder 1/2 amn,

Install a 52% olm trimnot in locations 'R and PR2,. The trimnots
are .1 inch in-line miniatures, such as D2CEN3 ALLEN-BRADLEY,

Install the crystal in location Y1. The crystal should bhe
13,4738 milz if jumer J1 is installed {recommended) and 12,636
2tz if jumper J1 is not installel. Stran the crystal down by
selderine 7 wire across the ervstal in the mountinc holes
nrovided,

For exnlanation of JI, refer to nage 5,

Install a 12 volt zener Jiole 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 12,

A 1 3 GOH
B J - > Z

n - € 50Uz
C

00O

Install CA »hono jack, female receptive, such as IEN PIPS116-1
or TH 80 3971 in the upper left edge. Insert outnut cable with
nile NCA ﬁluﬂ

At this point the board should he conpletely populated but no ICs
should he installel, Insert the card inte the comuter and measure
the voltares on ping 1, 2 ani 5 of I'12,  The voltagzes should he
=3.3, #5 and +17 nlus or minus 5% rosnectively, Tf the voltages
Jo not check out, examine the zener diodes and N1, *fale sure the
diodes are installed nromerly an! checlt teo see of there 2re any
shorts, ‘‘easure the voltase on nin 14 of 1310, It should he

" volts nlus or minne 5% When all the vnltaces chec) out,

the integrated circuits may he installed,




DIP SWITCH SELECTICN

POSITION

POSITION

POSITION
POSITiON
POSITION
POSITION
POSITION

POSITION

1l:

2:

3:
4
5:
6:

7:

8:

(Top of Board)

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

is off, reverse video is displayed.

When switch is
When switch is

Determines

Determines

Determines

Determines

Determines

Determines

Al>S

Al4

Al3

Al2

All

AlO

on, a solid cursor block is displayed.

When switch

off, a blinking cursor block is displayed.

of board
of board
of board
of board
of board

of board

4o

address.
address.
address.
address.
address.

address.

On O,
On O,
On O,
On O,
On O,

On O,

0ff 1.

Off 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 pailr with a series
resonant crystal (Y1) form a 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 resolution 7 x 9 character generator, it is required that 9 DOT
CLOCK periods form a complete character along the horizontal. Seven
dots are displayed and two dots provide space between characters. U26
provides 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
LOAD CLOCK and the CHARACTER CLOCK occur simultaneously.

The CHARACTER CLOCK is counted by Ull and U18. 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 choice of either 96 or‘90
CHARACTER CLOCKS is provided by jumper J1. When it is iﬁétalled Uli8 and
Ull 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 (B outputs from Ull provide
the two higher order address bits (A4 and AS5). 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 displayed. The QD output
fr&m,Ull provides the horizontal sync advance and will be discussed later
in this sectiom.

When Ull reaches a count of 9, the output of nand gate U9 presets
Uli and ﬁlS 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 counts the horizontal scan lines
that make up a row of characters and supplies the line number to the
character generator ROM. The ROM counter is preset to a count of 15
and counts from 0 to ll. Therefore it counts 13 horizontal lines per
character. U13, Ul4, and Ul5 decode 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 preset 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 zero

-Bre




and count to 19. When count 19 is reached, nand gate Ul7 supplies U27 {
and U28 with a load pulse and presets 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 displayed and no "Wrap Around" occurs. This
same signal is also used to create the vertical sync advance.

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

The horizontal sync advance line, mentioned earlier, is used in much
the same 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 VRZ2 the user can then adjust the horizontal sync timing with
respect to the video output, thus allowing the horizoptal positioning to

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

SCREEN MEMORY

The screen memory (U20, U21, U22, U023, U31, U32, U33, and U34)

-7-

!




et

“*

consist of eight 250ns 2102's. All of the screen memdry 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 possible 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

Thée 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
paralleli-in serial-out shift register.

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

The output 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 blanking, and board-
enable blanking) with the wvideo.

The output of U2 is sent through another exclusive-or gate, U4,



which allows the entire screen to be inverted (black én white). This

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 generated by the previously
mentioned dne—shots, U8 and ¥U1l6. R17, R18, and R19 set the voltage
ratios of the video level and the sync level. The final video output

is coupled through the output capacitor, (9.

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 position 2 on the dip switch, thus allowing the cursor to appear
as a solidbinverted 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', Wheg 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, wvideo

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

e/



b ’ 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 these errors)
1.1 Pins bent under sockets
1.2 Pins folded out
1.3 Solder splashes

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

2) ‘Check Voltages:
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 CI>5

B I




Timing Chain

It is not possible to debug the timing chain without an oscilloscope.
1f there is no scope available, return board to factory.
See instructiens 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

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

Also check at IC 34 pin 14



—E )

T = 75 nsec ](--r—;| |T0|T1|T2|T3|T‘4|T5|T6|T7!TBIT,0|T1ITZI

boT CLock | [

P11, U26 ,
LOAD CLOCK [ 7594+ — 600

P12, U26
(QC output)

[———— 300 44 375 >

P10, U7
CHARACTER CLOCK

P14, U18

P7,U34 AQ
(QA output)

< 675

CHARACTER CLOCK TIMING
(all times in (nsec) nanoseconds)
FIG.1



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

C) 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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P7 &10

ic1 T
T=10.8/usec :
P14,1C 11 A4 10.8+4
P2,IC 34 |

F‘IO.B*

le— blank

P13, iC 11 : A5 [ —21.6 —>
P1, IC 34

HBLANK —21.6 —>e 432 —
P12,1C 11 :

HSYNC 10.8 54 >

P11, ICT1 ADV

HRESET 64.8
P9, IC11

HORIZONTAL TIMING
{all times in (/usec) microseconds
FIG. 2
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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 ©¢ (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. 3 ‘

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

-l b=
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k1285

P14,U25
(QA output)

P13,U25 ' —_
(QB output ) \ 128 ¢ 128 » 192 ‘ -

Aok
P12,U25 —_— .
(QC output) —— 256 -—»¢— 256 —

P11,U25
(QD output)

512 € 320

P9, U25
(Load input)

832 € 832

A

LINE COUNTER TIMING
(alt times in (ﬂsec)microseconds)

FIG. 3




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

C) Close switch at Position 1
- Video should invert

-18-
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P9,U25
T=0.83msec

P14,U28
P4,U34
(QO0 output)

P13,uU28

‘P16,U34

{Q1 output)

P12,U28
P6, U34
(@2 output)

P11,U28

P8, U34
(Q3 output)

P14, U27

(QO0 output ) -

P9, U27 28
(Load input)

ZERRERREERRRREERERRRRRRRRREN

A6 'Ifl“’l | — | |
AT k~ 3.33 — » |

— L
A8 | ~ 3.33 o} 3.33 ofc 333 666 ——f
A9 6.66 > 7 ~ 10msec low

rVertica! sync advance pulse

< 13.31

3.33

¥

£— 16.64 >

ROW COUNTER TIMING
(all times in { msec) milliseconds )
FIG. 4




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~



HORIZONTAL TIMING

HSYNC ADYV <10.8¢—— 54 nsec ———
P2, IC8

“_é:—:— A= 750 nsec = minimum
HDELAY - = i

B = 8 «sec = maximum
P4,iC18 A& p
M 4.5 usec
HSYNC
VERTICAL TIMING
— 3 .,3 e¢—— 13.3 msec >
VSYNC ADV
“(-::)}I C = 3msec

: D = 200 icsec

VDELAY DK ! P
> %— 190 wsec
16.6 msec M
VSYNC
HSYNC
COMP SYNC
/

SYNC .uquG

FIG. 5




VINEQ DISFLAY DRIVER
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£099
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2000
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E000
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EQo1 DS
EQQ2 CT
EQD3 F35
EQn4q 24

)

§
Yo'

E007 FE Q-

EOQe CA 2

EQ0OC FE
EDOE ChA
EO1l FE
£013 CA
EQ16 FE
E018 DA
EOiR 77
EQIC 23
E01D 26
ECL1F C3
E022 3é&
E024 2B
EQ025 C3
EQ28 36
E02A 7D
EQQR E4
EQ02D Cé
EQ2F &F
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ENIP AS
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FETT
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20
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0065
0070
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008o
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el lu
0093
Q0100
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110
0115
0129
N125
2130
0135
N140
0145
0150
0155
2169
01465
0170
0175
Q1g0
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0195
N200
0205
0219
0213
0220
n223
0230
N335
N240
0245
N250
0255
0240
N2ET
nazae
n275
feded tal

S/4/78

2005 %

0010 %

0015 ¥SOFTWARE VIDED DRIVER FOR IA-1100, UYEL-R. & UDM

Q20 ¥

0025 ¥CHANGE SCROLLING SPEED BY TYPING A NUMMER DURING DUTPUT
OVF0 ¥ (LIFASTI-SCGLOWY)

0033 ¥

0040 ¥STOF DISFLAY BY TYPING SFACE RAR.: RESTART BY TYPING
0045 ¥ ANY OTHER CHARACTER :

0050 ¥ .
0955 *¥CALL ROUTINE AT *STRT" WITH CHARACTER IN ACCUMULATOR
2060 ¥

¥NOTE! A SCREEN CLEAR (CTRL-L) MUST BE FIRST CHARACTER SENT
% TO DRIVER UPON SYSTEM INITIALIZATION TO SET UP SCREEN

¥ AND PROFER SCROLLING

¥ _

¥MAY BE PLACED IN PROM IF SCRATCHFAD RAM IS PROUIDED

¥ FOR *UDMF* AND °NEWSP*. ALSO: THIS DRIVER USES

¥ ARQUT 16 BYTES OF THE USER’S STACK,

¥

*MAY 4. 1972 REF! DR. DDRE’S OURNAL »U#2,ISSUE 10:F, 13

*

STRT FUSH H $SAVE SYSTEM REGISTEES

FUSH D
FUUSH R
FUSH P&l FCHARACTER IN ACCUM.
tHLD  YOMF SGET SCREEN FOSITION POINTER
CF1I ONH +IS IT & CARRIAGE RETURNT
Jz CR FYES: SCROLL: GUTPUT A CR
CPI SFH $IS IT AN UNDERLINE!{BACKSFACE)Y?
Jz RS $YESr MOVE CURSOR BACK
CF1 OCH 19 IT A CTRL-L fFORM FEED)
JZ CLEAR $YES-ERASE ENTIRE SCREEN
CPI 20H IDON’T BISPLAY CONTROL CHARALTERS
JC SPEED SEXIT 7O CHANGE SPEED -
HOY M:A £IT MUST FE DATA
INY H fUFIATE SCREEN FOSITIDN
MVI Me QAOH PPUT CURSOR OGN SCREEN
JMP LINOY ITEST FOR LINE QUERFLONW

BG MYI M+ 20K $REMOVE CURSOR
ney H tRACK UP POINTER
IMF BS-3

CR MUIL Mr20H tCHAR IS A CARRIAGE FRETURN
MO AL FUPDATE MEXT CHAR POSITION
ANI NENH
ADY 40H FOETTING UF FOR NEW LINE
MOy l.eft $ALUDRESS OF MEW LINE
MUl Ar0Q
ADC H
MOy H-A

LINOY  SHLD  UDMP $SAYE FOINTER FOR NEXT CHAFR
MUI Ar7FH
ANA L
dM7 SFEED FEXIT

MUT Me20H

L.x1 H:0CFCOH SGET UP DATA LINE (LINE 14)



TR
¥ E e, 383 £

b
sz
»
g
o
3

FGAt
H‘gEC40H ¢I§)EIEE§NEERSCREEN DATA
00 cC 8353 ¥I  D:0CCROM $TOF OF SCREEN SET _UP
co 03 306 X1  ®.03COH ﬁTg SEROLE‘IS Lines
0305 SCROL MOV  ArM $START SCROLLING up
010 STAX D
0I1S INX H
nzI20 IN D .
0235 pcy B $COUNT DOWN
0230 XRA A $CLEAR STATUS HORD
23T CMP R $15 LINES SCROLLEN?
AE EO 03240 JNZ O sCROL $NDT YET COMFLETE
0345 cHp €
4E EO 0350 JNZ - SCROL $QTILL NOT COMPLETE
co CF 0355 L¥XI  H:OCFCOH tRESET DATA LINE TO LINE 14
20 0340 ERASE MYI  Mr20H fFUT BLAMK ON SCREEM
0385 INX H
0370 MOU  Asl
3F 0375 ANT  3IFH
S5F EO 0380 JNZ  ERASE ELINE NOT YET ERASED
Co CF nIes L¥XI  HsOCFCOM {RESET DATA LINE TO LINE 14
AO <5 0390 MUI  MsDAOH $PUT CURSOR ON SCREEN
né,gg,// - . 0295 SPEED CALL STATS $LOOK AT KEYROARD STATUS
4 94 €0 0400 CNZ  GETIT #1F RUSYr: GET ASCII DATA
D4 EO 0405 LDs  NEWSF :LOAD NEW SPEED RYTE
- bfﬂvi 0410 MOV H-A $CHANGE SPEED WITH ASCII 1-9
80 ¢ N419 My Ls80H
0420 DELAY ICX H $NELLAY ROUTINE FOR VARIAPLE
0425 MOV AsH ¢ QUTPUT SFEED
o nN430 OrRA A
79 EO 0435 JNZ  DELAY | t JUMP FOR MORE TIME
0440 FOP  FSY $GET READY TO RETURN TO USER FROGRAM
© 0445 POP B
0450 FOF 0 2
0455 FOF_, H 1
. 048D  RETS T
) bR EO° 0465 BETIT TCALL DATA FINFUT ASCIT FROM KEYRDARD
3A 0470 CPI £ IE T $1S CHAR AN ASCII 1-97
aé ED 0475 NG uWalIT $T00 BIG
31 0480 CFI ‘1 :
A& EO 0405 Je WALT 700 SMALL
0490 FUSH PSY
oF 0495 ANI  OFH tREMOYE ASCIX RIAS
0500 PUSH B ¢SAVE TEMPORARILY
0505 MOY  C:=a o $SAVE DELAY NUMBER
0510 YRA - A tCLEAR ACCUMULATOR
0515 sTC :INITIALIZE DELAY CARRY BIT
0520 LESE DCR € :NECKEASE DELAY NUMPER
A0 EO 0525 Iz FOUND STOP ROTATING DELAY BIT
0510 RAL $SHIFT DELAY BIT LEFT
98 EO f  o0s135 . JMP  LESS SNMEXT ROUND
LLJ”/D 0S40 FOUND POF B fRESTORE REGISTERS
204 FQ n54% STA  MEWSF
0550 FOFP  FSH
0555 RET .
20 05460 WAIT CPI 204 $1S IT A SPACE BAR?
n5a5 RNZ $NO-CONTIME
De EO0 0570 WAITZ CALL STATS $WAIT TILL A KEY IS FRESSED
A® EO 0575 RE4 WAIT2 ¢ KEFORE CONTINUIMG
nNsSeo FET
00 CC nN%Es CLEAR  LXI £ OCCONY :CLEAR STREEM

Al 0590 MUT  ArNFLAG



3.
voed) o)
43 v oY
- B
C-\, o

..Vz...

EORS 32 FF CF 595 STA SCREN $SAVE FLAG IN LAST SCREEN LOCATION
£0R8 2E 20 0400 CLERD MUI As20H

EQRa 77 [aJ. 3001 MOy MsA

EQORR 23 04610 INY H

EQBC XA FF CF 0615 LIA SCREN

EORF FE 20 0&20 CFPI 20H

E0C?! C2 B2 EO 048297 INZ CLERY 1ICONTINUE CLEARING

EOC4 21 CO CF 04630 DONIT . L XI HrOCFCOH SRESET DATA LINE TO LINE 1é&
EQC? 36 AQ Lﬁ*’?ﬂ 0635 MYI M« QAOH fRESTORE CURSOR TO SCREEN
E0C9_22 p2 EO . 0440 SHLL  UDMP iSAVE SCREEN FOINTER

EQCC AF 0445 ’ XRA A -

EGChH D3 C8 0650 pur OCEH iCLEAR VIM-1 STATUS LATCH
EOCF €3 6D EO 0653 JMP SPEERD

W{1)1) ) NALED VDMP s 02H

EOD4 00 00 N&E6S NEWSF L a0y

EODS n&70 NFLAG EQU ° 0AAH SEND OF SCREEN FLAG

EQDA ———a3679 SCREN EGU NCFFFH {END OF SCREEN MEMORY
EOD& 0680 ¥

EQL& 0485 ¥THESE ARE AUXILIARY ROUTINES FOR I/0 THAT ARE

EQn4 04690 X NORMALLY FPART OF THE CALLIMG FROGRAM. THEY ARE
EOD& 0495 % USED HERE FOR INPUT OF SCROLLING SFEED FROM

EODs 0700 ¥ THE KEYROARD

EODG Q705 ¥ :

EODS 0710 STAT EQU oDSH

EODS 0715 KED EQU oOn4H

EQD4 DB DS 0720 STATS 1IN STAT $INPUT FROM STATUS PORT
EODB E& B0 0729 ANI 80H iLOOK AT STATUS RIT ONLY
EODA C9 0730 RET

EODR DB D4 0735 DATA  IN KED $INPUT FROM DATA PORT
EODD Es 7F n740 AN 7FH $STRIP PARITY

EODF C9 0749 RET

SYMBOL TAELE

B €022 CLEAR EORO CLERY EORE CR EO2H DATA EODER DELAY EO79
DONIT EOC4 ERASE EQOF FOUND EQAO GETIT ENR4 KRR 004 LESS Eocg
LINGY E034 NEWSF EQD4 NFLAG 00AA SCREN CFFF SCROL EQ4E GFEED E06D
STAT 00DS STATS EQL6 STRT EO0QO VDMF  EORD WAIT EDAS WAIT2 EOAQ



REVISINANS LIST

1A-1100 Vileo Display Board

Initial Release

The Loard has been innroved with the addition of a 30/60 1z
jumper ontion and a comnositervideo jack.



INTEGRATED CIRCUITS

155 A
U2, M7, . o v ...
U3, U10.

ve . . . 00 0. -
U3 .« ¢ v o0 v o
us . . . . . . ..

U7 « « v v ¢« . - .
Ug, Ui6. . . . . . .
U9, Ul4. . . . . . .

Ull, Ul8, U25, U26, U27, U28 .

PARTS LIST

Ui2. o « o o o o o .. .
Ui3 s e e e e e e e .
Uls. . '

Ul9, U24,
020, U021, u22, U23,
U31, U32, U033, U34 .

u3z. . . . .
CAPACITORS

cl, C7 .

cz2 .. ...

€3, C4, Cl4, Cl5, Ci16. . . . . . .

c5, Cé, €20. . . .
c8, cio, ci1i, ci12,
cl8, €19, c21.

T 2

Cil7. « v v v « « « v

C22. . . . .. . ..

All capacitors should have

U29, U30, U35. . . . . .

- . - . - - .

. 7406
. 74L520

741574

. 741586

74166 or 74L5166

. 4049
. 741804

74LS221

. 741500

. 74L5163

. 6571A or 6574 (Hotorola}
. 741810

. 741832

. 74L8367

. 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 CONTTMIEN

RESISTNRS
MY, P L L e e e e e e e e e e e e e e s 20D ohms, .25 watts
3] e et e e e e e e e e e e e . AT ohms, DIP res, pac
n3, N n1i4, 23 e e e e e e e e e . 47K ohms, .25 watts

L

N, DI L s s e e e e e e e e e e e 27 ohins, .25 watts
RIS, B2 & i v s v v v 4 e e e e e e s . 10K ohms, .25 watts
ML s e e i e e e e e e e s e e s . 100 ohms, .5 watts
D17 s ot e e e s e e e e e e e e s e e e . 330 ohms, .25 watts
PLY L s s s e e e e e e e e e e s s s . s 270 ohms, .25 watts
R19 . . v v v s s s i s e e v e e v v« . 75 ohms, .25 watts
P2 . L s e e e w e e e e e e . . 1000 ohms 5 watts
et e e et e e e e e e e e e . 5.6 meg. ohms, .25 watts
VRI, VRZ, . . . . . . . « +« « v « « + . . 50K ohn trimpot

Mote: N6 - R172 have heen replaced by PRI,

IISCELLANEOUS PARTS

M, N2 L 0 o v s e e s e e e e e e e . 7805 (LM340T-5)
voltage regulators
Y, & 0 v e e e e e v e e e e e e . 13,478 or 12,636 series
resonant crystal
Dl . . el . e e e e e e e e e e s 2 12 volt zener diode, 1 watt

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

1 5PST eight position DIP switch .
25 sixteen-nin IC soclkets
11 fourteen-nin IT sockets
1 twenty-four pin IC socket
1 vileo output cable with male RCA connector
1 °7A phono jack (female receptor)
{such as ICT PIPS116-1 or S0 flectronics SN 30°1)

-7 -
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74L8367

o o
34 >S50 o[ 30 |
aq H-A8 12 D | |
& AT 2 3 i
13
82 D A6 14 o
lus
A5 AENE "
o> A4 14 13
[is
g A2 w35 |13
31 > A8 i2 I
Iis
—
80 SA! 36 |5 |
6
79 AO
1,15
10 29 |8
As & 2 " |12 no|i2 "2 nojie
As D— D 8 [ DI DO 7 7 7 -
Ar - 2 3 6 A 34 23 4 22 a4 21 i
Ae - 14 3 16, 16 16 16 .
]|"|5 4 A 6 6 i
as —3 19 5 A 2 ]
Ael 2 3 2|, | I i _
A2 6 D 7 15 |5 15 15 '5 N
A3 10 9 LI 14 4 14 ]
' 5], 5 5 i
14l N 8 8 i
WE CE
Al 4 29 |5
+5v 3 [ N E 3 i3 E
Ao 6 7 74L820
13 l4
118 BOARD SELECT [ 9] o DATA_IN ENABLE
0] 17
DOT CLOCK
MWRITE [C12
68 > J LOAD cLOCK i
l374LSO(:| [
2] ® HORIZONTAL SCAN
p—
H HORIZONTAL SCREEN BLANK
q
) +5v 741520
I3 lia i3 iz Ju 403 |u 12 +5v ‘
10[ DQ @0 @I 02 a3 7fe0a 02 a3 I T 6 |
12 I copis| [ 0ofET 1 eelo | ¢ T
> 74LS5163 2 CEP 74Ls163 VR2 HORZ RI4 RIS VERT. N
® pip2 D03 PE 1 50K POS. 7aLs22r ¥ 10K 41522 7S 50K 74
TP € 79 341 |56 HORZ. [RETR.2[g ™ 8 o5 502 16 g —3foo
R4 47K H ADv W+ 3 x| |< 3 —
Al F—0 o| |m o— #—34 |
[V VWA 741504 Rs S [ "lE R A 5 22
< 27K c77 ol |2 ™E yj ;
CHARACTER CLOCK ’<] ‘< }_A 6 5T 42| 3 s H_cf’ g 03
12 470 PF 7oom | | [_IMF IMF S '
o i 2 373 +5V ' ' 7 5 z £
' 1t _ 10 |0 — 4 g 9
I0PF 26 " £ B2 2 B2 @2
7
74504 L 1[uc2 bc{:u | aLs163 " .
pyfiom D3 D@ DI D2 CEPC a7 4 )
RI,390. R2 390N Jf F 1415 f ﬁo | / 741586 Iﬁiﬂif-u_mg "
= | o 74LS00
SMEMR 741500 7aLs32 COMPOSITE_SYNC. 4 -
|
74LS86 t
5, Ho- . L
Ho 4 DL_ ){ lis ‘ T
2[ CLR pph? 4 10fget CLR ; |
ENABLE +5v URI = 10 10 ‘ LV BLANK
5 12 —18  ACCESS
24 > %2 4113 b8 ' I e @ P ok ! BLANK
5 12 14 5 X
a7 i J
PSYNC 741500
T AlS 15 737 5 a Pfofrfefsfa v Al5 -
3 ) 13 :Iz Balz 2 g Al4
Al4 ! Bo—0% [ 7805
—e S AI3 njaz B30 12054 AI3 sod +5Vo—9—— g2 -
Al2 5 |A4 Bal6 " 6, AI2 >° o TO ALL “H* A
33 All 3|A5 85 O < |OMF
4 0 7] Al = ..
* AlO 1|A6  Be|2 90/ 8] Al0 ‘EC"‘" —°
3 o C % SEE PARTS LIST FOR 33Vo— 'OMF - ~ ?;
DM8I3] = VALUE )

+12Vo - . 3



DO7

90
DO6 ~ 4
D05 _ 44
D04 ~ 4o
; DO3 ~ oo
D02 / g0
DOl . 44
D00 .o
+5V
3V erer
| I
2[ 2a |3 Ol g4
, 10 9 DI6_~ oy
! 6 D 7 DIS
92
m 2 o2 noi2 no iz no|e
8 8 7 8 4 5 Dl4 .
21 6 33 6 32 4 20 6 31 2102 LHPC |
OR
16 16 16 16
21F02 RAM
4 4 6 4 10 35 DI3 42
| | | 4 D Iz o,
2 2 | 2 s D7 < 43
5 15 s 5 2 3 DIO - o5
14 14 14 14 |
5 5 5 10 o4sv
7 7
. ]
G G 3 i3 B 3 i3
md
* =
- 15 16 Ji2 il |9 |8 |a
AO Al A2 A3 A4 A5 A6 o _33
74LSOO 74LS00 741832 12
] 6 2 3 2 657X SERIES. ROM B—o+i2v
D) ; e
[ RSO | 2 RS3 DO DI D2 D3 D4 D5 D6
21 [22[23[c4 |77 [7 [i8[6 |19 |5 |20
, U2 5?60c 74LS10 2 (3 |als jion iz 15 |7
8/ 1 z DO DI D2 D3 D4 D5 D6 LO cK
d ED q 13 3 5 5 74LS04
74166 77
Q (3
74L5163 74L.5163 13 LE—] 14
49 2o 28 qoftet—toas Tlcer 25 o4 T ROW
oI alf oA Olcer a2 = COMPLETE
5p2  q2f2 AstSY § ldsp  q2f'2 [ 7als74 T
(TR 3 L I 3
10 03 @30 s po q CLK b CLK pl2
101 _L CET URI P 2 12 D
=15]| e CEP. 4.7K DI PEpP=- 0 T 4
PE“=TC : b2 2 3 SET PR 3
S 17 |2 b&
6 rf’ 2 l—ﬁ5 o ot
0 o 74Ls88
74LS00 VIDEO 8 k
! (4 (K‘L R2I, 5.6M
/ r 1
] } H BLANK ‘
. +5v ! ) | 9 10920 | 2| R22000K  4n s
] Z'ﬁ( IMF 4049
2 15
\ 741586  74LS06 2049
9 12 4 +2Vv BLINK —
v BLANK i3 13)] 4 NO BLINK  —
i3 fie RS CURSOR
" 'éy/oi 2700 750
VIDEO INVS RI7,3300| C9,I00MF
. S 5{>05 e VIDEQ QUT
+|
7805 ) 7805 51
7208 [ ey
> 41\02 e +5Vo__r_~, Qi < SCATT_Jneer oF CLIENT
- +
. ca cl4 > A
- T ow] owr | F< 50 o 1P UL AMEIGH /1178 ITHACA AUDIO
i 100" CHECKER "o eal L EN DATE
! Eou el ¥ To2 e BFALL PO BOX 9
12v T 33V R20.IK.I/2W , PROJECT
[- W IOMFJ 400mW " AnAT" "~ 55 gy [ UNLESS OTHERWISE NOTED THACA, NEW YORK VIDEO DISPLAY REV A
R16,100,1/2W FRACTIONS {00 | 000 [ANGLES 14850 OATE NUMBER
d ¢ TV 2 HI8Y R ORAFT FINISH 5/1/79 1A- 1100 REV A




CUT ALONG LINE

[rHACqa  Audie 1O 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 enough and useful?

D ‘Yes, D No, D Comment

Were the manual sections well organized?

E:] Yes, D No, D 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?

E] 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 fines on reverse side, smpt'e or tape, and matt



