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2637: 
PRELIMINARY SPECIFICATION 

manufacturer reserves the eight to make design and process changes and Improvements. 

DESCRIPTION 	 FEATURES 
The Signettcs 2837 Universal Video Inter. 
face (UVI), using • new design approach. 	Four general purpose, RAM-resident  

objects 
280nsee object resolution 
Object site and position under program 
control 
Programmable multilevel sound and 
noise generator* 
18 Characters per display row 
19 or 26 character rows per screen 
40 alphanumeric characters 
16 background characters 
0prograrn definable characters 
64 graphics characters 
aprogrammable color codes 
Chip enable outputs for I/O logic 
1/17 facilities for switch scanning and 
pOtennometer (RC) Inputs 

allowing a system configuration that is ape- • Operates with both U.S. and European 
mixed for the user's needs. 	 standards 

The UVI reads data and operational term- • Single +5 volt power supply 

mance from a memory and pi °duces video • Forty-pin package 

n.ona's •!nrit result W the generation of alpha. 
• . 	or ytophics co:or TV disp'21. s, Many 
,t n, r maroon d.spley circuits have been 
;ricorpoatea in a single chip, including: 

• Analog to digital converters which accept 
Potentiometer inputs 

• Alph anumeric end special character 
yens: ators 

• Movirg object circuits 
• Audio signal generators 	 ORDERING CODE 

enables a microprocessor based system to 
be interlaced more efficiently with a color or 
black and while television receiver or moni. 
tw For the first time, the 2631 UVI come 
bines an °bind oriented approach with 
character generation (alphanumerics or oth-
er d.splaya Ole forms) plus RAM-mapped 
• aph.cs 

The tIVes primary use is in microprocessor 
c-anirollud home computers or game eye-
lems.toweeer, i1 may also be used in other 
applications where the display of alphanu-
meric end graphics data is desired. In par 
ticular, the UVI hes been designed to requke 
a 

 
minimum of support components thereby 

APPLICATIONS 

Video games 
Horne computers 
Commuplcations terminals 
Educational systems 
Process control displays 
Medical electronics 

PIN CONFIGURATION 

With the 2637, a typical system configure- 
hon 	rts of a UVI, a 2616/2632 ROM. 
er 	(NI 'Ni) or 2.521 (PAL) Universal Syne 
• e•r r'm 3h a .i 50 series micro w 

r. 	2112 heMs. end video sure- 
r, ng cichilry Addilirrhal UVIs. Pro- 

rot
r 
 In V.1 .... IMedac es (FV1s). as well 

as random Bair  r an to rnierfaced to an-
eance pane o. er  nlem cornplexily. 

UVI FUNCTIONAL DESCRIPTION 
The 2637 UVI is a bus oriented device with 
address and data busses controlltng the 
flow of dale between the user's SylteM and 
the UVI (See block diagram). Both the ad-
. rebs and data busses are birfirectional 

The basic clock frequency and Mello/don-. 
tat and vertical reset signals to the UVI drive 
vertical and horizontal counters. The two 
counters provide the .UVI with a Carteeian 
coordinate representation of the television 
scr een, i , each counter pair describes a 
unique point on the screen. Typically these 
clock and reset signals are provided by a 
universal sync generator circuit. 

A/D Block 
The AID flock converts the analog polenti. 
omelet position information into binary data 
Which can be read by the system's CPU. 
Only two of the louriietentiomelers are ac-
tive at any giver,  time. 

AddressBlock 
The address block Provide Chip enable out- 
puts forexternal RAMs end I/O butlers. 

Sound Block 
The legend block is amulti-level iguana wave 
fieneralot 'eructing Out pulses. at a user 
programmable' audio frequency. Random 
noise Is also generated and can be mixed 
with the audio frequency for simulating 
crowd Mist explosions, etc. 

Internal Status Block 
The internal status block accurnu!ales &a-
loe information which can be read by the 
CPU; for example. collisions. 

Color Mux System 
The color multiplexer generates ft., rotor 
codes for characters. objects, and Sc hen 

ROM Character Generator 
The ROM alveolar generator stores Ihe 
character fonts. 

RAM 
The 84 bytes of RAM stores eight pro-
grammable character/object fonts_ 

2 	 eignutce 
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PIN DESIGNATION 

MNEMONIC PIN NO. TYPE NAME AND FUNCTION . 

AD-A8 36-28 I/O Address Bus: 9-bit bidirectional address bus. 

D0-D7 2-6, 38-40 I/O Data Bus: B-bit bidirectional data bus. 

OPRECI 22 I Operation Request When high, all signals from the CPU must be valid. 

17 I Read/WrIte: Specifies direction of data transfer with respect to the CPU. Read when low, 
write when high. 

tiPACR 24 0 Operation Acknowledge: The UVI pulls this signal to ground when it is ready to service the 
CPU. 	• 

PAUSE 37 0 CPU Pause: Active low DMA request from the UVI to the CPU. The CPU lowers this signal 
when it wenti to access the display RAM. 

ADEN 7 0 Address end Data Bus Enable: This output is high when the UVI performs DMA operations II 
is low when the CPU is granted control of the busses. 

CS 23 I Chip Solent: Active high Input which controls UVI accesses. 

PDX 20 I Position Clock:Generated by the USG to synchronize the UVJ's internal functions (3 58MHz. 
227 pulses/line). 

Li. CP, C3 14,13,15 0 Color 1, Color 2, Color 3: Outputs denoting the color to be displayed. 

VRST IS I Vertical Reset The USG provides the signal to synchronize the UVI's vertical counter. 

HRST 19 I Horizontal Reset This signal is provided by the USG to synchronize the UVI's horizontal 
count chain. 

4.,CE 27 0 RAM Chip Enable: This output Is low when the CPU addresses the display RAM. 

R . v1 '25 0 RAM Read/Write: Signal which indicates whether the UVI is reading from or writing inm the 
display RAM. Read when high, write when low. 

1-011-PCT4 11 	8 I Potentiometer Inputs: These pins connect to external variable RC nelwork for A D 
conversion. 

SOUND 16 0 Digital Sound: An audio frequency square wave output generated under program c :-.-ni—il 

Co 12 0 Object Video:This output goes low when the UVI is presenting object informal ion !- :,--.. •. :2 
the fourth color eApul. 

V,;c 21 I Power Supply: 46V t5% 

c4D 1 I Ground: OV relerence ground. 	 ' 

CI . 	26 0 I/O Chip Enable: Active low output to select an I/O device. 

2537 

!liquefies 	 3 
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4140A, 6„4,..wee,„ 
MEMORY MAP — RAM  

ADDRESS 7 6 5 4 3 2 1 0 
TYPE OF UVI 

ACCESS EXPLANATION 

H'FF' 
e-O-3 ..--) ...", 

P3 
Dr, 

Rt? R1 St 
4  

RO 
3 

Write 
es.. 250 tti ay& 

R = ROW 
15 implies beginning of DMA, 14 indicates end 

al/ 
of DMA 

A-  ow.) g u-if)3VII.- 	4:t4A4.., 	(ED 	dolls- MA)ktet 

H'FE' 2 

E:s 
5V.lib,  

SH I SH( 

sr," a 	I 

Ag 
1 	, 

E 
to 
S2 

SOUS . 
A 
Si 

IS 
L50 

I 00 •••N 
(IL it.  
Read 

SH = no. of bits of delay for the row of characters 
RNG w 1 enables random noise to the sound output 
FEN = I enables the frequency counter to the sound output. 
LS specifies 1 of 8 levels of loudness 

M 	8 H5
k  

1 	t 

N4 

c 

N3  
H 

N2  NI  0 Read M = color mode bit 
N = frequency counter terminal count. 

H'FC' Read V OFFSET  = the complement of the number of lines from 
the trailing edge of vertical drive to start character display 

V OFFSET 

/ITV Horizontal coordinate of object 4 

Read 

1 	:,, 	14 rel 

	

---....,1- 	','S 	1,1514 	r.o!ck 	 50-$14 s 	a1 /2  

	

1-E 	..3 	ft, lo u) D o. E 
D 	S o (4 

Coordinates of the four object images 
62- 	‘. 	„....,A„,1„,.1, r\ 	0 f:k/lAt 	1,2 	

A, 

IS 	..., 	"s)ii; , " 
• 

at? 	I5` 

	

a. \A: ,  „i 	ttwa 
at 	... 	••-. 4.4.,. 	y ve- V " 
met 	‘t 	yet 

H'F8' Vertical coordinate of object 4 

H'F5' Horizontal coordinate of object 3 

Vertical coordinate of object 3 

H'F3' Horizontal coordinate of object 2 

14'F2' e iCa coordinate of object 2 

Horizontal coordinate of object 1 

H'FO' Vertical coordinate of object 1 

Figure 5 	f 
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External Switch I/O 
Switches can be addressed through the 
chip enable (CE) output in combination with 
the address bus. A typical 8 or 18-switch 
configuration can be accommodated by 
using a 74257 (tri-statable 8 to 4 
multiplexer) or a 74LS251(tri-statable 8 to 1 
multiplexer). 

Internal Organization 
The UV1's internal logic blocks perform the 
following algorithms: 
• Determines shape, color, position, and 

size of four objects 
• Generates alphanumeric character video 
• Produces multi-level sound 
• Detects inter-object and object-back-

ground collision 
• Converts selected potentiometer inputs to 

8-bit digital values. 

Figure 8 is a UVI memory map and figure 7 is 
an expansion of the I/O, sound, color, status 
and control sector.  

CHARACTER VIDEO 
The UVI presents 13 rows of 16 characters 
each to the TV screen (see figure 8). The 
characters are accessed from the external 
2112. and decoded for identification of each 

SiglffitiCS 
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PRELIMINARY SPECIFICATION 

MEMORY MAP OF UVI INTERNAL 

1113-A0 
ADDRESS 7 6 5 4 3 2 1 0 

ACCESS 
TYPE DESCRIPTION 

1FF 
ns, wt. 
4' 	A D Potent 
45: 	Owe 	Fla 
i : 	ke_fe.j. 	Pi - 

.....T.o 4 mIdyl2 

erne er 1/3, 
bak4/4 	IM4F) 

flickc 

Read 
During VRST: Returns value of A/D counter on POT1 or 
POTS inputs. 

Range = H'00'-H'PE'. 
During VRST: Returns value H'FF'. 

1FE A/D Potent'eme er 2 4 
2.C,IFT.) 

Read Same as above for POT2 or POT4 inputs 

1FD 1 1 134 124 123 114 113 112 Read Ig 	Intercolliaion status between objects i and j. The bits 
are reset on collision and set by reading or the trailing 
edge of VRST. 

(lij = 0) — collision 

1FC 

S'-144 14---.7.4 

1 1 1 1 04c •3q 02c °lc Reed Ojc - Collision status between object i and any character. 
The bits are reset on collision and set by reading or the 
trailing edge of VRST. 

(04 = 0) — collision 

1FB Fr. 
kIi 
ta12 

-,,,,,..44.4 
C 2 2 G2 Write Cil -Color assignment of object I to color output C 

S2j - Size of object i. 
(SZj = 0) — object I size 8 clocks X 16 lines 
(szi = 0 — object i size 8 clocks X 8 linea 

_ IFA n 
pl 0 

II 42 Write 

... 

1F9 . P 
Yrae~Ys2 4 

Write Cci - Character color assignment to color outputs Cj. 

Cej - Screen color assignment to color outputs Cj. 

(SZc 
- Size of  

(szc = 0) — character size 8 clocks X 16 lines 
(SZc = 0) — character size 8 clocks X 8 lines 

P - Potentiometer input mux control. 
(P = 0) — Inputs POT1, POT2, drive AID at 
(1FF). (1FE) 
(P = I) — Inputs POTS. POT4. drive A/D at 
(1FF), (1FE) 

re „six characters 

-.3 C.‘"V3 4 	$; it,; 	1= S1/41411 

r.> I:. -a p...ovs 
I 

118 reREF c'12 s'l s'29 Write Co - Alternate character color assign. 

Cal - Alternate screen color assignment for character 
display area 

REF - Refresh mode. When set, the entire character field will 
be displayed twice, contiguously. 

GM - Graphics mode. When set/reset, forces/termlnates 
the character graphics display mode at the beginning 
of each horizontal scan line. 

814 a t v ax..14 
4 

re4CTS ' 

Figure 7 
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PRELIMINARY SPECIFICATION 

DIRECT MEMORY ACCESSING THE CHARACTERS ONTO THE TV SCREEN 

"1"1- 

Figure 8 

character. D6 through DO represent the 
character code: D7 through De are the char-
acter color code. 

Character Address 
For any column x and row y on the screen, 
the external RAM address equals (y-1) X 
16 + (x-1), e.g.. the RAM address for row 
1. column 1 equals (1-1) X 18 + (1-1) m 0. 

Character DMA 
There are 15 DMAa per frame numbered: 16, 
0. 1, 2, 3.... 13, (see figure 8). Each DMA is 
preceded by a PAUSE request and td-stat-
ing of the microprocessor bus after 130psec. 
Then DMA Is started for one TV scan line. 

Address 255, 254 and 253 of the external 
RAM will be accessed for all DMA numbers. 
During each DMA access, the WI will write 
the DMA number into external RAM at ad-
dress location 255. The characters will be 
accessed from DMA 0 through 12 (screen 
space). The character codes are stored in a 
16-character buffer and will continue to be 
displayed for the rest of the character lines. 
The vertical and horizontal coordinates of 
the lour objects and vertical offset will be 
accessed at DMA 15. During the screen 
space, The 2850 should not access the UVI 
as the internal data bus Is busy servicing the 
display. 

The character video is shifted out 88 clocks 
after the rising edge of the horizontal reset. 
The character video shifting can be delayed 
up to 7 clocks by programming the SH field 
in location 254 of the external RAM (see 
figure 5). This provides horizontal scrolling 
on a row by row basis. 

Character Color 
Character color can be specified by mode 0 
and mode 1 (for board games) operation. 
Mode is specified by the M bit (location 253) 
In external RAM. 

1. M 0 specifies mode 0 

Font 
Video Cl C2 C3 

B7 
	

B6 	Cc3 
0 	Cal 
	

Cat 	C53 

2. M = 1 specifies mode 1 

Font 
Video B7 B6 CI C2 C3 

1 X 1 Cct Cc2 Cc3 
1 X 0 Cej Cs,2 Ces 

0 1 X C31 Cs2 Cs3 
0 0 X Cej Ce2 Gen 

x = dart me 

Character Set 
The UVI character set consists of 40 mask 
programmable characters (8 X 8), 16 fixed 
background characters and 8 dynamically 
programmable characters. Figure g illus-
trates the font diagrams of all fixed back-
ground characters. Figure 10 shows a stan-
dard character set. 

The variable character font is stored in UVI 
RAM and can be changed during the vertical 
reset period. 

Refresh Mode 
When the REF bit at UVI address H'I F8' is 
set, the UVI will cycle through the character 
display a second time. In this mode, a total 
of 416 characters will be displayed Two 
addilional 2112 RAMs can be added to hold 
the second 208 characters. 

Character Address—Refresh 
Mods 
For any column X and row Y on the screen. 
the external RAM address is: 

ADD ••• 6.-1) X 16 + (x-1) for 1<Y zs.I3 

ADD 	256 +(v-14) X 16 + (x-1) for 

142V 26 26 

SjIJSSGeS 	 9 
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PRELIMINARY SPECIFICATION 

For different upper and lower displays, the 
external RAM must be dynamically re-
freshed If only 256 bytes of RAM are used. 

Character DMA—Refresh Mode 
In the refresh mode there are 28 DMAs per 
frame with numbers: 

11. 12, 13 

Graphics Mode 
When in the graphics mode, the affected 
characters will be displayed in a graphics 
font determined by the bit pattern of the 
character code. D5 through DO describe the 
font as follows: 

3 CLOCKS 3 CLOCKS 2 CLOCKS 

02 DI DO 4c73 
Lines 

05 04 D3 orb 
than 

Graphics Mode Control 
At the beginning of each TV scan line, graph-
ics mode is determined by the state of the 
GMODE bit at UVI address H' IFS': 

(GM - 11 sal graphica mode 
(GM e 01 reset graphics mode 

Additional graphics mode control is pro-
vided by Iwo special character codes: 

11000000 display blank and set graphics mode 
01000000 display blank and reset graphics 

mode 

SOUND GENERATION 
Sound is generated from a pulse train of 
square waves at a programmed frequency. 
There are three types of control: 

1. Fixed frequency control 
2. Random noise with variable clock rale 
3. Loudness control 

The sound output is a combination of 1 and 2 
with levels controlled by 3. 

Fixed Frequency Control 
The 7 bit value N (see external memory map 
in figure 3) is direct memory accessed to a  

binary counter to give frequencies such that 
1/frequency = 2 (n + 1) X (horizontal line 
period). A value of '0: inhibits frequency gen-
eration. FEN 4-  0 inhibits frequency output to 
sound channel. 

Random Noise 
When the random noise control (RNG) bit is 
set, the random number generator is reset 
and will start counting with a variable clock 
rate of N X (horizontal line period). N .the 7 
bit value specified. RNG 0 inhibits random 
noise to sound channel. 

Loudness Control 
Loudness can be controlled by LS2 LSI L50 
to give 8 levels of current output. 

LS2 LSI LS0 = 000 Level 1 OFF 
LS2 LSI LS0 = 001 
	

2 
LS2 LSI LS0 = 010 
	

3 
LS2 LSI LS0 4 011 
	

4 
LS2 LSI LS0 = 100 
	

5 
LS2 LSI LS0 = 101 
LS2 LSI LSD= 110 
LS2 LSI LSI = 1 1 1 
	

8 LOUDEST 

The levels are adjusted to be spaced equal-
ly apart. 

Object Size 
The least screen area occupied by each 
object is described by an 8 clock wide by 8 
line area. Objects can be enlarged to 8 X 
16. As Indicated in the memory map, control 
bits Szi can be independently programmed 
to perform this enlargement. 

Object Shape 
As indicated in the memory map, the shape 
of an object is described by an 8-byte array. 
Each byte represents the video for one line 
of eight clocks. Figure 11 details the video 
output of a ball represented by the object 
shape array. 

Object Pan - 
Positioning the object video (and affecting 
motion) Is accomplished by setting VC and 
HC In the appropriate object position. Each  

are 8-bit unsigned values representing the 
number of lines to skip (VC) and the number 
of clocks to skip (11C) before presenting the 
object video. Each has a fixed offset to 
VAST and HRST. 

POTENTIOMETER 
Four potentiometer inputs (1, 2. 3, 4) are 
multiplexed by control flip flop P to give two 
8-bit values (see figure 6, memory map). 

Data is valid during VAST; the potentiometer 
is set to H'FF' on the trailing edge of VRST. 

OBJECT VIDEO GENERATION 
Each object video generator consists of four 
data structures: 

1. Object Size 	— 1.bit 
2. Object Shape 	— 64 bits 
3. Object Position — 16 bits 
4. Object Color 	— 3 bits 

HC and VC describe the position of the left-
most clock and top-most line of the object 
video, i.e.. the boxed.in bit of the ball shape. 

0 0 0 0 0 
0 0 
0 0 

0 
0 

0 0 
0 0 0 

0 0 0 0 0. etc. 

If the HC is set to >227, the object is effec-
tively removed from the video field. 

Object Color 
Object video is only displayed when bits set 
to 1 in the shape array are present, in which 
case the selected color (wire-OR with the 
color of any other object simultaneously be-
ing displayed) is output on pins CI, C2 and 
C3. When bits set to 0 are present, then the 
colors generated by other objects or the 
characters/ screen are output. 

As Indicated in the memory map, each of the 
four objects is assigned a 3-bit variable (CO 
which can be programmed to one of eight 
colors. 
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COLOR SYSTEM 
Eight Mil variables are assigned to loca-
tions within the UVI memory; one for each of 
the four objects, two for characters, and two 
for screen calor, i.e., character video w 0. 
The possible simultaneous presentation of 
video (object / characters) requires color 
precedence resolution as follows: 

1. Colors of objects are wired-ORed and 
take precedence over characters and 
screen color. 

2. An additional pin representing the logical 
OR of all object video is available to give 
a different color signal to differentiate 
between characters and objects. 

STATUS REGISTERS 
Three classes of status are provided: 

1. Inter-object collision (6 bits) 
2. Object collision with characters (4 bits) 
3. ROW status - DMA number (0 bits) 

The status classes 1 and 2 are presented as 
2 bytes of UVI data. They should be read 
during vertical reset period. Status class 3 
is a byte in the external RAM. 

Inter-Oblast Collision 
Six bits provide inter-object collision detec-
tion. Each is set to 0 when the AND of the 
appropriate two object videos is high. Each 
is reset to 1 when accessed or at the end of 
the vertical blanking period. 

Object Collision with Characters 
Four bits provide object-characters colli-
sion indication. Each is set when the AND of 
the appropriate object and background vid-
eos is high. Each is reset when accessed or 
at the end of the vertical blanking period. 

Row Status 
Four bits in the external 2112 RAM, location 
255, provides information indicating the last 
DMA number. The status can be accessed 
anytime in the field when the micro-
processor is not paused. 
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ABSOLUTE MAXIMUM RATINGS? 

-PARAMETER . 

! Operating ambient temperature 

Storage temperature 

All soliages with respect to groin& 

0 to +55 

—65 to +150 

70.5 to +7.0 

PC 

V 

RATING 
	

UNIT 

DC ELECTRICAL CHARACTERISTICS TA =:0°C to +55PC, VCC = 5V ± 5°646 6 7  

V 

IL 

IL 

Input  

1 

IOL 	Outp 

high 

"IL 	thou 

POT 

VIry 	Inpu 

1 	
POT 

1 TITH 	I of!! 

1( 
 , 

I
Ful 

Oulp  

SCO 

VOLT 	.0114 
man 

• 012 

 

Out 
Clair 

PARAMETER 

LIMITS 

TEST CONDITIONS 
Min Typ Max 

IC leakage Vss±Verk-TVec 

ut leakage (AO-A8. DO-D13) 
impedance state 

VSS-PT-VOUTVCC 10 

0.0 low voltage (all except! 

1, P012, POTS, POT4) 	• 

— 05 

high voltage (all except 

1, POT2, POTS. POT4) 

2.2 VCC 

0.4E 

threshold voltage 1St A/D 

.11S POT1, POT2, POTS, 

4) 

1.6 

u) low voltage (all except 

.CK, 	CO. 	Cl. 	C2, 	C3. 
ND) 

IOL T- 1.6mA 

:of low voltage for open 

1 output (OPACTO , 	, 

la - 2.2mA 

2.4 

0.45 

045 

20 

20 

200 

put 

f ut low vcltage for open 

i outputs (CO.. C1. C2. C3) 

high voltage (all except 

tk. 	Co. Cl,- 	c, Ca, 
,,D) 

I01= 3mA. Vcc = 5.25V or 

[ix = 2.7mA, VCC = 4.75V 

loii = —1000A 

,. sf•Potance VIN = OV 
• 

iki clfpnCilanCe Virg -7-• OV 

r t PHy current VCC = 5.25V 

UNIT 

A 

A 

	

VON 	Oot 

C1N 

	

C 	VC 

pF 

pF 

mA 

• t 	• • 	nit odd I A el „odor At nolvie Me /11f1Jth Palings mod censer petrnanen1 
dok• 	cede Ord te. • dress 'gong only and tut iyna l Operafion pi Int 

dd. 	'ncse co al 1••••• other COndridn ebony ISL.*, Ind coded m the operation 
• etrYC.' rid r.,s r.,5sc.f.“5,,onm not trroi..e 

fi. 	ifsfy al C-k "wed 	 Ih landlord...es. e dodo, dad be dented based on 
tr•••••••••••- tunofion Fel-dodo,e end thermal resin. se 0160`Gdi rancho 

• 
7 Y. r minor incdnos co.cuory $96014(y dr.+6.000d 	lye rolecIdo ol 	r11.111 

a.yYr 

	

	iron. the ed ryping. /deco. of ell exCriiive slelfic-elnarga NonelAelelst
iflit• is 

7 Mel ClyelyrIrYtlflar decaufionn be taken to !nod applytng eny gefitages 
.7 ,„... thy. !Pry 
	ed a • ••• 	nm 	n'ety' toyriling lemperolopa doge linkedotherwye specified 

y. RV* 11-1641.0"4.1"0.”1 de releteddd 	odund All IMIp eoldndefllefill de el 60% 
7 717  tor yfid sty• a: Olt GOV or 2 01, level Id culpuls Input 'Woofs an 0 ASV 

r••.^ ; •V 
'yr 'fi 	IV. e. 125 .t. lypnyti supply koll•17011  Sod typical phonating pa- 
y -dere 

7 	In (yd.! nporsoon.re PCP HIST andVAST mottle for IM 26.3? and Ise CLOCK input 
Iry tht 2650 ere ot 1.10nOd troy Ike 7622 UnlVeriel Sync Generator. See 2822 dale 
dye,  lo• ildno of The•e donels 

8imics 	 13 



PRELIMINARY SPECIFICATION 

AC ELECTRICAL CHARACTERISTICS TA  s 0 to +55°C Vcc  au 6V 5 • 

PARAMETER TEST CONDITIONS 
TENTATIVE LIMITS 

Min Typ Max 
1 

tp 	PCK period° NTSC and PAL 250 

IWH 	PCK higha NTSC and PAL 90 150 

t$ 	Set up time to PCK leading 
edge (HEIST VRST)8  

100 280 

NTP 	Number of PCK periods per 
HOST periode 

NTSC and PAL 227 

I 

Num6er of FIRST periods pet' 
. 	VAST periods 

STP2 

STP1 262 RISC 

PAL 312 

Is 	OPREO set-up to PCK to 
guarantee bonne 

100 200 

IAS 	AO-A8 and CS set-up to and hold 
from OPRE01114  

'AH 

50 

50 

1PWS15.W set up to and hold 
(ran,  OF REOU fci  

hl.VH 

50 

0 

400 

1 0 

400 

200 

ho. oCK (P5)9 41  
IDEIH 

'LBS 50 09 '_, ' set up to OPREO and hold Write to UVI 

0 

ICAKL 
Fib = 5K, CL 4 100pF or 

RL  = 10K. 1 TTL, Cb = SOpF 

PCK (P4) to TOPAOTIT low delay and 

PCK (PC) to EPAC—Kl'  high delay" 
1(14KH 

IDA 	DO-DT PCK (P3) to data bus 
paods IC 

Read of UVI; CL = 100pF. 1 TTL or 
Cb = 100 pF 

871/ 	DO-07i Data bus valid" Read of UVI: CL = 100pF, 1 TTL or 
CL = 100pF 

30 

tCRTS 	DO D7: OPREO low to data 
bus 3-state 06130 

Read of UVI 

ti-.51. 
PC-K (49) to .P41:14ff low and 
Fo...K (921) to PAUSE high'. 

1; SH 

CL = 5OpF and 1 TTL load 400 

400 'Al ii 	PCK (4) lo ADEN high and 
PCK (221) to ADEN low" 

1AEL 

Cb = 60pF and 1 TTL load 

IAD 	PCK to AO to A8 valic117 - 13  Cb = 100pF and 1 TTL load at CL = 100pF I 400 

400 

400 
400 

L2 
I.0 

tu/CEL  CL = SOpF and 1 TTL load 40c  PCK lc RCE low and high1414 
::.CCH 

:OWL 	PCS to ROT/ low and high1242  
0TH 

Ct.  = 50pF and 1 TTL load.DMA write 

IDS 	DC 07 set pp to PCK leading 
(spa tula 

DMA RAM thad 100 

Allowable external RAM 
access 	hme:'413  

IA 	From address valid 

11,0 	RCE low 
DMA RAM read 

le See figure 14 
5•• figure 16 

I> Sae emush 

U. See lupus I?.  
II Ste lquee IS 

14 
	 won 

IS 

IS 



UNIVERSAL _2637 
PRELIMINARY SPECIFICATION 

AC ELECTRICAL CHARACTERISTICS (Cont'd) 

PARAMETER TEST CONDITIONS 
TENTATIVE LIMITS 

MIO Tiro Max 

400 

UN. 

ns Data bus delay-  PCK (40) ro data 
said? 

CL a 100pF and 1 TR load or 
 CL a 100pF DMA RAM write 

Data bus hold: Data valid after 
PCK (45)2  

CL a .100pF and 1 TTL load or 
CL a 100pF DMA RAM ante 

280 ns  

RL ar 5/01/04. CL a 50pF 

RL = 10K 0 /CC, CL a 50pF and 1 TTL load 
250 

1.0 

ns 

us 

nr 
ns 

OPREO to OPACK low and high•  

OPREO to CE low and high',  CL a 50pF and I TTL load 250 
250 

OPREO set up 10 Pa<5  100 ns 

Set up to and hold from OPREO 
AO-A8 and CSS 

50 

50 

ns 

ns 

ns 

ns 

Set up to end hold from OPREO 
00-D7s 

50 

50 

Set up to and hold from OPREO 
1N1  

Write to ext RqM ns

A1 

50 

50 

400 

1 0 

ns 

ps 

ns 

es  

n 
tis 
ns 

ny 

ns 

i 	ns 
ris 

PCK, (P4) to OPACK low delay and 
PSK (76) to 0PACK high delays 

EN = 5K. CI_ = 100pF or RL = 10K, 

1 TTL load. CL = 50pF 	. 	
' 

Ic R"14,  highs 
. 

	

PDX (PI) to RATY.  low and PCK (P7)  CL = 50pF and 1 171 load 

RAM write 

400 

400 

CL = 50p1 and 1 TTL load 
RAM write 

700 

400 
400 

400 
400 

200 
200 

PCK ((2) to RCE !cart 
PCK (P5) to EiCrhigh 
ROE Ir.; durslion 

022,PC lc RC-6 /op end high1  C1 	50pF and t 1TL bad; 
RAM read 

POK to video !ow end highe 111 = 1.8Ki 600, CL  — 50pr 

IDA 

IDH 

/AKL 
IAKH 

?CEOS 
ICEOF 

Is 

IAS 

1Ahl 

11).05 

IDH 

1PINS 

PMH 

12SKt 

1CAKH 

1RWL 

IFtI FL 

1Rr PH 
1pc w 

FLU 
lie 	-1  

1VL 

11  

• 
ST.Llign harti envy Is gerivuated internal- 

I )  by e s even 61 :::nary counter and a nine bit 
ps.-ado random counter. The binary counter 
drwnoounts a value to zero, toggles a flip-
Pop, clacks the random counter and reloads 
the ca rue. Any combination of the two Ire- 

.r.ar 	can be logically switched to the 
SOUND pin ander software control. 

Men- are three parallel, open drain output 
bailers on the SOUND pin. Each buffer has a 

stent geometry end is enabled by a sop. 
prate control bit Thus, it the pin is biased at 

Frit
stent voltage, holding the output buffers 
he F al uraled region, the SOUND output 

will act as a variable current source. Eight 

• 
relative values of current are possible de. 	lion o the currents of each enabled buffer, 
pending upon the codes in the three control 	each of which are proportional to the re- 
bits. The resultant current will be a summa- 	apect ye buffer geOmetries- 

 ENABLE CODE 
1.52 	. L51 	LSO TEST CONDITIONS 

TOUT 

Max UNITS 

MA 
FA 

pA 

VA 
pA 

irA 

Min Typ 

0 
o 

0 

0 

0 	0 
0 

0 

0 
1 

I  

VOUT 	2 OV 10  
107  
210 
310 
410 
510 
610 
710 

s 

	

hy.ori, 15 	5 Sse toga nil 

	

16 	6  SO, 119.°, 20 

	

,.,re 17 	7 10' 300 ,411Y1°F.1° 

amoebas 	 is 
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UNIVERSE VIDEO. - 

PRELIMINARY PRELIMINARY SPECIFICATION 

TIMING DIAGRAMS 

            

CLOCK AND INPUT TIMING 
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Figure 12 

       

                            

UVI READ/WRITE TIMING 
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2637 UNIVERSAL VIDEOMMVA 

PRELIMINARY SPECIFICATION 

lIMING DIAGRAMS (can't) 

PENDING OPREG READ/WRITE TIMING 

II 	3T 	 41 	12 

I 	 

H H kS8  
1.0• ii•an 

Figura 14 

(r. Las wnitirli 
um". /Ole 

EXTERNAL DMA FALSE Ale THREE-STATE TIMING 

321 	I 	 3 	4 	 • 41 	fl 	 11 	211 	220 	 722 

	

--1111-11-1 	 ni"6  11 
f4t 

HH  

tkC.L  

	 Njgr 

LBW OFFVFEKSZ 
!from %min 1/1.4.1.3. 0,31 

• "us"4  te"C 

Figure IS 
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UVI EXTERNAL DMA TIMING BEGINNING Or UNE 

VI 
	

131 	II 	14 	17 	It 	 C3Pik4 VAST•3 Ora 

20 
	

21 	all 	 24 	211 	24 	27 

31 at 30 31 32 33 34 32 34 31 22 10 40 41 42 43 44 41 

--1 liceN  1.4- 1 *Ca  t- 	-H.- t-- 	--I ,R"L E..-- --H ”Cr  H — 

net  . _Eng . ni Ea — 

 	''''' H 	k-- 	--- -1 	H - 

a 4/ 	 _171 - 

PAM 
ran 

Figure 16 

UVI EXTERNAL DMA TIMING MIDDLE OF LINE CHARACTER FETCH 

11 341 1112 1/13 10.4 N1-2 1.40 N4? II 11.41 x> N+3 vv N-ft N 	x-T N N4 

1J111.1111J1FL11UTILI- 

	

--1 la.  H 	 .1 'AD  V.- 

	 Dar 	 -De - 

'<r" 	 F 41 	F"ta 	 4T" -.4 	H H 	crL 	'Ran 

	MAIN 	 ROO  

EU:nrsCID 
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I • 0 

Figure 17 
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FREE IMIN:ARY SPECIFICATION 

TIMING DIAGRAMS (con") 
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UNIVERSAL VIDEVNIERM 	YJ 
l'Rh 1.11.1INAHY SPECIFICATION 

TIMING DIAGRAMS (coot) 

0+0 

0.1.7A VMS. lOSSM 

READ. WRITE AP RAM ACCESS TIMING THRU UVI R/W AND RCE INPUTS 

P01 	PS 	 P4 

,s 	I..— 
..0 

;,,;;;;-;AT  

Pe 	PT 

--I he-  4. 

I-- 

UNCLOCKED ACCESS MODE OPACK AND CE TIMING 

.01E 
*re 00.0( !wino ie Oshd ID' an peewee to me CE I leld sad lot MI a mines WON the 
CS

So
alp& SI a log,c 200 

Figure 18 

--I 1-- 
* 

- —H 

-- I— 
I: 1 

--cwt, 	 I-- 
at 

Figure 19 

VIDEO OUTPUT TIMING 

n. 
°It 

Figure 20 
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