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FEATURES

Video rates up to 110 MHz
C:::oftwareconfigurablevideo timinggenerator

.erlaced or non-interlaced video

Generates Studio broadcast standard Sync signals
Supplies blanked analogue video outputs
Intemal or extemal Sync options
Single or synchronous multiple operation

APPLICATIONS

Variable multiplexed Pixel inpu1
1, 2, 4, 8 and 24 bit pixels
On chip triple lookup table
Triple high speed 8 bit video DACs
CCIR and EIA 343-A compatible
Full colour mode with hardware gamma translation

General purpose Video RAM suppon
Synchronous VRAM Data Transfer strobing
Video RAM Row address auto-increment
Screen widt'1 independent of VRAM architectl..Jre
On-chip phase-locked loop (PLL)
All extemal signals and clocks at 1/4 video rate

General purpose raster scan control
CRT Screen control

Colour plotters and printers
Plane-based worr<stations

Ponable personal computers

Three dimensional modelling
Reai time animation syster:-:s
Compu1er visualisation
Multiple processor systems
Frame swapping systems
Scene insenion into live camera da:a

Distributed computing environments
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IMS G300B colour video controller

1.1 IntroductJon

The IMS G300 is a dedicated suppon c.'Iipwhich provides all necessary functions for coniTolling real time
operation of a raster scan video system, using dual ported video DRA,Vls.The facilities provided are de-
signed to isolate tile host processor from tile constraints of the real time system withou1 in any way interfer-
ing with the ability of the processor to specify and manipulate screen data.

The device consists of a programmable video timing generator with screen refresh and au10 line increment

c.apability, a triple 256 location by 8 bit lookup table (LUT), a triple 8 bit video DAC and an on chip phase-
locked loop (PLL); see figure 1.1.
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Figure 1.1 it/iS G300 Block Diagram

1.1.1 Clocks

Use of the phase-locked loop allows tile pan to be driven from a low speed clock in the 5MHz to 10MHz
range, which is intemally multiplied by a user-specified factor to achieve video data rates. The controller
can be clocked by a full rate system clock if desired, altlough at a reduced frequency compared to t',at
achievable witil the PLL.

1.1.2 VIdeo timing

The video timing generatoris a programmablefinite statemachineV/hiD'Iis programmed by loading a n:.Jm-
ber of screen description parameters. It can be configured to free run, pro\'iding composite or separate

sync, or to lock onto an extemal synchronising source "...hichmay be another IMS G300, giving tile potential
for multiple, synchronous video systems. In either mode, it supplies composite blank and can supply tes-
selated or plain composite sync to the video DACs. The timing generator runs at one qua1er of the video dot

rate and the screen parameters are defined in termsof its resolution.Tnus tile screen is defined in multiples
of four pixels.

1.1.3 Screen management

Video RAM support is provided by a screen refreshmechanism which performs a DMA to the video RAM
and whic.'! allows seamless mid-line update of the screen. The video RAMshift register can be made to

42145701 March 1990



2

behave as though it is infinitelylong and the flowof pixels onto the screen is controlled by staning and
stopping the pixel shift clock at the appropriate times (a true serial clock output is also provided for system
synchronisation). This method of control diverces the screen line length from dependence on me video
RAM shift register length, allowing for very long display lines without extra multiplexing and for efficient use
of memory irrespective of screen dimensions.

1.1.4 Pixel port

The pixel port is 32 bits wide and has a number of operating modes, hich are selectable in software.

In pseudo colour mode (mode 1), me 32 bit word can be interpreted as consisting of one, two, four or eight
bit pixels. These are loaded at me relevant multiplex ratio and accelerated to the full dot rate before ad-
dressing the LUT. The 24 bits of pixel data thus accessed are then sent to tlie video DACs for display.

In ful! coJour mode (mode 2), the top by1e of the input werd is ignored and me remaining mree bytes are used
as separate addresses into the triple LUT. No acceleration takes place before tlie data is sent to the LUT.

Mode 2 is usable only hen an ex1emal dot-rate clock is supplied, mode 1 can also be used with me pha-
se-locked loop.

1.1.5 Vldeo DACs

The triple video DAC has 8 bit resolution at the f'.JIIvideo rate and produces blanked video signals. It is
possible to select various styles of analogue outputto conformwim generally approved monitor and broad-
cast 1elevision ou1put levels and timings, including EIA-343 and CCIR.

1.1.6 ProgrammIng port

The IMS G300 has a memory mapped architecture hich enables fast configuration and colaur cycling
through me use of black move ar some omersimple memorywrite cycle. Its micro-pan appears as a block
afmemory(occupying 1/2Kwordofaddressspace)withtlieadditionalcapabilityofoperatinginby1e-v.,ride
ar word-wide (24-bit) modes.

1.1.7 System Operation

I 5MHz !

Isystem clock I r

Drawing
processor

ADBusO-23 i [

'1 1)1
I I l

Transfer
control

Serial pon
clock

...

Figure 1.2 IMS G300 operating in a simple graphics system

Figure 1.2 sho'w'S how me IMS G300 would fit into a typical single-bitmap display system. The clock is
sourced from a 5MHz crystal and me video data is being streamed to the screen at me t'..JIIvideo rate of up to
11OMHz. The video RAM array is directly accessed by the drawing processor and screen management is
penormed by me G300 on a DMA basis. All external digital signals and clocks are running at one quaner of
the video rate.
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IMS G300B colour video controller 3

1.2 Pinfunctionreference guide

1.2.1 Micro port

1.2.2 Pixel port

1.2.3 Miscellaneous

1.2.4 Phase locked loop

42145701 March 1990

Pin name 110 Page No. Comments

FramelnactJve 0 29 Timingsignalwhich is highwheneverthe VTGis in FrameFly-
back.

BusReq 0 26 DMAsignalswhich, along withTransfer, supply the timing in-
BusGranted I formationto synchronously refreshthe video ram shift regis-

ters.

ReadnotWrite I 24 Thesesignals provide all the timing information for accesses
notCS I as well as defining access type.
ADBusO-23 1/0 24 Multiplexedaddress and data bus. All 24 bits are used for

data; addresses are supplied to ADBus2-11. A byte-wide
modeis available; the port is also used to drive out the 22-bit
\/RAMtransferaddress on ADBus2-23.

Pin name 110 Page No.
I Comments

notSerialClk 0 30 notSerialClk runs at one quarter the video frequency. not-
notShlftClk 0 ShlftClkvaries its fiequency depending on the bits per pixel

required.Both of these clocks must be buffered.
Transfer 0 26 Transfer refieshes the video ram shift register synchronised

to notSerlalClk

CBlank I 33 CBlank is a bidirectional blanking pin. Direction is soft select-
able via control bit 16.

PlxDataAO-7 I 30 Thefourpixel address bytes are used in the order A,B, C, D.
PlxDataBO-7 I Inmode 2 PixDataDO-7is not used and RGBmaps to ABC.
PlxDataCO-7 I
PlxDataDO-7 I

Pin name I/O I Page No. Comments

Reset I
I

17 Active high, must be held active with clocks running for at
least six cycles of notSeriaIC!k.

Pin name 110 Page No. Comments

Cap Plus N/A 38 Phaselocked loop decoupling pins, also used to select 8x1er-
Cap Minus nal dot fate clock source by connecting Cap Plus to CapMI-

nus.

Clkln I 11 Clock inpu1for both PLLand times one operation.
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< 1.2.5 VIdeo &lgnals

1.2.6 Supplies

Comments

Startup location to v..'hichmust be v:ritien the clock mul-
tiplication factor and the clock source (PLL or dot rate).

Un-decoded location used for resetting byte mode
state.

Read/write register giving ability to reprogram the top
of screen pointer at a.ny time.

Read/write control register. Read/write accessible at
all times, contains all configuration information. Used
to start and stop timing generator.

Read/write mask register. Read/write accessible at all
times, masks each pixel address byte.

Read/write registers containing the screen description
parameters. These are accessible only 'When the tim-
ing generator is not running.
256 iocations of 24 bit colours read/write accessible at
all times, programmed via micro port. The values
SiD

,

red in the colour palette relate to the DACs as fal-

I

'

lows: lowest byte = RED.next byte = GREEN, highest
byte = BLUE.

Note: #X = Hexadecimal addiess.

AIlother addresses in the range are reserved and must no! be v:ritiento.

42 1457 01 March 1990

Pin name I/O Page No. Comments

Red 0 33 Blanked video outputs. Drive into doubly terminated 75D
Green 0 load.
Blue 0

Iref I 34 Video DAC reference current.

VSync I/O 17 These pins can be used as ot..!1pLrtsto supply various sottv.:a-
CorHSync I/O re-selectable sync signals or as inpLrtsto lock the device to

a system. They are both active low.

Pin name I/O Page No. Comments

AVdd N/A 36 AVdd supplies a.i1alogue portions of chip.
Vdd N/A 36 Vdd supplies digital portions of chip.
Ground N!A 11

1.3 Register function reference guide

Register Address Page No.
Boot Location #X1AO I 23

Null #1BO 25

Top of Screen #X180 25

Control Register I #X160 I 5

Mask Register #X140 30

Datapath Regis- #X121 13
ters to #X12C

Colour Palette tlXOO I 30
to #XFF



IMS G300B colour video controller 5

1.4 The control regIster and boot location reference guide

The bit pattern \','ritten to the control register determines the operating mode of the part. The function of each

bit is given in table 1.1.

Table 1.1 Control register bit allocations

Table 1.2 Boot location bit allocations

42145701 March 1990

Bit FunctJon Comments

23 Blank Function switch 1 = Undelayed ClkDisable at pad
0 = Delayed CBlank at pad

22 Reserved Write zero

21 Interlace Standard 1 = CCIR Interlace fo:rnat
0 = EIA Interlace format

20-19 Address step control
I Setssize of VRAMtransfer address incre-ment

18-17 Bits per pixel
I Sets Pixel port to required pixel depth

16 Blank I/O 1 = CBlank pin is output
0 = CBlank pin is input

15

I

Turn off blanking
\1 = blanking disebled for test0 = blanking enebled

14 Turn Off DMA !, = No video RAt", menegement
10 = DMA VRAM updete operetionel

13 Reserved IWrite zero
12 Bleck level

I Selects blanking level0 = Blank = Black level

11-9

I

Delay value Delays Sync and Blank
by 0 to 7 VTG clock cycles

8 Pixel port mode 10 = mode1, 1 = mode2
7 Micro port mode 0 = word mode, 1 = Byte mode

6 Reserved Write zero

5

I Analogue video format
1 = video only
0 = video and sync composite

4 Digital sync format 0 = mixed sync, 1 = separate sync

3 Frame fiyback pat1em 1 = plain synchronising waveform
0 = tesselated synchronising waveform

2 Device operating mode 0 = master mode, 1 = slave mode

1 Screen format 0 = non-interlaced, 1 = interlaced

0 Enable VTG 0 = VTG disebled, 1 = VTG n.mning

Boot Address Bit Allocation

#'X1AO ADbus6.23 = Writezero
ADBus5 = Clock source select
1 = PLL mode, 0 = external clock mode
ADBusO.4 = Binary coded PLL multiplication factor
(Whenin externalclock mode, load zero)
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~ 1.5 Micro port timing reference guide
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Figure 1.3 Micro port write cycle
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Figure 1.4 Micro port read cycle
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(
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Figure 1.5 Micro port DMA and data transfer timings
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Table 1.3 Micro pori wri1e cycle parameters

Table 1.4 Micro port read cycle parameters

Table 1.5 Micro pon DMA and transfer timing parameters

42 1457 01 March 1990

Symbol
I DescrlpVon Min. Max. Unit

tAVCL Address setup time 10 ns

tCLAX Address hold time 20 ns

tCLRV 0.5 periods SClk
tCHCL 1+ 2()ls periods SClk
IDVRH Data setup time 10 ns

tRHDx Data hold time 20 ns

tRHCH *

tRLH 4 periods SClk
tRHRV 1+ 2()ls periods SClk
tCLCL Cycle time 7 periods SClk

Where SClk is me period of notSerialClk
Note: These figures are not characterised and are subject to change

RHCH= RHRV- CHCL- CLRV

Symbol DescrlpVon
I

Min. Max. Unlt

tAvCL Address setup time 10 ns

tCLAX Address hold time 20 ns

tCLDO Time to bus driven 1.5 periods SClk
tCLDV Data access time SSClk + 20 ns

tCLRV 0.5 periods SClk
tCLRX 3.5+2Ons periods SClk
tCHDZ Data tum off delay 30 ns

tCLCL Cycle time 7 periods SClk

VYtlereSClk is me period of notSerialClk
Note: These figures are not characterised and are subject to change

Symbol Description IMin. Max. Unit

tGHAV busGranted high to address valid 3*SClk+30 ns
tAZRL ADBus tristate to busRequest low 0 ns

tGHTH busGranted high to Transfer high 25 ns

ITLRL Transfer low 10Bus Request low 1 2 SClk

mSH Transfer low 10notSerlalClk high -10 3 ns

Note: These figures are not characterised and are subject to c.'1ange
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1.6 Pixel port timing reference guide

r
i
\
I--
I

1SLSL

notSerlalClock

tSLSH i
-I""

/

1SHSL

~

'\

r bVSL

PIxData ~

1SLDX

1
) <

Figure 1.6 Pixel po:1 signals in mode 1
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I
I
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I
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i

, 1PVCH II. . I
I I

I PlxData ---<
1

>---<

I tCH~X I, . . ,
! I

> <

Figure 1.7 Pixel po:1signals in mode 2

Figure 1.8 Relationship between notShlftClk, Framelnactive, ClkDIsable a'ld CBlank

421~57 01 March1990
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Table 1.6 Pixel port mode 1 timings

Table 1.7 Pixelport mode 2 timings

Table 1.8 notShiftClk, FramelnactJve, ClkDlsable and CSlank parameters

42 1457 01 March 1990

-66 .85 -100 .110

Symbol DescrIptJon Mln Mln Mln M!n Units

tSLSl notSerlalClk period 61 47 40 36 ns

tSlSH Clk low time 12 10 10 10 ns

tSHSL Clk high time 12 10 10 10 ns

tDVSl data setup time -3 -3 1 1 ns

tSLDx data hold time 15 12 9 9 ns

Note: These figures are not characterised and are subject to change

! All I -56 -85 -100 1-110 I
Symbol DescrlptJon Max Min Min Mln Min Units

tClCL Pixel period 10000 31 25 20 18 ns

tCHCl Clkln high time 10000 10 8 7 6 ns

tCLCH Clkln low time 1OCOO 10 8 7 6 ns

t?VCH Pixel data setup time 6 5 4 4 n5

tCHPX Pixel data hold time 6 5 4 4 ns

Note: These figures are not characterised and are subject to change

Symbol DescrlptJon Min. Max. Unit

tSHFL -5 5 ns

tSHFH -5 5 n5

tSHDl -5 5 n5

t&YDH -5 5 n5

tSH8L , SClk/4-5 SClk/4 +5 n5

tSHBH SClk/4-5 SClk/4 + 5 n5
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1.7 GlackIn timing reference guide

tDCLDCH

r
tDCLDCL

.1

90%-nn~~~A~~~~~~~-- . I
10% I i-- tDe..-.j\_nnn

90% ---

10% -- r-- tD~-----

Figure 1.9 Glackin timing

Table 1.9 Glkln timings in PLL mode

Notes

1 Measured between corresponding points on consecutive falling edges.

2 Variation of individual fa!lingedges from their normal times.

3 Ciock trar'1sitions must be monotonic wit'iin the range VJH to VIL.

42145701 March 1990

Symbol Parameter I Min. INom.
Max. Units Notes

tDCLDCH Glackin pulse WiCUilow
I

20 j I
ns

tDCHDCL Glackin pulse widtl high 20 ns

tDCLDCL Ciockin period 100 i 200 ns .
I

tDCarrrx Glockln timing error +0.015 % 2

tDCr Glackin rise time 10 ns 3

tDCf Clockln fall time 8 ns 3

Note: These figures are not characterised and are subject to change
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1.8 General parametric conditions and characteristics

1.8.1 Operating conditions

Notes

1 A\!DD = \!DO

2 Measured on the lid of the package at maximumpower dissipation.

3 \!DO = 5V

1.8.2 OperatJng characteristJcs

1.8.3 Output drive capability

42 1457 01 March 1990

Symbol Parameter I Min. Nom. Max. Units Notes

\!DO Positive Supply Voltage 4.75 5.0 5.25 Volts 1

GND Ground 0 Volts

ViH Input Logic '1' Voltage 2.0 \!DO + 0.3 Volts

ViL Input Logic '0' Voltage -0.3 0.8 Volts

TCPGA Case Temperature I tbd

I

tbd °C 2,3

TCQC Case Temperat'...Jre
I tbd tbd °C 2,3

Note: These figures are not chara:terised and are subject to D'iange

Symbol Parameter I Min.
Nom. Max. Units Notes

Power Supply Current
'

100 ' 250 tbd mA

/IN Digital Input Current :!:10 ilA

lOZ Off State Dig Output Current :!:50 ilA

VOH Output Logic' l' Voltage 2.4 Volts

IOH Output Logic '1' Current -5 mA

VOL Output Logic '0' Voltage 0.4 Volts

IOH Output Logic '0' Current 5 mA

Note: These figures are not cbaracterised and are subject to change

Parameter Min. I Typ. IMax. Units

notShiftClk 25 pF
notSerlalClk 25 pF
Transfer 25 pF

ADBus [23:0J 25 pF
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1.9 Thev1deotiming generator

1.9.1 Introduction

The Video TimingGenerator is a programmable finite state machine. Itprovides composite sync and blank-
ing to the on-c.'lip video DACs, it controls the timing of BusReq and Transfer and it starts and stops not-
ShlftClk to control the fiow of pixels onto the screen. It also provides a Framelnactlve signal which is
asserted whenever the display enters frame flyback, enabling the controlling processor to perform frame
flipping or major screen updates invisibly.

The timing generator can be configured to control an interlaced or non interlaced monitor and to generate
the syndlronising waveformsrequiredby the EIA-343(NTSC)and CCIR (pAL)studio television standards.
These options are selectable in softvvare and are contro!1ed by the contents of the control register. Also
controlled by this register is the operating mode of the device; it can be set to free run in whidl case itwill
drive synchronising sig:lals out, or it can be set into slave mode when it.villiock onto frame and line sync
pulses supplied externally.

Programming of the timing generator is aCl'lievedby writing a set of screen description parameters to the
timing registers. Its resolution is one quarter that of the individual pixels hence the scan lines must be de-
scribed in 'screen units' of four pixels each (Le. a line with 1024 pixels is described as having 256 screen
units).

1.9.2 The display screen

In a raster scan display system, the picture is built up of a number of visible lines, which are displayed and
a mudl smaller number of frame flyback lines, v.llich are blanked. Each of the displayed lines has a single,
visible, display period and a blanked line fJyback period made up of front and back porch plus line sync.
The totallinetime is tt',e sum of the displayed and blanked periods.

The frame timing periods are specified in multiples of half a linetime while the line timings are specified in
screen units of four pixels duration each.

Line SY!2c

] ~
I Back Porch I

. I" . I.

Level determined by scene content ~
I

I
I

r..
I

Visible Dis~ I Front Porch I

. I" .
~

Total Linetime

Figure 1.11 Scan line segments

Each displayed scan line of the raster is built up of the sections shown in figure1.1 1. The visible portion is
contained within the period 'display', so that, ifa screen width of 1024 visible pixels ( equal to 256 screen
units) is required, then 256 is the number written to the 'display' register. For the remainder of the scan, the
display is in line ftyback and is therefore blanked.

The totallinetime is the sum of all the sections of figure 1.11 and this is the number written to the 'Iinetime'
register.

1.9.3 Une timing parameters

The linesegments shown infigure1.11map directly10timinggenerator registers withtwo exceptions. First,
the line synchronisingpulse is split intotwoperiods ofequal durationwhichare used in immediate succes-

42145701 March 1990
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sian - 1Jleparameter used for this is 'halfsync' - and second, there is no register forfToniporch,rather the
total line time is programmed into a separate register and the end of the scan line occurs v.'tien this time-
base period expires.

Figure 1.12 (a) shows the flowchart of a standard displayed or blanked scan line (as distinct from the trun-
cated unscanned lines used in vertical sync and equalisation). The state machine proceeds from one state
to the next according to the delay programmed in by the user; on entering a new stale the Sync and blanking
ouiputs are modified depending on which part of the cycle is being executed.

(

From previous stale
I,

r-c HalfSync1 h
T ~

Delay) \-. Delay

From Vsync
I

y

,r--( HalfSync1 h
y y

( F ' p h '\
\. ron, ora ~

,

"\

./

HalfSync2

(b) ShortDisplay and Equalise
(Delay elements omitted for brevity)

(
'"

y
Delay

'\
~

From PreEqualiseI

r~BrOadPU!Se

( Dr..) ( Delay( Frontporct1~
(c) Vertical Sync

)

I

Y '\

( Display )

Delay

(a) Standard Display

Figure 1.12 Flow diagrams forvideo timing generator

Figure 1.13 (a) shows the relationship of the screen description parameters to a fullscan line. Note that
froniporch is undefined and halfsync is used tVlicein succession to construct the line sync pulse.

42145701 March 1990
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y
( DeJay )
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I
~~

)
J t

I.Backporch.~ DisQ!9.y

1

~

J
Linetime

.,

(a) Stand",d fullscan line Xl
I I L--J~

fH~lf I.Back porch..!. Short .\Sync I Display I

Haif linetime
j- .1

Screen Description
Parameters

HalfSync
Backporc..'l
Display
SrlortDisplay
Broadpulse

(b) Short scan line and equa!isation cycle Linetime

Half Linetime

I
I

I

1

VSync
\'Diank
Vdisplay

BroadDuise

r
(c) Vertical Sync cycle

Figure 1.13 Screen description parameter definitions

1.9.4 Frame timing parameters

The G300 generates synchronisingsignal timingsand levels conformingto both broadcast and closed cir-
cuit television standards. Thismeans that, as wellas being capable of generating the ordinaryframe sync
pattems associated withnon-interlaced computergraphics systems, it is also able to produce tesselated
sync signals for an interlaced television system (see figure 1.14).

VSync
J

, postEqualise....
(a) PlainI

Back Porch 1
I

u
Blanking .

~~~
s... ...h.
2 2

W~
...h. b
2

~~ W
-S... ...h.
2 2

~ ~~
s

(b) Tesselated

h

s = linesync pulseVYidth
h = line time

b = broadpulse width

Figure 1.14 Composite Sync frame flyback waveforms

A further requirement of the television standards is that each frame must contain an odd number of scan
lines. As a result, the frame timing parameters need to be specified interms of half line times. Thus a non-in-

42 1457 01 March 1990
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O!rlacedscreen of 1024 visible lines has the value 2~8 writ1en to the VDispiay register. (An interlaced
screen of 625 lines would have 625 In that register since in interlace, the VDisplay register decribes tile
vertical display field rather than the entire frame - see tabie 1.10).

Table 1.10 Fraine programming examples

The duration of preEqual!se, postEqua!ise and VSync are a1l set by the VSync parameter and are hence
always equal, the vertical bac!<:porch period is independent and has its 0'1,111parameter, VbJank. TIle to:.al
frame blanking period is the sum of tnese four.

In order to generate the tesselated equalisation and blanking waveforms shoViTI In figure 1.14(b), some
additions to the basic line parameters are needed. TIle low period during VSy;ic is defined as 'broadpuJse'
Nith its duration stored in the 'broadpulse' register. Tne shoner low period during pre and post equalisation
is equal to half the line sync period and hence uses the value stored in tile 'halfsy;ic' register.

Reference to figure 1.12(b) and (c) sho\\'S that, on entering frame fiyback, the state machine loop shortens
to give a period of half a linelime. In equa!isation, this is achieved simply by substituting 'shortdisplay' for
'display' in the sequence, v..'hereas in vSy;ic the sequence is changed to include only 'broadpulse' and
'frontporch' .

1.9.5 Parameter calculation

Calculation of the frame timing parameters is simple and direct - to produce the fiyback waveform in figure
1.14(a) the parameter VSync is set to 3 - and t'le line parametersare derived from the equations intable
1.11. There is also an example in section 1.17.

Table 1.11 Screen description line parameter equations

* Note: Pulse width = duration of serration pulse high time

~2 1457 01 March 1990

Screen Type Lines per Frame Value In VOlsplay Register
I Lines per Field

non-Interlace 1024 2048 1024

Interlace 1024 Illegal Illegal
non-Interlace 625 1250 625

Interlace 625 625 312.5

During a full line cycle (V8Iank, VDisplay)

Halfsync = HorizontalSync/2
BackPorch = 8ackPorch

Display = Display
Linetime > (2xHalfSync + BackPorch + Display)

During an equalisatlon cycle

ShortDisplay < Une1ime/2- (2x Ha!tSync + BackPorctl)

Low period = HalfSync

High period = Llnetime/2- Ha!fSy;ic

During a VSync cycle
BroadPulse = Unetime/2 - Pulse width*
Low Period = Broad?ulse

High period = Pulse widt")
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The following restrictions on parametervalues must be observed:

. A!I parameters must be non-zero.

. Unetime must be an even multiple of me period of notSerialClk.

. 2x HalfSync + BackPorch + Display> Linetime/2 > 2x HalfSync + BackPorch.

. The total number of displayed lines in each frame must be a whole number. In interlace, this must
be an odd whole number.

. Backporch must exceed TransferDelay by at least one notSerialClk period.

. Transfer delay must not exceed ShortDisplay.

(The parameter TransferDelayis described in section 1.12).

1.9.6 The startlp sequence

Reading from and Miting to me VTGregisters,which are memorymapped, is accomplished while the tim-
ing generator is disabled.

On statitJp, after reset, the host processor must v/rite a configuration pattem to the G300 bootstrap location.

The effect of this is to set the PLL multiplication factor and clock source (PLL or extemal crystal). Following
mis it must set the micro-port mode (byte wide or word wide) by ""'riting to bit 7 in the control register and
initialise the VTG by writing a 0 to bit O.

Startup sequence:

4 Assert, then deassert Reset.

5 Write configuration pattem to bootstrap location.

6 Write 10control register to set microport and initialise VTG.

After mis me screen parameters and colour table data can be Mitten 10the appropriate locations in any
order. The processor must then make anotherMite to the control register to enable me VTGwhich will then

start up immediately at the beginning of frame sync. The G300 can be reprogrammed withou1asserting
Reset.

The reprogramming sequence has three steps:

1 Write zero to bit 0 of the control register, disabling VTG.

2 Write to the screen parameter registers chosen for redefinition.

3 Write one to bit 0 of the control register, (redef~'ljng modes if necessary by modifying the relevant
register bits) and enabling the VTG.

tf only the operating mode is to be changed, step 2 only may be omitted, the remainder of the address

space is programmed without disabling the VTG. If the clock multiplication factor is 10be changed the full
startup procedure must be followed, including reset.

42145701 March 1990
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1.10 The G300 Address Map

TIlevarious register locations ofthe It/,SG30J are memorymapped as s~ownintie table below.Ti,evalues
given are hexadecimal word addresses driven on to ADBus2-1 0 All other locations within the address
space occupied by the G300 are reserved and must not be addressed. The boot location is not readable, al!
other locations are read/write.

Table 1.12 IMS G300 address map

42145701 Marc.1 1990

Location Address

Colour Palette

starts fiXOOJ
ends #XOFF

Mask Register #X140

Control Register #X160

Top of Screen #X180

Boot Location #X1AO

Data Path Registers

HalfSync #'X121

BackPofch #X122

Display #'X123

ShortDispla y #X124

BroadPulse #'X125

\/Sync #X126

\!Blank #'X127

\/Display #X128

Linetime #'X129

Top of Screen #'X12A

Memlnit if'X12B

TransferDelay #X12C
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1.11 Synchronlslng and Blanking signals

1.11.1 Introduction

The video timing generator produces sync and blank signals to a pattem specified by a combination of
the operating mode of the 8300 and t"oescreen description parameters. Intemally, composite sync and
composite blank are supplied to all three video DACs by default. However, both of these functions can be
disabled by setting bits 5 and 15 of the control register, respectively.

The internal sync and blank signals aresupplied with the correct delay to allow for the transfer of data from
the video RAM array into the 8300 with the difference in delay due to the alt~mate 8300 operating modes
automatically catered for.

In order to allow pipeline stages between the output of the video RAM and the pixel inputs, the IMS8300
Includes a programmable delay line which can be set (via Control Register bits 9 to 11) to insert a further
delay of up to seven notSerlalClock cycles between the outputs of the VTG and the inputs of the DACs.

1.11.2 Master mode

Vv1len running in master (intemal sync) mode, the VSync and CorHSync pins are outputs and the G300

drives them in the appropriate fashion, active low. Composite or Horizontal sync selection is specified by
Control Registerbit 4.Untesselatedtame syncalwaysappearson the VSync pin'Nhilethe CorHSync pin
is switchable to supply one of Line sync, untesselated composite sync or tesselated composite sync (see
table 1.13). These signals areall delayed by the sameamountasthe intemalsync signals specified above.
They are also subject to the further delays as programmed into the control register.

Table 1.13 Sync Style Selection

1.11.3 Slave mode

In slave mode the VSyncand CorHSync pins are designated as inputsand the G30) will lock onto vertical
and horizontal sync pulses supplied to them.

The sampling circuit on the Sync inputsmeans that the IMS 8300 can be locked to a completely async.'Iro-
nous sourcewithoutmetastability problems. Itwill t01eratea largeamount of instantaneous variation in the
synchronising inputs due to the inbuilt fiexibility of the timing algorithm. Thisprovides synchronisation guar-
anteedto withinoneperiodof notSerlalClk,whichmaynotbe adequateina systemv,-:"eretVIGvideo
streams are beingmerged.Int'")iscase, it is necessaryto observe the timingshown in figure 1.15 whenthe
G300 will give no synchronising errors.

42 1457 01 March 1990

Control Vsync CorHSync
Bits HSync CSync

4 3

0 0 Plain - Tesselated

0 1 Plain - I Plain

1 0 Plain Plain -
1 1 Plain Plain -



20

notSerlalClk \ \ //
~I ~ t HASH (tVASH)

\ /
~I ~ tSHHX (tSHVX)

Sync (H&V)

Figure 1.15 External synchronisation

For a genlocked system, it will be necessary to run the G300 in external clock mode (ie: not using the pr.ase
~ocked loop) 'ith Clkin derived from the globallinesyrlc using a standard sync splitter and external PLL.

When set to slave mode, the G300 will free n.muntil it recieves a frame sync signal whic.'1resets the Uming

generator to the start of YSync. There 'ill be a fixed delay betvleen the YSync signal being detected and
the VfG restarting. This delay will remain constant from then on. In an interlaced system, tie G300 'ill
sample the line sync pulses to determine tile current field and, on detecting an error, it will resynchronise at
the start of the next field, thus there may be a period of one field duration before a correct lock is ac.'1ieved.
in order to funciion correctly, tile extemalline sync pulse must overlap by at least one period of notSer-
lalClk witil the internally produced line sync.

Table 1.14 External sync waveform timings

1.11.4' OI-gltal BlankIng pin

The CBlank pin is configured by bit 16 of the Control Registerto be input or output. As an input it is treated
tn exactly tile same way as a pixeltilus in mode 1 its resolution varies from every fourth pixel boundary
at 8 bits per pixel to every 32r1d pixel boundary at one bit per pixel. In mode 2 it is sampled along with
each pixel latched in. The input data on this pin has the same timing requirements as a Pixel input.

As an output, CBlank has twa distinct possible functions \vhicrlareselected by bit 23 of the Control Regis-
ter. Functionone is as a simpleblankingoutput,activehigh and delayed to coincide with the blanking
period of the DAC outputs. Functiontwo is as a clock disable pin. This is undelayed with respect to not-
ShlftClk and has special behaviour at the startof aneveninterlacefield. wnereas composite blank is active
during the first half of tie first scan line of an even field, clock disable is not, so that the requirements of the
VRN~framestorecanbemet. Thepurposeof tilis ft.Jnctionis to stop and start the pixelclock in 8 system
whic,'1uses less tilan 4:1 multiplexing in the video RAMs,as is possible in mode 2 operation.

42145701 March1990

Symbol Description I Min. I Max.
1

Unit

tvASH Vsync setup time i SClk/4 3SCik/4 ns

tHASH Hsync ser.Jp time SClk/4 3SClk/4 ns

tSHVX Vsync hold time 0 ns

tSHHX Hsync hold time 0 ns

Note: These figures are not characterised and are subject to charlge
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Video waveform ~ >

C8!ank
First line in interlaced
odd field

ClkDIsable

~~a

Video waveform u < >

CBlank

ClkDlsable

First line in interlaced
even fieldI

,

rc b -,

a = delay between ClkDisable and (analogue) CBlank

b = blanked half line wit'l \fRAtl, SClk n.mning

Figure 1.16 Relationship betv..een Video, CBlank and ClkDisable
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notSerlalClk /1

notShlftClk I

VRAM data

CBlank I

(as input)
1\

DAC output

(RG B) ~

~
Delay

~ a b c d e f g h (I j k I) m'--y--J
Blanked from

pad

nap

Figure 1.18 Delay between notShlftClk and DAC outputs in mode 1

DeJay = SClk x (2.5 + 4 x Control bit 11 + 2x Control bit 10 + 1x Control bit 9)

Note: Diagram ShO'NSdelay wit'1 Control bits 9 t011 = 0

1.12 The micro port

1.12.1 Introduction

The micro port is a bidirectional 24 bit interfacewhich can be configured to operate in byte wide or 24 bit
wide mode (word mode). It consists of a multiplexed address and data bus with several control signals,
described below, andis used for programmingboth the video timing generatorscreendescription registers
and the colour lookup table. The micro port timings are asynchronous with the remainder of the G300.

As well as serving as a programming port the interface is also capable of performing a video RAMshift
register transfer operation using a fully handshakenDMA. The timing of this operation is synchronouswith
the pixel port and is arranged so that seamless update of the video RAM shift register is possible.

1.12.2 Inltlalisatlon

The choice of clock source is made by writing to bit5 in the boot location. If the phase locked loop is to be

used. a suitable crystaloscillator must be connected to the Clkln pin. If the direct drive option is used, the

system must supply a dot rate clock to the Clkln pin. On Power up, the Reset pin must be taken high and
Clkln must havebeenrunningfor at least tCVRLafter Vdd is valid before the end of Reset. Afterdeasserting
Reset, the first access to the micro port must be a preliminary configuration access to the boot location as

specified in section 1.9. This sets the clock source and the PLL multiplication factor if the clock source is to
be the PLL.

The microport mode defaults to word mode on reset so, If byte wide operation is required, It must be se-

lected by writing to bit 7 in the control register.

Once these tv.to write cycles have been performed normal operation of the micro port may commence.

42145701 March'990
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1.12.3 Programming operation

For normal read and write cycles the address is latched into the G300 on the falling edge of notCS. Read.
NotWrlte is sampled 1/2 a period of notSerialClk Icier to eslablish tie cycle type. In a read cycle, the data
lines willbe driven a time tCLDVlater and will remain valid until notCS goes high. In a Write cycle, data will

be latched into the G30J on the rising edge of eit'ier ReadNotWrite or notCS, whichever occurs first.

1.12.4 Byte Wide operation

When the part is configured to byte-wide mode, three complete read or mite cycles must be made to the
same address in order to complete each cycle. The data is wrihento or read from ADBusO-7least signifi-
cant byte first A byte widereadorwritemaybe abortedbeforecompletion y.,~thou1causing data cornJption.
The system is reset by latching in a new address.

Read cycles

The micro port stores a history of accesses using a three-deep buffer. For every Read cycle, it determines
whether the last access was a read, and if so, whether it was from the same address. If the last access
was a write, or if it is was from a different location to the currentread, then an internal 24-bit data fetch is
performed and the least significant byte is driven out onto ADbus 0-7.

If the current read is from the same address as an immediately preceding read, the data stored from that
previous internal data fetch is rotated eight bits and the nex1most significant byte is driven onto ADbus
0-7.

Write cycles

For a Writecycle, the data presented to ADbus 0-7 is stored until the micro port detects the thirdwrite to
the same address, when an internal data store is performed. If a byte write sequence is aborted before
completion by either writing to a different address or by performing a read, then no data will have been
wrihen due to that operation.

Writing to the Control regIster in byte mode

The control register is a special case in that the access history must be reset between two consecutive
accesses to its address. This is done in the normal way by performing an aborting cycle.

Thus two control register writes must be separated by either a read or a writeto some other location.

Address #X1BO is a suitable address for Nullaccesses.

Interaction with DMA

The byte access history registers are completely static so tlat there is no overall time limit for completion
of a byte access. However, if the G300 completes a DMAcycle before a byte access sequence has com-
pleted, then that cycle must be aborted and restarted.

Aborting a byte-access sequence

Aread access sequence is aborted by performinga write,and a mite access sequence is aborted by per-
fo.wing a read. IUne access is being aborted to perform a sequence of the other type then the aborting
access can be from the first access of a sequence. If the aborted access is to be restarted immediately
then the aborting access is itself aborted by the restartedoperation.

fnltiallslng to byte mode

Since the G300 defaults to word mode, the control register access to set tie microport to by1e mode is an
exception to the above rules. It must be aborted after a single access, before normal operation com-
mences. If the access immediately following it is to be a read, that is sufficient to initialise the byte sequenc-
er- but a single read operation must be insened if the nex1access is a write.
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1.12.5 Byte access sequence definitions

Notes

1 Tnis step can be replaced by either:
I) A single read/write from any location except #160
or:

Ii) A valid byte read/write sequence tom any valid location.

2 The aborting read or write may be the first operation of a valid byte read or write sequence.

1.12.6 The transfer address, line start and top of screen

The G300 outputs a new 22 bit address on ADBus2-23 during every transfer cycle it initiates. The first ad-
dress ineach frameis specified in theTopofScreenregister,which is programmed on startupbut whichcan
be modified at any time. Note that this register appears at two separate locations, Line Start and Top of
Screen. Line Start is accessible only when the VTG is disabled, Top of Screen, only when it is running.

The current row address is incremented by the amomt specified in bits 20-19 of the conITol register, used in

conjunction wi1h the 'Interlace' bit (bit 2). These bits specify the VRAM step length and the screen format.
Refer to table 1.15. for bit assignments.
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Definition Notes

a) Write to control register to configure micro port to byte mode
1 Write to #160, setting bit 7 to 'one'

2 Read from #180

3 Commence normal byte operations

b) Normal byte write sequence
1 Write to address #A, driving least significant byte of word onto ADBusO-7

2 Write to address #A, driving next significant byte of word onto ADBusO-7

3 Write to address #A, driving most significant byte of word onto ADBusO-7

c) Normal byte read sequence
1 Read from address #A, reading least significaJlt byte of word tom ADBusO-7

2 Read tom address #A, reading nextmost significant by1e of word from ADBusO-7

3 Read from address #A, reading most significant byte of word from ADBusO-7

d) Normal byte access to/from control register
1 Perform normal read or write sequence as defined above to/from address #160

2 Perform normal read or Wlite sequence to/from address #1BO . 1

e) Aborted byte Mite sequence 2

1 Perform steps 1, or steps 1 and 2 of Normal byte write

2 Either:
i) Write to any address except #A
or
Ii) Read from any address

f) Aborted byte read sequence 2

1 Perform steps 1, or steps 1 and 2 of Norma! by1e read

2 Either:
i) Read to any address except #A
or
Ii) Write tom any address
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The column address is never incremented by the G300 so that the SN~ start address remains constant until

modified by the host.

Changes 10the Top of Screen pointer become effective from the top of the subsequent screen (or field in an
interlace system).

The framestore format for interlace is identical to mat for non-interlace. Address ordering depends on the
standard selected. CCIR scans even lines first, NTSCscans odd lines first.

1.'1interlace, the first half of Une Zero is always blanked at the video DACs but the G300 will clock the VRAIvI

shift registers as 1hough visible. This preserves compatibility between interlace and non-interlace.

Table 1.15

1.12.7 The screen transfer operation

The G300 provides two software programmable strobes which enable it to perform the necessary screen
data-transfer cycles on video RN~s to reload me internalshift registers with new data. Thesemay be syn-
dlronous updates 'Whichhappen part way across a line or updates which occur during ftyback.

The user may program these strobes, BusR equest and Transfer, to cause the data transfer cycles to occur
at the correct points during the screen display to implement seamless line update, thus decoupling the
screen configuration from dependence on the video RAM architecture. These strobes are control!ed by
values loaded into two special purpose registers, Memlnit and TransferDelay. The G300 also outputs a
transfer address specifying the new row of pixels to be displayed. It is left to the user to generate RAS, CAS
and any other strobes he may need from busRequest, Transfer, notSerlalClk and notShIf1Clk.

The G300 is primarily designed 10be used with video RAMs, although itcan be used with static or standard
dynamic rams if desired. In this case the strobes provided can be used to arbitrate bitnap accesses.

1.12.8 Transfer cycle timing

Video RAMs reload their shift registers by performing a normal read cycle v.~tha special pin (usually called
notDT or notDT/notOE) held low as RAS falls. The address values presented 10 the VRAM on the falling
edges of RAS and CAS define v-.'t1ichrow is loaded into the shift register and which bit in the shift register is
shifted out first, respectively. The instant at which the actual transfer takes place is set by the time at whic.'l
notDT is brought high again and this edge alone mustbe synchronised to the shiftclock v.'t1ichclocks da1a
out of the shift registers.
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Option Register Bit Description
20 19 1

a I 0 0 0 Increment by 1. Non interlace fonnat. Maintains compatibility v.th eqjva-
lent G300A mode.

b 0 0 1 Increment by 1. Interlace format.
c 0 1 0 Increment by 256. Non interlace fonnat.
d 0 1 1 Increment by 2. Interlace f(j!fffiat.Replaces G30CJA interlacemode. Every

second field offset by 1.
e 1 0 0 Increment by 512. Non interlace fonnat.
f 1 0 1 Increment by 512. Interlace fOrinat.Every second field offset by 256.

g 1 1 0 Increment by 1024. Non interlace fonnat.
h 1 1 1 Increment by 1024. Interlacefonnat. Every second field offset by 512.
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Inmany systemsthe reloading of the shift registerstakes place at theend 011heline during retrace.Howev-
er, one of the most useful features of using the G300 with VRAMs is the ability 10reload the shift registers
mid-line. This allo'WSscreens with an arbitrary number of pixels per line to be constructed with any length
shift register. In order 10do this however some look-ahead is required in order to be able to make the trans-
fer a1exactly the right point without any discontinuity on the screen. This look-ahead is provided by pro-
gramming the appropriate values into the Memlnit and TransferDelay registers.

At the start of each display frame, the G300 will initiate a transfer cycle at the beginning of the backporch
period of the first line and will perform the data transfer with the delay specified in the TransferDelay register.

This ensures that there is data loaded ready for the first line scan to begin.

The G300 will then begin to count notSerJalClk cycles and will initiate a further transfer cycle after Memlnit
cycles of notSerlalClk by asserting BusReq. After a further number of cycles of notSerialClk equal to
TransferDelay, the G300 will take Transfer low and the new data will be loaded into the shift registers.

TransferDelay < Backporch-1

TransferDelay = SystemDMA Latency+ VRAMAccess+ 4 SClk

Memlnit + TransferDelay ::; \/RAMshift register length - SAM start address

In an Interlaced system .Q.IJ.ly:

Memlnit + TransferDe!ay = Display

< ShortDisplay

l

I

TransferDelay

Table 1.16 Restrictions of screen update parameters

Thus the period of row transfer operations is;

Memlnit + TransferDelay

and apart from the restrictions quoted above, it need bear no relation to the screen line length at all. This
permits any display line length with any type of video RAM.

The critical parameter as far as DMA accesses are concemed is TransferDelaywhich needs to be long
enough to allow for the DMAlatency of the drawingprocessoras well as the access time of the video RAMs.
The G300 imposes an extraoverheadof one notSerialClkperiod which needs to be added to the Transfer-
delay parameter but which does not appear as part of the delay between BusReq and notDataTransfer.

If there is a data transfer operation pending when t'le system enters flyback, (Le. the G300 would have con-

t'ol of the bus for a considerable length of time) then the transfer cycle is aborted before BusReq is made
and will be restarted on the next following active display backporch. This ensures that any DRAM is never
left unrefreshed during fiyback and also makes best use of the available memory bandwidth. In order to

implement this function, the G300 predicts, after a DMA is intemally sheduled but before BusReq is as-
serted, that the video RAM shift registers are not going to run out of pixels before the end of the current line
and hence the Row refresh may be left until the following active backporch. When BusReq is rescheduled
the DMA is restarted at the beginning of backporch in the same way as the first line in the frame but the

transfer delay parameter is carried over from the previous line and is incremented only when the system
re-enters active display. This preserves the correct ordering of data onto the screen, while the insertion of
the backporch period ensures that the DMA latency is always exceeded. Refer 10 figure 1.20 .

42145701 Marctl 1990
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I.. Video R.A.MRow 1 . ! 1

, I
PlxData ~ row 1 X row 1 X row 1 X row 1 X row 1 X row 1 X row 1 X row 1 ~

notSerlalClk
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Figure 1.19 Data transfer sequence
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\ BusReq: 11
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BusGranted Jl

-u < h~

DMA restaned
: in backpOr1ch

~u<)\ '-,, ,
a-,....., ' :1,,---

n
n

L

2 3

I

~: \
, DMA operation

scheduled and
cancelled

1

L-Transfer ~

1. Screen data prefetc;'Icycle. (Register loaded during backporch)
2. Sync;'Ironousupdate cycle. (Register loaded during active disp!ay)
3. Reload holdover cycle. a + b = transferdelay

Figure 1.20 Data transfer operational behaviour

Figure 1.19 shows the sequence of events during a synchronised VRAMrow transfer operation performed
by the G332 which takes place part-way along a display line. That is to sayan uninterrupted stream of
pixels is maintained during a reload of the shift registers.

t1should be noted that the G300 signals notShiftClk, notSerlalClk and Transferareall designedto be
bLfffered by inverting bLfffersoutside the G300 and so are the logica! inverses 01the signals driving the
VRAMs.

Memlnit defines the number of periods of notSerialC!k before the G300 asserts busRequest. This is the
first event which signals the start of a transfercycle. Wnenthe host processor returnsbusGranted the G3C()
asserts Transfer and drives out the new transfer address to be strobed into the VRAMs.Only after a further
number of notSerialClk cycles equal to TransferDelay, does the G300 remove Transfer (sync;'lronousiy
with respect to notShlftClk) and so perform the actual transfer.busRequest is also taken away at this point
to return the ADBus back to the host. The user should arrange for TransferDelayto be sufficiently long to
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allowfortheworslcasebusrequesllalencyplus1t1elimerequired10strobeRASandCASwiththeaddress
supplied from the G300.

The most memory-efficient way of using the transfer cycle feature is to make ty~eminit + TransferDelay
equal to the length of the video RAM shift registers thus packing the bitmap into the smallest possible
space, but it is obviously possible to specify a smaller number and then use the remainder of the bitmap as
a larger 'world' 'Nhich can be panned through by modifying the SAM start address between frames.

1.12.9 FramelnactJve

Afurt'ler timing signal, FramelnactJve, is provided 'Nhich can be used to convey frame timing information to
the host. This signal may be used in multiboard systems 'Nhere frame swapping is used to implement ani-
mation, for example. FramelnactJve is asserted vihenever the timing generator enters frame ftyback and is
deasserted on entering active display.

notSerlalClk ~.

/
/

/ \ /

*Note: CBlank and ClkDisable are not available simultaneously.

Figure 1.21 Relationship beween notShlftClk, FramelnactJve, CBlank and ClkDisable

FramelnactJve goes low on the rising edge of notSerlalClk immediately prior to the first fa11ingedge of
notShlftClk of each frame. It goes high on the risingedge of notSerlalCIk immediately after the last falling
edge of notShlftClk of each frame.

Assuming the G300 is in 8 bits per pixel mode, ClkDlsable goes low on the rising edge of notSerialClk
immediatelypriorto t'le firstfallingedgeofnotShlftClkofeach line. Itgoes high on the rising edge of not.
SerlalClk immediately after tr,e last falling edge of notShlftClk of each line. In all other bit per pixelmodes
ClkDlsable is produced as though it were in 8 bit per pixel mode.

CBfank is similar to ClkDlsabIe except that it is delayed with respect to Framelnactive by n cycles of not-
SerlalClk where:

n = (2.25 - Control bit 8 + 4x Controlbit 11 + 2x Control bit 10 + Control bit 9)

and, in interlace mode, the falling edge of CBlank on the first line of each even field is delayed by a further
m cycles of notSerlalClk where:

m = linetime/2 - (CBlank + 2x HalfSync)
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..13 The pixel port

1.13.1 PIxel port operatJon

The pixel port takes in pixel data fromthe video RAMand has two modes of operation;

mode 1 - pseudo colour, multiplexed input
mode 2 - garnma corrected full colour, direct input

The mode is defined by a single bit in the G300 control-register. The clock $ource is set by a combination of
\','iring option 8.[)(j boot location bit, (See the section on the pro;;ramming Interface). By varying these op-
tons it is possible to use the G300 in one of three configurations as shown in table 1.17.

Table 1.17 Clock and pixel port options

1.13.2 Mode 1 operation

Inmode 1,8 bits per pixel the G300 latches four 8-bit pixels on PlxDataAO.7,PlxDataBO.7, PlxDataCO.7
and PlxDataDO-7on a singlefallingedgeof notShiftC!k.These four pixels are then serialised to the ~.JII
pixel rate internal!y and applied to the colour palet!e address inputs in tum - A, B, C and D. In other bit per
pixel modes the multiplex ratio is modified automatically.

Theeightbit pixelsused inmode1,allowa choice of 256simultaneous colours from a palette of 16million.
Changing the palette through the programming interface allows rapid colour selection and modification.
The colour palette may be loaded and read back via the programming interface (see the G300 memory
map). If the G300 memory interface is being used inword-mode, then a colour word may be loaded in one
G300 extemal memory interface cycle and a complete colour palette may be block moved into or out of the
G300 ~y ~e processor.

Mode 1 allo'WSthe pixel input to be multiplexed up to 32 into 1, this allows clocking of the 'video R~s well
below pixel clock frequency. The G300 supplies a signal notShiftClk v..'hichis designed to be buffered
~rough a single inverting driver outside the G300 directly into the SC (serial clock) of eacJIof the video
. .AMs. This clock pulses once for each new group of pixels required by the display. It is not free running, bl.J1

stops during line and frame flyback. A tree-running clock notSerialClk is also generated by the G300. This

provides a continous clock synchronous to the video stream. If this clock Is loaded identically to not-
ShlftCIk. then its edges v.'ill be coincident to notShiftClk, it will not stop during flyback, and is always 1/4
pixel trequency. The frequency of notShlftClk depends on dot rate and the selected pixel depth.

notSerla!Clk = dot trequencyi4
notSh!ftC!k = dot frequency x bits per pixel/32

By taking a minimum of 4 pixels into the G300 in one go, the clock rate to the video rams for a nominal
11OMHz system can be reduced to 27.5 MHz maximum. It is therefore possible to use standard video RAMs

v.'ithout extra muaiplexing on the board. It is also possible to drive the pixel data down a backplane using
easily available TTL parts in order to gang up extra boards in a distributed system. It has the further advan-
tage that all extemal clocks and signals are running at comparatively low frequencies.

A memory mapped mask register is available for masking tl,e incoming pixel address to the LUTin mode 1.
The contents of this register (mapped onto ADBusO-7) are logically ANDed with the incoming pixel stream.
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Mode I Clock OptJon Vldeo Clock Source Pixel Route

1 PLL (nom 5MHz) Output of on-chip PLL Through LUT
1 Direct (video rate) Clkln Through LUT

2 Direct (video rate) Clkln Through gamma table
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By altering tile con~en~s01tilis register tie mi~rop~o:::essormay achieve simple rapid colour changes on me
screen.

Colour programming In 1, 2 and 4 bits per pixel modes

MSB LSB
87654 3 2 1

I
Rotate and Mask X I

0 0 0 0 0 0 0 X
0 0 0 0 0 0 X X
0 0 0 0 X X X X
X X X X X X X X

Rotate 1, 2, 4, 8

1 bits per pixel access LUT Locations 0,1

2 bits per pixel access LUT Locations 0,1, 2, 3

4 bits per pixel access LUT Locations 0-15

8 bits per pixe! access LUT Locations 0-255

Figure 1.22 Colour palette programmin;) information in 1, 2 and 4 bits per pixel modes

In 1, 2 and 4 bit per pixel modes, each by~e is rotated and masked by an extra masking function as shov.,'n
in figure 1.22

The bits per pixel mode must not be c.'langed while the video timing generator is active.

Pixel ordering

The pixel order is always 'Iittle-endian'. Thus:

In 8 bits per pixel mode, the first pixel displayed is byte A.

In 4 bits per pixel mode, the lower nibble of byte A is displayed first.

In 2 bits per pixel mode, bits 1, 0 of byte A are displayed first.

In 1 bit per pixel mode, bit 0 01byte A is displayed first.

Table 1.18 Programming of bits 17 and 18 01me pixel mode control register
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Register Bit Bits per pixel

18 17

0 0 1

0 1 2

1 0 4

1 1 8
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notSerlalClock ~~

notShlftCIOCk

{
8 bpp

SampleClk

I
I

I .
I notShlftCIOCk

{

~
2bpp :

,

SampleClk --;-

.
notShlftCIOCk

{

~
4bpp :

SampJeClk ~ f\ f\ f\ f\ n.

f\ F\ n.

notSh1ftCIo Ck

{

~
1 bpp :

SampleClk --.:.,
f\ n.

;...t
Active Display Peiiod (40 pixels wide)

..;

Spare pixels in 4,2 and 1 bits per pixel modes are held over 10beginning of next line.

No1e: SampleClk is an internal signal not visible to the user.

Figuie 1.23 Relationship between Serial and ShiftClocks to pixel data in various bits per pixel modes
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I PlxDa~AO-7~~~
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Figure 1.24 Pixel port in mode 1

1.13.3 Mode 2 operation

In mode 2, direct write, pixel inputs are used as three 8-bit addresses into the triple LUT.This allows the use
of the full range of up to 16 million colours simultaneously displayed on the screen but requires pixels to be
supplied to the G300 at the full video rate.

One 24-bit wide pixel is latched into the G300 on every rising edge of the extemally supplied pixel clock -
Clkln. (ThePLLis not used inmode 2.)PlxDataAO-7feeds the red DAC,PIxDataSO-7feeds the green DAC
and PIxDataCO-7 feeds the blue DAC.

Note that in mode 2, the specified timings for the pixel setup and hold times must be observed, even during
fiyback, otherwise corruption of the lookup table can occur. Also, the mask register content has no effect on
pixel data in mode 2.

Pix Port C ~

Clkln

~
n b I GreenDAC IT

~I BlueDAC

CSync CSlanl<

..-{ Red DAC "1
~Pix Port A

8
:>..c

Pix Port B ?
..." )Do

..

Figure 1.25 Pixel port in mode 2
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1.14 The video DACs

1.14.1 General

The video DACson the G300have 8-bit resolution at the full video rate. They are designed to drive a doubly

terminated 750 transmission line and produce analogue video signals compatible with either the RS-' 70
or RS-343 video standards.

1.14.2 DAC output waveform

The DACs VIOr'r<by sourcing a current proportional to theirdig:t81input. The un:t current sourced for each
digital increment is defined by a referencecurrentdrawnfromthepartusingan ex1emalcurrentsource.

The complete analogue video signal comprises three components as shov-.'Tlin figure' .26. The current
sourced by eac.'1component is defined in terms of DACunits. The value of' DACunit is set by the reference
current drawn from the Iref pin:

, DACunit = Iref/,20

The colour information output by each gun ranges from 0 to 255 un:ts under canto! of the digital input from
the colour palete or the pixel port.

A black-level pedestal of 20 DACunits is provided. Tnis extra pedestal distinguishes betv.reen a displayed
value of intensity 0 during display (ie black) and the 'blacker than black' level present when the electron
beam is blanked for fJyback. V\fhen enabied (by setiing the relevant bit in the control register), this extra level
is s\'r~tched on only during the active display time of each line. It is switched off during blanking so as to
ensure no visible trace 01 the beam appears on the screen during this period.

Async pedestal, again selected using the control register, is provided to allow the superposition 01the sync
timing signals on the video outputs. When this composite sync option is selected the sync level is added to
the output during blanking and active display. Sync pulses are present on all three 01the video DACs. The
size of the sync pedestal is '08 DAC units.

Table' .19 defines the value of each of the three components which make up the complete video output
current sourced by each DAC.

Table'.'9 DAC output level components

Both the black-level pedestal and the sync signals may be independently tumed onor offby setting bits' 2
and 3 in the control register respectively.

(Note that the extra blanking pedestal units, if used, add to the r...JlIscale deflection so that the curren1 sO...Jrce

must be redefined in order to use this mode).
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Pixel
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I
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Display
Front
Porch

Figure 1.26 DAC output leveis

1.14.3 DAC characteristics

Notes

1 Allvoltages withrespect to Ground unless specified otherwise.

2 Tested over the operating temperature range and at nominal supply voltage with IREF=
-8.88mA.

3 From the value predicted by the design equation, sync and black level pedestals off.

4 About the mid point of the distribution of the 3 DACs measured at full scale deflection.

5 Linearity measured from the best fit line through the DAC characteristic. Monotonicity guaranteed.

6 Load = 37.5!1 + 30 pF with IREF = - B.B8mA.

7 This parameter is sampled not' 00% tested.
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128 I Blanking
108 T Pedestal

DAC
Sync

I Line I Back

unl1
Peoestal

Sync Porch
0 1-

Symbol Parameter Min. Typ. Max. Units Notes (1)
Resolution 8 bits

VO(max) Output voltage 1.5 V 2

10(max) Output current 32 mA VO<1 V

Full scale error :1:5 % 2, 3

Sync pedestal error :1:iO % 2
. Blank level pedestal error :1:10 % 2

DAC to DAC correlation error :1: 2.5 % 2,4

Integral Linearity error :1:1 LSB 2, 5

G!itch Energy 75 pVSec 2, 6, 7

IREF Reference current 7 10 mA

VREF Referencevoltage VDD - 3V VOO Volts

Note: These figures are not cr,aracterisedand are subject to change
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Notes

1 Load = 37.5D + 3~F, IREF= - 8.8BrnA.
2 From a 2% change in outp'Jt voltage until settling to ,vitliin 2% of tlie final value.

3 This parameter is sampled not 100% tested.

1.14.4 Power supply and current reference

Itis recommended that a high frequency decoupling capacitor (preferablya chip capacitor) in para!lel with
a larger tantalum capacitor (22~Fto 47~F)be placed between AVdd and Ground to provide the best possi-
ble supply to the analogue circuitryof the DACs.

Toensure that the output currentofthe DACsis predictable and stable withtemperature variations, an active
current reference is recommended. Figure 1.27 shows fourdesigns of current reference.

. :igure 1.27(d) shows the use of the LM334 precision current source as a current reference. It is shov,'!I in
its temperature compensated configuration.The reference current is set by a single resistor (150 in this
case) and is independent of the value of power supply voltage.

Figures 1.27(a)-(c) are similarcircuits. Each circuituses three resistors and the power supply voltage to
set the reference current IREFtlirougha transistor. Incircuits 1.27(b) and 1.27(C) the thermal variations in
the base emitter voltage ofthe transistorare compensated by the use ofa forwardbiased diode (atransistor
acting as a diode in the case of circuit 1.27(c».

I + 5V , + 5V , + 5V"1

Lr
j \!y M' ~U"'3.-."4~ Y I 150 'V-

0 0 0 0 150DO. t
GND .. 4 GND' i GNO' 0 GNO . .

(a) (b) (c) (d)

Figure 1.27

1.14.5 Current reference - decoupIing
The DACs in the iMS G30) are made fromswitched currentsources whic'!,are based around a currentmirror.
The total Ctment ou1put by each DAC is determined by the number of active current sources and the refer-
ence current IREF.

So long as any supply variations are minor, or a suitably high quality current reference is used which tracks
trte variations, then no coupling capicitors need be used.

However, voltage variations on the supply net r.lanaged by the current reference circuit will result in \lci,ia-
tons in the DAC output current. Ifthe bandwidth of the current reference circuit is not sufficient to track these
supply variations it is recommended that a coupling capacitor (47~F to 100~F) in paraHel witli a high fre-
quency capacitor Df 1001F should be used to couple the IREF inpLrtto VDO.This will enable the currerlt
reference to track both low and high frequency variations In the supply.

1.14.6 Analogue output - line drIving
TI1eG300 is designed to drive a doubly terminated 75flline. This arrangement is illustrated infigure 1.28.
The effective load seen by the G300 video outputs withthis circuit is 37.5fl.

42145701 March 1990

-66 -85 -100 I -110

Symbol Parameter Max. Max. Max.
I Max. Units Notes

DAC Risetime 6 6 4 4 ns 1

DAC Settling time 15.3 11.7 10 9.1 ns 1,2,3

Note: These figures are not characterised and are subject to change
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The connection beteween the DAC outputs on the G300 and the input to tile colour monitor should be re-

garded as a transmission line. Impedance changes along this line will result in refiection of part of the video
sigr<al back along the line. These reflections can result in a degradation of the picture displayed by the
monitor. To oosure good fidelity RF techniques should be used; in particular the PCB trace from tle G300
video outpu1 pins to the video sockets on the graphics board should be kept short (less than 3 inches is
ideal). Ifthis is done then any reflections due to a mismatched impedance at the video connectors will occur

within the risetime of the DAC waveform and will not cause a degradation of the image quality.

G300
DAC

outpu1

PCB Trace
I < 3in

75 !1 Transmission Une

0750
-L

Monitor
Inpu1

Figure 1.28 DAC output loading

1.14.7 Analogue output - protection

CMOS devices are susceptible to damage from high electrostatic voltages. Normal antistatic precautions
should be observed v,'henhandling the 1M3 G300 during system manufacture.

Once assembled into a system devices are much less exposed to static damage. However if the analogue
outputs of the 1M3G300 are made available at connectors outside the graphic system they are still exposed
to static damage and other hazardous voltages. Protection diodes to the power rails are recommended at
this exposed interface.

42 1457 01 March 1990
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1.15 Clock generation and phase locked loop

1.15.1 Introduction

The IMS G300 has tvvoaltemate clocking schemes whichbetween them provide a high degree of system
fiexibility. The primary clocking system uses a phase locked loop on the chip to multiply the low frequency
« 1OMHz)input clock up to the required video data rate. Thisscheme is used onlywhenthe part is inmode
1 and contributes to its overall ease of design. Afulldot-rate clock is supplied to the Clkln pad for the
altemate sD'Ieme, 'Nhichmust be used when the IMSG300is inmode 2 and when mode 1 is to be drivenin
'times one' configuration.

1.15.2 Clkln

\:Vnenthe PLL is to be used, Clkln must be derived from a crystal oscillator; RC oscillators are not sufficient-
lystable. Clkln must not be distributed througha longchain ofbuffers.Clockedges must be monotonic and
remain 'Nithin the specified voltage and time limits.Phase locked loop mode is selected by placing a ca-
pacitor betv.-eenCap Plus and CapMinus, and then 'M"itinga 'one' to the boot location bit 5.

1.15.3 Cap Plus, Cap Minus

The intemally derived power supply for internal clocks requires an extemallow leakage, low inductance
1IlF capacitor to be connected between CapPlus and CapMinus. A ceramic capacitor is preferred, with an
impedance of less than 3D betvveen1OJkHzand 1OMHz.Ifa polarised capacitor is used thenegativetermi-
nal must be connected to Cap Minus. Total PCB track length should be less than SOmm. The connections
must not touD'I power supplies or other noise sources.

VDD

0
I CapPlus PCB track

~ DecoupJing
~ capacitor

1 IlF

0
--L
GND

CapMinus PCB track

Figure 1.29 Recommended PLL decoupling

1.15.4 Speed selection

The multiplication factor of the phase locked loop is. set by v..'fitinga binary value to the IMS G300 boot
location. This location is enabled for v..'fitingby performing a reset cycle. Once ithas been written to, anoth-
er reset must be performed before reprogramming is possible. Only ADBus[5:0) are valid as data during
these write cycles, in all other respects they conformto t'le diagrams given in section 1.12. A!t'lough all
possible multiplicationfactors wiilwor'Kwit'l all permissible input frequencies up to the speed rating of the

42145701 March 1990
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part, the quoted figures are guaranteed only it tie recommended combinations are adhered to. The muitipli-
cation factor selected is the binary number w;-itten to the boot location bits[4:0].

1.15.5 Recommended Input clock and multiplication factors

Intermediate video data frequencies can be produced by choosing the multiplication factor for the quoted
frequency closest to that desired and varying the input clock frequency to achieve the correct value. Clock
multiplication factors less than 5 are not allowed.

It is possible to produce the full range of frequencies from a 5 MHz inpu1clock (in steps of 5 MHz) bu1the PLL
will be more susceptible to power supply noise and ciock inpu1jitter 'N7iena very high multiplication factor is
used.

*Subject to speed rating of device.

42145701 March 1990

Parameter Min. I Max..
Inpu1frequency

5MHz 110MHZMultiplication factor 5 31*
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1.16 Package specifications

1.16.1 84 pin grid array package

CI AD
Bus10

Pix I i
DataD4 I I

I

I
I
I

AD
Bus12

AD
Bus13

CorH
Sync

PIx I Pix
I

PIx
DataC7 I DataC6 DataA6

AD
BusH

AD
Bus22

I

D
I

AD
I

AD
I

AD
If Index I I

Pix
\

PIx I Pix I

. Bus7 Bus8 Bus9 DataC5 DataA5; DataC4 !

I

r
I

~

11 If I

v

E AD AD AD Pix PIx PIx
Bus4 Bus6 I BusS I iMS G300 DataB4 Dat8A41 DataD3

84 pIn grid array
top view

FI AD
I

Vdd
I

Ground
II II

Pix

I

. Pix PIx
Bus3 DataB3 DataA3 DataC3

GI AD
I

AD
I

not
II II

Pix Vdd Ground
Bus2 BusO Serial, DataD2

Clk

H I AD Frame

I

notCS Bus Blue Pix Pix Pix Pix
Bus1 Inactive Granted DataAO DataB1 CBlank DataA2 DataC2

J! not Read 1

1

Cap BusReq Ground Iref Pix Pix AVdd Pix
ShlftClk not Minus DataDO DataD1 DataB2

Write

KiTransfer I Cap Clkln Vdd Green Red Pix Pix Pix Pix
Plus DataBO DataCO DataA1 DataC1

Figure 1.31 IMS G300 pin configuration
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1 2 3 4 5 6 7 8 9 10

A AD AD AD AD Reset VSync Vdd Pix PIx PIx
Bus16 Bus18 Bus20 Bus21 DataB7 DataA7 DataDS

B AD AD AD AD AD Ground Pix Pix Pix Pix
Bus11 Bus14 Bus15

Bus19 I Bus23
DataD7 DataD6 DataB6 DataBS

I
I

1An An An An "r
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Figure 1.32 84 pin grid arTaypackage dimensions

Table 1.20 84 pin grid arraypackage dimensions

March1990

Mlilimetres I Inches
DIM NOM I TOl I NOM I TOl Notes

A 26.924 :f:0.254 1.030' :f:0.010
S 17.019 :f:0.127 0.670 0.005
C 2.456 :f:0.278 0.097 +0.011
D 4.572 0.127 0.180 :f:0.005
E 3.302 :f:0.127 0.130 +0.005
F 0.457 :f:0.025 0.018 :f:0.001 Pin diameter
G 1.143 0.127 0.045 :f:0.005 Flange diameter
K 22.860 :f:0. '27 0.900 :f:0.005
l 2.540 +0.127 0.100 :f:D.OO5
M 0.508 0.020 Chamfer

Package weight is approximatelY7.2 grams
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1.16.2 100 lead quad cerpack package

HoldToGnd 1
HoldToGnd 2

Framelnactive 3
ReadnotWrite 4

notChlpSelect 5
Cap Minus 6

Cap Plus 7
Clockln 8

BusGranted 9
BusRequest 10

Vdd 11
Ground 12

Hold to Ground 13
Blue 14

Green 15
Red 16
Iref 17

PlxDataAO 18
PlxDataBO 19
PixDataCO 20
PlxDataDO 21
PlxDataA 1 22
PlxDataB1 23
PlxDataC1 24
PIxDataD1 25

AVdd 26
CBlank 27

HoldToGnd 28
HoldToGnd 29
HoldToGnd 30
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Figure 1.33 IMSG300 pin configuration

80 HoldToGnd
79 HoldToGnd
78 HoldToGnd
77 HoldToGnd
76 ADBus1 3
75 ADBus14
74 ADBus15
73 ADBus16
72 ADBus17
71 ADBus1S
70 ADBus1 9

i 69 ADBus20
68 ADBus21
67 ADBus22
65 ADBus23
65 Reset
64 VSync
63 CorHSync
62 Ground
61 Vdd
60 PixDataD7
59 PixDataC7
58 PlxDataB7
57 PixDataA7
56 PixDataD6
55 PlxDataC6
54 PixDataB6
53 PixDataA6
52 HoldToGnd
51 HoldToGnd

i,',ciLD -I::1::>0
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Table 1.21 100 lead quad cerpack package dimensions
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Mlllmetres Inches

Dim Min Nom Max Min Nom Max Notes

A 3.300 0.130

A1 0.000 0.250 0.000 0.010

A2 2.550 2.800 3.050 0.100 0.110 0.120

D

1 23.650
23.900 24.150 0.931 0.941 0.951

D1 19.900 20.000 20.100 0.783 0.787 0.791

03 18.850 0.742 Ref.

ZD 0.580 0.023 Ref.

E 17.650 17.900 18.150 0.695 0.705 0.715

E1 13.900 14.000 14.100 0.547 0.551 0.555

E3 12.350 0.486 Ref.

ZE 0.830 0.033 Ref.

L 0.650 I 0.800 I 0.950 0.026 I 0.031 I 0.037
P 0.650 0.026 BSe

W I 0.220 1
I 0.380 0.087 I I 0.015
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1.16.3 Ordering Information

42 1457 01 March 1990

Device
1 Clock rate I

Package Part number I
IMS G300 I 66 MHz 84 pin PGA IMS G30JG-66

IMS G300 85 MHz 84 pin PGA IMS G300G-85

IMS G300 100 MHz 84 pin PGA IMS G300G-1 0

IMS G300 110 MHz 84 pin PGA IMS G300G-11

IMS G300 66 MHz 100 pin QUAD CERPAC IMS G300F-66

IMS G300 85 MHz 100 pin QUAD CERPAC IMS G300F-85

IMS G300 100 MHz 100 pin QUAD CERPAC IMS G3())F-10

IMS G300 110 MHz 100 pin QUAD CERPAC Ih!iSG300F-11
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1.17 Programming example for Hitachi HM-4219!4119 monitor

Horizontal Vertical

,.. H-BL H-DISP
I

. .I . I
~ ~///~

J LJL LJ

H-FP I.-"""L H-BP i1. H-SYNC
1H "

V-BL V-DISP
1

~

I LJ L V-BP IV-FP- .J- "1. V-SYNC ..
I.. 1V

Figure 1.35 HitaD'ii Ht/,-42J4119 timing

Table 1.22 Recommended timings for monitor (64kHz version).Note: These parameters do not map directly to CVC register values.

1.17.1 Calculation of parameters

At the recommended pixel rate of 9.296ns,

screen unit = 4 x 9.296ns = 37.184ns

A1I line timing parameters are calculated as multiples of this figure,

42145701 March 1990

Item

I Equation IRaUng I Unit(64kHz VersJon)

a Resolution H 1280 Pixel

b Resolution V 1024 Pixel

c Pixel rate 9.296 ns
I

d Pixel frequency 1 / c I 107.573 MHz

e H-DISP axc 11.899 Ils

f H-BL
I 9 + h + i

3.800 Ils

9 H-FP 0.200 IlS

h H-SYNC 1.600 Ils

i H-BP 2.000 Ils

j 1H 15.699 IlS

k H frequency 1 / j 63.7 kHz

I V-DISP b x j (1024H) ms

m V-BL. n + 0 + p ( 37H) ms
'.

n V-FP ( OH) ms

0 V-SYNC ( 3H) ms

p V-Bp. ( 34H) ms

q 1V 1+ m (1601H) ms

r V frequency I 1 / q I 60.0 Hz
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Line Scan period

Linetime = 15.699).ls /37.184ns = 422.19

so set Linetime= 422

This obeys the rule associated withthe Linetimeparameter; that it should be an even number of screen
units.

Ifit is absolu1ely necessary to meet the recommended linescan frequency then it is best to specify the input
clock frequency as the variable bu1,in practice, all monitors willsynchronise to a close approximation.

Une sync pulse

The G300 constructs this from tv.rohalfsync periods so:

Halfsync = 1.611s/ (2 x 37.184ns) = 21.5
so set Halfsync = 21 screen units

Backporch

Backporch = 2).ls /37.184ns = 53.7

so set Backporch = 54 screen units

Display

This parameter is set in terms of the number of pixels you wish to display so in this case:

Display = 1280/4 = 320 screen units.

Frontporch

There is no explicit frontporch parameter; t'lis period being implied as the difference between the sum of the
other parameters and the linetjme period.

Frontporch = Linetime - ((Halfsyncx 2) + Backporch + DispJay)

= 422 - (21x 2 + 54 + 320)
= 6 screen units

= 6 x 37.184 ns = 0.223)..!.s

~ich compares with the monitor requirement of 0.2 IJ,s.

The 'halfiine point' nJle is obeyed by these timings since:

(HalfSync x 2) + Backporch + Display < Unetime / 2 > (HalfSync x 2) + Backporc."1

In a non interlaced system such as this the remaining tv.roline parameters are actual1yused only during
frame fiyt>ackin order to count in multiples of half alinetime.Inaninterlacedsystem,theparameterShon-
display is used to construct the short displayed lines at top and bottom of the screen if the total number of
displayed lines is odd. BroadPulse is used to produce the low pulses in a tesselated frame sync period.
Both of these parameters must alwa>'sbe programmedwhether or not your system explicitly uses them.
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ShortOlsplay

Shortdisplay = (Linetime / 2) - [(HalfSy;iC x 2) + Backporch + Frontporch)

= 211 - (42 + 54 + 6)
= 109 screen units

BroadPulse = (Linetime / 2) - Frontporch
= 211- 6

= 205 screen units

Frame timing parameters

All frame timings are specified in terms of half line times.

Number of Displayed lines is 1024

\!Display = 1024 x 2 = 2048

\Vhich complies with the requirement that each frame must contain an even number of haif lines.

The G300 produces frame fI~tback waveforms in accordance with the broadcast standards whic.'" means
that

VSync = PreEqua!isation = PostEqualisation
VSy;ic = 6

Total Blanked period is 37H so :

VSlank = 74 - (6x3) = 56

\Vhich is a whole number of lines.

The remaining three parameters are concerned witl management of the video RAM bitmap. Assuming that
256K video RAMs are being used, the shift register lengtl will be 25-5bits. The sum01 the parameters Meml-

nit and TransferDelay must not exceed this figure unless some external form of multiplexing is used which

generates an effective register length greater than this. It is possible to use parameters which total less than
256 in order to implement a hardware pan function, but for the purpose of this example, we will assume that
all 01 the bitmap is to be displayed. Thus:

Meminit + TransferDelay= 256
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Half Sync = 21

BackPorch = 54

Display = 320

Linelime = 422

ShortDisplay = 10-9

BroadPulse = 205

VSync = 6

VSlank = 56

VDisplay = 2048


