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11.3 Moving software from the IMS G300A to the IMS G300B 

11.3.1 Introduction 

The first engineering samples ofthe IMS G300 were designated revision' A' . However, following much cus
tomer consultation, the device was enhanced with a number of additional and Improved features. This de
vice is currently In production and Is designated revision 'B'. The following text provides an overview of the 
hardware and software changes required to upgrade an IMS G300A design to a G300B design. Reference 
should be made to other INMOS publications, namely the data sheets for the IMS G300A and IMS G300B, 
and INMOS technical notes 62 and 66. The technical notes explain the design and the use of the INMOS 
IMS B419 graphics TRAM, using the IMS G300. In particular, technical note 66 explains the use of the IMS 
G300 and the IMS B419 as well as using the feature enhancements on the IMS G300B. 

11.3.2 Differences between the revisions A and B 

There are several enhancements implemented on the IMS G300B. These are listed below. 

• New bits per pixel options, 4,2,1 

• Use of the colour palette in mode 2 

• Composite blank Input I output 

• Software control of phase locked loop 

• VRAM transfer address step control 

• Common screen data organisation for interlace and non-interlace modes 

• Enhanced operation of host interface in byte mode 

11.3.3 Software changes required when upgrading from revision A to B 

The IMS G300 revision B is upwardly software compatible with revision A except for the initialisation. A 
couple of minor but Important changes must be made to this part of the software when upgrading from IMS 
G300 revision A to B. This section details the changes required, assuming that none of the IMS G300B 
feature enhancements are being used, so the device Is thus functionally operating In exactly the same way 
as before. 

11.3.4 Bits per pixel 

Different bits per pixel can now be used with the IMS G300B, being 4,2 and 1 in addition to the 8 and 24 bits 
per pixel modes on the A revision. In orderto use8 bits per pixel, bits 18 and 17 in the control register must 
both be set high. This may be achieved by logically OR'ing the control register value with #60000 or 
39321610, or adding this value. 



Designing with INMOS colour video controllers 241 

11.3.5 Use of the colour palette In mode 2 

With the IMS G300A In mode 2 the 24 bit pixel values were used as the three 8 bit colour values for RGB 
directly, without using the colour palette. The IMS G300B uses the three 8 bit pixel value fields to address the 
colour palette, thus generating the three 8 bit colour values for RGB. This allows gamma correction and 
non-linear colour translations to be performed for eaCh colour Individually. This does mean, however, that 
the IMS G300B colour palette must be correctly programmed when operating In this mode. A simple one to 
one Identity translation can be performed by programming the three colour values at each palette location 
with their address. location n, for example, would be programmed with: 

nOR «n <8) OR (n >16» 

Note that this does not perform any function between the Input pixel value colour fields and the output RGB 
colour values. 

11.3.6 Composite blank Input I output 

The IMS G300B allows a composite blank signal to be either an Input or an output. Bit 16 In the control 
register controls the direction of this. This bit must be set high (CBlank set to output) in order for this function 
to be inactive. This may be achieved by logically OR' Ing the control register value with #10000 or 6553610, 
or adding this value. 

11.3.7 Phase locked loop control bit 

Bit 51n the boot location controls the phase locked loop with the B revision. This must be set high to enable 
the phase locked loop, if desired. This may be achieved by OR' ing the multiplier value required with #20 or 
3210, or adding this value. 
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11.4 HardWare design upgrading from the IMS G300A to the IMS G300B 

11.4.1 Introduction 

This note describes the hardware changes required when upgrading from the IMS G300A to the IMS G300B. 
Reference should be made to section 11.3, 'Moving software from the IMS G300A to the IMS G300B' and 
data sheets for both the IMS G300A and IMS G300S In conjunction with this text. 

11.4.2 Modifying a board designed originally with the IMS G300A to accept an IMS G300B 

An existing board designed orginally for an IMS G300A can be upgraded to take advantage of the extended 
features of the IMS G300S. This would be done, for example, where use of the altemative pixel colour reso
lution modes (blts-per-pixeQ of the IMS G300S were desired from a pseudo-colour system, or where use 
of the colour palette for gamma correction was desired for use with a full-colour system. 

There are a number of differences between the two device revisions that need to be catered for. The IMS 
G300A employed two separate pins for the provision of device clocks, PIxClkin for use with a dot-rate 
clock and no on-chip frequency multiplication, and PIIClkin for use with the input clock for the on-chip 
phase-locked loop. Since these were alternatives, they have been combined on the IMS G300S to one pin, 
Clkln, which Is In the same physical position as PIIClkin was on the' A' revision. The choice of whether the 
phase-locked loop (PLL) is enabled or disabled is then made by the logic state of a new bit allocation In the 
boot location, bit 5 of word address #X1AO, which must be written to during the device initialisation se
quence. A '1' in this bit position enables the PLL, whilst a '0' disables II. 

The PlxClkln pin freed by this re-design has been allocated a new function, and is called CBlank.1Wo bits 
in the control register, bits 16 and 23, configure the function performed by this pin, and a full description ofits 
use can be found in the datasheel. Since the CBlank pin can be configured to be either an input or an out
put, it must be set as an output (control register bit 16 high) when used in a board where the device Is replac
ing an 'A' revision part. In this situation the CBlank pin will be left disconnected and unused, and hence the 
value stored In bit 23 of the control register is irrelevant. 

Hence for a pseudo-colour system designed around the 'A' revision part and making use of the PLL, a'S' 
revision part can be used as pin-compatible replacement by ensuring that there is no connection to the 
CBlank pin. If the system has been designed notto use the PLL, and the device clock Is therefore supplied 
to the 'A' revision PIxClkin pin, the board must be modified to move this to the 'S' revision Clkln pin, and 
any connection removed from PixClkln to allow CBlank to be driven out. In this case, bit 5 ofthe boot loca
tion would be set to a '0' on device initialisation to configure the Clkln pin as a 'times one' input device 
clock. 
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A.1 Quality and reliability 

The following Information describes in a precise form the SGS-THOMSON approach to Quality and Reli
ability. The subject is comprehensively detailed in the SGS-THOMSON Microelectronics Quality and Reli
ability publication SURE 5. This program Is also applied totally to INMOS products. 

A.1.1 Introduction 

The Quality and Reliability of a product depend on all the activities from the conception and design of a new 
product, through production and shipment, to the service given to the customers. 

It is well known that Reliability must be designed Into the product and the process. To manufacture consis
tently reliable high quality products, SGS-THOMSON believes that it is essential for everyone in the com
pany to appreciate the Importance of maintaining and improving the levels of Quality and Reliability. 

SGS-THOMSON has adopted a Total Quality Control approach which means that everybody in the compa
ny must work to Improve Quality. 

With this approach problems can be solved at the stage where they arise, so that latent failures are not 
carried over to the next stage orto the finished product. Total Quality Control assures the conditions to avoid 
quality problems rather than simply eliminating defective finished products. 

A.1.2 Quality cuHure 

It is the precise choice of SGS-THOMSON to win its customers' trust via the establishment of a position of 
leadership for Service and Quality. The company must therefore have a quality based culture. 

This culture can be seen In the Individual behaviour of every person within the company and In the way each 
person interacts with his or her fellow worker to establish new and ever more demanding goals. It is sus
tained and nurtured thrJugh well defined policies, procedures, training and, of paramount Importance, 
through examples from the very highest company management levels. 

That quality Is perceived as a company wide responsibility is no more obvious than In the field of training. 
An ongoing program, called Total Quality Control, was started In 1982 to Involve all people and depart
ments in the company, wherever the company operates throughout the world. 

Total Quality Control takes the position that It Is not enough to believe that things must be done, you must be 
able to do them. To this end it has as Its primary objectives: 

• Promotion of the Total Quality Control concept 

• Training on statistical tools for people from all departments 

• The creation of technical work groups for specifiC quality Improvement programs 

• The Introduction of quality circles 

Fundamental to this program Is the conviction that quality is not an option, It Is an obligation and that every
one in the company can, given suitable motivation and training, make a real contribution to overall Improve
ments In quality levels. 
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From the very highest management levels and Involving designers, engineers, production, supervisors and 
line operators in addition to Quality and Reliability people, the Total Quality Control program focused on: 

• Personal motivation 

• Quality in design 

• Reliability in design 

• Improved statistical process control 

• Customer satisfaction 

Recently SGS-THOMSON has begun a new company wide campaign Quality and Service Culture for Ex
cellence based on the premise that basic quality Ideas and methodology, if applied properly, will give: 

• Complete Customer satisfaction 

• Zero defect products 

• Minimum product costs 

These three basic ingredients for excellence will be complemented by a long term program to Improve data 
processing networks and to reduce response times at all levels as well as the focusing of everyone's eff~rts 
on service, on quality and on process stability. 

Our ultimate goal Is to supply the products requested by our customers with zero delinquency, zero defects 
and of course 'Just In time'. 

A.1.3 Organisation and management 
SGS-THOMSON is organised In product Divisions/Groups, Geographical sales areas (RegionS) and Cor
porate departments. 

Quality and Reliability control activities are managed, performed and promoted by the Corporate Service 
and Quality group (which reports to the top management) and Quality and Reliability departments at Divi
sion/Group and plant level. 

Part of Corporate Service and Quality group Is the Central Reliability and Quality Control department. This 
organisation makes it possible for SGS-THOMSON to handle Quality and Reliability for an extensive prod
uct range both effectively and efficiently. 

Education and Training programs In the field of Excellence and Quality are managed by the Corporate Ser
vice and Quality organisation In cooperation with the Human Resources department. 

At every production location there Is an incoming Inspection department with the job of assuring the quality 
of purchased materials. 

Divisional Quality and Reliability departments evaluate the reliability of new processes and new products, 
before they go Into volume production. 

They require and coordinate corrective actions necessary to improve Quality and Reliability of products 
and processes; these Improvements are planned in quality budgets. 

They perform and collect reliability results and issue reliability reports for their products. 

Division Quality and Reliability departments interface directly with customers from design phase to approv
al of customers' product specifications. In the past, successful In-house customer qualification, testing 
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and joint qualification programs with customers has been achieved. SGS-THOMSON remains committed 
to these joint customer/vendor programs. 

Plant Quality and Reliability departments perform all the Quality and Reliability inspections and controls 
relevant to production done In their plants such as: incoming inspection, in process control, outgoing in
spection, reliability testing and failure analysis. 

A.1.4 Quality by design 

Since the Quality and Reliability of semiconductor devices depend to a large extent on the basic structure, 
SGS-THOMSON pays careful attention to Quality and Reliability studies at the design stage, paying deep 
attention to the users' reliability requirements and operating conditions. Quality and Reliability checkpoints 
for materials, process and device structure are considered from the design phase on. 

One of the key steps Is the Design Review which consists of a study of design documents, the definition of 
reliability test methods to check on the compatibility of processes with design goals and conditions of use, 
and review of failure mechanism history in similar products. 

In addition, qualification procedures are used mainly to ascertain the main characteristics of new proces
ses/products (or to evaluate process/product changes) and to guarantee the availability of a characterisa
tion and the complete set of specifications for introduction to SGS-THOMSON manufacturing. Qualifica
tion should demonstrate capability to meet customer requirements. 

A.1.5 Quality auditing 

SGS-THOMSON performs quality audits to verify that products, processes, programs and the Quality and 
Reliability organisations are all in accordance with the written procedures and specifications. 

A quality audit does not replace the normal quality monitors or acceptance but helps to ensure that every
thing is being done as it should be and to anticipate quality problems. 

SGS-THOMSON factories are familiar with internal and external audits. 

A.1.6 Documentation control system 

Quality and Reliability are measurable features. But, for measurements to have any meaning, they must be 
carried out in accordance with strict procedures and methods. Similarly, production processes must be 
managed in a repeatable way. this means that detailed Instructions and descriptions of every process step 
must be prepared and kept updated. 

This information is formalised in the company's specifications that cover all the procedures and process 
instructions. The Documentation Control System, therefore, documents all the various manufacturing pro
cesses and enc Jmpasses the SGS-THOMSON technical knOW-how. 

The Documentation Control System consists of a series of documents properly organised by subject and 
content. The system Is managed and administered by Document Control at Divisional Documentation Con
trol Centres for efficiently issuing, updating and approving specifications. Special text processing software 
is used to issue specification documents, allowing access to the updated versions only, ensuring rapid 
updating and distribution of documentation. The Documentation Centres guarantee homogeneity In speci
fications, record changes histories and issue general specification procedures. 

A very strict company procedure govems the engineering changes (issue, approval and modifications). 
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A.1.7 Reliability assurance 

Reliability testing is an ongoing process adopted to identify and then improve reliability performance. 

Accelerated tests, such as extended temperature operating life, THB and temperature cycling, are impor
tant tools for evaluating long-term reliability and stability of process and product parameters. 

SGS-THOMSON performs rigorous tests throughout production to ensure that production devices have the 
properly designed reliability. 

Reliability tests are conducted in two stages. 

First we test our engineering samples during design and development stages to see if their Quality and 
Reliability corresponds to that called for in the design. 

Reliability testing is usually performed on a small sample but for long periods or under very accelerated 
conditions to investigate wear-out failures and to determine tolerances and limits of design. For these tests 
it is also possible to use the step-stress procedure (for example, ESD resistance evaluation). 

The second type of test is performed periodically during production to check, maintain and improve the 
assured Quality and Reliability levels. 

The reliability tests involve both environmental and endurance examination and are performed under condi
tions more severe than those met in the field. These conditions, are chosen to accelerate, the occurrence of 
failures that would appear in actual operation, and care is taken to ensure that the failure modes and mech
anisms are unchanged. The data from reliability tests provide an objective tool for product performance 
evaluation under a wide range of conditions. 

When a failure occurs, the SGS-THOMSON engineers conduct an in-depth analysis of the failure mecha
nism/mode to apply immediate suitable corrective actions. 

Reliability testing activity during recent years has been extended to all SGS-THOMSON factories with new 
and advanced equipment enabling all the plants to perform all the main tests. 
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B.1 Graphics glossary 

Aspect ratio 

Back porch 

Bandwidth 

Bitmap 

Black level 

Blanking 

Blanking level 

Blanking period 

CLUT 

COlour table 

Colour value 

Composite sync 

Composite Video 

CRT 

DAC 

Display Memory 

DRAM Refresh 

I, 

Frame Buffer 

The ratio of width to height. An emerging work station standard is 1280 X 1024 
pixels (I.e. 5:4). For the picture transmitted by a televiSion station, the aspect ra
tio is 4:3. 

The portion of a horizontal blanking pulse that follows the trailing edge of the 
horizontal synchronising pulse (ie at the start of the displayed line). 

The number of bits of information per second that can be transferred by a device. 

The digital representation of an image in terms of pixels, usually stored in the 
video memory (RAM). The pixels in the bit map are mapped directly to the appro
priate location on-screen. 

The amplitude of the composite signal at which the beam is 'off' (not visible). 

Part of the composite signal whose amplitude makes the vertical and horizontal 
scan retrace not visible on the monitor, i.e the display electron beam is cut off 
(blanked). 

The amplitude of the front and back porches of the composite video signal. 

The time when the composite video signal is reduced in amplitude to the blank
ing level, i.e. below which the display electron beam is cut off. This allows the 
beam to go from the right side of the display to the left at the end of each linescan 
without being visible (horizontal blanking) and from the bottom right of the 
screen to the top left of the screen (vertical blanking). 

Colour look-up table or colour palette. 

The memory Inside the colour look-up table device containing the detailed co
lour values. 

A word stored in the colour table defining the colour of a pixel in terms of its red, 
green and blue intensity. 

To provide a timing reference to the monitor indicating the point where a new 
frame or a new line starts, all monitors require two types of sync pulses -frame 
sync and line sync. Frame and line sync pulses are distinguished by their dura
tion. Frame sync pulses are longer than line sync pulses. For a typical high reso
lution monitor, a frame sync pulse might be 50 to 1 OO~s whereas line sync pulses 
would be in the region of 2 to 6~s. 

The composite video signal is the whole video signal consisting of the pixel in
formation, horizontal and vertical blanking, colour and line synchronisation. 
There are two different approaches to providing sync pulses. Composite video 
superimposes these timing pulses onto the analogue video signal (approxi
mately a O.3V pedestal on a O.7Vvideo signal using the RS170 standard). Most 
monitors strip the sync on information from just the green channel, even though 
INMOS devices provide sync on all three channels. A separate sync video sys
tem, as its name suggests, supplies the sync pulses on an extra signal line to 
the monitor; although it has the advantage of not requiring a circuit to strip the 
sync timing from the video inputs inside the monitor. 

Cathode Ray TlIbe. 

Digital to Analogue Converter. 

The area of memory used to store the digital representation of the screen image 
output to the video monitor. 

The operation of maintaining data stored in dynamic RAMs. The data stored in 
a DRAM is represented by charges across a grid of capacitive cells. The 
charges leak over time so it must be refreshed periodically. This is in addition 
to screen refresh. 

Often referred to as the 'bit-map' ofthe display, it is a portion of memory contain
ing the logical pixels corresponding to the point on the monitor screen. 
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Fly-back 

Frame Frequency 

Frame Refresh Rate 

Frame Store 

Front Porch 

Full Colour 

Gamma Correction 

Grey Scale 

Horizontal Blanking 

Horizontal Retrace 

Horizontal Sync 

Interlaced Scanning 

Interlaced Screen 

Look-Up Table 

Memory Map 

Multiplexing 

NTSC 

Overlays 

Palette 

Panning 

Pixel 
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The period when the blanked electron beam retums from the right side of the 
screen to the left, or from the bottom of the screen to the top. This period is often 
used to update the palette, or toggle the screen etc. 

See frame refresh rate. 

Frame rate defines the frequency at which each new frame is drawn in the 
screen. Too Iowa frame rate can lead to a perception of the image flickering on 
the screen. 

The digital representation of the displayed image in the form of a 2-dimensional 
array of pixels. 

The portion of a horizontal blanking pulse that precedes the leading edge of the 
horizontal sync pulse ie. after the displayed line. 

As true colour, but specifically 24-bits per pixel. This is currently an industry stan
dard for high performance displays and is used in many applications such as 
laser disks and video cameras. 

Due to the nature of the phosphors used on colour monitor screens, colour inten
sity displayed is a non-linear function of the applied electron beam. Gamma 
correction is the process of approximately eliminating these non-linearities by 
translating the pixels in a look-up table before they are converted into analogue 
signals. 

A scale of light intenSities incrementing from zero to full scale where RGB com
ponents are always equal. 

The blanking signal at the end of each line that prevents the retrace ofthe display 
electron beam from being visible. 

The rapid retum of the scanning electron beam from the right of the screen to the 
left. 

The synchronising signal that signifies horizontal retrace of the electron beam 
of a CRT display. 

A system of picture scanning. Odd numbered scanning lines, which make up 
an odd field, are interlaced with the even numbered lines of an even field. These 
two fields are refreshed altematively. The two interlaced fields constitute one 
frame. 

A technique used to lower the video dot rate whilst still maintaining a high screen 
resolution. Interlaced displays refresh just altemate lines of the image on every 
frame scan, swapping between odd and even lines on each successive sweep. 

The colour map or palette which is used to convert the colour pixel code into the 
detailed colour data for the three DACs. 

An area of memory space partitioned into addressable blocks. 

The action of sending more than one set of signals at once over a single commu
nication link. 

National Television Standards Committee - a group instrumental in setting stan
dards in North America and Japan - ego RS-343A, EIA-343A and RS-170. The 
PAL (CCIR) and SECAM standards are used in Europe. 

Overlays are extra planes in a graphics frame store which contain pixel informa
tion and is substituted for a normal pixel data on a pixel by pixel basis. Often 
used for cursor and grid information. 

See Look-Up Table. 

The ability to move part (or whole) of the display with respect to the boundary 
of a window or the edge of the screen. 

Picture Element - the smallest unit of display memory which can be individually 
controlled. 
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Pixel Panning 

Pixel 'Address' 

Psuedo-Colour 

Raster 

Raster Display 

Raster Scan 

Resolution 

RGB Signal 

Retrace 

RGB Monitor 

Scan Line 

Screen 

Screen Refresh 

True Colour 

Vertical Sync 

VGA 

Video Memory 

Video RAM 
or Video DRAM 

Window 

Zoom 

The ability to pan by one pixel at a time. 

The pixel value stored in the frame store and used to address colour values in 
the CLUT. This could also refer to the x-y address of a pixel on the display. 

A colour scheme where the pixels experience colour expansion when passed 
through a look-up table prior to being sent to the video DACs. In this scheme 
the pixels stored in the frame-store are used as an address to look-up the ap
propriate colour value containing a much larger number of bits, the colour value 
is then applied to the DACs. This greatly reduces the amount of frame store re
quired to hold an image while still retaining the total colour resolution. 

A rectangular grid of pixels whose intensity levels are manipulated to represent 
images. In a bit-mapped display, the bits within a portion ofthe memory, referred 
to as the frame buffer, are mapped to the raster pattern of a CRT monitor. 

A CRT display generated by an electron beam that illuminates the CRT by 
sweeping the beam horizontally across the phosphor surface in a predeter
mined pattern, providing substantially uniform coverage of the display area. 

The grid pattern traced by the electron beam on the face of the CRT in a TV or 
Similar raster-scan display device. 

The screen resolution refers to the number of individual pixels making up the 
screen. The colour resolution refers to the total possible number of colours avail
able at once. The DAC resolution refers to the number n, where 2n is the number 
of discrete analogue levels which the DAC is capable of converting. 

The Red Green and Blue analogue signals required to drive an analogue moni
tor. 

The line traced by the scanning beam of a picture tube as it travels from the end 
of one horizontal line to the beginning of the next. 

Red-Green-Blue CRT Monitor. 

A horizontal line traced across a CRT by the electron beam in a TV or monitor. 

The portion of a graphics system upon which the image actually appears. 

The operation of dumping the contents of the frame buffer to a CRT monitor in 
sync with the movement of the electron beam. 

A colour scheme where the pixels bypass the look-up table (except for gamma 
correction) and are sent straight to the DACs without colour expansion. This 
method allows access to be gained to all possible colours simultaneously. 

The synchronising signal that enables vertical retrace of the electron beam of 
a CRT. 

Video Graphics Array - the graphics standard introduced by I.B.M. in their PS/2 
range of PCs. IBM use the INMOS G171 CLUT in this range to achieve the VGA 
standard. 

See bit-map/frame buffer. 

Video Dynamic Access Memory. A dual ported memory device for computer 
graphics applications, containing two interfaces; one to allow a processor to 
read or write data from an internal memory array; a second interface to provide 
a serial stream of screen refresh data to a CRT display device. 

A specified rectangular area of a virtual space shown on the display. 

To scale a display or display item so it is 'magnified' or 'reduced' on the screen. 




