FRELIMINARY SPECIFICATIOH

Manufacturer rassrvesa the right to make daaign and process changes and improvemants.

DESCRIPTION

The Signetica 2637 Univarsal Videe Inter

face (UV1), uaing a new dasign approach,
ensbles 8 micropracessor based systam ta
be interfaced mere afficiantly with a celor er
black and white television receiver or mani-
ter. For the lirst time, the 2637 UVI com-
bines an object orientad approach with
character genaration (alphanumarics or eth-
er digsp'ayable forms) piua RAM-mapped
voelor graphics.

The UVI's primary usi ie in microproceasor
conlrolleti home cempulars ef game sys-
tems,‘however, i may alac be uaed in ether
apphcaliona where the diaptay of alphanu-
meric and praphics dsta is dasired, in par-
ticular, Tha UVEhas bean daaignad to require
& sninimum of suppart camponanie theraby
altowing a system contiguration that is apti-
mized for the ussr's neads.

The UV reeds data and operatianal com-
msnds trom & memory ang produces videe
snats ‘hat resultin the gererafion o! slphg-
e of graphica caot TV dispsys, Many
of the § oiwmon dspley cucuils hava been
nColpG aied in 8 singla chip, inclugding:

s Analog lo digitel converters wh:ch acceplt
potenfiomater inputs

* Alphznumarlc and apecial charectet
gend: ators

= Mavirg objec! Circuits

* Awdie signal ganeratore

With the 2637, a typicel aystem configura-
fizn ore sts.onl a UV, 8 2€16/2632 ROM, a
et 23 (K1) or 721 {PALY Universal Syne
Lotwogrwr iR 3), A (€50 series mitro-
Lronegnir foar 2112 RAME, aod video sums
nog citcwitty Additieral WVie, Pre-
u'emmatle Vi1« [~tartacea (PVia) as wall
randum [gic can ke mierfaced to en
tiegm comglexily.

Fi

Lance ghile of uy

UYi FUNCTIONAL DESCRIPTION
The 2637 UVI is a bus onenled davice with
«ddress and date bumaes contrglhng tha
ilow of dals between tha user'a system and
the UV (see block diagram). Both tha ad-
dress and dats buasea sre bidirectional.

The basic clock frequancy and the-hosizan:
tal and verlical tesat signole to The UVI drive
verlicai ang horizontal caunters. The twa
counters provide tha UV] with a Cariagisn
coordinata repregeniation of the televiaien
scteen, | @, gach countar pair describes a
vrigue poini on tha screen. Typically thase
clock Bnd resel signala are provided by a
universal Bync penerator circuit.

The A/D Biock converta 1the analog pnianﬁ
emaler pesitian information inle binary dats
which csn be reed by the system'a CPL.

Only twp of the four petentmmaiefs ars ac-

tive af sny given time.

Address Binock
The yddrass block pfovidea chip snabia out-
puts foraxtrernal RAMs and 170 bufiars.

‘Sound Block

The soynd block is a multi-leve! aquara wava
dsnaralar eEnging aut pulaes et & usar
plocremmabln audia 1requancy Rendam

naise Is e!ae generatad end can beg mixed
with the sulio frequency ler mmulgﬁng
crawd noise, sxplosions, sic.

Biguotica

FEATURES PIN CONFIGURATION
. F_t_mr general pusposs, RAM-resident
objects e [7] Fe
* 280niec chbject reselution [
+ Objecl siza and poeition under program = E o
control o4 [3] ] oo
¢ Programmable muitilsvel seund end ' E 17] PR
noise generators
e 18 characters per display raw e 3] [ due
¢ 13 or 28 character rews per scréen o7 [&] o] as
« 40 aiphsnumesic characters e 7] 17} az !
* 16 background characters vor [5] o *
* 8 pregram definable characters p
* 54 graphics characters voms [ e
s § programmable color cedes ] ] as
* Chip wnable eutputs for 1/0 jegic st [ 7] e
» {/D facilities for awltch ecenning end =T F Y
1 potentometer (RC) inpute
* Dpecaten with both U.S. and European e [i3] ol a8 '
-utandsrde 1 [ie] [ 7] w2 |
* Singie +5 velt powser supply 3 il
¢ Ferty-pin package = Tew
APPLICATIONS Awl? ] ¥esd i
visT | 7] Mo .
* ¥idea games _
* Hame computers gt {1y} ) oreea
s Cammupications terminals rex [29] -1 vee
& Educadtionai systema
® Process cantrol digplays
s. Medicel siscirenics
ORDERING CODE o .
COMMERCIAL RANGES
. PACKAGES S Voo =SV %, T2 0Clo 55_‘1:_. o
Ceromic DIP 2637t ' ;
Piastic DIP J 2637N j
A/D Block Internal Status Block

The internal etatus block accumulales sta-
lug infermatian which can be read by the
CPU; for example, collistans.

Color Mux System

Tha color multipleser generates -2 color
codea tor cheraclars, objects, and ¢ ven.

ROM Character Generator
The ROM JSharacter generalor Stores lhe
character fonte,

RAM
The 64 bytss of RAM steres eigh! pro-
grammable cheractar/cbject fonts.



FHELIMINARY SPECIFICATION

UNIVERSAL VIDEQ INTERFACE £V

PIN DESIGHATION

MNEMDNIC

PIN RO,

TYPE NAME AND FUNCTION |

AD-AB 36-28 1o Address Bus: §-bit bidirectional addresa bus.

oo-D7 2-§, 38-40 1O Data Bus: B-bit bidiractional data bus.

OPREQ 22 ] Opwuration Requast; When high, ail signels from the CPU must be velid.

R/wW 17 l Read /Write: Specifies dirsction of data transfer with respect to the CPU. Rerd when low,
write when high.

OPACK 24 Q Operalion Acknowiedge: The UVi pulls this signal 1o ground whan it is raady to service the
CPU. )

FAUSE 37 (o] CPU Pause: Acriva Jow DMA reques! from the UVi to the CPU. The CPU lowers this signal
when it wenta to access tha display RAM.

ADEN 7 0 Addrass and Data Bus Enabie: This output is high when tha UV performs DMA operations H
is tow when the CPU is granied control of the busses.

Cs 23 i Chip Selest: Active high input which controls UVI eccesses.

POK 20 i Pasition Ciock: Ganersted by the USG to synchroniza the UVI's internal functions (3 58MHz,
227 pulses/line).

1. G5 C3 i4,13,15 Q Color 1, Color 2, Celor 3: Outputs dencting the color to be dispisyed.

VRST ) i Varlicel Reset: The USG provides the signal to synchronize the UVE's verticet counter,

HRST 19 i Herlzontai Resel: This signal is provided by Hhe USG to synchronize the UVI's herizontal
count chein.

MCE 27 Q AAM Chip Enabla: This cuiput s low when the CPU eddiesses the display RAM.

FowW v5 o] RAM Haad /Write: Signal which indicates whether {he UVI is reading from or writing in1g the
displey RAM. Read when high, wrile when low.

FOT-POT4 118 1 Potantiomatar Inputs: These pins connect to externs! vetiable RC nelworks for &4 D
convarsion. |

SOUND 16 Q Digital Sound: An eudic frequency squere wave output genergted under progran, ¢ oniel

Lo 12 0 Object Video: This ouipul goes iow when the UVl is presenting object information - s n 2g |
ihe fourth color oo1put. ;

Voo 21 1 Power Supply: +5V 2 5% !

.40 i | Greund: OV reference ground. !

g4 26 Q }/0 Chip Enabla: Active low cutput to selaet an /0 device. !

Ennetics
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BLOCK DIAGRAM
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UVI BASED GAME - TYPICAL CDNFIGURATION
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TYPICAL UYI BASED HOME COMPUTER
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EXTERNAL MEMORY MAP WITH ADDRESS LINE 12 USED AS CS
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MEMORY MAP ~ RAM

E-r651 v H‘"‘\ uM\“ ‘of nguk ‘ 3504\; [T S‘%uk

4iopA beAwatne

External Switch |/0

Switchea can be addraased thraugh tha
chip enable (CE) output in combination with
the address bus. A typical 8 or 18-awilch
configuration can be accommodsied by
using & 74257 (iri-statable 8 to 4
muttiplexer)} ora 74L5251 (tri-statable 8o 1
multipiexer).

Internal Organization

The UW'a internal |logic blocks perform the
following algorithms:

& Detarminga shape, ceior, positien, and
siza of four objects

Generates aiphanumeric cheracter vidao
Produces multi-iavel sound

Detects mntar-ebject and objact-back-
ground coliision

Converts aelacted potentiometerinputa to
8-bit digitai valuaa.

Figura Bia a UVI mamery map and figura 7 ia
sn axpansion of the |/Q, sound, colar, ststua
and controf secter.

CHARACTYER VIDEO

The UVi presanta 13 rows of 16 charactara
aach lo tha TV scraen {(aea figure 8). The
characters are accesaed from the axternat
2112, and dacoded for idantification of aach

TYPE OQF UVl
ADDRESS 7| 65|43 |2 (1]0 ACCESS EXPLANATION
Ry |R Sg-li Ap Write = ROW
HFF’ D s 25 e 15 implias baginning of DMA, 1 indl atas an of DMA
W [ P 9 g
A o:’m ~—2ua b LPU dluee {H-’Q
O s M Saunl f o0 ﬂg{}? SH = no. of bits af dalay far tha row of charactars.
M6 ? | Lobivg ¢§ (s..;'_ RANG = 1 gnablas randam naisa to tha sound eutput
H'FE’ 2{5Hy EN[}S2 LS |LS Read FEN = 1 ensblaes the frequency caunters ta the sound ouipur.
LS specilies 1 af 8 lavels of ioudnass
M [[Ng [Ng [Na T3 [Na [Ny TRD Read M = celor moda bit
HFD' Wi e H N = Mequancy countar terminai count.
, ——— V OFFSET = tha complamani of tha nymbar of lines from
' V QFFSET " ) | .
HFC o E Raad the trailing edge of varticai drive to stsrt charactar displsy
HET Horizental coordinsta of abjact 4 1 5, H& , x
HF8' Vertical ceerdinate of object 4 ST TIREY L'§$I. I,\Sgct\ TO“HJ & 34
HF5 Herizontal coordinate of objact 3 H. “,; A lowa D e E
HFa’ Verticai coordinata of object 3 5 oL
= - - - Read Coordmates of the four object images
HF3 Herizontai coordinate af object 2
————— ! LN AT, .,4.1n1\‘,l 41 |'\ Q ‘1 ;(H/z?_ HE thd
HF2' Varticsi ceordinsta of object 2 TE o kAl
HF1’ Horizontai coordinata of object 1 aq S Ml N IVA v
S —————— o2 .- b : LU
H'FO’ Verticai ceordinate of object 1 ae Gk ""J_ b L el 4
Figure5 10 1§ “ppduak ovhongl”

MEMQRY MAP OF UVI INTERNAL—UPPER SECTOR
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PRELIMINARY SPECIFICATION

MEMORY MAP OF UVI INTERNAL

AB-AD ACCESS
ADDRESS |7 |6 |5 |4 |3 |21 |0 TYPE DESCRIPTIDN

e, During VRST: Returns value of A/D counter on POT1 or
1FF ¥ A /D Potentiometer 1 { 3 Raad POT3 inputs.

£ Pzur Fizbowm lesy Ranga = H'00’-H'FE’.

1r gpntafy 17 MG During VAST: Retums value HFF’,

30 T MaDLE
1FE A/D Potentiometer 2 Z‘ (41 st ) Raed Same as above for POT2 or POT4 inputs
)
1FD 1] 1 |igq li2g b2 |F14 |12 | B2 Read lij - Intercollision status between objects i and j. The hits
are reset on collision and set by reading or the trsiiing
edge of VRAST.
{ljj = 0} — coilision
1FC 111 ] 1 [04c03¢[Q2:1c Reed Ojc - Coliision status between object i and any character.
i The bits are reset on coilision and set by reading or tha
;. i traiiing edge of VRST.
LA il = ) — imt
S, !" N {0;=0) coilision

1FB E@ﬁ 11iC 12 |C14[E 21 |Bpo|Cs; Write Cij - Color assignment of object | to color output C;

x Ah — -

firm =F | meerp o SO S §2; - Size of object i.

[ 1FA _ @’%1 a4 11Ca2 G4 Write {SZ; = 0) = object i alza 8 clocks X 16 lines
e 13 ¥ 3 {8Z; = 1) = object i aize 8 clocks X 8 iinas
Write C¢j - Cheracter coior assignmant to color outputs Cj.

Csj - Screan coior asaignmant to color outpute Cj.

52, - Size of characters )

{SZ, = 0) = character size 8 clocks X 16 lines]
{SZ; = 0) = character size 8 clocks X 8 linea

P - Pofentiometer input mux control.

{P = Q) = Inputa POT1, POT2, drive A/D at
{1FF). {1FE)
{P = 1) = Inputs POT3, POT4, diive A/D at
{1FF), {1FE)

Writa C¢’j - Altemate character color assign.

Ca’j - Alternate screen color assignment for character
display ares

REF - Reifresh mode. When set, the antire character field will

ba displayed twice, contiguousiy.

GM - Graphics mode. When set/reset, forces /terminstes
the chargcter graphics display mode at the baginning
of each horizontal scan line.

Flgure 7
ooy ¥4 = Blye haya rhia RS wolde o - b, (’wwu 19792
2L = M

W:)aﬁ, 1:

‘r‘u)&jjfgu,, $rgpon O3

Y 3 eendrple backiyw;
w1964 L7 (Lo 9-2)

nole Ha¥ 1969 (6) i
bofa-?y wlw.
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DIRECT MEMORY ACCESSING THE CHARACTERS ONTO THE TV BCREEN

15 Dhla AT TRALING EDGE OF
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Figure 8
character. D5 through DO represent tha  The character video is shifted out 66 clocks  Character Set

charactar coda; D7 through D8 are tha char-
acter ceior coda.

Character Address

For any ceiumn x ahd row y en tha acraen,
the sxternsi RAM addrass aqueia (y—1) X
16 + (x—1), a.9., tha RAM addraas fer rew
1. coiumn 1 equais (1=1) X t8 + (1=-1) = 0,

Character DMA

There are 15 DMAR per frams numbsred; 1§,
0.1.2,3,...13,(ssafigurs 8). EachDMA is
preceded by a PAUSE raquest snd tri-atat-
ing of the micraproceeser bus efter B0uaec.
Then DMA ia sterted for ona TV acen iine.

Addreas 255, 254 and 253 of the externsl
RAM wiil be scceasad for ali DMA numbere.
During each DMA accaes, the UVi will write
the DMA number ints extermai RAM st ad-
dress iocation 255, The characters wili be
accesssd from DMA O through 12 (scresn
space). The character codas are stored in g
18-charactar buffar and wil! centinue to be
dispiayed for the rest of the character iinea.
The vsrtical and horizantet coordinates of
ths four objects and vertical effset wiil be
accessed at DMa t5. During the screen
spacs, the 2650 shouid not sccesa the U1
gs the intarnal date bua is buay asrvicing the
display.

aftar the riging edgs of tha horizontal reset.
Tha character video shifting can be daisyad
up to 7 ciocks by pregramming the SH flald
in location 254 ef tha extsrnal RAM {see
figure 5). Thie provides horizontai scroiiing
on & rew by row basis.

Charactar Color

Chargcter colsr can be specified by mode O
and mede 1 (for beard gemes) opersation.
Mods is specified by ths M bit (iocetion 253)
in axternsi RAM.

i. M = 0 spacifias mede 0

Fent

Videe c1 c2 ca
1 B? B6 Cc3
0 Ca1 Ca2 Cs3

2. M = 1 specifiesa mode 1

Font

Video 87 B8 C1 c2 C3
1 X 1 Cei Ce2 Cea
1 X 0 Ce1 Cyz GCea
0 1 X | Cg1 Caz Cea
c 0 X Cg'1 Cg2 Co3

* = don’t care

SifJNDGES

The UVi charectsr eat cansists of 40 mask
programmabia chgracters (8 X 6), 16 fixed
packground characters and 8 dynamicaily
programmabls charactars. Figure 9 ilius-
trates the font diagrarns of aii fixed back-
ground characters. Figurs 10 shows 8 stan-
dard character set.

Ths variabla chamcter font is atored in UVi
RAM and csn be changed during the verticai
resat period.

Refresh Mods

Whan the REF bit at UVi address H'1F8’ is
sat, the UVi wili cycie through ths chsracter
dispiey a ascond {ime. in thla mode, a total
of 418 characteras will ba displayed. Two
additionsl 2112 RAMa can be sdded to hoid
the ascend 208 characters.

Character Address—Refresh
Mode

Fer any coiumn X and row Y on the screen,
the external RAM address ig:

ADD = {y— ) X 18 + [x—1)tor 1= Y =13

ADD = 258 + (y— 14} % 18 + {x—1) for
142 Y =28
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PRELIMINARY SPECIFICATION

For ditfsrent upper and towar displays, the
sxtarna! RAM musat be dynemicaily re-
freshed if only 258 bytes of RAM sra used.

Character DMA—Refresh Mode
In tha refresh moda thare sre 28 DMAg par
frame with numbers:

15.0.1. 2,

Graphics Mode

whan in the grsphica mods, the affected
charsctars wiii be displayed in a graphics
ront determined by the bit pattam of the
charscter cade. DE through DO deacriba the
font ax follows:

11,12, 8. 1.2 . 11,1213

3 CLOCKS | 3 CLOCKS | 2 cLocks
02 D1 Do aorg
¥
D5 D4 D3 P
Lines
h
Grapbics Mode Control

Af the beginning of each TV scan line, graph-
ics mods ia determined by the state of tha
GMODE bit at UVi addrass H 1F8"

{(GM = 1} se! graphics made
(GM = 8] raast grephics meds

Additiona! graphics made coniral is plfo-
vidad by two special chergcter codea:

11000000 displsy bisnk and 58 graphics mada
H1000000 dispisy bisnk sand ressl graphics
mede

SOUND GENERATION

Sound is gsnerated from a puias train of
square waves at a programmad freguency.
Thera &r& threa types of contral:

t. Fixed frequency controi
2. Rendom noiee with veriabis clock rata
3. Loudnsass controi

Ths sound output is a combinatisn of 1 and 2
with leveis csntroiied by 3.

Fixed Frequency Control
Tha 7 bit valus N (aee external mémsry map
in figura 3) is direct mamory sccessedto s

binary countar ts give frequancias such that
1/frequancy = 2 {n + 1) X (horizonta! iins
périod). A value of ‘0’ inhibits frsquency gen-
aration. Fgn = Q inhibita fraqusncy output to
saund channai.

Random Noise

When the random noiae contrsi (RNG) bit is
ast, the random number gansrator is raset
and wiii start counting with a varisbie clock
rate sf N % (horizontal iins pariod). N = tha 7
bit vajue apecifiad. RNG = 0 inhibita random
noige 1o ssund channel.

Loudness Control
Loudness canba controlled by LS2 LS LSg
to pive B levela of current output.

LSy LS{ LSg =000 Levsi1 DFF
LSz LS LSg = 001 2
LEs LSy LSg =010 3
LSy LSy LSq = D11 4
LSz LSy LSg = 100 5
LSz LS LSg = 10t 8
LS5 LSy LSp = 11D 7
LSp LSy LSy = 111 B8 LOUDEST

Tha levals ara adjustad to ba spacsd equal-
iy apart,

Object Size

The least screen ares occupied by each
object ia described by 8n 8 clock wide by 8
jiine ares. Objecta can be enlarged to 8 X
16. As indicgtad in the memary map, control
bits Sz; csn be indspendentiy programmed
to perform this salargement.

Object Shape

Aa indicated in the memary map, the shape
of an objoct is described by an 8-byte array.
Each byle repraaants tha vidao for one line
af sipht clocks. Figure 11 details the vidao
output of a bail rapresentsd by ths sbjsct
sh&ps array.

Object Position -

Positioning the object video (and affecting
mation) ia sccomplished by setting VC and
HC in the eppropriate object position. Each

ara 8-bit unsignsd veiuas reprasenting the
numbar of iines to skip (VC) and the numbsr
of clocke ts skip (HC) befors prasanting ths
objsct vidao. Each haa a fixed offset to
VYRST and HRST.

POTENTIOMETER

Four potentismeter inputs (1, 2, 3, 4) are
multiplexed by cantrsi fitp fiap P to givs two
a-bit vaiusa (sea figurs 6, msmary map).

Date is vaiid during VRST. ths potsntiomstsr
is aet to H'FF’ on the treiiing adge of VRST.

OBJECT VIDEQ GENERATION
Each object vidao ganeratar consiats of tour
dats structurss:

1. Dbject Size —  1-bit
2. Dbject Shapa — 84 bits
3. Dbject Position — 16 bits
4. Object Colsr — 3 bita

HC and VC deacribe tha poaition of the iaft-
most clock and top-moast line of tha object
vides, i.e., tha boxad-in bit of the ball shapa.

b1t 00000
1111 0D00
1t 1 1000 0
11110000
111 10000
01 1000 D Qate.

If the HC ia set to =227, the object is affac-
tively removed from tha vidss fieid,

Object Color

Object video is only dispiayed whan bits ast
{o 1 intha shape array ars present, in which
cese tha saiscted color (wire-OR with the
color of sny othar object simuitanesusly be-
ing displayed) is output on pina C1, C2 and
C3. When bits sat ta O are preaent, than the
colars generated by sther objects or tha
characters/acrsen ars sutput.

Aas indicsted in the mamory map, each of the
four obiacts is assigned & 3-bit variabla (C;j)
which can be progfammed to ona of eight
colors,
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COLOR SYSTEM
Eight 3-bH variablas are assigned to loca- OBJECT POSITION SHAPE ARRAY
tions within the UVI memory; one for each of -
the four objects, two for characters, and two
for screen color, i.e., cheracter video = 0. 8YTE T 4 5 4 3 2 1 o
The possible simultanaoua preaantation of
video (objact/charactara) requirea coior o e v 1 8 o 0o B 0
precadence resolution as follows: \ , \ . , o . o o
1. Colors of objects sre wired-ORed snd
take pracadenca over cheracters and H 1 1 1 1 0 0 [ 0
sCreen color.
2. An additional pin rapraaanting the logical 3 1 1 1 v o o L] ]
OR of 81l abject video is availabie to give
a diffgreat cofor eignsl to differantiata 4 ' 1 1 L
batween charectere and cbjacts.
5 ] 1 1 o ] ] o ]
STATUS REGISTERS
Threa ciaaaas of atatus are provided: 8 L o o o o ¢ o
1. inter-objact collision (8 bita) 7 o o [ o o o [ 1 UBSE THIB BIT A5 & REFERENCE POWT
2. Object coliision with characters (4 bita)
3. ROW ataius - DMA numbar {4 bita)
The status ciassss 1 and 2 ¢rs prasenied aa
2 bytaa ai{ UVi dats. They ahouid ba raad
during vartical reael period. Stetua class 3
is @ byte in the exisrnal RAM. fe—— = scrOCES
inter-Object Collision

Six bits provide inter-cbject collision detec-
tion. Esch ia eat 10 0 when the AND of the
appropriste two object videoa ia high. Each
is resst to 1 when acceased or at the end of
the vartical blanking period.

Object Collision with Charactera
Four bits provide object-charactery coili-
gion indication. Each is aet when the AND of
the gppropriate sbject and background vid-
808 is high. Each ie reaet when accesasd or
at tha and of tha vartics! blanking period.

1a/m

Row Status eacH By
Four bite in the axternal 2112 RAM, location —r UM L

255, providas information indicating the isat
DMA numbar. The statva can be accesaad
anytims in tha fiald when the micre-

Figure 11
procaessor is not paused, 9




UNIVERSHL WDEM \TERFACE

IPRELIVMINARY SPECIFICATION

ARSOLUTE MAXIMUM RATINGS"

‘PARAMETER

O,,e ra'lmg ambleni t(-:-m|:'nerature2
Siprage temperaturs
An \o"=ge= wnh res.pact to ground?

R P —

RATING UNIT
" Do 455 2
—~B5 10 +1350 °C
~0.5t0 +7.0 v

DC ELECTRICAL CHARACTER!STDCS :

Ta =0%Cio +55°C, Voo = 5V % 5%4557

l LIMITS
£ T NDITION - T MNIT
PARAMETER EST CDNDITIONS Win Typ Max U
Jnput Ieakaga Vss=Vin=Vee 10 pA
I
oL Output leakage (AD- A8, DO-D8) Ves=VauT<SvVee 10 wA
hi gh impedance state
Vil Ir:pui low voltege {(all except ~05 0.8 v
FOT1 PQT2, POT3, POT4)
vy Input high voltege (all sxcept 2.2 Voo Y
POH POT2 PDTS POT4}
) VITH | E 't 1'1 smhold vohage tor A/D 1.6 v
{rpots POTY, POT2, POTS,
BT 4)
Yo Cwiput low voliege (all except foL = 1.6mA 045 v
oracR, €o, €5, TZ, T3,
SCUND)
I Vory © Ovutput tow voltage for open gL = 2.2mA 0.45 v
. cra:n u.tpui (OPA"K) )
Sy e Gutpal low velage fm Gpen "Il = 3mA. Voo = 525V or 045 |V
i drain outputs {CO C CS) . IOL = 2. FmA, VCC = 4,75V
' YH uu,put hgh vollsge (all except IOH = “!OO#A 2.4 v
i ] :ACK CO C! CZ, C3.
| [N N"))
: Ty HE=TPL fsctia nce Vi = OV . 20 pF
ey Duipat capaciance Vi = OV 20 ofF
S Ve © cly current Vcc =5 zsv 200 mA
[T
H Aot hase Leted onget Abesie Maximum ARngs My COURE permunant
3 D iha pevd e Trosas o sltdes retmg aniy and fimclional operaton ol 1he .
CHe nube Of 8! wny other cendon Bbove thoas indicalad in thn QBT TN
LTl Yok Rpecifialion is hot onled
2 bir ye.wng &l elkssted temparstures, Thi devico muni be dsfated besed on
418 gmpurur urehes fempeialung ohid snarmel reniktencs ot BAYGW junchon ’
vopeteeat [CeiatiC phonBpE}
L SSuCHIRTLes CACwiry Rpecine elly desghad 101 1hn prefection of its imemat
Gr v ey ITDm thE Chmpgang eHecte of sxceenive atalic tharge Nonethalest i s
b apreted that Coneeatwune! pracauions bi toker e auvoit lpplyuo ln;r Vol apes
Spaer Atan fhe rEPED MEWIME
4 Cpepnpinrs are vilid Cvat OPparalNg 1EMpRrel aa llnoh unbeus o!htrw-sl lpt:i'lled
ERH b MEEburarasia Be rAIGHAnCRD 1o g 0und Al lHne M3 akursents are el B
" gt And el The GBY a1 2 OV laval lof autpula taput 188 are A5V
o AY .
£tk vbivet mon & 4 25YC, typal mupply valapss snd typical pmcunrnp pa-
ThptATE
7 otenonna! cporgnon, bhe BOK ARST and VARST inpuia tor the 2537 and the CLOCK mput
ior the 2650 are otiwnad frem the 2622 Universal Syne Genarstor, Ges 2622 daln
»hed for bvmunG Of theae mighall .
sinotice

S &

13



PRELIMIRARY SPECIFICATION

" TENTATIVE LIMITS
T T o UNIT
PARAMETER TEST CONDITIONS in Typ Max u
tp PCK period® NTSC and PAL 280 ns
hH PCK high® NFTSC and PAL a0 15D ns
15 Set up hme to PCK leading 10D 28D S
edge (HRST, VRET)?
NTp Number of PCK perioda per NTSC ond PAL 227
HRST period®
N . ' 262
L NumBer of HRST pericds per NTSC
) T period®
Nrpp | MeTPOnd A AL AR
tg OPREQ set-up 1o FCK te 100 200 ng
guarantee himing® )
A8 AQ-A8 and CS sat-up to and haid °0 "
| 8,10
A com OPREQ - e
WS H. W set up 1o and hold 5D i
frm 6 ¥ t0
|t i QFREQ o ns
'Tas D2 ".7 s81ug 16 OFREQ and hold Write to UVi 5D ns
tros wCE {P5)% 10
1H8BH cr s D ns.
ICAKL P4) to DPAEK 1
FCK (P4) 1o OPACK- ow delay and AL = 5K, Cp = 100pF or 40D ns
PCK {FE} to GPACK high delay® 10
tCakH CKAPES 1o K high dsiay AL = 10K, 1 TTL, € = 50pF | _ 10 ] s
oA DG-G7. PCK (P3} to data bus Fead of UVI; G = 100pF. 1 TTL or w0 | s
veids 10 €y = DO pF . i
tov BG-07:; Oa:e; bus valig910 Read of UVI: Cp = mch,.i TTL or aq | 15
C| = 1DapF : !
teRTS DO-07: QPREQ low to data Read of UVI
bus 3-state delay? 20D ns
l HesL : CL = 53pF and 1 TTL lpad 400 | ns
i FUK (221) to PAUSE hugntt l
L PRI
: T U e ——— + erecre e A e - s o ——a i . Ao+ = e i L 4 o e e e e
i tad M FCK (4) 1o ADER high and CL = 60pF end 1 TTL load 400 |F ns
! PCK {221) to ADEN low! |
L 1;\?'.'. S e i . :
tAD  PCKto AD fo A8 vatid'213 Cp = 100pF end t TTL load of C|_ = 100pF 400 | s
CIBCEL  pek 1o HGE tow end high'2 Cy = 50pF and 1 TTL load 200y ns
PiRCEH 40D s
WL ook 1o AW low and high'2.12 Cp = 50pF end 1 TTL load. OMA wiite 400 | es
tRwWH 400 ms
tpg DL - D7 set up io PCK loading DMA RAM reed 100 " [ ns
eﬁgeﬁ 13 . |
Allawabls externet RAM l
access  tme: 1203
tA Fiom address velid DMA RAM rgad 5
oo RCEiow ns
WTES

For ¢« 587 se8 prancus C4ATE,
B Yen hipute 12

10 See figurn 14,
1 Sestguee 18,

Hotes hpwn 13 17 Sue hgure 18,

14

3. Sow figure §7,
14 See ffjure 1@
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PRELIMINARY SPECIFICATION

AC ELECTRICAL CHARACTERISTICS (Cont’ d)_

TEMTATIVE LIMITS
PARA NS T um
ARAMETER TEST CONDIT{O Min T!’D Max UNIT
DA Data bus deley: PCK (40) 10 daia CL = 100pF and t TTL load or 400 ns
\-’z'lin:!2 5 = 100pF DMA RAM writo
10H Data bus hold: Deta valid aftar -G = 10DpF and 1 TTL load ar 280 ns
PCK (45)2 : _ Cp = 100pF DMA RAM writp
e KV, = F 2
TaKL OPREG to GFACK low 2nd hight - B = SKNVGE. Cy = 500F or 50 nso
. 'AKH RL = 1OK/Vep, CL = 50pF and 1 TTL lpad - 1.0 1w
e e - kel e e e R -
i 25 H
'CEON  05REQ 1o BF low and high? CL = BOPF snd 1 TTL load 0 "
ICEQFF . 250 | nt )
"ig 'OPREQ set up 70 PCKS 100 ns
148 Sel up to and hold from OPREQ 0 ne
AO-AF & 5 .
AH nd €8 Ea 50 ns ]
o s o o omn - e SRR N SRR R S I
e .
0es Sel up to and hold from OPREQ %0 ne
0o-p7
toH b 50 ne
tmar ite i R
RwS Set up to and hold from OPREG Write to ext RAM S0 ne
Rows
tEvwH - | I
. e , - — e R SR
- e a—— 5 = =} af; !
TCAKL pek (P4} to OPACK low delay pnd AL = SK. O = 100pF ar By = 10K, 0 e
PCK (F6) 1o QPACK high delay® i
Yo AKH (8} to QPACK high delay 1 TTL load, Cy = S50pF 10 ks
el . : y N
fot . . F TF d t
TWL . pek (P1) to R/W tow end PCK (PT) CL = 50pF and 1 TTL toad a0 sy
tc R W high® . 5
T H ¢R ah RAM writa a00n RE H
fheEL . o mEm !
PCK (P27 10 HCE low CL = 50pfand 1 TTL load A00 ns :
IHCEH  POK (P5) to RCE high RAM write 400 ny
Iporw C[ lew durslion | 700 ns
_— PR - T Wt e - ,,__,.I ___________ B S ——— - i
L = Gy = OpF and t TTL mad 440 ns
to R h*
Teer b 2l OFFEC 16 RCE low and hig e AAM read . { 400 ns :
. i - v :.-0 p’ SO, [ I S
vl PCK 10 video low and hight R = 35K/ VeG, Gy = 50 200 S
tiens . 200 ns i
e - : -HI - — e e A SR d{
The STUND heal 200y is gencrated internal- relahva vglues of current ara pass:b!& de- tion of the currants of gach enabied buifer, ‘
Iy by & seven bil binary counder 8nd a dina bit pendmg upen 1RA codes in tha threa control each of which ara proporicnal 10 tha re- f
faiedo random counter The binery countar bits, The resultant curremt will ba g summa- apeciive bulfer geometries. |
downtounts & value 1o zero, t00gles g fhp- . N - e e
top, clacks the random counter end reloads louTt ¥ [
the veluve. Any combination of the two fra- ENABLE CODE ' SR T I
ga#ntes can be logizally swilched to the I L8 LSy LSp TEST CONDITIONS Min Typ |(Rax | UNITS f
LOUND pin wndes software cobirol, - U SRR .
TR S D ) VHuT = 2.0V 10 HA j
Trnere ste thiee paraliel, open drain outpit | | g o 1 ' - 107 DI
Lottets on the SOUND pin. Eachbuifarhesa | - g 1 o « g wh |
Zitierent geometry and is enabiedbya eep- I o 1 1 315 wh ‘
arzte contio! bit. Thus, it the pin is biraed at ' o o 4 ch |
constent volege, holding the oulpul buifers 1 o 1 sig wh 1'
n the =aturgled regibn, the SOUND output 3 1 o Sicy Lk ;
wili @St 85 & vanable current 2ource. Eight ' 1 1 7o wh ’
g B
1 fime Hpgare 15 £ Los hourd 1@
P Swg frguark 18 & See ligure 20
2 e tare 17 T g ™ 300 uk typieally
4 T me e 18 !
BljnaticE 15



UNIVERSAL vmm_ IERFACELI 2637

PRELIMINARY SPECIFICATION

TIMING DMGRAMS

P - —— iy

CLOCK ARD INPUT TIMING

Figure 12

UVE READ /WRITE TIMING
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2637

PRELIMINARY LPECIFICATION

TiIMING DIAGRAMS (con't)
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Figure 14 . ‘ j

EXTERNAL DMA PAUSE AN THREE-STATE TIMING
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Figura 15
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2637

PHEL IMINARY SPECIFICATION

TiMiNG DIAGRAMS (zon't)

" Ui EXTERNAL DMA TIMING BEGINNING OF LINE
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Figura 16

UVI EXTERMNAL DMA TIMING MIDDLE OF LINE CHARACTER FETCH
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FEHELIMINARY SPECIFICATION

2637

TIMING DIAGRAMS {con't)

P

D livl

1w

UNCLOCKED ACCESS MDDE OPACK AND CE TIMING

P , F{«Im \F:——-l
o —ﬁ:]‘_ ‘l/—
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Above OPACK hmwng 15 Behd 1o el acceswes 1o the CF Hinld and fof sl accanses with the
€5 wnput 8l 8 logc ZERGQ
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S T I 4b

Figure 18
READ; WRITE uP RAM ACCESS TiMING THRU uvl Ra’w AND RCE INPUTS
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ks - 0{ [ -—-01 }-c—- lan
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e =
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Figure 19
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VIDED OUTPUT TIMING
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Flgure 20
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