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GENERAL NEWS: June 1, 1983

As promised, we are offering two video boards for purchase this
month., The deadline for orders is June 17. The attached information
should answer most questions about the two boards being offered.

Doug Pocious will be the board manager for the CRT-1 board. There
is, however, no manager yet for the CAT-100 board. The job of
board manager carries the following responsibilities:

1) order parts

2) organizing loading parties

3) testing of boards

4) cost control
If no manager is found by July 22, then the CAT-100 offer will be
cancelled and the money will be refunded. If you would like
to volunteer for the position, contact Barry Lewis.

Several other items to note:
The CAT board must be hand soldered individually.
If you have a terminal then you do not need either board.

If you buy either offered board, you will also require a
keyboard and a monitor.

Extra money left over from past projects will be returned on a
board by board basis. These refunds will apply to the I1I/0, MEMORY,
and DISK boards. The amount of the refund will be published in

a future MICROMINUTES.

HP MICROCOMPUTER INTEREST GROUP OFFICERS:

Moderator Rick Pinger 30 969-0880
Treasurer Doug Pung 90 1-263-2655
Hardware Committee Chairman Steve Hessel 3U x5514
Software Committee Chairman Bob Wells (408) 255-5027

Meeting Coordinator
Newsletter Editor Rick Walker 30 x3754




VIDEO BOARD OFFERING

Both the WAMECO CRT-1, and the DIGITAL GRAFPHICS CAT-100 will
be offered at this time. If you wish to participate in either board
offering; the lower half of this page, together with your check chould
be returned to Doug Fung in building 90 before June 17, 198C.

WAMECO CRT-1

To allow the maximum ordering flexibility for this board,
three separate part sets will be offered. For those who want a
completdly assembled and tested board, order all three part sets.
Those who may already have some of the parts may order only those
sets they need (in this case the club is not obligated to assemble
or to debug and test your board). The three setes are:

1 Bare board, & blank pc card and a manual. & 40. ea

2) The LSI parts, includes Z80A, HD6B45, SMCBOOZA,

4-2147, 3-6116, 2716, 2732, ¢ Q0. /=set
3 The TTL. and other misc. parte., including
sockets and hardware. $ S0. /set
Total cost $ 180. ea

DIGITAL BRAFHICS CAT-1090

Thies board set will be offered in two parts., the bare boards
(which many membere already have), and the partes. If vyou already have
purchacsed the boards under club auspices. just order the part set.

1) The boards, 2 blank pc cardes and a manual. % I%O. /set

2) The parts. includes all parte to populate these
boards. % |70. /set
Total cost & 3‘0. /eet

return thie half with payment
VIDEO EBDARD ORDER FORM

WAMECO CRT-1 BRoard

_______ Rare Eoards 2 % 40. ea e
______ LSI Part Sets D % Q0. /set e
______ Misc Fart Sets @ % 50. /set

DIGITAL GRAFHICS CAT-100
______ Fare Board Sets ¢ I40. /set
_______ Fart Sets . @ % 170. /set
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Make checks payable to HFMCIG, and remit to Doug Fung, build %0
before June 17, 19BCZ. :



WANECO CRT-1 Video Board

Although the club resains comaited to the CAT-100 video bhoard,
the hardware comaittee decided that sany club sesbers would
not need or want the full potential of this very ccaplex board set.
To allow sesbers a choice, the CRT-1 board was selected as an
alternative. This board, although it has fewer features than the
CAT-100 board set, will satisfy the needs of any mesber desiring
a video systes suitable for text (non graphics) uses.

BOARD DESCRIPTION

The WAMECD CRT-{ is an intellegent videc board. The board
contains a I-80 processor (identical to our main processor}, and a
4845 video generator chip. The interface to the 5-100 bus is
inplinented as 2 1/0 ports. ‘

This board is not intended as a high resolution graphics board.

Nesbers interested in high resolution graphics should consider the
CAT-100 board. Instead the CRT-1 video board is intended for
character oriented applications (ie, a consolel.

This board is suited for use ass
a systes console
a text oriented display

RESOLUTION

Text mode
A display of 24 lines of 80 characters each (this may be
sodified if the firaware is rewritten).
Characters are 7 x 18 ( 7 x 9 noninterlaced) with decenders,
within an 8 x 20 pixel frame (say be modified if the

firavare is rewritten). This provides readable characters.

4 K of sesory lapprox. 2 pages) are provided, this could be
used for sultiple pages or for roll down features.

256 elesent character set contained within a 2732 EPROM,
(the font eay be changed by reprograssing the 2732).

Inverse video, underline, and blinking characters eay be
sized with norsal mode characters.

DIGITAL GRAPHICS CAT-100 Video Systea

Some time ago the hardware cossittee selected the CAT-100 as
the club systes contingent upon desonstration of proper operation.
That demonstration has been sade. Increasing the club’s cosaitaent to
the CAT, fifteen bare board sets have already been purchased under
tiub auspices.

BOARD SET DESCRIPTION

The CAT-100 board set consists of 2 5-100 cospatable boards,
these boards are filled with approxisatly 100 chips, sostly SSI and
MSI circuits. The interface to the 5-100 bus is through a bank of
sesory whose contents are also used to generate a video signal.

This eethod of interfacing allows for maxisus flexibility, but it
requires that the main processor handle much of the video overhead.

The CAT-100 is a cosbined text and graphics display systes.
Functionally it reseables the memory mapped display systeas found
in sost sodern desk top cosputers (ie, the HP 9834). It provides
unusually legible text and extremely flexible graphics.

This board set is suited for use as:s
a system console
a text oriented display
2 graphics display
a digital video imaging systes

RESOLUTION

Text sode
A display of 29 or 33 lines of 44, 72, or B0 characters each.

Characters are 7 x 1), with decenders; within an 8 x 13 or
an B x 17 pixel frame. This generates well forsed
characters which are easily read even for equations or
computer notation. They are not squeezed together.

" This is possible because full interlace is supported.

32 K characters (over 12 pages), this could be used
for aultiple pages or for roll down features.

Standard ASCI] character set (128 characters).

Inverse videa.



braphics sode
Limited 'character’ graphics is supported. This is not a high
resolution graphics board, but sose capability is provided
{resolution is approxisatly 1460 x 72 ).

Interlace
The current firsware generates a non interlaced video signal,
this allows for a very stable (flicker free) screen.
Future versions of the firsware could support an interlaced
screen (the necessary hardware is therel.

SOFTWARE /F IRNHARE

The majority of the driver progras for this board is
contained within a 2716 EPRON that is accessable only to
the on board 7-B0 (this seans that the main processor does
not even need to know it is there).

The firaware say be changed by reprograseing the on hoard
2716 EPRON. Since the on board processor is a 180,
the main systes may be used to aid fireware developaent.
The current firaware (supplied by John Youden) will support
21l necessary console like functions, future versions will
include far sore features.

HAIN PROCESSOR INTERFACE

This board is interfaced to the main processor through 2 1/0
ports.
Transfer rates in excess of 19.2 Kbaud are possible.

Due to it’s 1/0 sapped mature this board takes up no systes
seaory space.

This board can esulate a terminal with no additional software
overhead for the sain processor (it can look exactly like
@ tersinal to the sain processor),

Graphics sode
High resolution (512 to 640 pixels hnrizuntally,'480 to 408
pixels vertically) graphics facilitates the generation
of graphs, etc. under software control.

Interlace
The very high resolution of this unit is obtained by using
interlaced video. This causes a flicker probles which
can be minimized as follows:
A. use a low level of asbient light and a sediue setting
: for brightness.

B. wuse a 301 to 30% neutral gray plastic filter sheet in
front of the monitor. This is econosical, and brings
spectacular results.

C. use a slow phosphor tube: P7 blue, P3? green, or P40
light blue. P39 provides a sinimus of eye fatique
for day-long use.

SOFTWARE/F IRHWARE

All of the software driver progras is in user accessable
sesory. The bank selection designed into the systes
should be invoked if the driver is esbellished to the
point that it’s size becoses a probles.

Since all of the software is accessable to the user, the
full software development capability of the systea can
be used to fix ’bugs’ -and to add to the display driver.
No driver routine exists currently, Bob Wells, an experienced
prograsser, has offered to write one.

MAIN PROCESSOR INTERFACE

This board is sesory sapped, which seans that to the smain
processor it looks like a bank of sesory.
Transfer rates of 2 H bits/sec. are possible.

Data in video memory can be read, an exellent feature for
text editors, etc. where no second copy is needed.

Takes up systea memory only when it is used (at other
tiees it is phantosed out).

This board can eaulate a tersinal with the proper driver
progras in CP/H,



OTHER FEATURES

PRICE

Honochrose display

Dutputs for both cosposite, and separated video are provided.
Sose sonitors like separated video.

Nay be used with either a standard monitor, or a TV set
sodified for direct video entry.

A keyboard port is provided, a parallel keyboard say be
interfaced to the main systes through the video board.

. The circuitry for a light pen interface is included. No light

pen is included, and the current firaware does not support
this feature; but both could be added later if sufficient
interest was shown,

This board, together with soee sisple additional hardware, can
be sade into a stand alone tersinal.

Several sieple smodifications to the WANECO board are to be made.

This board has been tested, showing no prchless (after necessary
sodification were madel.

This board is to be wave soldered, with no back loading
necessary.

Tota: cost of this board is $ 180.

OTHER FEATURES

PRICE

Color graphics.
Bray scale.

TV / TV camera image capture, display (the basics of an
isage processing systes).

Composite video output, separated video signals aust be
juspered out if they are needed. Most sonitors require
coaposite video,

REB color video output.

Uses standard sonitor, color sonitor, or sodified TV set.
Uses 10/4 board for keyboard input.

The circuitry for a light pen is included.

No change froa the Digital Graphics design is mecessary
(although bypass capacitors appear desirable).

Digital Graphics has a reputation for producing trouble free
systeas. Meeory tests have been run in a club systes
at speeds greater than & Wz,

Due to the high density layout, with closely spaced traces,
the boards sust be hand soldered.

Total cost of vidao systes § 3(O.,

Note: These two boards are not mutually exclusive; a system with
two video boards, and two CRT monitors is possible.




CAT-100

B =DIGITAL
f =CGRAPHIC
=G5YSTEMS, INC.

A COMPLETE COLOR IMAGING SYSTEM

ON TWO S-100
BOARDS e Photographic

trigger input

fRain video output: 1, 2, 3-or 4-bit D/A
with bullt-In gray secale and 16 colors

3 RGB color outputs .

Test points and
signals for
custom

with : * Interface

video frame grahher.

FUNCTIONAL CHARACTERISTICS

The CAT-100 is-a powerful, integrated, ex-
pandable, general-purpose digital video imaging
system for S-100 bus microprocessors. It consists
of two standard-size S-100 boards in its basic con-
figuration. It offers three fundamental functions: a
video frame digitizer, an image memory, and an
output video generator.

The digitizer can capture a video frame in
1/60th of a second and store it in the on-board
32K-byte image memory. The image memory is
accessible for image generation or processing in the
address space of the $-100 bus through a window
which can be selected or deselected by software.
The video generator displays the digitized image in
16 shades of gray or 16 colors on standard black
and white or color TV monitors, or high-resolution
RGB monitors.

The CAT-100 prov:des a variety of synchroni-
zation choices; it can generate its own RS-170
video sync, extract sync from any external video
source, or lock onto a separately supplied external
sync signal. Two types of video A/D conversion
circuits provide a choice of 1, 2 or 4 bits per pixel

Expansion bus for additional
buffer capacity

Video input: built-in
real-time 1, 2 or 4-bit
A/D convarsion

Built-in expandable 32K-byte
graphic/alphanumeric buffer

Buiit-in 7x8 full ASCHl
character generator -

nghtpen Inpul

at maximum video rate. The first circuit is a con-
ventional converter yielding 16 gray levels, the
other is a contouring circuit -useful for reducing
images to outlines. The software-selectable system
parameters include a variety of image formats,
video output controls, digitization commands,
addressing modes, vertical image offset, photo
trigger and lightpen controls. Fifteen formats using
the entire buffer capacity are selectable for digiti-

zation as well as for display and offer resolutions

ranging from 256 to 1280 pixels per TV line.

The text mode, with a high definition 7x9
character generator, can display up to 2,640 char-
acters on a screen organized as 33 lines of 80
characters. A smooth scrolling feature allows the
user to scan the entire text file at a variable speed
while the characters remain perfectly legible. A
lightpen can be connected directly to the CAT-
100, and the interaction provides 18 bits of co-
ordinates resolving one pixel in the 480x512
format. A photo trigger synchronizes the display of
a single frame with the shutter of a photographic
camera. ;




CAT-100 SPECIFICATIONS -
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CONDENSED TECHNICAL SPECIFICATIONS
CONTROL AND STATUS REGISTERS

5 control and 3 status registers accessed as I/O ports.
Switch-selected I/O address boundaries.

Can be located anywhere in I/O address space.

The 5 control registers allow a large variety of
functional modes to be selected by software:

- General system timing: choice of 3 fundamental clock
speeds; for each speed, choice of 2 shift clock ratios and
3 pixel clock ratios for graphics formatting; interlace
enable; digitize/display command; graphics/text mode;
text formatting and smooth vertical scrolling displacement.

-Main video output mixer control: live video view switch;
dot mode; gray scale/equal weight summation control; gen-
eral video output polarity; 4 individual pixel bit masks.

—-Graphic buffer addressing: internal page select (6 bits)
for 128K-byte total capacity; window select/deselect flag;
video synchronization source select.

~Graphic image initial displacement address for both the
digitize and the display modes; rough text scrolling and
general displacement address (12 bits).

-Buffer 16K-bank select; contouring circuit enable;
contouring polarity select; photographic trigger input
enable; lightpen input enable.

The 3 status registers permit S-100 software to closely
monitor the status of CAT-100 video activity:

-TV field activity; field number; vertical blanking;
digitize busy flag; lightpen actuation signal.

-Lightpen “seen” flag; lightpen X-Y coordinates (18 bits).

GRAPHIC MEMORY BUFFER

On-board 32K-byte capacity in basic CAT-100 system.
Organized in 2 banks of 16K bytes of dynamic memory.
Expandable up to 256K of capacity in 32K increments on
extension boards for better gray scale or color resolution.
2-port design for a totally snow-free and clean display:

— internal port for fast video access;

— external port for S-100 bus. Access.time: 1 microsecond
average, 25 microseconds maximum during 0.2% of the time.
Convenient addressing scheme:

— Fixed access window in S-100 memory address space.

— Window size (2K/8K) and location are switch-selectable.

— The software-selectable page of the CAT-100 buffer
appears to the CPU as regular memory located in the window.

— Allows large buffers to be addressed without consuming
a large fraction of the S-100 address space.

VIDEO INPUT

On-board 4-bit A/D converter yields 16 gray-scale levels.
Full video-rate digitization: 1/60th of a second for a
resolution of 240 x 256 x 4 or equivalent.

Can be set to generate 1, 2 or 4 bits per pixel.

Conversion speed: better than 76 nanoseconds for 4 bits.
Accepts standard 1.4 volt composite B/W video; Z=75 ohms.
Automatic composite sync extractor.

Accepts EIA RS-170 or “random interlace” synchronization.
No equalization requirements: will sync on a video tape

or a video cassette recorder output.

Also accepts/generates external sync (selectable by software).

On-board proprietary 2-threshold slicing/contouring

circuit as an alternative to the A/D converter.

Maximum output rate: 26 Mbits/sec. for both the A/D
converter and the contouring circuit.

Accepts external digital data from higher performance
converters or real-time video processing equipment.

Direct view of live contoured image before digitization.
Large number of input formats matching the output formats.

VIDEO OUTPUTS

One main and 3 auxiliary standard composite video outputs.
All 4 video outputs are 1.4 volt p-p; Z=75 ohms.

Each output may display an independent digital image.

The main output is driven by a 3-source video mixer which
will show any combination of up to 3 simultaneous images:
the live video input, the real-time contoured video input,
and a digitized image or a text stored in the buffer.

GRAPHIC MODE

On-board 4-bit D/A converter; 4 individual bit switches.
Can be set to generate 2, 4, 8 or 16 levels of gray scale.
Dot mode available for 256, 288 and 320 pixels per line.
When dot mode is selected, the main output display is
composed of discrete square dots and shows a pleasant
homogeneous texture horizontally and vertically.

@ Variety of output mapping formats, fully compatible with
all the input formats.

3 aspect ratios: square, standard rectangular, compressed.
For each aspect ratio, an image can be mapped into

3 interlaced formats and 7 non-interlaced formats.

@ 30 software-selectable GRAPHIC FORMATS, listed in the form:

Lines/frame x Pixels/line x Bits/pixel

. SQUARE RECTANGLE CONDENSED*
480 x 512 x 1 454 x 576 x 1 408 x 640 x 1
480 x 256 x 1 454 x 288 x 1 408 x 320 x 1
480 x 256 x 2 454 x 288 x 2 408 x 320 x 2
240 x 1024 x 1 227 x 1152 x 1 204 x 1280 x 1
240 x 512 x 1 227 x 576 x 1 204 x 640 x 1
240 x 512 x 2 227 x 576 x 2 204 x 640 x 2
240 x 256 x 1 227 x 288 x 1 204 x 320 x 1
240 x 256 x 2 227 x 288 x 2 204 x 320 x 2
240 x 256 x 3 227x288x 3 204 x 320 x 3
240 x 256 x 4 227 x 288 x 4 204 x 320 x 4

= OPTIONAL

COLOR OUTPUT

® “Color” switch selects B&W output when off, composite
color output with 3.58MHz burst and subcarrier when on.

® “Palette” switch superimposes gray scale to colors
when on, dis?lays plain colors when off.

@ ‘“Saturation” switch decreases the amplitude of the
subcarrier for one half of the displayed colors,
and can be combined with “Palette’ to offer 4
different definitions of the 16 available colors.

e “B/W’’ switch substitutes a dark gray and a light gray
for 2 of the 16 colors by suppressing their subcarrier.

® The last three switches present 8 different ways of mapping
the 4 bits of each pixel into 16 colors.

@ With 4 bits per pixel, either the MSB controls the luminance
(“Palette” on), or all 4 bits control the luminance (“Palette”
off). 3 LSB’s control the hue.

TEXT MODE

® A software-selectable alternative to the graphic mode.

@® Makes efficient use of the buffer as a text file: 32,768
characters are stored, with up to 2,640 visible at one time.

@ High quality full ASCII 7x9 character generator.

® Any character can be individually inverted by software.

@ Instant scanning through the 32K-character text file by
setting appropriate base address in control register.

® Smooth scrolling at raster line level permits variable
scanning speed; text always remains perfectly legible.

® No wrap-around at end of buffer.

® 6 software-selectable TEXT FORMATS, listed in the form:

Text lines/frame x Characters/text line
29 x 64 29 x 72 29 x .80 33 x64 33 x72 33.x 80

LIGHTPEN INPUT

® Enabled by software; interaction flagged in status.

® 18 bits of X-Y coordinates available in status.

@ CAT-100 timing must be restarted by software within one
millisecond after interaction occurs.

e Input specs: active-high TTL pulse > 100 nanoseconds.

PHOTOGRAPHIC TRIGGER INPUT *

® Armed by software; screen blanks and waits for signal.

® Photo input designed to be grounded by closure of the
“X” flash contacts of a photographic camera.

® A complete frame is then displayed and photographed. This
technique avoids partial or multiple exposures and yields
clean individual pictures or animated films.

POWER ® DC voltages unregulated per S-100 specs.
+8V, 2.5A typical; +16V, 0.8A typical; -16V, 0.3A typical.

TEMPERATURE +10°C to +40°C ambient, operating.
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