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IMS G300

Features

@® 66, 85, 100 and 110
MHz video rates.

® 1,2, 4 and 8 bits/
pixel in pseudo color.

@ 24 bits/pixel in
gamma corrected
color.

@ Four byte-wide multi-
plexed pixel inputs.

GZ SGS-THOMSON

The INMOS Color Video Controllers

Following the success of INMOS Color Look-
up Tables comes a new range of Color Video
Controllers to support the ever-growing need for
improved graphics systems.

The graphics market is demanding higher

resolutions, faster drawing speeds, and upgradable
drawing algorithms. This new range of CVCs is
designed to meet these requirements and to
maintain INMOS'’ position at the forefront of
graphics technology.

The Philosophy

Functional integration, interface flexibility,
application programmability . . . . all on the graphic
designers wish-list, but never before available on a
single chip. Until now. With the ability to interface to any
microprocessor, and the programmable flexibility to
switch in software for use with any monitor, the INMOS
Color Video Controllers set new standards in medium
and high resolution graphics control.

Single
Device

The Range

In 1989 INMOS launched the IMSG300 Color Video
Controller to support screen resolutions as high as 1280
x 1024 pixels and variable pixel depths of color upto 24
bits. By building on this architecture INMOS has
introduced two new powerful devices, the IMSG332 and
IMSG364.

As well as having all the functionality of the
IMSG300 as shown below, the new devices also include
an on-chip 64 x 64 pixel color cursor and the ability to

support interleaved serial port accessing. The G332 is
s0 named because of its 32 bit multiplexed pixel port;
likewise the G364 has one which is 64 bits wide making
both devices ideal for supporting screens upto 1280 x
1024 pixels.

The INMOS range of CVCs support high resolution
graphics in pseudo color (1, 2, 4, 8 bits/ pixel), true color
(15,16 bits/pixel) and full color (24 bits/ pixel), from VGA
640 x 480 to 1280 x 1024 pixel screen sizes.

The Architecture
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Muiltiplexed Pixel Ports

To achieve the very high video rates required by
high resolution graphics the CVCs use 32 and 64 bit
wide multiplexed pixel ports to interface to the bit map
memory. Pixel multiplexing minimises the signal rate
external to the CVC so keeping the frequency down to
rates which can be driven comfortably by todays
VRAMs and TTL drivers. The CVC internally serialises
these pixels up to the full video rate.

Multiplexed Video
Pixel Dot Rate
Port

Video Timing Generator

The architecture of the CVCs is simple and
straightforward; all register locations are memory
mapped with no special cycles necessary to program
them.

The video timing generator is a programmabile finite
state machine which is programmed by loading a
number of timing parameters which describe both
screen and bitmap format. Most of the parameters are
completely independently variable giving enormous
flexibility to the system. The resolution of the video timing
generator is one quarter that of the individual pixels,
hence scan lines are defined in multiples of four pixels.

The video timing generator can handle both
interlaced and non-interlaced screens in any aspect
ratio over a frequency range of 100MHz. It can be
configured to free run, providing composite or separate
sync, or to lock onto an external synchronising source
which may be another CVC, giving the potential for
multiple, synchronous video systems. In either mode, it
supplies composite blank to the video DACs, and it is
capable of supplying them with tesselated or plain
composite sync when in internal (master) mode. EIA
343 (NTSC) and CCIR (PAL) television standards are
also supported.
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Micro Port

The micro port is a bidirectional 24 bit interface
which can be configured to operate in 24 bit wide word
mode and 8 bit byte mode (G300 only). It consists of a
multiplexed address and data bus with several control
signals and is used for programming both the video

timing generator screen description registers and the
Color Look-up Table. To the programmer it appears
simply as a block of memory occupying a small amount
of address space.
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i Video RAM Support

Video RAM support is provided by a screen refresh mechanism which
performs a DMA to the video RAM and allows seamless mid-line update of the
screen.

The video RAM shift register can be made to behave as though it is
infinitely long, and the flow of pixels onto the screen is controlled by starting and
stopping the pixel shift clock at appropriate times. A continuous

serial clock output is also provided for system synchronisation.
{ This method of control divorces the screen line length from
dependence on the video RAM shift
register length, allowing for very long

Any
Host
Processor

Sgg D/;%/ display lines without extra multiplexing
Controller Device and for efficient use of memory

irrespective of screen dimensions.

‘Waltz’

- dancing teapots.

A 1K x 1K pixel screen showing ray traced images with anti-aliasing run on the IMS G300 and IMS T800.
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Interleaved Operation

The G332 and the G364 also have an interleaved
mode which allows two banks of video DRAMSs to be
used, each running at half the frequency required when

using one bank. The 32 bits of data are loaded
alternately from each VRAM bank, enabling the devices
to be run in true color and full color at high video
frequencies.

Color
Video
Controller

Color Look-up/Gamma Correcting Table

The Color Look-up Table (CLUT) is a 256 location
by 24 bit RAM and it can be used in two ways. As well as
being used as a CLUT for pixel addresses in pseudo
color, the RAM can also be used as a mapping RAM
for “gamma correction”. This effect is caused by the

non-linear properties of both the eye and the monitor
phosphor. This feature of gamma correction is
especially useful in color critical applications such as
desktop publishing and studio graphics.

Color Intensity

Framestore

Phase-Locked Loop

All the CVCs integrate a phase-locked loop. This
allows the part to be driven from a low speed clock in
the 5-10 MHz range and to be internally multiplied by a
user-specific factor to achieve the required high
frequency video rates. The fact that there are no video
rate digital signals on the board leads to easier and
cheaper pcb design, as well as aiding in compliance
with RFl emissions regulations; the programmability

TTL Level Video Dot Rate

Phased-Locked Loop

5to 10 MHz = 5fto 10f MHz

Xf

means any screen can be driven by a single crystal
under the control of the applications software.

Cursor Store

The G332 and G364 both have an on-chip cursor
store which consists of a 64 x 64 x 2 bit RAM. The cursor
position is held in a single 24 bit register as an X-Y
location relative to the top left of the screen (making it
independent of monitor choice). The position defined is
that of the topmost, leftmost pixel of the cursor. The 2 bit
cursor pixels address a 3 location by 24 bit CLUT, i.e. 3
colors 24 bits deep and one transparent allowing any
shape cursor to be used.
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IMS G332
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Features

@ 85, 100; 110, 135" MHz video rates.
® 1, 2, 4 and 8 bits/pixel in pseudo color.
@® 15 and 16 bits/pixel in gamma corrected color.
@ 32 bit multiplexed pixel port.
@® |Interleaved and non-interleaved operation.

® 64 x 64 x 3 color cursor.

* Available 1991
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IMS G364
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Features

@® 85, 100, 110, 135 MHz video rates.
® 1, 2, 4 and 8 bits/pixel in pseudo color.
® 15,16 and 24 bits/pixel in gamma corrected color.
@ 64 bit multiplexed pixel port.
@® Interleaved and non-interleaved operation.

® 64 x 64 x 3 color cursor.

* Available 1991




i CVC Application Areas

3-D graphics
systems

PC graphics
acceleration

Embedded
inaustrial
monitoring

Desktop
publishing

Standalone
workstations

CAD/
CAM/CAE
systems

X-Window
Terminals -

INTEL /860
graphic
systems

Studio
graphics

Macintosh
add-on
boards

Image
acquisition
and display
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The CVCs reduce overall system costs by virtue of
their high level of integration whilst at the same time
allowing considerably enhanced functionality.

A basic graphics system using a CVC has a very
low chip count, typically less than five packages in
addition to the processor and the RAM arrays. The
effect of this is to reduce the complexity of the graphics
subsystem to the level where it no longer dominates the
entire system.

Applications such as standalone workstations,
simulation and animation need the ability to farm out
complex drawing tasks and to merge multiple pages of
screen data in order to meet the heavy demands on
both drawing and bitmap bandwidth made by such
systems.

The CVC can be configured as either master or
slave by the application software so that multiple,
synchronous arrays of CVCs can be constructed. Since
all video data is kept down to TTL compatible rates,
graphics data distribution can become just another back
plane operation and expanding graphics power is simply
a matter of plugging in another standard graphics card.

To support TV studio graphics the video timing
generator on the CVCs can be programmed to produce
EIA 343 or CCIR standard synchronising waveforms for
interlaced systems. This makes it ideal for studio work
both as an image grabber and for conversion between
studio and computer standards.

The option of using a 24 bit color range is most
useful in this environment.

The CVC will output either composite video (with
or without flyback tesselations) or separate video and
digital sync. It can be switched in software from being
the master in a system to being a slave responding to a
global synchronising scheme.

Synchronising signals

R Analogue
G video
B outputs

Analogue
video

outputs
/

Video DRAM
bitmap store

R Analogue
G video
B outputs
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IMS G300 Graphics Module
- IMS B419

Features

® IMS T800-20 transputer

® IMS G300 Color Video Controller

® 2 Mbytes of four cycle DRAM

@ 2 Mbytes of four cycle VRAM

@ Pixel rates 70 to 110 MHz at 8 bits/ pixel

® Communicates via 4 INMOS serial links (selectable
between 10 or 20 Mbits)

® Conforms to published transputer module
(TRAM) specification and forms part of the
INMOS 7q systems range

Whilst the Color Video Controller range is
compatible with any microprocessor, INMOS has
used its own transputer on a board to enable
potential users to evaluate the IMS G300.

The IMS B419 incorporates the IMS G300 Color
Video Controller with the IMS T800 32 bit floating point
transputer to form a high performance graphics system.
2 Mbytes of four cycle DRAM provide a general purpose
store sufficient to run applications such as an X window
system, and allow INMOS development tools to be
resident on board. 2 Mbytes of Video RAM provide
arbitrary screen resolutions up to a maximum of 1280 x
1024 8 bits/ pixel with unrestricted screen formats at
resolutions below this.

The board is supplied with software graphics

® Size 6 TRAM libraries conforming to the CGI (Computer Graphics
Interface) standard.
The B419 can plug into a variety of motherboards
(PC, VME bus, Double Eurocard).
SGS-THOMSON
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Actual size.
\ |III|II|I||I"I
. - PART PACKAGE SPEED
AR IMSG300G-665 84 Pin Grid Array 66 MHz
100 Pin CQFP IMSG300G-85S 84 Pin Grid Array 85 MHz
IMSG300G-10S 84 Pin Grid Array 100 MHz
IMSG300G-11S 84 Pin Grid Array 110 MHz
IMSG300F-66S 100 Pin Ceramic Quad Flatpack 66 MHz
IMSG300F-85S 100 Pin Ceramic Quad Flatpack 85 MHz
IMSG300F-10S 100 Pin Ceramic Quad Flatpack 100 MHz
IMSG300F-11S 100 Pin Ceramic Quad Flatpack 110 MHz
B4PGA IMSG332F-85S 100 Pin Ceramic Quad Flatpack 85 MHz
IMSG332F-10S 100 Pin Ceramic Quad Flatpack 100 MHz
IMSG332F-11S 100 Pin Ceramic Quad Flatpack 110 MHz
IMSG332F135S 100 Pin Ceramic Quad Flatpack 135 MHz*
e IMSG364G-85S 132 Pin Grid Array 85 MHz
IMSG364G-10S 132 Pin Grid Array 100 MHz
IMSG364G-11S 132 Pin Grid Array 110 MHz
IMSG364G135S 132 Pin Grid Array 135 MHz*

132 PGA  Higher speeds between 110 and 135 MHz will be introduced in 1991.
N.B. PQFP packages for the G332 and G364 are under development.
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For further information contact one of the following:-

INMOS Headquarters:

INMOS Limited, Worldwide Headquarters, 1000 Aztec West, Aimondsbury, Bristol BS12 4SQ, United Kingdom Tel: (0454) 616616 Fax: (0454) 617910

INMOS Business Centre Headquarters (USA), SGS-THOMSON Microelectronics, 2225 Executive Circle, PO Box 16000, Colorado Springs,
Colorado 80935-6000, USA Tel: (719) 630 4000 Fax: (719) 630 4325

INMOS Business Centres (For Technical and Marketing Support):

Planar House, Parkway, Globe Park, Marlow, Bucks SL7 1YL, United Kingdom Tel: (0628) 890 800 Fax: (0628) 890391

7 Avenue Gallieni, BP93, 94253 Gentilly Cedex, France Tel: (1) 47 40 75 75 Fax: (1) 47 40 7910

Bretonischer Ring 4, Neukeferloh Technopark, 8011 Grasbrunn, West Germany Tel: (89) 46 00 60 Fax: (89) 460 54 54

Nisseki Takanawa Building, 4th Floor, 18-10 Takanawa 2-chome, Minato-ku, Tokyo 108, Japan Tel: (3) 280 4125 Fax: (3) 280 4131

28 Ang Mo Kio Industrial Park 2, Singapore 2056, Tel: (65) 482 14 11 Fax: 65 482 02 40

Five Burlington Woods Drive, Suite 201, Burlington, Massachusetts 01803, USA Tel: (617) 229 2550 Fax: (617) 229 6010

9861 Broken Land Parkway, Suite 320, Columbia, Maryland 21045, USA Tel: (301) 995 6952 Fax: (301) 290 7047

200 East Sandpointe, Suite 650, Santa Ana, California 92707, USA Tel: (714) 957 6018 Fax: (714) 957 3281

2620 Augustine Drive, Suite 100, Santa Clara, California 95054, USA Tel: (408) 727 7771 Fax: (408) 727 1458

1310 Electronics Drive, Carrollton, Texas 75006, USA Tel: (214) 466 8844 Fax: (214) 466 7352

SGS-THOMSON Microelectronics Headquarters

Head Office: Strawinskylaan 1725, World Trade Center, Amsterdam, The Netherlands

Worldwide Headquarters: 7 Avenue Gallieni, BP93, 94253 Gentilly Cedex, France Tel: (1) 47 40 75 75 Fax: (1) 47 40 7910
Worldwide Headquarters: Via C. Olivetti 2, 20041 Agrate Brianza, Italy Tel: (39) 603 1 Fax: (39) 603 700

SGS-THOMSON Microelectronics Sales Offices:

Suite 211, 302 New South Head Road, Edgecliff, NSW 2027, Australia Tel: (2) 327 39 22 Fax: (2) 327 61 76

R. Henrique Schaumann 286-CJ33, 05413 Sao Paulo, Brazil Tel: (11) 883 54 55

341 Main St. North, Brampton, Ontario, Canada Tel: (416) 455 05 05 Fax: (416) 455 2606

Beijing No. 5 Semiconductor, Device Factory, 14 Wu Lu Tong Road, Da Shang Mau Wai, Beijing, China Tel: (861) 202 43 78
Herlev Torv 4, 2730 Herlev, Denmark Tel: (2) 94 85 33 Fax: (2) 94 86 94

7 Avenue Gallieni, BP93, 94253 Gentilly Cedex, France Tel: (1) 47 40 75 75 Fax: (1) 47 40 7910

20 Place Des Halles, 67000 Strasbourg, France Tel: (88) 25 49 90 Fax: (88) 22 29 32

22nd Floor Hopewell Centre, 183 Queen's Road East, Wanchai, Hong Kong Tel: (5) 861 57 00 Fax: (5) 865 65 89

India Liaison Office, 62, Upper Ground Floor, World Trade Centre, Barakhamba Lane, New Delhi 110001 Tel: (91-11) 371 5191 Fax: (91-11) 371 5192
V.le Milanofiori, Strada 4, Palazzo A/4/A, 20090 Assago (M), Italy Tel: (2)89213.1 Fax: (2) 8250449

Via R. Fucini 12, 40033 Casalecchio Di Reno (BO), Italy Tel: (51) 591914 Fax: (51) 591305

Via A. Torlonia 15, 00161 Roma, Italy Tel: (6) 8443341/2/3/4/5 Fax: (6) 8444474

Nisseki Takanawa Building, 4th Floor, 18-10 Takanawa 2-chome, Minato-ku, Tokyo 108, Japan Tel: (3) 280 4125 Fax: (3) 280 4131
8th Floor Shinwon Building, 823-14 Yogsam-Dong, Kangnam-Ku, Seoul 135-080, Korea Tel: (2) 5563 0399 Fax: (2) 552 1051
Dillenburgstraat 25, 5612 Am Eindhoven, The Netherlands Tel: (40) 550015 Fax: (40) 528835

28 Ang Mo Kio Industrial Park 2, Singapore 2056, Singapore Tel: (65) 4821411 Fax: (65) 4820240

Calle Platon 6, 4th Floor, 5th Door, 08021 Barcelona, Spain Tel: (3) 2022017 - 2020316 Fax: (3) 202 1461

Calle Albacete 5, 28027 Madrid, Spain Tel: (1) 4051615 Fax: (1) 4031134

Borgarfjordsgatan 13, Box 1094, S-16421 Kista, Sweden Tel: (8) 7939220 Fax: (8) 7504950

Chemin Francois-Lehmann 18/A, 1218 Grand-Saconnex (Geneva), Switzerland Tel: (22) 798 6462 Fax: (22) 7984869

12th Floor, 571 Tun Hua South Road, Taipei 10654, Taiwan, R.O.C. Tel: (2) 755 4111 Fax: (2) 755 4008

Planar House, Parkway, Globe Park, Marlow, Bucks, Tel: (628) 890800 Fax: (628) 890391

Gutleutstrasse 322, 6000 Frankfurt, West Germany Tel: (69) 237 492 Fax: (69) 231957

Bretonischer Ring 4, Neukeferloh Technopark, 8011 Grasbrunn, West Germany Tel: (89) 460060 Fax: (89) 4605454
Eckenerstrasse 5, 3000 Hannover 1, West Germany Tel: (511) 634191 Fax: (511) 633552

Erlenstegenstrasse 72, 8500 Nurnberg 20, West Germany Tel: (911) 597032 Fax: (911) 5980701

Frankfurter Str. 22a, 5200 Siegburg, West Germany Tel: (2241) 6608486 Fax: (2241) 67584

Oberer Kirchhaldenweg 135, 7000 Stuttgart, West Germany Tel: (711) 692041 Fax: (711) 691408

Sales & Marketing Headquarters (USA).
1000 East Bell Road, Phoenix AZ85022-2699, USA Tel: (602) 867 6100 Fax: (602) 867 6102
North & South American Sales Coverage by State:-

Alabama - Huntsville (205) 533 5995 New Jersey - Voorhees (609) 772 6222
Arizona - Phoenix (602) 867 6100 Oregon - Tigard (503) 620 5517
California - Irvine (714) 250 0455 Texas - Austin (512) 339 4191

- San Jose (408) 452 8585 - Carrollton (214) 466 8844
Colorado - Boulder (303) 449 9000 Washington - Seattle (206) 524.6421

Georgia - Norcross (404) 242 7444

lllinois - Schaumburg (708) 517 1890
Maryland - Columbia (301) 995 6952
Massachussetts - Waltham (617) 890 6688

INMOS reserves the right to make changes in specifications at any time and without notice. The information furnished by INMOS in this publication is believed to be accurate:

" however, no responsibility is assumed for its use, nor for any infringement of patents or other rights of third parties resulting from its use. No licence is granted under any

patents, trade marks or other rights of INMOS.
TAGRAM is a trademark of the SGS-THOMSON Microelectronics Group
July 1990

NMOS, IMS, and OCCam are trade marks of INMOS Limited 42-1121-00
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