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PRELIMINARY SPECIFICATION

DESCRIPTICN
The Signetics 2636 Programmable Video In-

FEATURES

@ Four general-purposa

, AAM-resident

PIN CONFIGURATION

teriace (PVI) is intended for use in o i mcdule
microprocessor-contralied game sysiems, - Ohl'eci duplication barmiitia PRk E E o
and provides ail of the common game cir- e:mra!io: . lODBD ob'ecgt — we [2] [35] wiren
cuits on a single chip. Circuits are provided zn @ sereon P ’ o 4a [3] i T
ovin -
Tor Player ,mpms' backgrqund. gving ob @« 280ns object resolutiocn as [ (37] vest
jects, scoring, and audio signals. < 2 g
i : = Object size and position undar 5] brsieas
3 r i > rogram control
A typical system configuration consists of B a3 [5] (5] &
five LSl circuits: a PVI, 2 2616 16K ROM, an 5 :rogramma::e WO’: . b
NE549 Digital Video Summer (DVS) a Uni- p"’g’“’“"‘am" :‘"‘: 42 [1]
versal Sync Generator (USG), and a 2650A : Eror?ir?;:‘o"q‘:ar:m::ieg;:::;: with a 7] 53] &
: ig i
MiCroprocessor. 7
P multipie brightness leveis b E E a
Additional PVIs as well as random logic can  ° 37:'“‘9 scratch pad memory A7 Lo ] wvidce
ecasily be interfaced to enhance game com- ° Chip Enable outputs for system ROMs As [0 30] o9
plexity. Since the system is microprocessor and FROME vee [Tz 129] o
based, the actual game itself need not be * 1/O facilities for switch scanning and i 7] o2
“hardwired” into the system. Game defini- potentiometer inputs
tion is completely contained in the ROM. To  * Wire-OR expansion capability to Ato [14 27] o3
change games, one simply replaces one multiple PVis Ay 5 1261 o4
ROM with another. Each ROM can contain  ® FOrty-pin duakin-line package cei i3 (5] o
sevgral gamgs:. dgpending on game com- APPLICATIONS P |‘_—7. E o
plexity and similarity between games. 4
s Consumer programmabile video games opaeq [18 73] o7
The 2636 PVI, is constructed using e Arcade games & [s 23] souno
Signetics’ silicon gate N-Channel depletion e Simulators i 53] vors
load technology and operates from a single = Special purpose graphic displays
+5 volt power supply. s Home computer cenisr
PVi BLOCK DIAGRAM
BACKGROUND
OBIECT BACKGROUND SCORE
0BUECT COMTROL 1 CONTROL CONTROL
friEl L FR AR 1 4% L
SCRATCH ADORESS BUS
iz [T -T1 JULT 1 [ e
DATA BUS Ll -
T T u | =
1] * . R
Agriny L PCK
VERTICAL HORLZONTAL VRST
D07 COUNTER COUNTER : ;ﬁ"
N & DECODE & DECODE Ll o OFRE O
] =
ADDRESS BUS —|
[ 1 11 i 1
DATA BUS 1
i 1 RN L4t
AMALOG TO INTERRUPT
cHi EmaLe i FUGITAL COMTROL &
DECOoE COMVERTER STATUS
- r ]
I P | b
CE1 CEz pOT1 p0T2 SOUND INTREQ  INTACK

7.81




PRELIMINARY SPECIFICATION

SYSTEM OVERVIEW

A block diagram of a typical TV game sys-
tem is shown below. The Signetics 2650A
microprocaessor reads the game program
stored in RCM and controls the video pre-
sented to the TV, The PVI serves as a
programmable video generator, interprating
microprocessor commands and presenting
video to the DVS. The DVS accepts digital
video signals from the PV1 and timing signals
from the USG and generates compasite vid-
eo for a TV monitor.

The 2650A communicatas with tha PVI over
the address bus and data bus. The PVIlooks
like part ol the memory tield to the
microprocessor, The 2660A writes data into
the PVI's RAM field. The PVl in turn gener-
ateg video that reflects the information
stored in its RAM. The PVI alsc presents the
2650A with 1/ 0 and status information (e.g..
object collisions) by writing that data in its
RAM field. The microprocessor can then
raad the 1/0 data and make decisions ac-
cordingly.

PVI FUNCTIONAL DESCRIPTION

The 2636 PVl is a bus-ariented device. The
26504 eddress and data busses enter the
PVI and access tha major iunctional blocks.
With the address bus the microprocessor
salects which block it wishes to communi-
cate with. Tha information is presented tc or

PIN DESIGNATION

SYSTEM BLOCK DIAGRAM

i | O |SWITCHES, RC NETWORKS) I

26504
CPU

2622
UNIVERSAL

TIMING
_‘ SYNC.
GENERATOR
2616 2836
READ PROGAAMMABLE
OHLY viDEQ W3 I| i S
MEMORY INTERFACE
NES43
DiGITAL
VIDEO meg
SUMMER
SOUND
L COMPOSITE VIDEQ
18 12
£

received from the selected block on the
data bus.

The 2822 USG provides the basic clock fre-
quency and the horizontal and vertical reset
signals to the PVI. These signals drive the
vartical and horizontal counters. The

counters provide the PVl with a Cartesian
coordinale representaiion of the television
screen (i.e., each counter pair describes &
unique point on the screen.)

The OBJECT and BACKGND memory stores
the video patterns digitaily. Both the 2650A

MNEMONIC TYPE NAME & FUNCTION
AD-A11Y 1 Address Bus: 12-bit address bus.
Do-07 11e] Data Bus: 12-bit data bus.
OPREQ | Operation Request: When this signal is high, all signals from the 2650A are valid.
R/W 1 Read/Write: Specifies the direction of data transfer. Read when |low, write when high.
OPACK [s] ‘Operation Acknowledge: The PVI pulls this signal to ground when it is ready to service the
2650A,
iNTREQ o] “Interrupt Request: The PVI requests service from the microprocessor by pulling this output
low.
INTACK | Interrupt Acknowledge: This signal is returned to the PVI| when the microprocessor has
accepted an interrupt request.
PCK I Position Clock: Generated by the 2622 USG to synchronize the PVI's internal functions.
(3.58MHz, 227 pulses/line).
C1,C2.C3 o} ‘Color 1, Color 2, Calor 3: Outputs denoting the color lo be displayed.
VRST I Vertical Reset; The 2622 USG provides this signal to synchronize the PVI's vertical counler.
HRST ] Horizontal Reset: This signal is provided by the 2622 USG to synchronize the PVI's horizontal
count chain.
CE1 o Chip Enable One: This culput is high when the address bus value is in the range H'000 to
H'DFF’. May be used to enable the ROM.
POT1, POT2 1 Potantiometer 1,2: These pins connect to external variable RC networks for ArD conversion.
CE2 o} Chip Enable Two: This pin is low when the address bus is in the range H'E80’ to HEFF".
SOUND o] Digilal Sound: An audio frequency square wave output generated under program control,
©BJ/SCR o] *Object/Seore: This output goes low when the PV1 is presenting either object or score video
information. It serves as the fourth color output. It can also be used, with additional logic, to
detect object collisions in multiple PV! systems.
Yoo I Power Supply: +6V + 6%
GND i Ground: OV reference ground.

Nole

“Indicates open-dram outputs

2
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and the PV| have access to this infarmation.
PVI control circuits lock at the mformation
stered in the memory by the microprocessor
{e.g., place object one at H-120, ¥-37) and
generale the specified video at the proper
location. The outputs are the colors of the
objects, background and score. and a tone
frequency

The A/D Block converts the analog potenti-
ameter position information into binary data
for the microprocessor.

The Digital Sound block is a sguare wave
generator whose output frequency is con-
trolled by the microprocessor.

The Interrupt Control and Status block al-
lows the PVI to request service from the
26850A and provides status information to
the microprocessor.

2650A INTERFACE AND

ADDRESS SPACE

The 2650A communicates with the PVI ex-
clusively through memory addressing. Each
PVI has control over 4K of address space,
as shown in Figure 1. Two hundred and fifty-
six addresses H'FOO' to H'FFF’ are used
internally in the PVI as object and back-
ground description, scratchpad, and con-
trol. Addressing the first 3%K will activate
CE1—an active high_ou!put enable signal
for external ROM. CEZ2 is active low when
H'EBO’ lo H'EFF are addressed.

OPACK coming out of the PVI is externally
pulled to the "1’ state. When the PV! is
accessed. OPACK will go low when the PV}
has the data ready on the bus. When ad-
dresses outside the range H'FOO loH'FFF’
are accessed, QPACK will be pulled low
shortly after the leading edge of OPREQ

The PV| generates an interrupt request sig-
nal at the leading edge of each vertical
reset and on completion of the video gen-
eration of an object. In the latter case, the
interrupt is generated at the last fina of that
object video. The interrupt address H'0003"
is genarated when the interrupt request is
acknowledged. Interrupts are raset on the
trailing edge of the vertical reset signal.

INTERNAL MEMORY

ORGANIZATION

The PV conlains data structures which:

a) Describe the shape, color and size of
four objects and duplicates of those ob-
jects.

MEMORY ALLOCATION

0
ROM AREA
[2616- 16K ROM)
L) A — — . .
800

{128 BYTES)
{128 BYTES) } CE1
PY1INTERNAL
{258 BYTES) SEE FIGURE 2
FFF
Figure 1

b) Describe the shape and color of the
background,

¢) Retain sound and score data.

d) Describe inter-object and object-back-
ground collision, object video display
completion, and field completion

e) Retain the latest -A/D conversion of po-
tentiometer inpuls.

f) Provide scratch RAM area for program
camputations.

Figure 2 is the internal memory map of the
PVI showing the location of the various data
structures.

Dieses Datenblatt gibt keine Auskunit Ober Liefermdglichkeiten. Die angegebenen Dzlen dienen allein der Produktbeschreibung und sind nicht als zugesi-
cherte Eigenschaften im Rechissinne aufzutassen., Etwaige Schadensersatzanspriche gegen uns — gleich aus welchem Rechtsgrund — sind ausgeschlossen,
soweit uns mcht Vorsatz oder grobe Fahrlassigkeit tritit. Es wird keine Gewahr abernommen. daB die angegebenen Schaltungen oder Verfahren frei ven
Schutzrachten Dritter sind. Ein Nachdruck — auch auszugsweise — ist nur zulagsig mit Zustimmung des Hermusgebers und mit genauer Quallenangabe,

VALYVO




PRELIMINARY SPECIFICATION 26361
BYTE
o
1
2
STARTING ADDRESS OF FIELD 1
1 BASIC SHAPE OF OBJECT
PO s SHAPE 10 LINES OF 8 HORIZONTAL CLOCKS EACH
{ QaREST DESCRITOR © a_l
FOE "‘
2BYTES SCRATCH -
F10 B_
OBJECT DESCRIPTOR 2 fe—"" e
F1E A HC HORIZONTAL COORDINATE OF DBJECT
2 BYTES SCRATCH L] HCB HORIZONTAL COORDINATE OF DUPLICATES |
Hap c [ VERTICAL COORDMATE OF GHIECT
OB JECT.HEGCNETON 3 [ veB VERTICAL OFFSET OF DUPLICATES
£2E
F40
OBJECT DESCRIPTOR 4 By READ OR DESCRIPTION
FaE WRITE
32 BYTES SCRATCH BYTE | 7 | & s | 4 a1 [ )
FeE WRITE SIZES OF FOUR OBJECTS
FCO SIZE 4 SiZE 3 SIZE 5 SAZE 4
8o ol
Background FC1 i‘m!:mc: C3 ‘gum BRI
VERTICAL BAR DEFINITION L 1 WhITE COLORS OF FOUR OBJECTS
40BYTES Fe2 CRELEN RG]
COLDA 3 COLOA 3
FAB
Backqround FC3 FORM| POS | WRITE SCORE FORMAT AND POSITION e
HORIZONTAL BAR DEFINITION
58YTES
FAD FCa
1 BYTE SCRATCH
FAE
FCS5
v, T .
C1 Ca C3 REEN
Fee RITE ABLE AMD COLOR!
o 1/0 AND CONTROL macxanounscoLcREMABE f | 2 | €3 w BACKGROUND ENABLE AND COLORS
1/0 AMD CONTROL - Fe? SOUND WRITE SOUND SQUARE WAVE PERIOD
FEO
170 AND CONTROL Y FCB N1 N2
FFo WRITE VALUES OF THE FOUR SCORE DIGITS
140 ANQ CONTROL = FCH, N3 Ne
pea | DRkCTIBACKOROURC | DedReT oo OBJECT BACKGROUNG AND INTER-OBJECT
* These tialds sre duplicate images of FCO- i | I READ COLLISION STATUS AND OBUEGT DISPLAY”
FCF Fd S INTER OBJECT COLLISION COMPLETION STATUS. VALE SET AT LEADING
12 | 103 | 104 | 273 | 204 | 304 EDGE OF VAST. ALL BITS RESET WHEN
READ OR AT THAILING EDGE OF YAST.
FCC ADPOTY
READ POT1 AND POTZ A D CONVERSION VALLE.
Feo A/DPOT2 VALID DURING VRST ONLY.
ECE
FCF
Figure 2
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PROGRAMMABLE VIDEO INTERFACE (PYI

PRELIMINARY SPECIFICATION

OBJECT VIDEOQ GENERATION

As shown in Figure 2, each object is de-
scribed by five data structures:

@ Object Size - 2 bits

® Cbiect Shape - 80 bits

@ Cbject Position - 16 bits

® Duphicate Object Position - 16 bits

# Object Color - 3 bits

Object Size

The least screen area gccupied by each
object is an 8 clock wide by 10 line high
area. Each object can be individually en-
larged to 16 by 20, 32 by 40, or 64 by 80 by
programming four 2-bit variables named
SIZEp,.

Figure 3 details the relative screen area tor
each of the four object sizes.

Object Shape

The shape of an object is described by the
10-byte array named SHAPE. Give a SIZE of
00, each byte represents the video for one
line of eight clocks. The most significant bit
ol byte 0 corresponds to the upper lelt cor-
ner of the abject and the least signiticant bit
of byle 9 corresponds 1o the lower right cor-
ner of the object. Bits set lo zero indicate no
video while bits set to one cause video to be
displayed with the specified abject color,

Object Position

Positioning the object video {and effecting
maotion) is accomplished by setting YC and
HG in the appropriate Object Descriptor
record. Each are 8-bit unsigned values re-
presenting the number of lines o skip (VC)
and the number of clocks to skip (HC) before
presanting the objact video. For reference,
the location of the upper left corner of the
background is 32H, 20V. The clocks and
lines to skip to position an object at this
location are theretore 31 and 19, respec-
tively,

IFHC ar VC is sette =227 or =252, respec-
tively, the object is effeclively removed from
the video field.

Changes to the values of HC and VC operate
as follows. It HC is changed during the time
that the corresponding object video is being
displayed, the portion of the object not yet
displayed will be displaced to the new hori-
zontal position. The vaiue of VC is ‘remem-
bered' at the trailing edge of VRST, Thus, if
VC is changed during the active scan, the
vertical object position change will nat be
effective until the next active scan

Duplicate Object Position

One or more duplicates of an obiect may be
displaved by setting HCB to the required
honzontal clock position and VCB to "tne
number of lines— 17 10 skip after displaying

28361
OBJECT SIZE DEFINITION

8CLOCKS

10 LINES @
l . 20 LINES
L 1oUmEs
IS
18 cLOCKS .
{ BOLINES
32 CLOCKS

1 1

! 64 CLOCKS 1
@ = VALUE OF “SIZE" A

Figure 3

the last line of the object video. In the case
of N = 0, VCB is set to 255

Figure 4 detaiis two objects with duplicates
each of SIZE = 00. Object 1 begins at 42, 36
and has duplicates beginning at 30H and 11
lines (skipping 10 with VCB 1=9) below each
previous last line. The duplicates continue
until VRST is true. Object 2 begins at 62,20
and has duplicates beginning at 88H and 28
lines (skipping 28 with VCB2=27) below
each previous last line.

Note that the duplicate of an object cannot
overlap vertically with its primary image.

Unlike HC and VC, HCB and VCB may be
changed during the scan and such changes
will be effected on the current scan. HCB is
sampled during each HRST, Thus, if HCB is
changed during the display of a duplicate, a
portion of the object will be displaced hori-
zontally. For proper operation, HCB should
be changed only after the 'Object Video
Completion’ status bit indicates completion
of the object. VCB is sampled just prior to
displaying the last line of the object. To ef-
fect a change in the vertical offset 10 the
next duplicate, VCB must be changed be-
fore the 'Object Video Completion' status
bit indicates completion of the object.

Object Color

Object video is only displayed when bits set
to 1in the SHAPE array are present, in which
case the selected color (wire-OR with the
color of any other object simultanecusly be-
ing displayed} is output on pins C1. CZ and
3. When bits set to 0 are present, then the
colors generated by other objects or the

VALVD

background/screen are output.

As indicaled in -Figure 2, four 3-bit variables
named COLOR can be programmed to pro-
vide pne of eight colors for the object. The
OBJ/SCR oulput is also activated whenever
object video is displayed and Can serve as a
fourth color select output. s

Object Video Completion

Four gtatus bits indicate the completion of
display of the video of each of the four ob-
jects. The signal is available at the last line
of video output, This action oceurs for both
primary and duplicate images of an object.

Object video comgletion also causes &n in-
terrupt to be generated. See 2850 INTER-
FACE section of this data sheet.

Object Collision with Background

Four status hits provide object-background
collision indication. Each is set when the
AND of the appropriate object and back-
ground videos is high. Each is reset when
the status byte is accessed or whan VRST
goes jow. When duplicales of objects are
being generated, the game program mus!
determine which duplicate is responsible.

Inter-Object Collision

Six status bits provide inter-object collision
detection. Each is set when the AND of tha
appropriate two object videos is high. Each
is reset when the status byte is accessed or
when VAST goes low. When duplicates of
obiects are involved, the game program
must determine which duplicate is responsi-
bie.




PRELIMINARY SPECIFICATION

e

azn
20V m———
azH
fT 1 —
0B 4
oM 10 LINES
SAY e
DURL 1
oBd 1
10 LINES

= DUPLICATION OF OBJECTS

HE = 42

Ve =236
HCa = 30

vca =9

(10 + 10X 7 = 140

L]

_———————— e

HC = 62

vE =20

OB 2
HCE = B8
VCH = 27
28 LINES
B8H
EBY

burL 1
o842

(10 + 281 X 4 = 152

210V ——m

END OF DISPLAY AREA

ouPL &
21V —— —
BOTTOM OF
Fro— — e e e e o —_— —_—
BACKGROUND o8J 2
DUPL 9
OB 1
I8V e
oueL 10
oaJ 1

24BY ——
l oueL 7 |

-

Figure 4
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PRELIMINARY SPECIFICATION

BACKGROUND VIDEO

GENERATION

Background video generation is described

thiough five data siructures:

e Vertical Bar Definition - 320 bits

e Horizontal Bar Definition - 40 bits

® Background Enable - 1 bit

& Background Color - two groups of 3 bits
each

Vertical Bar Definition

Up to 320 distinct vertical bars may be dis-
played. The bars are arranged in 20 vertical
seis of 18 bars each (see Figure 5). The

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

Figure 82 shows an example of vertical bar
definition for the top four sets of bars on the
screen.

Horizontal Bar Definition
As can be seen in the previous example, no
harizontal bars exist as yet. Horizental bars

26361

affects four of the previcusly defined sets of
vertical bars as follows:

FAB maps onto sets  1-4
FAQ maps onto sets 5-8
FAA maps onto sets 9-12
FAB maps cnto sels 13-16
FAG maps onto sets 17-20

Bits 7 and 6 define all selected bars of the
corresponding sets being 1, 2, or 4 clocks
wide as follows:

) / . ! : B7 Bé Clocks/Bar
bars of each set are 1 clock wide and hori-  are effected by horizontally extending verti- 8 o i
zontally separated by seven clock posi- calb bars. The 40 bytes of vertical bar defini- 0 4 2
tions. The first set of bars of each palr of  tion describe bars 1 clock wide. Five addi- = 0 P
sets is two'lines on the vertical and the next tional bytes are availzb.e to extend vertical ; : 4
sal is 18 lines on the vertical, and so forth. bars to a width of 2, 4 or 8 clocks. Each byte
2
PVI BACKGROUND DEFINITION
arr - [ o= " | [
A &Y 7 8 5 4 3 2 1 0 7 8 5 4 3 2 0
- x4
THESE EXTENSIONS APPLY TO
ALL DEFINED VERTICAL BARS
IN GAOUP -
{20V, 32H)
%8
- b —= x| e F 80 1
1 ——
— ————— P02 3
2 —
FAB 3 — — -—————— F8dr5
fr—
- —eeets BT
B —
0 —— 1 | - FBB/%
LY 1 ——
- — A B
13 2 —
] FAR 3 — ]  e—— FAC/D -8
1 — &
- e F BE / F ~
5 ———
0 — ] — FO01
g 1 -— -— Fe2/3
2 —
E A 3 — ] e P i
= 4 —
5 S — a7
5 ——n
0 m— = | - Fil/3
1 — L
- ———————— FPA/B
11—
T e 3 — ] =—————— FecD
& —
- -——— FNECF
§ ——
0 —a 1 —-— - FAO1
11—
— p—— e TR
2 —
FAC 3 — 1 s—— e FA%JS
4 m——
- e FAB.T
§ —
= 219v, 1590

Figure 5
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PRELIMINARY SPECIFICATICN

26361

il§

2 LINES
18
LINES

BCLOCKS

4 CLOCKS

HOTE
The horizontally extended portion is shaded enly for ease of observation.

¥ &5 43210 T 6 5 4
FBg=1 1 11 1 1 10 FB1=0 1 1 1
Faz=g 0 1 0 0 0 @ 0 FBi=1 ¢ 0 0
FB4=1 0 0 0 0 0 1 0 F85 =0 0 1 ©
& FB6s1 0 0 0 10 1 O FB7T=1 D0 0 0
£
[ § ] u a ] L} | |
’ I.._..lacwcxs :
o
2%
3
L]

{a) VERTICAL BAR DEFINITION

T 6543210

—

FAB=1 10 1 0 ' 0 1

{b} HORIZONTAL BAR EXTENSION

Figure &

—E .

coa=|m
aoaw]a
@=0ca}0

Bits 5-0 further divide two adjacent sets into
six horizontal groups. Any bit set to 1
causes all vertical bars in that group to be
eight clocks wide. For example, the bils of
FAB perferm the following functions:

Bit Function

0 Extend bars af set 1 to 8
clocks

1 Extend top 9 lines of set 2to 8
clocks

2 Extend bottom 9 lines of set 2
to 8 clocks

3 Extend bars of set 3 to 8
clocks

4 Extend top 9 lines of set 4 tc 8
clocks

5 Extend bottom 9 lines of sat 4
to 8 clocks

6,7 Extend selected vertical bars

of sets 1-4to 1,2 or 4 clocks as
per coding above

Figure 6b shows an example of horizontal
bar extengion tor the previously coded verti-
cal bars. Note that all selected bars are ex-
tended 1o 4 clocks because bits 7 and © of
FA8 are '11'. In addition, certain sels are
exiended to B ciocks. Figure 7 illustrales a
typical complele background and its coding.

Background Enable
Background video generation is enabled by
setling bit 3 of FC6 1o 1 (see Figure 2).

Background Color

Backaround color is defined by bits 2-0 ot

FCB. The color behind the background
={screen color) is defined by bits 5-4.

-When background is not enabled. a ¢olor of
‘111" is gutput for both background and
screen color. This allows "wire-OR" of
background/ screen color from other PVIs in
multiple PVI sysiems.

VALVD

SCORE

Four digits ol score or other data may be
displayed as either two separate 2-digit
fields or a single 4-digit lield. The tour digits
may be displayed at the top or at the bottom
of the screen. The tormat and position of the
score digits is controlled by the FORM and
POS bits ot FC3 (see Figure 2).

FORM (bit 1 0f FC3) defines the data format.
FORM set ta O displays two 2-digit fields;
FORM set to 1 displays one 4-digit field.
POS (bit 0 of FC3) detines the data position.
POS set to O displays the data in lines 0 to
19 of the background; POS set to { displays
the dala in lines 180 to 199 of the back-
ground. Format and positioning are itlustrat-
ed in Figure B. The N1-N4 designations cor-
respond to N1-N4 in control bytes FC8 and
FC3. The display font is shown in Figure 9.
Values ol A-F for N1-N4 result in a blank digit
display.
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EXAMPLE OF TYPICAL BACKGROUND PROGRAMMING

i

*

l BYrE | N f

|

H
168 5 4

NI

=
®
O

FAB = C2

Bum =0

FA9 = 41

ML

“ow 2UN SQO

FAA = 41

EAB =40 5 1

FAC =09

/.r—“————‘—‘ HORIZONTAL EXTENSION DEFINITION BYTES Sl

Figure 7

00/00

|

FFAFE

|

FF/FE

;21

FE/TE

&0/01

|

80/01

AD/08

|

CO/08

BO/0%

|

BO/01

i
|

80/ 01

|

80,81

|

YERTICAL BAR DEFINITION BYTES

B0/BY

|

BO-/@1
BO/81
FF/FE

00,00

ARFRA

|

Fag:1
Faz:3
F8A-§
FBET
Fas.-o
Fea 8
F8C.D
FBE °F
F90:1
F92.3
F84.5
F96:7
Fa8/9
FIA.B
FC'D
F9E/F
FAD1
Faz'3
FA4 S

FAB:7

FORM = 0
28 CLOCKS 12 e 12 20 12 4 12

1 1 1) | | (] ]
(20v.32H) | 1 [ | 1 LI 1

B —
{200V, 32H|
20LINES LA N2 N3 N4

(20, 320 | | LI [ 1

SCORE FORMAT AND POSITIONING SCORE FONT

1234

o
(200¥, 324
20 LINES L N2 N3 N4

Figure 8

B85

Figure 8
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The color of the score digils is the same as
the background cclor. In addition, the
OBJ/SCR output is active for the scofe.

The top and boitom sels can be displayed
simultaneously by changing the control
bytes during vertical reset and between
lines 40 and 199.

SOUND

The frequency of the SOUND square wave
output is programmed by the value stored at
FC7. A value of zero inhibits the square
wave cutput. Other values result in a square
wave period equal to 2 (n+1) Ty where p is
the value of SOUND and TH is the horizontal
reset periog {(normally 83.5us).

it SOUND is changed while a frequency is
heing generated {(SOUND # Q), the new val-
ue will not become effective until the next

ABSOLUTE MAXIMUM RATINGS 1,3

positive or negative transition of the SOUND
outpui.

ANALOG TO DIGITAL
CONVERTERS

Two internal A/D canveriers are provided
for conversion of potentiometer data to digi-
tal values. Conversion takes place during
the aclive vertical scan and the data, which
is stored at FCC and FCD, is vaiid only dur-
ing vertical reset. When using the recom-
manded input R-C combination {see SPECH-
FICATIONS section), values ranging from a
maximum low value of 20 ta a minimum high
vetue ot 225 are obtained.

COLOR SYSTEM

Six 3-bit variables are assigned to locations
within the PVl memory, one for each of the
four objects, one for background, and one

PARAMETER RATING UNIT
Supply voltage 6.0 v
Storage temperature —B5to +150 °c
Operaling temperature? 010 +55 o
Minimum voltags, any pin =0.3 v
Maximum voltage, any pin 6.0 v

NOTES

1. Stresses above those listed under Absolule Maximum Ratings may cause permanent
changes 10 the device, Tiws is.a Siress rating oniy and functiansl operation of the
davica at thesa or 8t eny other condition above those indicaled in the cperation section
ol the specilication is nol implied.
For opersting a1 elavated temparalures, the device musl ba derated based on +150°C
i Jjunction @ and thermal of 50°C /W junction 1o ambiant
(IQ ceramic packags)
. Thia producl includes circuitry specifically designaled for tha prataction of its internat
devices Irom tha damaging atfacts of axceasiva atatic charge. Nonethelass. it is
that i p be taken 10 avoxd applying any vollages
farger than the raled Maxma.

o
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for screen color (i.e,, background video =
Q).

The possible simultaneous presentation of
video {object/background/score) reguires
color precedence resolution as follows: col-
ors of objects are wire-OR’ed and take pre-
cedence over background, screen and
score color.

An additional pin representing the logical
'OR' of all score and object video is avail-
able. This may be used as a luminance con-
trol signal to differentiate between back-
ground and objects.

VERTICAL RESET STATUS BIT
VRLE (bit 6 of FCB) is set at the leading
edge of the vertical reset signal. It is auto-
matically cleared when FCB is read or at the
trailing edge of vertical reset.

¢

€
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DC ELECTRICAL CHARACTERISTICS* 387 14 = 0°C to +55°C, Vgg = 5V =5%

PRELIMINARY SPECIFICATION

PARAMETER TEST CONDITIONS MIMIFS uNIT
. Min Typ Max

ViL Input low level 5 0 0.8 v
Vi Input high leve! Ail inputs except FOT1, POT2 22 Voo v
VoL Output low level

C1,C2,C3,0BJ/SCR outputs loL = 2.8mA 0 0.45 v

OPACK, INTREQ outputs loL = 2.0mA 0 0.45 v

D0-D7, CE1, CEZ2, sound outputs IoL = 1.6mA 0 0.45 v
VoH QOutput high Iev_al_ )

D0-D7, CE1, CEZ, Sound loH = —100uA 2.4 Vee v

other outputs Bkl to Voo 24 Vece v
e Input leakags current ViN=0to VoV 10 A

*

loLH Data bus Tri-State leakage Voyr = 4.0V 10 sA
loLL Data bus Tri-State leakage Vout = 0.45V =10 HA
lee Supply current 120 160 mA
CiN Input capacitance ViN = OV 20 p_F
Cout Qutput capacitance Vour = 0oV 20 pF

POT1, POT2 INFUTS
AMmiN Minimum resistance to VSC 15 KQ

Maximum A/D value!1.1 R= 15Kto Ve, € = 0L 1uF 20

Minimum A/D value 11,12 R = 515K to Vae, C = 0. 1uF 225

NOTES

4

5

6

~

© @

1
12

Parameters are vahd over operating lemperature range uniess othewise specilied.
All voilage measurements are raleranced 1o ground. All time measuremants are at the
Vou YoL. YL Yy levels as appropriate

Typical values are al +25°C. tymcal supply voltages and typical processing param-
aters

W neimal operation, the PCK, HRST and WRST wputs lor the 2636 and the CLOCK
nput tar the 26504 are oblained from the 2622 Universal Sync Generator See 2622
dala sheel for tming of these signals

This parameter i3 spgcified only to establish the timing reference pulses P1-P5§
Applies when PVl internal address held (FOO-FFF) 1s addressed and PVl is not
pertarming an inernal operation_ it PVI s parforming an internal operanon, occurrence
of P2 will be delayed an integral number ol FCK clock cycles.

Apphes when eiiher of the chip enabls cutput addresa fields 13 addreased

Count Yald when VRST = High

Far 312 ine PAL tormat special precautions must be faken ta prevent PQT1, POT2
count wiap-around.

VALVO
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PRELIMINARY SPECIFICATION 26361

AC ELECTRICAL CHARACTERISTICS4'5'5-7 Ta = 0to +55°C, Voo = 5V +5%

LIMITS
PARAMETER TEST CONDITIONS = UNIT
Min Typ Max
Tp PCK elock period 280 nS
tpL PCK pulse width, low . g0 100 ns
tpH PCK putse width, high a0 100 nsS
tHs HRST selup . o] tpH ns
tvs VAST satup o} tPH s
tog OPREQ setup8 ¢ 50 nS
*
tas Address setup 50 nS
tAH Address hold : 50 ns
tRWS R/W setup . 50 nS
RWH R/W hald 50 ns
YAKL A OPACK low delay® CL = 100pF, R, = 5k 175 nS
LAKH 1 OPACK high delay9 lo Vg OR 1000 nS
tAKL2 OPACK low deiay 10 CL = 50pF, R = 10k 250 nS
1AKH2 OPACK high delay 10 to Ve and 1 TTL load 1000 nS
'op Data delay time for READ 450 ns
toy Data valid time for READ C = 50pF 2.0 uS
tDF Data bus floating time . 1 TTL Load 300 nS
for READ
Ips Data bus satup for WRITE o] nS
oy Data bus hold tar WRITE 100 nsS
'CEON Chip enable on delay C = 50pF 400 nS
{CEOF Chip enabie off delay 1 TTL Load 300 nS
tyy Video leading edge delay 200 ns
tyt Video trailing edge delay Cy = 30pF i 200 nS
tyg Video rise time AL = 1.8kQ 1o Voo 100 ns
tyr Video fall time 100 ns

NCTES
Sae previous page
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PRELIMINARY SPECIFICATION

TIMING DIAGRAMS

26361

CLOCK SIGNAL TIMING

OPACK AND CHIP ENABLE TIMING

X e
(=31
CE2
ey

VIDEC QUTPUT TIMING

VAST |
L
= o B 5

ty —- lvT——I

Ti Q. &

084 SCR
; {3 1 '
F tvR
READ AND WRITE TIMING
PCK PO P P2 P3 Ps

S 5 L S

-

’vlos

|—-|AKN|—

—

~| |

X

—~| I-n* awH

Aw
b

-

',_._ IoF ——|

\ i.— oo __.i
po-ar

DATA HOT VALID
FOR READ

s b T o

——
DCATA VALID DATA NOT VALID
o |

0007
INPUT DATA VALID
FOR WRITE

)_

INPUT DATA NEED NOT BE VALID

|
“Data ia valid for a minimum ol tny, unlesa data oulput is oH 4{“]
terminated earher by OPREQ input going low
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PRELIMINARY SPECIFICATION
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