IMS G300B

colour video
controller

R
:..'.3:3

g

TR

=S
E__:mmos3 Preliminary Data

i | Address Bus Y |
! .=- | Mask | .|
' ¥ Y v ! '
| | | | 24] B
i | Address Lateh | i L
i | | i i
i | S ' .
I Nicro I Y Y 24 | piysl | | 32
ADBus =—7 Lo | | . Pixe .
~ i il OH I g ’ I } [l &1 i | .
{23:0] . ' Video Timing | SN T —— " | Pixel
i Generzior i | inpe iLOCKUD, igDie i | I . e
b L ! | | i | e
. jooo| ! ' | i {1
| S I i -
E S | Pixel ! {14
Bais | | | data | L
Lee i { | |
'; , C;sj}k | Video DACs —_
| | = | l I loambr s
| 1 ! R Blanked
| - | \Video
| ! Outputs
Y
Video sync
FEATURES
Video rates up 1o 110 MHz
Qoftware configurable vidso timing generator
.erlaced or no_r‘;-mterlaced video - APPLICATIONS
Generates Studio broadcast standard Sync signals
Supplies blanked analogue video outputs CGeneral purpose raster scan control
Intemal or extemal Sync options CAT Screen contol
Single or synchronous multiple operation Colour plotiers and priniers
Piane-based workstzations
Variable muitiplexad Pixel input Portable personal computers
1, 2, 4, 8 and 24 bit pixels
On chip triple lookup tabie Thres dimensional modelling
Triple high speed 8 bit vides DACs Reei time animaticn systems
CCIR and E!A 343-A compatlible Computer visualisation
Full colour mode with hardware gamma tans!ztion Multiple processor systems

rame swapping systems

aner ! fideo RAM suppor
General pupose Video RAM support Scene insertion into live camera cata

Synchronous VRAM Data Transfer strobing

Video RAM Row address auto-increment ;
Distributed computing environment

Screen width independent of VRAM architecture puling RIHE

On-chip phase-locked loop (PLL)

All externai signals and clocks at 1/4 video rate

7 SGS;THOMSON

P
L\r:\}o::-'..-\e Ui~ 0.'“\.4-9

INMCS is a member of the SGS-THOMSON Mizrosiectonics Group

421457 M



Contents

1.1 Introgduction

134 CIOCKS e
112 LT =T o ) 15 L]
1.1.3 Screen mManagemient s wes pveey Des Ty G SUENE VUen Beainas o
1.1.4 Pixel POM Lo e
1515 VIBEO:DACSE s wusmmmm mmsbimesmis e Kee s shuamse. s e
1.1.6 Programming POrl cespsirnmims o8 S5l S S s s
1.3.7 SYSIEMOPEIANON i o nit s s s S SEE Sl A B A0 DS
1.2 Pin funclion referenCe QUIGE . . ..ot e
T2 NHCTOUPONT sousaoncssmsmmmumnsnsmsime ams o auimn s s omaibeesiess T SERsss 0 S sy
1.2.2 PIXEL PO jommnsmirirrmss s sRpvyssm o Wosanmiis iosa sames Ivmeases
1.2.3 MISCellZRBOUS . ..o iah 5 00 e Bl S avs v o e o
1.2.4 Phase IoCKEd I00D . ot it e e e
1.25 ViGBE BIONEIS <o o smn wrors smisns snme st s i S v s e
1.2.8 SUPPHES wo s B S ST CSTURR PR R R B
1.3 Register functionreference QuIde ... ...vv it i e
1.4 The control regisier and boot locationreierencequide . ... oo,
148 Micro port timing reference Quige ... i e
1.6 Pixel port timing reference QUIgE ... .ottt ittt e s
17 Clockintiming relereNEe PSR v wbsmmesies st G RS
18 General parametric conditions and charaCteristics ... iini it ennennnn
1.8.1 Operating CONTItIONS: « s nummm s e v SvEEaiems Saees Some S mes
1.8. Operating Characlenstics v vus svmne s v e Svesy vasmn ooy e
1.8.3 Output drive Capability ... .oviniii ittt it e et e ae e
1.9 The VIge 0 UMING OEMEIEI0N i asum s son smsmssimssny snemmieieis e A58 S e SR SR S5
194 INHOGECHON s o commsmmsmss s s 55 s e e e
1.9.2 THE BiSPIaY SCIEER. wu cvsmummaivnn s m oun saius e SR s
1.8.3 Line liming. PArameters’ vopssnuens tosiniis: (usunens SRaes S Bussn
1.9.4 Frame timing parameters . .. ... i e
1.8.5 Parameler CEICOIAtDN: e smsmmmmos s fomimewm s emmeTy s s S
1.9.6 The SlafUp'SEaUENEE: wormusus puvss s Un oSy S S e o
110 The G300 ACOreSSIMAED ... inisimnie il s s Sl S e Sl a5
1.11  Synchronising and Blanking signals ... ... i i i i e
1.11. [ n) oo 18 T 4]
1112 MESIERTMIOTE vonsscin wus s e g, 55w Maas @R ISalsnte sEiay S5, L
1.11.3 JAVETTIONE s wvvone e a ummuany e Bas G DR i S vie . Rianes SeueR
1.11.4 Digital BIanKING PiR. s b e sd o 55 sk s S0 Ve i S o e
Teb 2  ADEITHEIOIDOIE e oo et MG VIRE, R R A i R st
S b2l INTOAUCHION: w0 s smmmsssmmmmaime. ssomassomnms. SHmERTS Swe e e S Fs
1122 IAHRlSENON «vuvmmum s s s SRR e SR S S SR
1.123 Programmifg Operalion sumess co diesl Siissmns wohs s Liass s
1,124 ByteWideoperalion ... e
PO AT EYCIEE s o cosnssuastsnn. 0asss im0 oS00 56T 3 8 AL S
Wie-CYCIeS wuvmarammany v oayydss SEsswans Soruans D eran as
Writing to the Controlregisterinbylemoda .. ..o e oo
INSraconN Wl DMAL o cos sonmmsnn asmmmes s Sl s s
1.125  Byte access sequence definitions

NOIES, cvrwensesises

o bW WwWw W NN

—t

-

4 = O m W

— A A
—t

T QR R S WL S R T W
W W W~ W WL W

sk sk
wr w

883

\S]
)



Contents

12.6 The tansier address, ling start and top of screen
2.7 The screen transfer operation
128 Transfer cycle timing
129 Frameinactive
The pixel port
1134 Pixel porl operation
1:13.2 MoGe -] DPEralioNuaysnveas: sup 1e0en LU0 DUaNs SV D TVEE B |

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

PIXel OfQEHNG: o mmmmsnse sonamsmmmn ommes @b WREmse S wuse S
1.13.3 Mode 2 operation
AN VIdeO:DACS : sovny srvs Fuas VS REn 00 RS B RN DURE BUERD guEnn

11741 Generzal

-t h eh ek

1.14.2 DAC output waveform

|
1.14.3 DAC characleriSliCs s swsnmonmn st ames o s wamam @ sesrsise dms
1.14.4 Powersupphiiand-Clrent referEnteims: sees suppey mos possmn e
1.14.5 Curentreference —0eCouplng wus s s sviws G SUens oo e sy
1.14.6 Anglogueoulput — liNE Griving .. .. i e e
1

14.7 ANSI0OUES DD = DIOIBCHOM . s wmves smsves sani s wosgs 1w wens
Clock generation and phase locked loop

LAS Introduction
1.18.2 CIRIN o vienn oS 9 SN0 WS gl TR an S B e U SR o3
3153 CapPlus, CaphMinus
T15:4 Speed seleClion ..

55 Recommended input clock and mulliplication factors
Package specifications

1:16:1 -84 pin'grit N2 PECKEEE 5. o s, ois Byams Vi il e i Ve U st b
1.16.2 100 lead quad cerpack packa
1:A6:3:Orderiny INOATMENON.: wswwn s s i S Wi S A
Programming example for Hitachi HM-4218/4118 monitor

1.17.1 Celculetion of parameters

ERRLRLELLEE EBIAR

]

-

[83]

o)) D W
% W m (o M

-4 D

55655



IMS G300B colour video controller 3

1. introduction
The IMS G300 is a dedicated support chip which provides all necessary functions for contolling real time
operation of a rasler scan video system, u:mg duzl poried video DRAMs. The faciiities provided are de-

signed to isolate the host processor from the constraints of the real time system without in any way interfer-
ing with the ability of the processor 1o specify and manipulate screen data.

The device consists of a programmable video iming generator with screenrefresh and auio line increment

capability, a triple 256 location by 8 bit lookup t;rm: (LUT), a friple 8 bit video DAC and an on chip phase-
locked loop (PLL); see figure 1.1.
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BusRegq=— ‘ l | ' 1:. v 24 ~— PixDataB0-7
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Figure 1.1 IMS G300 Biock Diagram

1.1.1 Clocks

Use of the phase-locked loop allows the part to be driven from a low speed clock in the 8MHz to 10MH
range, which is intemally multiplied by & user-specified factor 1o achieve video data rates. The contoller
can be ciocked by a full rate system clock if desired, although at a reduced frequency compared to that
achievable with the PLL.

1.1.2  Video timing

The video timing generator Is 2 programmable finite state machine which is programmed by loading & num
ber of screen description parameters. It can be configured to free run, providing composite or snpa'“-
sync, or to lock onto an extemal synchronising source mm may be another IMS G300, giving the potentiz!
for multiple, synchronous video systems. In either mode, it supplies composite blank and can supply tes-
selated or plain composite sync 1o the video DACs. The timing gen ratorruns at one quarter of the video dot
rate and the screen parameters are defined in temms ofits resolution. Thus the screen is defined inmultiples
of four pixels.

1.1.3  Screen management

Video RAM support is provided by & screen refresh mechanism which performs a DA 1o the video RAM
and which allows seamiess mid-ling updale of the screen. The video RAM shift register can be made 1o

42 1457 01 March 18380
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smuhlonlsat.:n) This method of contol givorces the screen line lengh f*;*] dﬁpm_uncu on the video
RAM shiftregister length, gllowing for very long display lines without extra multiplexing and for efficient use

of memory imrespective of screen dimensions.

1.1.4  Pixel port

The pixel port is 32 bits wide and has a number of operating modes, which are selectable in software.
In pseude colour mode (mode 1), the 32 bitword can be interpreted as consisting of one, two, four or eight
bit pixels. These are loaded at the relevant multiplex ratio and accelerated {o the full dot rate before ad-
dressing the LUT. The 24 bits of pixel data thus accessed are then sentio the video DACs for display.

In full colour mode (mode 2), the top byte of the input word i ree byles are used
as separaie addresses infe the tiple LUT No acceleration takes place befors the data is sent to the LUT
Mode 2is usable only when an external dot-rate clock is supplied, mode 1 can also be used with the pha-

1455 Video DACs

The triple video DAC has 8 bit resolution at the full video rate and produces blanked video signals. it is
possibletc select various styles of analogus oulput to conform with generally 2pproved menilor and broad-
cast leievision output levels and timings, including E1A-343 and CCIR.

1.1.6 Programming port

Tne IMS G300 has a memory mapped architecture which enables fast configuration and colour cycling
through the use ofblock move or some c‘*a:rs mp i appears as a block

ofmemory (occupying 1/2Kword of address sp-ace
or word-wide (24-bit) modes.

1.1.7  System Operation

S Synchronising
system clock 1 sighzls
| ] [
; Y Y 1%
E e aF-HelslBl=
! | A;a... ue
‘ ; Drawing C;g?:) b= \ideo
processor Video ————  outouls
| Contoller | upul
! ! i
|
| |
| Iransier I
| conto! PixelBus | Serial por
I | 0-31 { clock
Video RAM |

Aray |

_ Figure 1.2 IMS G300 operating in a simple graphics system
Figure 1.2 shows how the IMS G300 would fit into a typical single-bitmap display system. The clock is
sourced from a SMHz crystal and the video data is being streamed to the screen at the full video rate ofup to
110MHz. The video RAM array is directly accessed by the drawing processor and screen management is
performed by the G300 on a DMA basis. All external digital signals and clocks are running at one quarter of
the video rate.

42 1457 01 March 1980



IMS G300B colour video controller 3

1.2 Pin function reference gulde
324 Micro port

Pin name [ /O [Page No. |Comments l

Framelnactive O 29 Timing signal which is high whenever the VTG is in Frame Fly-
back.

BusReq @] 26 DMA signals which, along with Transfer, supply the timing in-

BusGranted l formation o synchronously refresh the video ram shift regis-
ters.

ReadnotWrite ! 24 These signals provide all the timing information for accesses

notCS | as weill as defining access type.

ADBus0-23 1/0 24 Multiplexad address and data bus. All 24 biis are used for
Caia, addresses are supplied to ADBus2-11. A byte-wids
mode is available; the portis also used to drive out the 22-bit |

| VRAM transfer address on ADBus2-23. |

1.2.2  Pixel port

Pin name I/O |Page No. |Comments 1

notSerialClk O 30 notSerialClk runs &t one quarter the video frequency, not-

notShifiClk @ ShiftClk varies its frequency depending on t‘we its per pixel
required. Both of these clocks must be buffered.

Transfer ] 26 | Transfer refreshes the vidso ram shift register s;mchron':sed
1o notSerialClk

CBlank I 33 CBlank is a bidirectional blanking pin. Directicn is soft select-
able via convtol bit 186.

PixDataAD-7 | 30 The four pixel address bylies are used in the order A, B, C, D.

PixDataB0-7 I In mode 2 PixDataD0-7 is not used and RGB maps to ABC.

PixDataC0-7 |

PixDataD0-7 !

1.2.3  Miscellaneous

Pin name | 1/0 |Page No. |Comments E

Reset | | 17 Active high, must be held active with clocks running for at |
| least six cycles of notSerialCIk. I

1.2.4 Phase locked loop

Pin name 1/O |Page No. |Comments 1]

CepPlus N/A 38 Phase locked loop decoupling pins, glso usedto select exier-

CapMinus nal dotrate clock source by connecting CapPlus to CapMi-
nus.

Clkin | 11 Clock input for both PLL and times one operation.

42 1457 01



1.2.5 Video signals

[Pin name | 170 |Page No. |Comments
Red O 33 Blanked video outputs. Drive info doubly termingtled 750
Green O lozd.
Blue o
Iref | 34 Video DAC reference cument.
VSync 1/O 17 These pins can be used as outpuls to supply various sctwa-
CorHSyne I/0 re-selectable sync signals or as inputs to lock the device 1o

a system. They are both active low.

1.2.6  Supplies

Pin name | 1/0 |Page No. |Comments

AVdd N/A 35 AVdd supplies anzlogue portions of chip

Vdd N/A 36 Vdd supplies digital pertions of chip.

Ground N/A 11

1.8 Register function reference guide

Reglster Address | Page No. |Comments :

Boot Location #X1A0 23 Stariup location to which mustbe writien the clock mul-
tiplication faumfcl dthec Iocx source (FLL or dotrate).

Null #180 25 Un-decoded location used for resetling byle mods
state.

Top of Screen #X180 25 Read/wrile register giving ability 1o reprogram the 10
of screen pointer at any time.

Contol Register #X160 5 Read/write contol register. Read/write accessible at

all times, contains all configuration information. Used
to start and stop timing generator.

Mask Register #X140 30 Read/write mask register. Read/write accessible at &ll
. " times, masks each pixel address byle.
Datepeih Reqgis- #X121 13 Read/write registers con‘ahing the screen description
fers to #X12C parameters. These are accessible only when the tim-
ing generator is nct runmng.
Colour Faletis #X00 30 258 localions of 24 bit colours read/wrile accessible at |
fo #XFF ell times, programmed via micro porl. The values

siored in the colour ¢
lows: lowestbyle = R
bvie = BLUE

zte to the DACs zs foi-

e re! U
exibyle = GREEN, highest

=Y

o,n

All other addresses in the range are reserved and must not be writien to.

Note: #X = Hexadecimal address.

42 1457 01 March 19380



IMS G300B colour video controller

1.4 The control register and boot location reference guide
The bit pattem written 1o the contol register determines the operating mode of the part. The funt
bit is given in table 1.1.
Blt Function Comments
23 Blank Function switch |1 = Undelayed ClkDisable &t pad
0 = Delayed CBlank at pad
22 Reserved Write zero
21 Interlace Standard 1 = CCIR Interlace format
0 = ElA Interiace format
20-18 Address step control | Sets size of VRAM transfer address incre-
ment
18-17 Bits per pixel Seis Pixel port to reguired pixel depth
16 Blank 1/O 1 = CBlank pin is output
0 = CBlank pin is input
15 Tum off bianking 1 = blanking disabled for test
0 = blanking engbled
14 iumn Cff DMA 1 = No video RAM management
0 = DMA VRAM update operational
13 Reserved Write zero
12 Black level Selects blanking level
0 = Blank = Black level
11-9 Deley value Delays Sync and Blank
by 0 to 7 VTG clock cycles
8 Pixel porl mode 0 = model, 1 = mode2
7 Micro port mode 0 = word mode, 1 = Byte mode
6 Reserved Write zero
5 Analogue video format |1 = video only
0 = video and sync composite
Digital sync format 0 = mixed sync, 1 = separale sync
3 Frame flyback pattem |1 = plain synchronising waveform
0 = tesselaled synchronising waveform
2 Device operating mode |0 = master mode, 1 = slave mode
1 Screen formet 0 = non-interlaced, 1 = interlaced
0 Enable VTG 0 = VTG disabled, 1 = VTG running |
Table 1.1 Contol register bit aliocations
Boot Address | Bit Allocation
#X1A0 ADbus6-23 = Wirile zero
ADBus5 = Clock source select
1 = PLL mode, 0 = extemal clock mode
ADBus0-4 = Binary coded PLL mulliplication factor
(when in exiernal clock mode, load zero)
Table 1.2 Bool locetion bit allocations
42 1457 01
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15 Micro port iming reference gulde
—
ADBus0-23 —( Address — Detz ) e
el oo touax | l_tovad . tamDx |
| |
notCs % / \
| tcav . tRHCH , ftCHCL _,
f I o !
Readnotwrite /
_/ \ ' |
Ly 1RHA =- tALRH o ?_
Figure 1.3 Micro port write cycle
ADBus0—23 — Address — X Dela D)) ) p——
| el | CLAY . i ] i |
| i | i s i
teipe | | 1CHDZ
i Ai.»- v | | i
notCs \ ' g i
S inray % I
L _toiav | |
ReadnotWrite / R i
|
Figure 1.4 Micro port read cycle
l i
BusReguest / ‘ \
ADBus2-23 { )|L_
1 1
i
e 1GHAV I l
BusGranted / | ma | B O\ |
<—-‘ {GHTH TLSH _1| e
Transfer [ ]\_h
Figure 1.5 Micro port DMA and data transfer timings
42 1457 01 March 1880



IMS G300B colour video controller

Symbol |[Description Min, Max. Unit
LavCL Address setup time 10 ns
1CLaX Address hold time 20 ns
1CLRV 0.5 periods SClk
1CHCL 1+20ns periocds SClk
DVRH Dala setup time 10 ns
tRHDX Data hold time 20 ns
tRHCH =

tRLRH 4 periods SCIKk
tRHRV 1+20ns periods SCIk
icLcL Cycle time 7 periods SClk

Where SCik is the period of notSerialClk
Note: Tese figures are not characterised and are subject to change

RHCH = RHRV—CHCL—CLRY

able 1.3 Micro port write cycle parameters

Symbol |Description Min Max. Unlit j‘
LAVCL Address setup time 10 ns

{CLAX Address hold time 20 ns

icLoo Time to bus driven 1.5 periods SClk
icLov Data access time 58Clk+20 ns

{CLRV 0.5 periods SCik
tCLRX 3.5+ 20ns periods SCIk
iCHDZ Data tum off delay 30 ns

tcLeL Cycle time 7 periods SClk

where SCIk is the period of notSerialClk
Note: These figures are not characterised and are subject to change

Table 1.4 Micro port read cycle parametars
Symbol |Description Min. | Max Unit
{GHAV busGranted high to address valid 3*SClk+30 ns
tAZRL ADBus tristate to busRequest low 0 ns
1GHTH busGranted high to Transfer high 25 ns
AL Transfer low io Bus Request low 1 SCIk
tTLSH Transfer low to notSerialClk high -10 3 ns

Note: These figures are not characterised and are subject 1o change

Table 1.5 Micro port DMA and tansfer timing parameters

March 1890



16 Pixe! port tming reference gulide

notSerialClock \ /

L owst | tSLDX |
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Figure 1.6 Pixel por signals in mode 1
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| Clkln B T S W .
I s
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. PixData —{ ,\—-—-{ §—< s
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1

notShiftClk w
Framelnactive ‘ \ l / | | |
ISHFL > |« 1SHFH > :*‘ |
ClkDisable i |\ L/ |
1SHOL = e | {SHDH . l.-q- ‘
CBlank \ : /
1SHEL e :-q- {SHEH -in-: :L"
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IMS G300B colour video controller

-66 -85 -100 -110
Symbol Description Min | Min Min WMin 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
ovsL data setup time -3 -3 1 1 ns
tSLox dala hold time 15 12 9 2] ns
Note: These figures are not characterised and are subject to change

Table 1.6 Pixel port mode 1 timings

Al | -86 | -85 |-100 | -110 |
Symbol Description fax Ain | Min Min | Min | Units
fcLeL Pixel period 10000 31 25 20 18 ns
iCHCL Clkin high time 10000 10 8 7 3] ns
tCLCH Clkin low time 10000 10 8 7 8 ns
tPVCH Pixel data setup time 5] 5 4 4 ns
1CHPX Pixel data hold time 6 5 4 - ns
Note: These figures are not characterised and are subject 1o change

Table 1.7 Pixel port mode 2 timings

Symbol |Description Min Max. Unit
{SHFL -5 5 ns
1SHFH -5 S ns
1SHDL -5 5 ns
1SHDH -5 5 ns
SHBL SClk/4-5 | SCKk/4+5 ns
tsHEH SClk/4-5 | SClk/4+5 ns

Table 1.8 notShiftClk, Framelnactive, CikDisable and CBlank parameters




10

1.7 Clockln timing reference guice

tDCerror ——

o

Figure 1.8

Clockin timing

Symbol Parameter | Min. [Nom.| Max. | Units | Notes |
DCLOCH Clockin puise wicth low | 20 ns

IDCHDC Clockln pulse widt high 20 ns

| DCLDCL Clockin period i 100 200 ns 1
DCerror Clockin timing ermor +0.015 % 2
er Clockin rise time 10 ns 3

oCt Clockln fall time 8 ns 3

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

Notes

1 Measured between comesponding poinis on conse

Table 1.9 Cikin timings in PLL mode

2 Variation of individual falling edges from their norme! times.

3 Clock transitions must be monoionic within tha

42 1457 01
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cutive falling edges.

March 1930



IMS G300B colour video controller

11
1.8 General parametric conditions and characteristics
1.8.1 Operating conditions
Symbol Parameter Min. | Nom. Max. Unlts Notes
VDD Positive Supply Voltage 475 5.0 525 Volis 1
GND Ground 0 Volts
ViH Input Logic ‘1" Vollage 20 VDD+0.3| Volts
ViL input Logic ‘0" Voltage | —0.3 0.8 Volis
TCPGA Case Temperature | thd tbd °C 23
TCQC Case Temperature ! tbd tod °C 2.3
Note: These figures ere not characierised and are subject to change |
Notes
1 AVDD = VDD
2 Measured on the lid of the package &l maximum power dissipation.
3 VDD =5V
1.8.2 Operating characteristics
Symbol Parameter | Min. | Nom. | Max. | Units | Notes
IDD Power Supply Curent 250 tbd mA
N Digital Input Current =+10 nA
i0Z Off State Dig Output Current +50 A
VOH Output Logic '1' Voltege 2.4 Volts
IOH Output Logic '1* Cument -5 mA
VoL Output Logic ‘0’ Voltage 0.4 Volts
IOH Output Logic ‘0’ Current 5 mA
Note: These figures are not characlerised and are subject to change
1.8.3  Output drive capability
Parameter | Min. | Typ. | Max. | Units
notShiftClk | 25 pF
notSerlalCik 25 pF
Transfer 25 DF
ADBus [23:0] | 25 | pF |
42 1457 01 March 1880
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IMS G300B colour video controller 13

1.9 The video timing generator

1.9.1 Introduction

The Video Timing Generzator is a programmzble finile siate machine. 1 provides composite sync and blank-
ing 1o the on-chip video DACs, it controls the tim mg of BusReq and Transfer and it starts and stops not-
ShiftClk to contol the flow of pixels onto the screen. It also provides a Framelnactive signal which is

asserted whenever the display enters frame flyback, enabling the contelling processor to perform frame
fiipping or major screen updates invisibly.

The timing generator can be configured to control an interiaced or non interlaced monitor and to generate
the synchronising waveforms required by the EIA-343 (NTSC) and CCIR (PAL) studio television standards.
These options are  seleciable in software and are contelled by the contents cf the control register. Also
confrolled by this regisier is the operating mode of the device; it can be set to free run in which case it will
drive synchronising signals oul, orit canbe setinto slave mode when it will lock onto rame and line sync
pulses supplied extemazlly.

Programming of the timing generator is achieved by writing a set cf screen description parameters to the
timing registers. Its resolution is one qr"er at of the m’*sw‘Jd pixels hence the scan lines must be de-
scribed in ‘screen units’ of four pixels each (i.e. a line with 1024 pixels is described &s having 256 screen

units).

1.8.2  The display screen

in arasier scan display sysiem, the picture is built up of 2 number of visibie lines, which are displayed and
a much smaller number of rame flyback lines, which are blanked. Each of the displayed lines has a single
visible, display period and & blanked line flyback period made up of front and back porch plus line s,rn\.,
The total linetime is the sum of the displayed and blanked periods.

The frame timing periocs are specified inmultiples of haif a linetime while the line timings are specifiedin
screen units of four pixels duration each.

Line Sync | Back Porch _ Visible Display ‘ Front Porchj,

I

]

{  Level determined by scene content
/l \
|

N

|
Totzl Linetime ‘
|

Figure 1.11 Scan line segments

Each displeyed scan line of the raster is built up of the sections shown in figure1.11. The visible portion is
contained within the period ‘display’, so that, if a screen width of 1024 visible pixels ( equal 10 255 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 fiyback and is therefore blanked.

The total linetime is the sum of ali the sections of figure 1.11 and this is the number writien to the ‘linetime’
regisier.

1.8.3 Line timing parameters
The line segments shownin figure 1.11 map direcily to timing generator registers with two exceptions. First,
the line synchronising pulse is split into two periods of equal duration which are used in immediate succes-
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Figure 1.12 (8) shows the flowchan of a sia
cated unscanned lines used in vertical sync and eq

ndard dis

- tra parameterused for thisis ‘haltsync' — and second, there isnoregis
e is programmed into a separate registerand the e

el
sSpi
uail

to the next according to the delay programmed in by the

layed or blanked scanline (2s
isation). The stats

ter for frontporch, rather the
nd of the scan ling occurs when this time-

distinct from the trun-
machine proceeds from one siale
user; onentering & new state the Sync and blanking

outputs are modified depending on which pan of the cycle is being exscuted.
| |
| From Vsync |
H |
| /‘_Yﬁ |
|
—  HaliSynct =< I
/ \ / ; :
From previous state ¥ Y
J&\ { FrontPorch \ HaltSync2 ) i
HeliSync1 5 ; |
A\ AR N |
Y Y _
ShorDisniay BackPorch {
Delay ) ( Delay ) St pey fe——= BaaPotn |
b SR
: : (o) ShorDisplay and Equalise :
(Delay eiemenis omitted for brevity) ;
. { FrontPorch { HalfSync2 :
Y \ From PreEqualise
~ \‘ i
| De‘@y ! D-:—}a}{ }
AR ¥ N o I
I‘ ' > BroadPulse r"\ l
{ Display ) Backporch ) | /———\
\—!———/ Delay -3 ay
L‘ Delay -(—) t
| e Frontporch
|
(g8) Standard Display (c) Verticel Sync
Figure 1.12 Fiow diggrams for video timing generator
Figure 1.13 (g) shows 'me relationship of the screen description parameters 10 & full scan line. Notes that
frontporch is undefined and halfsync is used twice in succession 1o constuct the line sync pulse
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l l
| ' t
Half | | Back Porch | Display 1
Sync ! r | | 1
Linetime
|
(2) Standard full scan line ---ﬁl
/ AN
l | ‘ \ | Screen Description
. Half | | Back Porch | shot | | PRIaTolelS
| Sync| | I Display | ‘ HalfSync
[ . Backporch
i . | Display
[ Heif Linetime | “.O“D'S"'a‘f
| % cadpjsn
() Short scan line and equalisation cycle Linetime
[ Voiank 'g
[ | | Vdisplay ;
i Broadpuise | 5
| Half Linetime
) |
(c) Vertical Sync cycle

Figure 1.13 Screen descriplion parameter definitions

1.9.4 Frame timing parameters

The G300 generates synchronising signal timings and levels conforming to both broadcast and closed cir-
cuit television standards. This means that, as weall as being capeble of generating the ordinary frame sync
pattems associgted with non-interlaced computer graphics systems, itis also able 1o produce tesselated
sync signals for an interlaced television system (see figure 1.14).

- L (2) Plain

1
I ] |
P - i (s
VSync [ postEqualise | Blanking ‘
|
|
i
]

Back Porch

1
T

|
r
|

(D) Tesseialed

]
i
e
]
o
R P
L
.

L B o e I
O o (£ |
R S S |

s = linesync pulsewicth
h = ling time
b = broadpulse wict

I

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 aresult, the frame timing parameters need 1o be specified inlems of haltline times. Thus a non-in-
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rrlaced screen of 1024 visible lines has the value 2048 writien 10 the VDisplay register. (An interlaced
screen of 625 lines would hcve 625 in that register since in interlace, the VDisplay register decribes the
vertical display field rather than the entlire rames — see fabie 1.10).

Screen Type |Lines per Frame | Value In VDIsplay Register Lines per Field

non-Interlace 1024 2048 1024

Interlace 1024 ilegal illegal

non-Interiace. €25 1250 625

Interliace 625 625 312.5

Tebie 1.10 Frame programming examples

The duration of preEquelise, posiEqualise and Sy‘:-ﬁ are &ll set by the VSync parameter and are hence
always equal, the vertical backporch period is independent and hes its own parameter, Volank. The toial
frame blanking period is the sum of these four
In crder to generate the fesselated equaﬂsat"on and blanking waveforms shown in figure 1.14(b), some
additions to the basic line paramelers are needed. The low pericd during VSync is defined as ‘broadpulse’
#ith its duration stored in the ‘broadpuls The shorter low period during pre and post equalisation

se' reg:s.e

is equal to half the line sync period and hence uses the velue stored in the ‘helfsync’ register.

tering frame flyback, the stale machine loop shortens

Reference to figure 1.12(b) and (c) shows thet, onen
g ‘:‘*.isi echieved simply by substituting ‘shondisplay’ tor
se

to give a period of helf a linetime. In equalisation s e

‘display’ in the sequence, whersas in vsync the sequence is changsd 1o include only ‘broadpuise’ and
‘froniporeh’.

1.8.5 Parameter calculation

Cezlculation of the frame timing paramelersis simple a
1.14(2) the parameter VSync is selto 3 — and the line
1.11. There is also an example in section 1.17.

duce the flyback waveformin "1:1.;r==
erived from the equetions intab

SRS}
o o
o 0

During a tull line cycle (VBlank, VDisplay)

Halfsync = Horizontal Sync/2

BackPorch = BackPorch

Display = Display

Linetime > (2xHsalfSync + BackPorch + Display)

During an equalisation cycle

ShorDisplay < Linstime/2 - (2xHa!fSync + BackPorch)

Low period = HaliSync

High period = Linetime/2 - Hal{Sync
During a VSync cycle

BroadPulse = Linetime/2 - Pulse width*

Low Period = BroadPulse

High period = Pulse wigdth

Table 1.11
duration of semration

Screen description line parameter eguations

* Note: Pulse width = pulse high time
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The following restrictions on parameter values must be observed:

* All parameters must be non-zero,
» Linelime must be an even mulliple of the period of notSerialCIk.
* 2XxHalfSync + BackPorch + Display > Linetime/2 > 2xHal{Sync + BackPorch.

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

» Backporch must exceed TransferDelay by &t least one notSerialClk period.

» Transfer delay must not exceed ShortDisplay.
(The parameter TransferDelay is described in section 1.12).

1.8.6  The startup sequence

Reading from and writing to the VTG registers, which are memory mapped, is accomplished while the tim-
ing generator is disabled.

Onstartup, aiterreset, the host processor must write a configuration patiem to the G300 bootstrap location.
The effectof this is to set the PLL multiplication factor and clock source (PLL or external crystal). Following
this it must set the micro-port mode (byte wide or word wide) by writing to bit 7 in the control register and
initizlise the VTG by writing a 0 o bit 0.

a
r
i

Startup seqguence:

4 Asser, then deassert Reset.
5 Write configuration pattem to bootstrap location.

6 Write fo control register to set microport and initizlise VIG.

After this the screen parameters and colour table data can be written 1o the appropriate locations in any
order. The processor must then make anctner write to the contol register to enable the VTG which will then
start up immediately at the beginning of frame sync. The G300 can be reprogrammed without asserting
Reset.

1 ¥rite zero to bit O of the contol register, disabling VTG.
2 Write to the screen parameter registers chosen for redefinition.

3 Write one 1o bit 0 of the control register, (redefining modes if necessary by moditying the relevant
register bits) and enztling the VIG.
If only the operating mode is 1o 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 10 be changed the ful
startup procedure must be followed, including reset,
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1.10 The G300 Address Map

The various registerlocations of the IM
a

given are hex
§pace occupie

cther locations ar

(e}
o o

42 1457 01

e read/write.

'S G200 are memory mepp
cimal word addresses driven on 1o ADBus2-
ythe G300 arereserved and mustnotbe adcre

-Ta'

Location Address
Colour Palette
starts #X000
ends #X0FF
Mask Regisier #X140
Control Register #X160
Top cf Screen #X180
Boot Loceation #FX1AD

Daia Peth Regisiers

HaltSync #X121
BackPorch #X122
| Display #X123
ShortDisplay #FX124
BroadPulse #X125
VSync #X126
VBlank FX127
VDisplay #X128
Lingtime #FX128
Top of Screen #FX12A
Meminit #X12B
TransferDelay #X12C

Teble 1.12 IMS G300 address map

March 1980
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1.11 Synchronising and Blanking signals

1.11.1 Introduction

The video timing generator produces sync and blank signals 1o a pattem specified by a combination of
the operating mode of the G300 and the screen description parameters. Intemally, composite sync and
composite blank are supplied to all three video DACs by defaull. However, both of these functions can be
disabled by setting bits 5 and 15 of the control register, respectively.

The intemal sync and blank signals are supplied with the comect delay to allow for the transfer of data rom
the video RAM array into the G300 with the difference in delay due to the altemate G300 operating modes
automatically catered for.

In order 1o allow pipeline slages between the oulput of the video RAM and the pixel inputs , the IMS G300
includes a programmazbie delay lina2 which can ba set (via Contol Register bits 8 10 11) to insent a further
delay of up to seven notSerialClock cycl: etwsen the outputs of the VTG and the inputs of the DACs.

1.11.2 Master mode

WWhen running in master (inte
drives them in the appropriat

mel

nal sync) mede, the VSyne and CorHSync¢ pins are outputs and the G300

g fashion, active low. Composite or Horizontal sync selection is specified by

= .'J
nes

Control Register bit 4. Untesselated frama sync alwzays eppears on the VSync pin while the CorHSync pin

|
i
is switchable to suppiy one of Lin

ync, untesselated composite sync or {esselated composite sync (ses

1able 1.13). These signzals are all delayec by the same emount as the intemal sy‘:" signzals specifiec above.
They are also subject 1o the further delays as programmed into the control register.

Control | Vsync CorHSyne

Bits HSync CSync

4 3

c 0 Plain - Tesselated

0 1 Plain - Plain

i 0 Plzin Plain -

1 1| Plain | Plain -

Table 1.13 Sync Style Selection

1.11.3 Slave mode

in slave mode the VSync and CorHSync pins ere designaied as inputs and the G300 will lock onto vertic
and horizontal sync pulses supplied to them.

The sampling circuit on the Sync inputs means that the IMS G300 can be locked 1o a completaly asynchio-
nous source without metasiability problems. ltwill fo ‘.e'ate a large amount of instanianeous variation in the
synchronising inputs due to the inbuilt flexibility of the timing algorithm. This provides synchronisation guar-
antesed to within ong period of notSerfaiClk, vhich may not be gdequals in a sysiem where two video
streams are being merged. In this case, itis necessary 10 observe the timing shown in figure 1.15 when the
G300 will give no synchronising emors,
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Syne (H&V) £
i

i-(- tSHHX (1SHVX)

-

Figure 1.15 Exiemal synchronisation

For a genlocked systam, itwill be necessary o runthe G300in exiemal clock mode (iﬂ' notusing the phase
locked loop) with Clkin derived from the giobal linesync using a standard sync splitter and extemal PLL.

ync signal whichresets the timing

Aen set to slave mode, the G300 wil f'e run until it recieves a frar
! Sync signal being daiected and

generalor fo the start of VSync. There willbe a fixed d

the VTG restarting. This delay will remain constant fror on. in an interlaced sysiem, the G300 will
sample the line sync pulses to determine the current fie ld and, ondetecting an error, it will resynchronise at
the stari of the next field, thus there may be a period of one field duration before a correctlock is achieved.
in order to function comectly, the exiemal line sync pulse must overlap by at least one pericd of notSer-
lalCik with the intemally produced line sync,

e
o
@
-t
[
©
=3
j ©
D o

Symbol |Description Min. Max. | Unit
tVASH Vsync setup time | SCik/4 | 3SCik/4 | ns
tHASH Hsync setup time | SClk/4 3SClk/4 ns
1SHVX Vsync hold time 0] ns
{SHHX Hsync hold time 0 ‘ ns
Note: These figures are not characterised and are subject to change

Table 1.14 Exiemal sync waveform timings

1.11.4 " Digltal Blanking pin

The CBlank pinis configured by bit 16 of the Contol Register to be inputor output. As aninputitis reated
in exactly the same way as a pixel thus in mode 1 its resolution varies from every fourth pixel boundary
at 8 bits per pixel to every 32nd pixel boundary &t one bit per pixel. In mode 2 itis sampied along with
each pixel laiched in. The input data on this pin has the same timing requirements as a Pixel input.

As an output, CBlank has two distinct possible functions which are selected by bit23 of“-we Contol Regis-
ter. Function one is as a simple blanking output, active high and delayed 10 coincide with the blanking
period of the DAC oufputs. Function two is as a clock disable pin. This is undelayed with respecito not-
ShiftClk and has special behaviour at the start of an eveninteriace field. Wheareas compesite blank is active
during the first half of the first scan line of an even field, clock disable is not, so that the requirements of the
VRAM framestore can be met, The purpose of this function is {0 stop and start the pixe! "‘IO“‘R in a systam
which uses less than 4:1 multiplexing in the video RAMs, as is possible in mode 2 operation.
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Video wavelom ___J' i ?
' : First line in interlaced
CBlank | odd field

ClkDisable

. N
=t
mw

Video waveform | | | \——>_— "

First line in interlaced
CBlank i even field

ClkDisable j
a = delay between ClkDisable and (analogue) CBlank
b = blanked half line with VRAM SCik running
Figure 1.16 Relationship between Video, CBlank and ClkDisable
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notSerialClk |
NotShIftCIK _\__/_\_/_\_/—\_/
VRAM data _
CBlank /_\
(as input)

At T

(RGE) labcdetfgh (] kihmnoop

Delay ‘ —
lanked from
pad

Figure 1.18 Delay between notShiftClk and DAC outputs in mode 1
Delay = SClk x (2.5 + 4xContol bit 11 + 2x Control bit 10 + 1x Control bit 8)

Note: Diagram shows delay with Control bits 91011 = 0

1.12 The micro port

1.12.1 Introduction

The micro port is a bidirectional 24 bit interface which can be configured to operate in byle wide or 24 bit
wide mode (word mode). It consists of a multiplexed address and data bus with several control signals,
described below, and is used for programming both the video timing generator screen descriptionregisters
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 RAM shift
register transfer operation using a fully handshaken DMA. The timing of this operation is synchronous with
the pixel port and is aranged so that seamiess updaie of the video RAM shift register is possible.

1.12.2 Initalisation

The choice of clock source is made by writing to bit 5 in the boot location. If the phase locked loop is to be
used, a suitable crystal osciliator must be connected to the Clklin pin. If the direct drive option is used, the
system must supply a dotrate clock to the Clkin pin. On Power up, the Reset pin must be taken high and
Clkln must have beenrunning for atleasttCvRL after Vdd is valid before the end of Reset. Afier deasserting
Reset, the first access to the micro port must be & preliminary configuration access to the boot location as
specified in section 1.9. This sets the clock source and the PLL muitiplication factor if the clock source isto
be the PLL.

Tnhe microport mode defaults {0 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 two write cycles have been performed normal operation of the micro port may commence.
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i.12.3 Programming operation

For nommal read and write cycles the address is latched inlo the G300 on the faliing edge of notCS. Read-
NotWrite is sampled 1/2 a period of notSerizlClk later to establish the cycle t;,",::. inar ";‘ cycie, the cala

lines will be driven a time {cLov later and will remzin velid until notCS goes high. In a Write cycle, data will
be laiched into the G300 on the rising edge of either ReadNotWrite or no‘CS, whichever occurs first.

1.12.4 Byte Wide operation

When the part is configured to byte-wide mode, three complete read or write cycles must be made to the
same address in order o completie each cycle. The da ais written to orread from ADBus0-7 least signifi-
cantbyte first Abyle wideread or write may be aboried before completion without causing data comuption.
The system is reset by laiching in a new address.

Read cycles

The micro port stores a history of accesses using & thre
‘19‘.‘315( the last ahcess wes a read and if so Wi nehe

s from the same addr

If the cumrentread i
mel data f ich is rotated

nt
p. evious inten
0-7.

Yvrite cycles

7 is stored until the micro port defects the third write to
is performed. ifa bw-\ wrile sequence is abored before
ddress or by performing a read, then no cdzala will have been

For a Write cycle, the data presented
the same address, when an infamel
completion by either writing to a different
writien 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 10 its address. This is done in the normal way by performing an aborling cycle.

Thus two control register writes must be separatad by either & read or a write o some other location.
Address #X1B0 is a suitable address for Null accesses.
interaction with DMA

The byte access history registers are compietely static so thet there i

t
of a byle access. However, if the G300 compiestes 2 DMA cycle befor
pleted, then that cycle must be aborted and restaried.

gll time limit for completion
yie ac:e s sequence has com-

Aborting a byte-access sequence

A read access sequence is aboried by performing a write, and a wiile access sequence is aboriad by per-
forming a read. If the access is being aboried 1o perform & sequence of the other type then the aborting
access can be from the first access of a seguencs. If the eborled access is 10 be restaried immediately
then the aborting access is itself aboried by the restaried operzation.

inltialising to byte mode
Since the G300 defaults 1o word mode, the control register access o set the micropori 1o byle mode is an
exceplion to the above rules. It must be aboried afier a single access, before nomal operation com-

mences. lfthe access immediately followingitistobe areed, that is sufficientfo initialise the byle sequenc-
er—bul a single read operation must be inserted if the next access is a write.
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1.12.5 Byte access sequence definltions

[Deﬁnlt}on

Notes

a) Write to control reglister to configure micro port to byte mode

1 Write to #160, setling bit 7 1o ‘one’

2 Read from #1B0

3 Commence normal byle operations

b) Normal byte write sequence

1 Write to address #A, driving least significant byte of word onto ADBus0-7

2 Write 1o address #A, driving next significant byle of word onto ADBus0-7

3 Write to address #A, driving most significant byte of word onto ADBus0-7

c) Normal byte read sequence

1 Read from address #A, reading lezst significant byie of word from ADBus0-7
2 Read from address #A, reading next most significant byle of word from ADBus0-7
3 Read from address #A, reading most significant byte of word from ADBus0-7
d) Normal byte access to/from control reglister

1 Perform normmal read or write sequence as defined above to/from address #1680
s Perform nomal read or write sequance toffrom address #1B0

e) Aborted byte write sequence

1 Perfonm steps 1, or steps 1 and 2 of Normal byle write
2 Either :

i) Write to any address except #A

or

i) Read from any address

f) Aborted byte read sequence

1 Perform steps 1, or steps 1 and 2 of Normal byte read
2 Either:

i).Read 1o any address except #A

or

ii) Write from any address’

Notes

1 This step can be replaced by either:
i} A single read/write from any location except #160
or:
i) A valid byte read/write segquence from any velid 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 in each frame is specified in the Top of Screenregister, which is programmed on startup but which can
be modified at any time. Note that this register appears at two separale locations, Line Siart and Top of
Screen. Line Stan is accessible only when the VTG is disabled, Top of Screen, only when it is running.

The cumrent row address is incremented by the amount specified in bits 20-18 of the contol register, used in
conjunction with 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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The column address is never incremented by the G300 so that the SAM start eddress remeins constantuntil
modified by the host,

Changes 10 the Top of Screen pointer become effective fom the top of the subsequentscreen (or figld inan
interlace system).

The framestore format for interlace is identice! to that for non-interlace. Address ordering depends on the
standard selected. CCIR scans even lines first, NTSC scans odd lines first.

ininterlace, the first half of Line Zero is always blanked at the video DACs but the G300 will ciock the VRAM
shift registers as though visible. This preserves compatibility between interlace and non-interlace.

Option | Register Bit |Description
20 18 1

a 0 0 0 |[Incrementby 1. Non interlace format. Maintzins compatibility with equiva-
lent G300A mode.

0 0 1 [Incrementby 1. Interlace formatl.

1 0 [|Increment by 258. Non interlace format.
d 0] 1 1 |lncremeniby 2. In e' ace fermat. Replaces G300A interlace mode. Every
second field offset by 1.
e 1 0 0 |Increment by 512. Non interlace format.
f 1 0 1 |[Incrementby 512. Interiace format. Every second field offset by 256.
a 1 1 0 [Increment by 1024. Non interlace format.
h 1 1 1 |Increment by 1024. Interlace format. Every second field offset by 512.

Teble 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 RANs 1o reload the intemal shift registers with new data. These may be syn-
chronous updates which happen pant way acress a line or updates which occur during fiyback.

Theusermayprogramthese strobes, BusRequestand Transfer, to cause the data transfer cycles o oc
at the comect points during the screen dispiay o impl e'ﬁem seamiess line updaie, m 1s decou 'phwg %hn
screen configuration from dependence on t“s: video RAM architecture. These strobes are controlied by

values loaded into two special purpose registers, M_l.;hat and TransferDelay. The G300 also oulpuls &
transfer address specifying the new row of pi xe!s  be displayed. ltis lefi 1o the userto generate RAS, CAS
and any other stobes he may need from busRequest, Transfer, notSerlalClk and notShiftClk.

The G300 is primarily designed to be used with video RAMs, although it can be used with static or standard

=L

dynamic rams if desired. In this case the strobes provided can be used to arbitrate bitmap accesses.

1.12.8 Transfer cycle timing

Video RAMs reload their shift registers by performing a normal read cycle with a special pin (usually called
notDT or notDT/notOE) held low as RAS falls. The address values presenied to the VRAM on the fallin
edges of RAS and CAS define which row is loaded into the shifi register and which bit in the shift registeri
shified out first, respeclively. The instant at which the actuzl transfer takes place is set by the time &t which
notDT is brought high again and this edge alone must be synchronised 1o the shift clock which clocks data
out of the shifl registers.

~
=
e
IS
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In many systems the reloading of the shiftregisters takes place at the end of the line during re \
er, one of the most useful features of using the G300 with VRAM:s is the ability to reload the shift registers
mid-line. This allows screens with an arbitrary number of pixels per line 10 be construcied with any length
shiftregister. In order to do this however some look-ghead is required in order {0 be able to make the rans-
fer at exactly the right point without any discontinuity on the screen. This look-ahead is provided by pro-
gramming the appropriate values intoc the Meminit 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 firstline and will perform the data transfer with the delay specified in the TransferDelayregister.

This ensures that there is dala loaded ready for the first line scan to begin.
The G300 will then begin to count notSerialClk cycles and will initiate a further ransfer cycle after Meminit

cycles of notSerlalClk by asserting BusReq. After a further number of cycles of notSerialClk equal to
TransferDelay, the G300 will 1zke Transfer low and the new dala will be loaded into the shift registers.

TransferDelay < Backporch -1
TransferDelay = Sysiem DMA Latency+ VRAM Access+4 SCIk
Meminit + TransferDelay < VRAM shift register length - SAM start address
In an Interlaced system only:
Meminit + TransferDelay = Display
TransferDelay < ShoriDisplay ]

Teble 1.16 Restrictions of screen update parameters
Thus the period of row transfer operations is;

Meminit + TransferDelay

and apart from the restictions guoted above, it need bear no relation to the screen ling langth &t ell. This
pemits any display line length with any type of video RAM.

The critical parameter as far as DMA accesses are concemed is TransferDelay which needs o be long
enough to allow for the DMA latency of the drawing processor as well as the access time of the video RAMs.
The G300 imposes an extra cverhead of one notSerialClk period which needs to be added to the Transfer-
delay parameter but which does not appear &s part of the delay between BusReq and nctDataTransfer.

If there is a data fransfer operation pending when the system enters flyback, (i.e. the G300 would have con-
tol of the bus for a considerable length of time) then the tansfer cycle is eborted before BusReqis mads
and will be restaried on the next foliowing active display backporch. This ensures that any DRAM is never
left unrefreshed during fiyback and also makes best use of the available memory bandwidih. In order to
implement this function, the G300 predicts, afier a DMA is intemally sheduled but before BusReq is as-
serted, that the video RAM shift regisiers are not going 1o run out of pixels before the end of the cument line
and hence the Row refreshmay be left until the following active backporch. When BusReq is rescheduled
the DMA is restaried at the beginning of backporch in the same weay as the first line in the frame but the
tansfer delay parameter is camied over from the previous line and is incremented only when the system
re-enters active display. This preserves the comect ordering of daia onio the screen, while the insertion of
the backporch period ensures that the DMA latency is always exceeded. Refer to figure 1.20.
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l I \Video RAM Row 1

PixData row 0 X row 1 X row 1){ row 1 X row 1_X row i X row 1}Lrow 1 X row 1 Xrow 2
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BusRequest / ‘
i

BusGranted 4

Transfer
|_ Meminit % TrznsierDelay
-

Figure 1.19 Datla fransfer sequence

DMA .mst_r‘nd

in bf:u.."( ort |..||
d—<:% —<:»—J—<:> £
BusReq: '- M . aw -
.._J ' g || : :
BusGranted! ] : ™ : b .
Transfer-:_]'_i ] ; : : \ [—i
: 1 : 2 '. 3 : \\
' ' DMA operation
scheduled and
cancelied
1. Screen data prefeich cy" e. (Register loaded during backporch)
2. Synchronous update cycie. (Register loaded during active display)
3. Reload holdover cycle. a + b = tansferdelay

Figure 1.20 Data ransfer operational behaviour
Figure 1.19 shows the seguence of events during a synchronised VRAM row transfer operation performed

by the G332 which takes place pa’t-wcy along a display line. That is to say an uninterrupted stream of
pixels is maintained during & reload of the shift registers.

it should be noted that the G300 signals notShiftCIk, notSerlalClk and Transfer are all designed {o be
bufiered by inverting bufiers outside the G300 and so are the logical inverses of the signals driving the
VRAMS.

Meminit defines the number of periods of notSerialClk before the G300 asseris busRequest. This is the
first event which signais tha start of a transfer cycle. Whan the host processor retums busGranted the G300
asserts Transfer and drives out the new transfer address to be strobed info the VRAMs. Only after a further
number of notSerlalClk cycles equal to TransferDelay, does the G300 remove Transfer (synchronously
withrespectto notShiftClk) and so perform the actual ransfer. busRequest is also taken away at this point
to retum the ADBus back 1o the host. The user should arrange for TranstferDelay 1o be sufficiently long 1o
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ellow for the worst case bus request latency plus the time required to strobe RAS and CAS with the address
supplied from the G300.

The most memory-efficient way of using the transfer cycle feature is 1o make Meminit + TransferDelay
equzl 1o the length of the video RAM shift registers thus packing the bitmap into the smallest possible
space, butitis obviously possible to specify a smaller number and then use the remainder of the bitmap as
alarger 'world’ which can be panned through by modifying the SAM start address between frames.

1.12.8 Framelnactive

Afurther timing signal, Framelnactive, is provided which can be used tc convey frame timing information o
the host. This signal may be used in muitiboard systems where frame swapping is used to implement ani-
mation, forexample. Framelnactive is asserted whenever the timing generator enters rame fiyback and is
deasserted on entering active display.

notSerialClk /_\_fmﬁmﬁ\_/—\_
rotshiek | \_/ \_/  \_/ \_/
Framelnactive —‘\
ClkDisable* I\ / \
/™ Vam

!
! CBlank* ‘

"

*Note: CBlank and ClkDisable are not availeble simultaneously.

Figure 1.21 Relationship between notShiftClk, Framelnactive, CBlank and ClkDisable

Framelnactive goes low on the rising edge of notSerlalClk immediately prior to the first falling edge of
notShiftClk of each frame. It goes high on the rising edge of notSerlalClk immediately afier the last falling
edge of notShiftClk of each frame.
Assuming the G300 is in 8 bils per pixel mode, CikDisable goes low on the rising edge of notSerialClk
immediately prior to the first falling edge of notShiftClk of each line. It goes high on the rising edge of not-
SerialClk immediately afier the last falling edge of notShiftClk of each line. In all other bit per pixel modes
ClkDisable is produced &s though it were in 8 bit per pixel mode.

CBlank is similar to ClkDisable except that it is delayed with respect to Framelnactive by n cycles ofnot-
SerialClk where:

n = (2.25 - Contol bit 8 + 4xContol bit 11 + 2xContol bit 10 + Contol bit 8)

and, in interlace mode, the falling edgs of CBlank on the first line of each even fisid is delayed by a further
m cycles of notSerialClk where:

m = linetime/2 - (CBlank + 2xHalfSync)
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i o The plxel port

1.13.1 Pixel port operation
The pixel port takes in pixel data from the video RAM and has two modes of operation;

mode 1 — pseudo colour, multiplexed input.

mode 2 — gamma corrected full colour, direct input,
The mode is defined by a single bitin the G300 controlregister. The clock source is setby a combination of
wiring option and boot location bit, (See the szction on the programming inferface). By varying these op-
tions it is possible to use the G300 in one of three configurations as shown in table 1.17.

Mode |Clock Option Video Clock Source |Pixel Route l_
1 PLL (nom 5MHZ) Output of on-chip PLL | Through LUT
g Direct (video rate) Cikin Through LUT
2 Direct (video rate) ClkIn Through gamma table

Table 1.17 Clock and pixel port options

1.13.2 Mode 1 operation

Inmode 1, 8 bits par pixel the G300 latches four 8-bii pixels on PixDataAQ-7, PixDateB0-7, PixDataCo0-7
and PixDataD0-7 on a single falling edge of notShifiClk. These four pixels are then serialised {0 the full
pixel rate intemally and applied to the colour paletle address inpuis intum — A, B, Cand D. In other bitper
pixel modes the mulliplex ratic is modified automaticall

< o

Tne eighibit pixels used inmode 1, allow a choice of 256 simultaneous colours from a paietie of 16 million.
Changing the palette through the programming interface aliows rapid colour selection and modification.
The colour palette may be lcaded and read back via the programming interface (see the G300 memory
map). If the G300 memory interface is being used in word-mode, then a colour word may be loaded in one
G300 extenal memory interface cycle and a complete colour pzletie may be block moved into or out of the
G300 by the processor.

Mode 1 allows the pixel input to be multiplexed up to 32 into 1, this allows clocking of the video RAMs we!
below pixel clock frequency. The G300 supplies a signal notShiftClk which is designed {o be buffered
*rough a single inverting driver outside the G300 directly into the SC (serial clock) of each of the video
-.AMs. This clock pulses once for eachnew group of pixels reguired by the display. It is not free running, but
stops during line and frame fiyback. Afree-running ciock notSerialClk is also generated by the G300. This
provides a continous clock synchronous 1o the video stream. If this clock is loaded identically to not-
ShiftiClk then its edges will be coincident to notShiftClk, it will not stop during fiyback, and is always 1/4
pixe! frequency. The frequency of notShiftClk depends on dot rate and the selected pixel depth.

notSerialClk = dot frequency/4
notShifiClk = dot frequency x bits per pixel/32

By taking a minimum of 4 pixels into the G300 in one go, the clock raie 1o the video rams for 2 nominal
110MHz system can bereduced to 27.5 MHz maximum. Itis therefore possible {0 use siandard video RAMSs
without extra multiplexing on the board. It is also possibie to drive the pixel cata down a backplane using
easily avallable TTL parts in order 10 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.

in

Amemory mapped mask regisier is available for masking the incoming pixel address to the LUT in mode 1.
The contents of this register (mapped onto ADBus0-7) are logically ANDac with the incoming pixel steam.

42 1457 01 March 1830



IMS G300B colour video controller 31

By
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ltering the contents of thisregister the mi

en.
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oprocessormay achieve simplerepid colour changes onthe

m W

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

MSB LS8
8 7 6 5 4 3 2 1

| Rotate and Mask | Rotate 1, 2, 4, 8
1 bits per pixel access LUT Locations 0,1

X
X
X 2 bits per pixel access LUT Loceations 0,1, 2, 3
X
X

4 bits per pixel access LUT Locetions 0-15
8 bits per pixe! access LUT Locations 0-255

> O O o
X O O
x o o

Figure 1.22 Colour paletie programming informeation in 1, 2 and 4 bils per pixel modes

In 1, 2 and 4 bit per pixel modes, each byle is rotzied and masked by an extra masking function as shown
in figure 1.22

The bits per pixel mode must not be changed while the video timing generator is active,
Pixel ordering
The pixel order is always 'littie-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 byle 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 of byle A is displayed first.

Register Bit | Bits per pixel
18 17

—h —A O O
- O = 0O
w h N -

Table 1.18 Programming of bits 17 and 18 of the pixel mode conftrol register
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notShittClock[ “~—ru T\
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SampleClk : i N N
| notShiftClock A / \
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SampleC! : i\ n
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<

Spare pixels in 4, 2 and 1 bils par pixel modes are held over {o beginning of next line.

Note: SampleClk is an intemal signal not visible 1o the user.

Figure 1.23 Relationship between Serial and Shift Clocks 10 pixel data in various bils per pixel modes
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Figure 1.24 Pixel portin mode 1

1.13.3 Mode 2 operation

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

One 24-bit wide pixel is latched into the G300 on every rising edge of the extemally supplied pixel clock —
Cikln. (The PLLis notused inmode 2.) PixDataA0Q-7 feeds the red DAC, PixDataB0-7 feeds the green DAC
and PixDataC0-7 feeds the blue DAC.

Note thatin mode 2, the specified timings for the pixel setup and hold times must be observed, even during
fiyback, otherwise comuption of the lookup table can occur, Also, the mask registaer contenthas no effecton
pixel data in mode 2.

Clkin
I‘ Csyne CBlank
: 8 g8 L ‘ . .% |
Pix Port A T o Ut | RedDAC —mm |
{ | .
1_ I |
1 8 !- | —_—
Pix Port B —%—r P U | Green DAC >
LT
1 5 [ —
PixPort C ———E—»— 3 L“*—D"; BlueDAC [—>» L
.l. i. T ] — '!

Figure 1.25 Pixel port in mode 2
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1.14 The video DACs

1.14.1 General

The video DACs on the G300 have 8-bitresolutionat ideorale. .
terminated 750 transmission line and produce a aiog.;e video signals compeatible with
or RS-343 video standards.

1.14.2 DAC output waveform

The DACs work by sourcing a current proporiional to their digital input. The unit cument sou --'ﬁad for each
digital increment is defined by a reference current drawn from the part using an extemal cument source.

The complete anzlogue video signal comprises three componeant h i
sourced by each component is defined in terms of DACunits. The value ¢f 1 DACuniti
current drawn from the Iref pin:

1 DACunit = Iref/120

The colour information output by each gunranges from € 1o 255 units under contol of the digital input from
the colour paletie or the pixel port.

A black-level pedastal of 20 DACunits is provided. This extra pedestza! distinguishes between a displayed
value of intensity 0 during display (ie black) and the ‘blacker than black’ level present when ths electron
beamis blanked for flyback. YWhen enabled -’hy setting the relevant bitin the control register), this extra level
is switched on only during the active display time of each line. It is switched off during blanking so as to
ensure no visible trace of the beam appears on the screen during this period.

A sync pedestal, again selecied using the contrel register, is proviced 1o allow the superpesition of the sync
timing signals on the video outputs. Whan this composite sync oplion is selecied the sync level is added 1o

the output during blanking and active display. Sync pulses are present on all three of the video DACs. The
size of the sync pedestal is 108 DAC units

Table 1.19 defines the value of each of the three components which make up the complete video output
current sourced by each DAC.

Colour Deta Black Level Sync
(Full Scale) Pedestzl
units 255 20 108

Table 1.19 DAC output level components

Both the black-level pedestal and the sync signa!ls may be independently tumead on or off by setting bits 12
and 3 in the contol regisier respectively.

(Note that the exta blanking pedestal units, ifusad, eddio the full scale deflection sc thatthe cuentsource
mwust be redefined in order to use this moue).
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08 — Pedestal
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IN o\TIC |
= Pedesial ’
0 i
1.14.3 DAC characteristics
Symbol Parameter Min. Typ. Max. Units Notes (1)
Resolution 8 bits
VO(meax) Output vollage 1.5 Vv 2
10(max) Output cument 32 mA vo<v
Full scale error =+ 5 % 28
Sync pedesial eror =10 % 2
Blank level pedestal eror +10 % 2
DAC 1o DAC correletion emor % 25 % 2,4
Integral Linearity emor = it LSB 2,5
Glitch Energy 75 pVSec 2,67
IREF Reference cument [4 10 mA
VREF Reference voltagse VDD —3V VDD Volis
Note: These figures are not characterised and are subject to changs
Notes
1 All voliages with respect to Ground uniess specified otherwise.
2 Tested over the operating temperature range and &t nominal supply voliage with IREF=
—8.88mA.
3 From the value predicted by the design eguation, sync and biack level pedestals off.
4 About the mid point of the distribution of the 3 DACs measured &t full scale defiection.
5 Linsaritymeasured from the best fitline through the DAC characteristic. Mongtionicity guarantesd.
6 Load = 37.50 + 30 pF with IREF = —B8.88mA.
7 This parameter is sampled not 100% tested.
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-66 | -85 | -100 | -110
:l Symbol |[Parameter Max. | Max. | Max Max. | Units | Notes
i DAC Risetim 6 6 4 4 ns 1
DAC Seﬁllng time 153 | ¥17 10 8.1 ns 1,23
Note: These figures are not characterised and are subject to change

Notes

1 Load = 37.50 + 30pF, IREF = —8.88mA.

2 From a 2% change in output voltage until settling to within 2% of the final value.

3 This parameter is sampled not 100% tesied.
1.14.4 Power supply and currentreference

ltis recommended that & high frequency dzcoupiin
alarger tantalum capacitor (22uF {0 47uF) be plac
ble supply to the analogue circuity of the DACs.

d stable withtemperature variations, anactive
's four des gns of cuent reference.

“igure 1.27(d) shows the use of the LM334 precision current source as a cument reference. It is shown in
ils temperature Compensa‘.ea configuration. ﬂ'w fx::f":' a".:e current is sl by a single resistor (150 in tis
case) and is independent cf the valug of power supply voilage.

To ensure that the output currentof the DACs is predicieble an
cumrent reference is recommeandead. Figure 1.27 show

Figures 1.27(a)-(c) are similar circuits. Each circuit uses three resistors and the power su poly voltage to
set the reference cument IREF through a transistor. In circuits 1.27(b) and 1.27(c) the thermal variations in
the base emitier voltage of the tansisior are compensated by the use of & forward biased diode (a tansisior
acting as a diode in the case of circuit 1.27(c)).

+5SV—e + SV e ) e
~ReF [} ~IReF U ~ IREF IREF
’. I | | e { ) V+
l s R
’ ;—@ v DI
i | ; i e V-
U D U D D JDO.- u !
GND-# < GRNDF=——cuel:  Gp|[jrt—e————gen.  QH S
(a) © © (@) __
Figure 1.27

1.14.5 Currentreference—decoupling

The DACs in the IMS G300 are made from switched curent sources which are based around a currentmiror.
The total current output 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 cuentreference is used which racks
the variations, then no coupling capicitors need be used.

However, voltage variations on the supply nct managed by the cument reference wcu.. will result in varie-
tions in the DAC output curent. If the bandwidth of the currentrefe em.e circuitis not sufficientto track these
supply variations it is recommended thata coupling capacitor (47uF 10 1001F) an parailel with a high fre-
quency capacitor of 100nF should be used to couple the IREF input 10 VDD. This will enable the cument
reference to track both low and high frequency varigiions in the supply.

1.14.6 Analogue output — line driving
The G300 is designed to drive a doubly terminated 750 line. This amangement is iliustrated in figure 1.28.
The effective load seen by the G300 video outputs with tis circuit is 37.50.
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The connection beteween the DAC outputs on the G300 and the input to the colour monitor should be re-
garded as a ransmission line. Impedance changes along this line wili resultin refiection of par of the video
signal back along the line. These refiections can result in a degradation of the picture displayed by the
monitor. To ensure good fidelity RF technigues should be used; in particular the PCB tace from the G300
video output pins 1o 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 atthe video connectors will occur
within the risetime of the DAC waveform and will not cause a degracdation of the image quality.

PCB Trace 750 Transmission Line
G300 I << 3in )
DAC T Monitor
oufput

input
| L

. _:J_.._ﬂ__.
u
-1
w
D m——

IH
i

Figure 1.28 DAC output loading

1.14.7 Analogue output — protection

CMOS devices are susceptible to damage from high electrostatic voliages. Normal antistatic precautions
should be observed when handling the IMS G300 during system manufacture.

Once assembled inlo a system Cevices are much less exposed to static damage. However if the anzlogue
outputs of the IMS G300 are made available at connectors outside the graphic system they are still exposed
to static damage and other hazardous voliages. Protection diodes to the power rails are recommended at
this exposed interface.
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115 Clock generation and phase locked loop

1.15.1 Introduction

The iMS G300 has two allemate ciocking schemes which between them provide a high degree of system
fiexibility. The primary clocking system uses a phase locked locp on the chip to multiply the low frequency
(< 10MHz) input clock up 1o the required video deta rate. This scheme is used only when the partis inmode
1 and contributes to its overall ease of design. A full dot-rate clock is supplied to the Clkin pad for the

allemate scheme, which mustbe used when the IMS G300 isinmode 2 and whenmode 1 is {o be drivenin
‘times one’ configuration.

1.15.2 Clkin

¥henthe PLL is {o be used, Cikln mustbe derived from a crysta! oscillator; RC oscillators are not sufficient-
ly stable. Clkin mustnotbe distributed through a long chain of buffers, Clock edges mustbe monoctonicand
remain within the specified voliage and time limits. Phase locked loop mode is selected by placing a ca-
pacitor between CapPlus and CapMInus, and then writing a ‘one’ to the boot location bit 5.

1.15.3 CapPlus, CapMinus

The intemally derived power supply for intemal clocks requires an extemazl low leakage, low inductance
E ortobe connecied between CapPlus and CapMinus. Acer f

impedance of less than 30 between 100xHz and 10MHz. If a polarise

{ be connected to CapMinus. Total PCB tack length should be les

nust not touch power supplies or other noise sources.
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Figure 1.28 Recommeanded PLL decoupling

1.15.4 Speed selection

The multiplication factor of the phase locked loop is set by writing a binary value to the IMS G300 boot
location. This location is enabled for writing by performing a reset cycle. Once ithas beenwritien to, anoth-
er reset must be performed before reprogramming is possible. Only ADBus[5:0] are valid as data during
these write cycies, in all other respects they conform to the dizgrams given in section 1.12. Although all
possible muliiplication factors will work with all pemissible input freguencies up to the speed rating ot the
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par, the quoted figures are guaranteed only if ha recommended combinations are aghered to. The multipli-
cation factor selected is the binary number written 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 1o achieve the cormect value. Clock
multiplication factors less than 5 are not allowed.

itis possible to produce the full range of frequencies from a SMHz input clock (insteps of 5SMHz) butthe PLL
will be more susceptible o power supply noise and clock input jitter when a very high multiplication factor is
used.

Parameter Min. Max
Input frequency SMHz | 10MHz
Multiplication factor 5 31*

*Subject to speed reting of device.
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Figure 1.30 Best muiltiplier settings for G300 PLL
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1.16 Package specifications
1.16.1 84 pin grid array package
1 2 3 < 5 6 7 B 8 10
“y ™y e B o8 “y Y “ X
A AD AD AD AD Reset | VSync Vdd Plx Pix Pix l
Bus16 | Busi8 | Bus20 | Bus21 DataB7 | DataA7 | DataD5 I
\ 4( \L _\‘L Y < \1‘
B| AD AD AD AD AD Ground Plx Pix Pix Plx
Busii | Busi4 | Busi5 | Busi8 | Bus23 DataD7 | DataD6 | DataB6 i DataB5 |
A A A )
c AD AD AD AD AD CorH Pix Pix Pix Pix ‘
Busi0 | Bus12 | Bus13 | Bus17 | Bus22 | Sync | DataC7 DataCé | DataAb | DataD4 |
— - { 0 |
. | |
D| AD AD AD Index Pix Pix Pix |
Bus? Buss8 BusS DataC5 | DataAs DataC-: '
S ( <
E AD AD AD Pix Pix Plx
. Bus4 | Bus6 | Bus5 IMS G300 DataB4 | DataA4 | DataD3 |
i 84 pin grid array 5 & !
T ] top view [
F AD Vdd | Ground Plx Pix Pix
Bus3 ‘ DataB3 | DataA3 | DataC3
[ > < )j
G| AD l not Pix Vdd Groundw;
Bus2 BusD Serial | | DataD2 [
| _Clk L L )
i T A
HiI AD Frame | notCS Bus Blue Pix Pix | Pix Pix
Busi |Inactive Granted DataA0 | DataB1 | CBlank | pataA2 | DataC2
> < < & S < < — J
| W T
J! not Read Cap |BusReq|Ground Iref Plx Pix AVYdd Pix
ShiftClk| not | Minus i DataD0 | DataD1 DataB2
2 Write | .
K|Transfer| Cap Clkin Vdd 1 Green Red Pix Pix Pix Pix
Plus DataB0 | DataC0 | DataA1 | DataC1
Figure 1.31 IMS G300 pin configuration
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Figure 1.32 B84 pin grid amay package dimensions
Millimetres inches
DIM | NOM TOL NOM | TOL |Notes
A 26.924 | +0.254| 1.080 | £0.010
B 17.019 | =0.127 0.670 | =0.005
C 2.456 | =0.278 0.087 | £0.011
D 4572 | =0.127 0.180 | £0.005
E 3.302 | £0.127 0.130 | =0.005
F 0.457 | £0.025; 0.018 | =0.001 | Pin diameter
G 1.143 | =0.127 | 0.045 | 0.005 | Flange diameter
K 22.860 | £0.127 0.800 | =0.005
k 2.540 | X0.127 0.100 | 0.005
M 0.508 0.020 Chamfer
| Package weight is approximately 7.2 grams
Teble 1.20 84 pin grid arey package dimensions
42 1457 01 March 1830
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1.16.2 100 lead quad cerpack package

I
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tsgmm:;:: 3533533532355
| S5S55552353555555555
IFfcQeaU>gIqgqadd<dd<<<
38838;—?%8%58%%%8252%5 ;
noaonaonnnaonnoonononnn
? HoldToGnd 1 4 — 80 HoldToGnd
HoldToGnd 2 O 179 HoldToGnd
Framelnactive 30— 78 HoldToGnd |
ReadnotWrite 4 T 377 HoldToGnd 1
notChipSelect 5 76 ADBus13
CepMinus 6 175 ADBus14
CapPlus 7 — 74 ADBus15
Clockin 8 =5 73 ADBus16 i
BusGranted 9T —— 72 ADBusi7 i
BusRequest 10 & 71 ADBus18 [
vdd 11 =3 — 70 ADBus19
Ground 12 &= 5 69 ADBus20
Hold to Ground 13 E= G3008 68 ADBus21
Blue 14— | ¥ — 67 ADBus22
Green 15 = 100 pin —— 65 ADBus23
Red 16 - quad cerpack — 65 Reset
Iref 17 4 7 64 VSync
PixDataA0 18 = 63 CorHSync
PixDataB0 19 T — 62 Ground
PixDataC0 20 = ) 61 Vdd
PixDataD0 21 ) 60 PixDataD7
PixDataA1 22 = 3 59 pixDataC7?
PixDataB1 23 T 1 58 pPixDataB7
PixDataC1 24 = 57 pPixDataA7
PixDataD1 25 — 55 PixDataD6
AVdd 26 T [~ 55 pPixDataCs
CBlank 27 = ) 54 pPixDataBs
HoldToGnd 28 = ) 53 pixDataAs
HoldToGnd 28 = [ 52 HoldToGnd
HoldToGnd 30 51 HoldToGnd
1 i ] ] R T . 2
yuguuuiuduuibuuguuoy
~ONOeTuOARCSOO~NOTUONNOOO
o o R R R KRR - - - - - - - - - - i Te ]
$88888283283538488%2
SSEE53S5:6SESESSESSS 3
SE55 3555ciifsssssss |
X X x x XXX XXX x XX x XD
cooo copoooacagpooaga
g -
|
|
Figure 1.33 IMS G300 pin configuration
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Figure 1.34 100 pin quad cerpack package dimensions

Mlilimetres inches
Dim Min Nom Max Min Nom Max |Notes
A 3.300 0.130
A1 | 0.000 0.250 | 0.000 0.010
A2 | 2550 | 2.800 | 3.050 | 0.100 | 0.110 | 0.120
D | 23650 | 23.900 | 24.150 | 0.631 | 0.841 | 0.951
D1 | 19.900 | 20.000 | 20.100 | 0.783 | 0.787 | 0.781
D3 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 7 | 0551 | 0555
E3 12.350 0.485 Ref
ZE 0.830 0.033 Ref.
L | 0650 | 0.800 | 0.950 | 0.026 | 0.031 | 0.037
P 0.650 0.025 BSC
W | 0220 | | 0.380 | 0.087 | | 0.015

Teble 1.21 100 lead quad cerpack package dimensions
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1.16.3 Ordering Information

I

[V}

Is

w

=

(]

[ Device Clock rate | Package Part number |

[ IMS G300 | 65MHz | 84 pin PGA IMS G300G-66
IMS G300 85 MHz 84 pin PGA IMS G300G-85
IMS G300 100 MHz 84 pin PGA IMS G300G-10
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 G300F-10

1 IMS G300 110 MHz IMS G300F-11

100 pin QUAD CERPAC |

w



46

1.17 Programming example for Hitachl HM-4219/4118 monitor

Horizontal Verical

{
H—FPJ ::J'i i =H=ER v-FPJ ™ hvee
= H-SYNC = = V-SYNC
1H i ' 1V
i
Figure 1.353 Hitachi HM-42/4118 timing
ftem Egquation |Rating Unit
_ (64kHz Version)

a |RssolutionH 1280 Pixel
b |Resolution V 1024 Pixel
c |Pixelrate 0.296 ns

d |Pixel freguency 11¢e 107.573 WMHz
e |H-DISP axc 11.889 uS

tf |H-BL g+ h=i 3.800 s
g |[H-FP 0.200 LS

0 H-SYNC 1.600 us

i |H-BP 2.000 us

i |1H 15.693 us

k |H freguency 17 63.7 kHz
1 |v-DISP bxj (1024H ms
m |{V-BL* n+0o0+p ( 37H) ms
n |V-FP ( OH) ms
o |V-SYNC ( 3H) ms
p |V-BP* ( 34H) ms
q |1V I+ m (1801H) ms
r |Vifreguency 1/qg 6C.0 Hz

Table 1.22 Recommended timings for monitor (B4kHz version)

* Note: These paramelers do not map direclly io CVC register valugs.

1.17.1 Cealculation of parameters
At the recommended pixel rate of 8.2396ns,

screen unit = 4 x 8.225ns = 37.184ns

All line timing parameters are calculated as multiples of this figure.

42 1457 01
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Line Scan period
Linetime = 15.698us /37.184ns = 422,19
80 set Linetime = 422

This obeys the rule associaled with the Linetime parameter; that it should be an even number of screen
units.

Ititis absolutely necessary 1o meet the recommended linescan frequency then it is best to specify the input
clock frequency as the variable but, in practice, all monitors will synchronise to a close approximation.

Line sync puise
e G300 constucts this from two halfsync periods so;

Halfsync = 1.6ps/ (2x 37.184ns) = 21.5
s0 set Halisync = 21 screen units

Backporch
Backporch = 2ps /37.184ns = 53.7
s0 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

Tnere is no explicit frontporch parameter; this period being implied as the difference between the sum ofthe
other parameiers and the linetime period.

Frontporch = Linetime — ((Halfsync x 2) + Backporch + Display)
422 — (21 x2 + 54 + 320)

6 screen unils

6x37.184ns = 0.223 us

Which compares with the monitor requirement of 0.2 ps.
The ‘halfiine peoint’ rule is obeyed by these timings since:
(HaltSync x 2) + Backporch + Display < Linetime /2 > (Ha!lfSync x 2) + Backporch

in a non interlaced system such as this the remaining two line parameters are actually used only during
frame fiyoack in order 1o count in multiples of half a line time. In an interlaced system, the parameter Short-
display is used 1o construct the shon displayed lines at top and bottom of the screen if the total number of
dispiayed lines is odd. Broadrulse is used 1o produce the Jow pulses in a tesselated frame sync period.
Botn of these parameters must always be programmed whether or not your system explicitly uses them.

42 1457 01 March 1880
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ShortDisplay

Shortdisplay

(Linetime / 2) — [(HaltSync x 2) + Backporch + Frontporeh)
211 — (42 + 54 + 6)
103 screen units

Il

BroadPulse = (Linetime /2) — Frontporch
=211-6
= 205 screen units

Frame timing parameters
All frame timings are specified in terms of helf line times.
Number of Dispiayed lines is 1024
VDispley = 1024 x 2 = 2048
Which complies with the requirement that each frame must contain an even number of half lines.

The G300 produces frame flyback waveforms in accorcance with the broadcast standards which means
that:

VSync = PreEqualisation

Total Blanked period is 37H so0 ;

Which is a whole number of lines.

aliSync = 21
BackPorch = 54
Display = 320
LineTime = 422
ShortDisplay = 108
BroadPulse = 205
VSync = 6
VBlank = 55
VDisplay = 2048

The remaining three parameters are concemed with manzgement of the videc RAM bitmap. Assuming that

256K video RAMs are being used, the shiftregistar length will be 255 bits. The sum of the parameters Memil-

nit and TransferDelay must not exceed this figure uniess some exiemal form of multiplexing is used which

generates an effective register length greater than this. Itis possible to use parameters which total less than

256 in order to implement a hardware pan function, but for the purpose of this exa’n,ﬂe we will assume that
all of the bitmap is to be displayed. Thus:

Meminit + TransferDelay = 256

42 1457 01 March 1880



