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PRELIMINARY SPECIFICATION
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PRELIMIMARY SPECIFICATION

SYSTEM OVERVIEW

A block diagram of a typical TV game sys-
tam is ahown beiow. The Signetics 2650A
microprocessor raads tha game program
atorad in ROM and controls the video pre-
sented to the TY, The PVi servas as a
programmabie video ganerator, inlarprating
microprocassor commands and preaanting
video to tha DV3. The DVS accapts digitat
videa gignalg fram ths PVl and timing gignals
from the USG and generatas composite vid-
e far a TV manitor.

The 2650A communicatas with tha PVI avar
the address bus snd deta bue. Tha PVl looka
like part of the mamory tieid to the
rmicroprocessor. The 2660A writes dats into
the PVi's RAM field. Tha PVl in turn gener-
stee vidac that reflecta the information
stored in ita RAM. The PVi sigo presents the
2650A with 1/ O end status inlormaticon (8.g.,
object collisions) by writing that dats in iis
RAM fisid. The microprocessaor can theén
resd the 1/Q date and make dacisions ac-
cordingly.

PVl FUNCTIONAL DESCRIPTION

The 2638 PV is 8 bus-oriented device. The
2850A addrass and dste buases sntar the
PVl snd access the msjor functions! blocks.
With tha address bus the microprocassor
selects which blpek it wighes to communi-
cate with. The information is presentad to or

PIN DESIGMATION

SYSTEM BLOCK DIAGRAM
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received from ths selected biock on tha
data bus.

The 2632 LUSG provides the basic clock fra-
quency and the horizontsl snd vertical raset
signsla to tha PVI. Thess signals driva the
vertical and horizontal countars. The

countera provide the PVl with a Cartesian
coordinate reprasentation of tha television
screen (i.e., esch eounier pair describas a
unique point on the screan.)

The OBJECT and BACKGND memory alores
the video patterns digitsily. Both the 2650A

MNEMOCHNIC TYPE NAME & FUNCTION
AD-A11 i Addreaa Bus: 12-bit sddrass bus.
De-07 irQ Dsta Bua: 12-hit data bus.
QFREQ f Opsargtion Ragquest: When thia signai is high, ail signals Jrom the 26504 are valid.
R/w § Read/Write: Specilies the direction ot data transfer. Read whan low, write when high.
OPACK Q *Cperation Acknowiedga: Tha PVI puils this signal lo ground whan it is ready to service the
2B50A,
iNTREG (n) *interrupt Requast: The FVI requests service from the microprocessor by puiing this output
low,
INTACK i Interrupt Acknowiadge: This signal is returned to the PVl when the microprecessor has
accepted an interrupt request.
FCK } Pogition Clock: Ganarstad by the 2622 USG Lo synchroniza Yhe PVI's interngi functions.
{3.88MHz, 227 puises/line).
Ci1.C2.C3 0 ‘Caior 1, Coior 2, Color 3: Quipuis denoting the color to be displayed.
VRST ; Vertical Rese!l; The 2622 USG provides this signal to synchroniza the PVi's veriical counter.
HRST f Horizentel Reset: This signal ia provided by the 2622 USG to synchronize the PV!I's horizomal
count chain.
CE!1 Q Chip Enabie Cne: This outpuf is high when the addrese hus value is in tha range H'00O to
H'OFF’. May be usad to enable the ROM.
FOT?, PDTZ2 ; Potentlemetar 1,2: These pins cennect to exyernal variable AC networks tor A7 D conversion.
CEZ a Chip Ensbie Two: Thia pin is fow whan tha sddress bus is in tha range H'ESD' to HEFF'.
SOUND 0 Cigitai Sound: An audio frequency square wsva output ganaratsd undar pregram ¢ontrol,
TBJ/5CR 0O ‘Object/Score: This outpit goea low whan the PV is prasenting either objact or acora videa
information. it serves as the fourth eolor output. it can alap be usad, with sdditional iogie. to
datee! object collisiona in muitiple PV) systems,
Vee i Pawar Suppiy: +5V +565%
GND i Ground: OV refersnca ground.

Motw

“ndicaimn open-orain Qutpuie

2
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and the PVl have acceas to this information.
P¥I control circuits iook at the information
stored in the memory by the microprocessor
{e.g.. place object ane at H-120, V-37} and
generale the specified uideo al the proper
igcation. The outpuis are the colors of the
abjects, background and 5core. and a tone
frequency.

The A/D Block conuerts the anaiog potenti-
ometer posilion information inta binary data
for the microprocessor.

The Digital Sound biock s a square wave
generator whose output frequency is con-
trotled by the microprocessor.

The interrupt Control and Stgtus block al-
lows the PVI 10 request sefvice from the
2650A and provides status information lo
the MICrOPracessor.

2650A INTERFACE AND

ADDRESS SPACE

The 2650A communicates with the PV ex-
clyssuely through memory addressing. Each
PVl has conirol over 4K ot addregs space,
as shown in Figure 1. Two huadred and Fifty-
six addresses H'FDO’ to HFFF' are used
internally in tha PVl as object and back-
ground description, scratchpad, and ¢on-
trot, Addreasing the first 3%K wil activate
CE1—an active high oulput enable signal
for externel ROM. CEZ is active low when
H'EBQ’ to H'EFF’ are addressed.

OPACK coming out of the PVl is externsily
puiled to tha ‘1’ state, When the PV! is
accesasd. OPACK will go low when the PVi
has the data ready on the bus. When ad-
dresses cutside the rsnge HFGO to H'FFF
are accessed, QPACK wilt be pulled low
shortly afler the leading edge of OPREQ.

The PV generatas an interrupt request sig-
na! et tha leading edge of each verticai
reset and on completion of the video gen-
eratwon ol an object, In the lattar case, the
interrupt iz generated at the iast hne of that
object video. The interrupt address H'0003’
is gengrated when the intarrupt request is
acknowladged. Interrupts are reset on the
traiting edge of the vertical reset signal.

INTERNAL MEMORY
ORGANIZATION

The PY! contains data structures which:

a) Describe the shape, color and size of
four ohiecis and duplicates of thoae ob-
jects,

28381

MEMORY ALLOCATION
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Figure 1

b

—

Describe the ahepe and color of the
background.

¢} Retain sound and score data.

d) Describe intar-object and objeci-back-
ground collision, object video display
comptetfion, and field completion.
Retain Ihe fatest.A/D conversion of po-
tentiomelér inputs.

) Provide scratch RAM area for program
computationa.

e

~—

Figure 2 is the internal memory map of the
PV showing the location of the vsrious data
structures.

Oteses Datenbiatt gibt keine Aushkunft (iber Lielermdgiichkeitsn. Die sngegsbenen Daten dienen ailsin der Produkibseschrsibung ung sind nicht ais zugeais
chierie Eigsnschaiten im Rectnssinns autzufassen. Etwaige Schadenserszizanspriche gegen uns — gieich aus weichem Rechisgrund — sind ausgeschioagen,
sOwert uns nicht Vorsatz gder grobe Fahridssigkeit tritit. Es wird keine Gewahr abernomman. dafll dié angeégebeénen Schaitungen oder Verfahren frai von
Schutzrechten Oritter sind. Ein Nachdruck ~ auch auszugsweisa — ist nur zuiassig mit Zustimmung des Herausgebers ung mit gerausr Ousilenangabe,
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PRELIMINARY SPECIFICATION

2636)
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PRELIMINARY SPECIFICATION

OBJECT VIDEQ GENERATION

As shown in Figure 2, each object is de-
seribed by fiva dala struciures:

# Object Size - 2 bits

® Object Shspe - 80 bits

# Object Position - 16 bits

® Duphcste Object Posijon - 16 bits

#® Object Color - 3 bits

Object Size

Tha least screen area occupied by each
Chject is an & clock wide by 10 fine high
area. Each object can ps individually an-
larged to 18 by 20, 32 by 40, or 84 by 80 by
programming four 2-bit variables named
SizEp,.

Figure 3 detas ine reletive screen area tor
eech 0f the four objec! gizes,

Object Shape

The shape of an ohject is dascribed by the
10-byte array named SHAPE. Give g SIZE of
00, aach byte represents the video for one
line of aight clocks. The mast significant bit
of byta 0 corresponds fo the upper lefl cor-
netr of tha object and the {east significant bl
of byte 9 corresponds to the fowsr right cor-
ner of the object. Bits set to zero indicate no
video while bits set 10 One cause video 10 be
displayed with the specified obiect color

Object Position

Pasitioning the abject vigeo {and effacting
maiion) is accomplished by sefting VC and
HC in the appropriate Object Descriptor
record. Each are 8-bit unsigned valves re-

presenuing the number of lines 1o skip (VC) -

and the number ef clocks 1e skip (HC) before
prasenting tha object video. For reference,
the tocation of the wpper lzit corner of the
background is 32H, 20V. The clecks and
lines to skip te pesition en object at this
lecatien are theretere 31 and 19, respec
tively,

If HC or VS is sette > 227 or =252, respec-
tively, tha ebject is effectively removed from
the videg freld.

Chenges to the vaiues of HC and VT operatad
ag fellews. it HC is changed during tha time
that the cerrespanding objact vides is baing
displayed, the portien of iha ebiect not yel
displayed wiil ba displaced to the new hori-
zonts | pesition. The vaijue of VO is remem-
berad' at the frailing edge of VAST. Thus, if
Y is changed during the active scan, the
verhical object positien chenge will not he
effective until tha next sctive scan.

Duplicate Object Position

One or more duplicstes gf an obiect may ke
displayed by setting HCB te the required
honzoniat cleck posilion and VCB to "the
number of lines— 1" 1o skip after displaying

10 Lmssl 1 [
l @ 20LINES
—_ 40 LIES
—}
18 CLOGHS @
2
e | 60 LINES
32 CLOCKS o

I 1

' §4 CLOCKS j '
@ = VALUE OF “SIZE"

Figure 3

the fast line of the ohiect video. In the case
of N = 0, VCB is 5et to 255.

Figure 4 details two objecis with duplicatas
each ol SIZE = 00. Ohjact 1 begins gy 42, 36
and has duplicatas beginning at 30H and 11
fines {skipping 10 with VCB 1=9) balow eech
pravious fast lina. The duplicates continua
unti! VRST is trua. Obiect 2 begins at B2,20
and hss duplicatas beginning at B8H and 29
lines {skipping 2B with VvCB2=27) below
sech pravious lsst kipe.

Nate that the duplicata of an abjact cannot
overiap vertically with its primary image.

Unlike HC snd ¥C, HCB and YCB may ba
changed during tha scen end such changes
will be effacted on s current scan, HCB js
sampied duting each HRST Thus, if HCB s
changed during the display of a duplicate, a
perticn ef the objec! wilf be displaced heri-
zontally. Fér proper eperation, HCB shouid
pbe changed only aftar the 'Object Videe
Completien' status bit indicates compietien
of the abject. VCB i5 samplad just prior to
displaving tha last line ol ths ebjact. To af.
fect & change in tha vartical effset 1e tha
naxt duplicate, VOB must be changad be-
fore the 'Objact Videc Cempletion’ status
b# indicates completien of the obisct.

Object Color

Objecl videe is only dispiayed when bits sat
te 1in the SHAPE array ara present, in which
case the selacled cofer {wire-OR with the
color el any othar ebject simuitsneousky be-
ing displayed) i cutput on pins CT, GZ and
C3. When bits set te Q are pressnt, then the
celers generated by other ebjecis or the

VALVD

hackground/screan are ouipuet.

As indicated in Figure 2, four 3-bit vaiiables
named COLOR can be programmed to pro-
vide ane of eight ¢colors far the abject. The
OBJ/SCR output is also activated whenaver
object video is diaplayed and cen sarve as a
foursh caior selact cutput.

Object Video Completion

Eour giatus bite indicate the camplation of
display of tha vidao ef each of the foyr ob-
jects, The signal is availabla at the last line
of videe eutput. This actien accurs for beth
primary and dupiicate images of an objgct.

Objact vided complation alse causes an in-
temrupt to be ganeraled. See 2B50 INTER-
FACE saction of this daia sheet.

Object Coliision with Background

Feur status bits previde Object-betkgreund
coltisign inditation. Each is se! whan the
ANE of the appropriate ebject snd back-
greund videas ia high, Each is raset whan
the status byte ia accassed or whan VRST
goas low. Whan duplicetes ef ebjecias ara
being ganarated, tha game program musd
detarmine which dupiicate is responsibie.

Inter-Object Collision

Six status bits provida inter-ebjest Colliaion
delection. Each is set when the AND of the
appropriale twe ebjact videos is high. Each
is resal whan ha status byte ie sccesssd or
when VAST gees low. When duplicatas ef
objects are mvoilved, the game program
must determine which duplicate is responsi-
ble.
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DUPLICATION OF OBJECTS
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PRELIMINARY SPECIFICATION

BACKGROUND VIDEO
GENERATION

Background video generation is described

through five dsta strucivrea:

& Vertical Bar Definition - 320 hits

e Horrzontsl Bar Definition - 40 hits

» Background Enable - i pit

#® Background Color - (w0 groups of 3 bits
each

Vertical Bar Definition

Up to 32¢ distinct verticat bars may be dis-
pitayed. The bars are srrenged in 20 verticel
sets of 18 phars each (see Figuwrg 5}, The

A 40-byte array located at FBO-FAT defines
which bars are dispisyed. The array is ar-
ranged in 20 sets of 16 bits. The first two
bytes map the first set of 16 Dars, The next
two bytes map the second set of 1€ hars,
etc.

Figure 8a shows an example of vertical Dar
definition for the top four sets of bars on the
screen,

Horizontal Bar Definition
As can pe seen in the previous example, no
horizonsal ars exist as yet. Horizental bars

affects four of the previously defined sety of
verticat Dars as follows:

FAS maps onto sats  t-4
FAS mapa onto sets  5-8
FAA maps onto sets 9-12
FAB maps onto sets 13-1g
FAG maps onto sets t17-20

Bits 7 and 6 deline ell selected bars of the
corresponding sels Deing 1, 2. or 4 clacks
wide as follows:

- ; ] . ; B7 BG Clocks/Bar
bars of each get are 1 clock wide and hori- are effected by harizontally extending verti- P 0 .
zontally separated by sevan clock posi-  oshbars. The 40 byles of veriical bar defini- a 1 2
tions. The first set of bars of each peir of  tion describe Dars 1 clock wide, Five addi- . 0 )
sets is two'lines 'on the vertical and the next tional bytes are svsilahie to extend vertical . . ‘
set is 18 lines on the verticaf, and so forth. hars to a width of 2, 4 or B clocks. Esch byte
PVI BACKGROUND DEFINITION
a 2., E N j W1 f —
of- a2
-1 BT 7 8 5 4 3 2 1 4 T & 5 4 3 2 ]
11- uid
THESE EX TENSIONS ARPLY TO
ALl DEFIMED YERTICAL B&RS
IN GAOLP
[2QV, 324},
xa L
_— 1 — p— | e e, F 803/
! p——— 02
2 et
Al 3 —— —1 e 7 5
@ —
- B aama i 3P
E- R
0 )| —,—n PSR
E 1 — e —— T, T
P
@ FA9 i — ]  —— D E
g . pre—— FOE .
5 e
0 — ] —— P
3 1 ——a
g ] e /3 E
ﬁ EaA [ J—— T ———— P i
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] —— | 4 r— RO Y
! - -—— FA2IS
2 —
FAC 3 — 1 —— e RS
A —m—
. ar—————————— FAS/T /.
. 219v, 15W0
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26364
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EXAMPLE OF RACKGROUND PROGRAMMING

TE 543210 7T EE 4
FBO=3% % 3 % 1 1 1 @ FB1=0 1 1 1 1
Fe2=8 8 1 8 8 8 0 0 FBl'=1 8 a ¢ ¢
FBa=1 0 0 ¢ 0 ¢ 1 0 FBs =2 ¢ 1 040
- FBEa1 8 g 8 1 0 140 F&F=1 0 &8 ¢ 1
]
=
-~
— ] | ] [ ] | | ]
Tf |.._..{acl.oc|<5
am
"1
| |

ta) YEATICAL BAR OEFINITIDN

TE 54 3 2z 1 &

FABO=1 1 & 1 & 1 8 1

Ths har

gortian is shaded anly jor 8esa &f obaery stidn.

b} HORIZONTAL BAR EXTENSION

Figure 6

Bt o | O

B Qb |
B — [ =

Bits 5-0 lurther divide iwo adjaceni sets into
514 horizomal groups. Any bit sel 10 1
causes all verfical bars in that group to be
eignt clocks wide. For example, the bils of
FAS petlorm the Following junctions:

Bit Function

D Extend bars of set f 10 &
clocks

1 Extend 10p ¢ lines of set 2ta 8
clocks

2 Extend bottom @ lines of set 2
to 8 clocks .

3 Extend bars of set 3 to 6
clocks

4 Extend top Qlines of set 410 8
clocks

5 Extend botiom g lines of sat 4
to 6 ciocks

8.7 Exiend selacted vertical bars

oisels 1-410 1,2 or 4 clocks 85
per coding above

Figure 8b shows an exemple of harizontsl
bar extension tor ihe previously codad verti-
cal bars. Mote that all gelectaed bars are ex-
fended 1o 4 clocks because bils 7 and § of
FA8 are "11'. In addilion, cerlain sets are
extanded to 8 ciocks. Figure 7 filustrates a
typicel complate packground and its coding.

Background Enabie _
Background video generation is enabled by
setling bijt 3 of FCE 1o 1 (see Figure 2J.

Backaround Caolor

Background color is defined by bits 2-0 of

FGCE. The color behind the background
«lscreen color) is defined hy bils 6-4.

-When Background is npt enabled, a color of

“111" ig putpwt for bpth background and
screen color. This allows "wire-OR" of
background/ screen color From other PVIs in
multiple PVl systems.

VALVD

SCORE

Four digits of score or other dala may be
disptayed s5 either two separale 2-digit
lields or a single 4-digit Heid. The tour digits
may be displayed at the top or at tha bottom
ot the s¢reen. The Jormat and position of the
score digits is controlled by the FORM snd
POS bits ot FG2 (gee Figure 2).

FORM (bit 10f FC3) delines the data format.
FORM set to O displeys two 2-digit fields;
FORM set to i displays one 4-digit field.
POS (bit 0 of FCJ) dalines the data position.
POS get to 0 displays ihe data in lines 0 lo
19 of the background: POS set to | dispiays
fhe dats in lines 180 to 199 of the back-
ground. Format and positioning are illustrat-
ed in Figure & The N1-N4 designations cor-
regpond to Nt-N4 in conrol bytes FGB and
FCg. The dispiay font iz shown in Figure 9.
Vealues of A-F far M1-N4 result in a blank digit
display.
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EXAMPLE OF TYPICAL BACKGROUND PROGRAMMING
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Figura 7

SCORE FORMAT AND FOSITIONING bt SCORE FONT
Foml =

20 CLOCKE L 12 20 2 4 12
1 H

) ) [ L L ]
jeovazy | ¥ ¥ | I T
o L — .
(200¥, 324 o . :
ounEs Ny H2 N3 Ha ’ i
’ 28 LLOCKS 122 4 1@ & 1 & 17
. L ol [ ! LL 1.4 |
ROV, 32H) | | LI L ] ik '
(200, 321y . _
20 LINES w w |1 .3 '

Figure 8 Flgure 9
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PRELIMINARY SPFECIFICATION

The color-of the score digits is the same as
\he baekordund &olor. In addition, the
OBJ/SCR output is gctive for the score.

The top and boltom seis can be displayed
gimultangously by changing the eortral
bytea during vertical reset and between
Vines 40 and 199.

S0URD

The trequency of the SQUND sguare Wwave

ocutput Is programmed by the value stored at
FC7. A velue of zera inhibits the square

wave outpu!, Other valves resull ina square

wave period equal to 2 {n+1) Ty where ¢ is
ihe value of SOUND-and Tiy e the horizontal
reset period {nomnally 83.5us).

¥ SOUND is'changed while ¢ trequency is
being genarated (SOUND +:Q), the nsw val-
ue will not become effective untif the next

ABSOLUTE MAXIMUM RATINGS 1,3

positive or negafive.tranaifion of the SOUND

cutput.

ANALOG TO DIGITAL
CONVERTERS

Two intecnat A/D converers are provided:

for conversion of potentiameter detd to-digi-
tal values. Conversion takes place durifg
the active vertical scan and fhe déta, which
is-stored at FCC and FCD, is valid:only dur-
ing vertical reset. When using the recom-
manded inpui B-C. combination {see SPEC!-
FICATIONS ssciion), values ranging from a

maximim [ow valué of 20 to a minimum high

valun of 225 arp. obtained.

COLOR SYSTEM

Six 3-bit variables are assigned to locations
within the PV} memory, one for each &f the
faur ohiecta, one for background, and one

PARAMETER RATING UNIT
Supply voltage 6.0 v
Storege tempsrature —85 to + 150 oG
Opsraling \emparaturad 0 to-+55 &1
Minimum voltage, sny Rin -3 v
Maximum veliage, any pin aq v

NOTES

. Streasas abave thoss figied wnder Abiofule Mgximum Ratings may cauds permandent

shangas 1o ihe dmcn This ig: streas’sting ony and functignal Goarafion of the
davicll W ivess of At BNty dthar candition shain these indicatad in\he oRsiation ssction

ot the wpecilicati i-nnr' pisd
2. Far ape a et fampedd ke !h-ﬂaw{:umumbs&waudb;aedon+i€0°
i persture and ance fof §3°C 1 W jynctisa 10 amaient
fiTs] r.ormrue plchna.] )
3. Thin produst includea circuitry apacificelly designated tar the pratectian ai Tts | térnal
e fram the & ging efiscty gl atate charge, N6 . Wi
suggashed that eenvantionat precadicony be takem 1o avokd nppl,-mu any voltages
s ANEN W7 At TARIMA,
10

VALVD

2836)

for sereén color (i.e., Background vidsa =
Q).

Thé pessibfe simuliangéus presantatien gf
videp {objectsbackgrownd/ scorg) fequires
color precedence regolution as follows: eol-
ors of objects are wire-OR'ed and take pre-
cedence oyer background, scréen and
seore Color

An agditional pin répresenting the logical
'OR" of aH scere ang obiect video is avail-
able. Thia may b€ uzed as a lumingnte crn-
tral signal to différentiate betwean back-
ground. and objects:

VERTICAL RE.SET_STATU.S 8IT
VFLE {bit 6 of FCE) ia met at the leading
adge of the vertical reset signal, It is auto-
matically cleared when FCB i3 read or st the
trailing adge of vertical raset,
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DC ELECTRICAL CHARACTERISTICS458.7 7, = 0° io +55°C. Vg = 5Y £ 5%

PARAMETER TEST CONDITIONS _LIMITS UNET
Min TYe WMax

ViL input low laval . - - vy 0.8 v
Vin input bigh lavsl All inputs except POT1, POT2 2:2 Voo v
VoL Qutput low lavel ]

€1.€2,T3, 0BIrSCR otputs. oL = 2.8mA o 0.46 v

DPACK, INTREQ outputs loL = 2.0mA o 048 v

G007, CEt, CE2, sound outputs oL = 1.6mA o 0.45 v
Vo Output high taval

D0-B7, CE1. LEZ, Sound IgH = —100xA 2.4 VYeo v

other outputs: BKI o Vg 24 vgo R
18 Input leakaga current Vin = .10 VooV 10 HA
IOLH Data bua Tr-State leskaga Yoyt = 4.0V 10 ak
loLL Data bus Tri-State laakage Yoyt = 0.45V =14 BA
leves Supply current 120 180 A
Cin input capacitanca Vipg =0V 20 pF
Cout Output capacitance Vour =av 20 pF

POT 1, POT2 INPUTS
RMIN: Minimien resistanca ta Vgc i6 KQ

Maximuri A/D vaiue 1.1 R = 15K fo Vgg. C = 0.14F o 20

Minimum A/D velua1112 R = B15K 1o Voo, C. = O.14F 225

HOTES

4

B,

e

H

1
il

iz

Al vaHaae: ars rak

Parameteis ars vald over opecating temperdture range unlaas othawise specilied.
d to graund, All1ima massuremants are at the
¥ou: Yoo Y. ViL 1evels aa approprate.

Typwal valuwa are at +25°C, iymcal sugply-voltages and IypiCal procasaing param-

etdrn.

W nsimal pperdhien, thy PCK, HRST and VRST inputs 1or the 263§ and the CLOCK

input lor the ZE50A arp obtamad from théa 2622 Linivarsal Syac Genesalor. Sea 2622

data sheat tor imsng ol thesa. sianala,
Yhis paramater s speeibied anly 1o lish tha Limang B _Pvlses P1-P§
Applees, when PYI infainpt addrgsa’ hend (FOD-FFF) s addresawd and PV id ned

'p_l_mntnung:an"xfi_sgn:-pm.qufa__lm_n. if M1 s pertarming ag intetnal operabion, stmrense

-af P2 wil ba delayad an integral numbers of PCK clock cyckaa.

Apphes whin. eitheio4 the chif enatie-piipul addm iy fisids ﬁaddras;an’

Count ¥ahet whan VRST = Hiah.

For J12 line PAL format specigl precsubane must be. takan s prevenrr POT1, POIT2.
count wiap-aveund.

VALVU




FRELIMINARY. SPECIFICATION

FARAMETER

AC ELECTRICAL GHRRACTEH!SHCSZ‘sWJ Ta =Dito +85°C, Vog = 6V 6%

TEST CONDITIONS

LIMITS.

Tyn

M@K’

ONIT

PCK elock period

240

e

thy

ROK gilse width, low

Ha

ns

TPH:

PEK patse width; Righ

100

tHg

"HRST setup

PR

ns

ys

VRST sétup

fpig

ns

tos:

OPREQ sotup®

8

ns:

tas

Agdress-$etip

ng

L

Adgréss hald

50,

uS

trws

HA/W selup-

n3

RWH

R/ W Hald

5

s

KA
1AKH 1
YAKLZ:
tAKHz2

GPACK low delay®
GPATK hight detay9
DPACK low - deiay 10
OFACTK high: delay.1C

€ = 180pF, R| = 5ki}

Voo OR

| St = 50pF. Ry, = 10ka
| te Vg, and 1 TTL Igad

kio ol o

178

250

" ng

ns

s
65

oo

. bR

Data deigy tima for READ
Ciate vaiid fime for READ
Data bius fiogting ime
far READ :

1-TTL Léad.

20

450

300

ns
ey
AS

Dy

Data bug sétup tor WRITE

nS.

thH

-Data bug hotd for WRITE

oo

ns:

- 'CEON
ICEDF

Chip enable on delay
Chip-enstle off déiay |

C ™ 50pF
1 TTL Load

400

ad
S

lVL
fyr
v
tyr

Video leading edge delay
Video. trailing edfje. deldy
Video fige time-

Vidoo talt time.

I

CL . SQPF
BL = 1.8kt Yoo

106
100

200

n8
ns
nS
ns

NOTES
-Bae pravidus nags

12

VALVD
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TIMING DIAGRAMS .
: CLOCK: SIGNAL TIMING OFATR AND GHIP ENABLE TIMING

WAST

X ' ' ' ' VIDED GUTPUT TIMING

— - . SR RERBRNDWF“TE T™MNG - ._ —
ok | e | fe| el Fel | l_ N e

byoT - - '
TKNM . )
Fom HESQ DA vau. EATA VELID _
m_.| L | T |..\_ - oy _
perar HPLIT GATA VALSD T AT, NPT AT .I y
] - A : " DATA -HEE BE Yl ] 3
FOR-WAITE L : A-HEED HOT-BE VAL . LR

*Dira a vahd To¢ & MiAimum allm; untess duts oulpatis W _‘l“—'l
terrimted ehrrer by OFREQ input going e

VALVD " 13
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