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TV Time/Channel Display Circuits

FEATURES

8 Channel Display 0 to 15 or 1 t6°16 or 00 to 99.

B 4 Digit Clock Display option.

® Color character on black background or co!or
character on color background.

® 14 or 24 DiL package.

OPTIONS
Pert Number Channet Time
AY-5-8300 0-15 No
AY-5-8301 1-18 No
AY-5-8310/11 0-150r00-99 Yes
AY-5-8320/21/22/24 1-16 Yes*

*The A\}~5L8320/21 /22/24 are capable of either simultaneous or
separate time and channe! display and have automatic display
enable.

DESCRIPTION

The AY-5-8300 series is a family of MOS circults designed to
display channei and time Information on the screen of a TV set.
The information is displayed as color characters on a black or
color background. Channel information is displayed eitheras a
gingle character 0 to 15 or 110 16 or as a dual character 00 to 99.
Time is provided as a 4 digit hours and minutes display. The
display is posttloned at the top right hand corner or at the bottom
center of the screen; the display may be permanent or

momentary. Any of the AY-5-8300 series except the AY-53-B324 -

may be used for sither 525 or 625 line systems; the AY-5-83241s
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PIN FUNCTIONS

T Name

Funcnon

ALL TYPES:
Vertical Sync input

Horizontal Sync Input
1.1 MHz Clock Input

Channel inputs 20-2°

AY-5-8300/01
Display Enable

AY<5-8300/01/10/11
Charagter Qutput
“Eolor. Gutput

AY-5-8310/11
Channel Display Enable
Clock Display Enable
Channel Dispiay Mode

AY-5-8310/11/20/21/22/24
Clock Inputs 20-22

Mxt-Mx4

Strobe Input

AY-8-8320/21/22/24
Character Output

Background Output
Channel Display Enable

Clook Dispiay Bnable
Seconds Celen Input

Resets the circuit at the end of sach frame. At logic 'O'mmng
vertical fiyback.

"~ Activates the Kine counter. At logic ‘0’ duging horizontal flyback.

Determines character position and width. Must be synchronizsd
by horizontal sync’ piilse to prevent ragged utfges on character.

Dispiay Display Displsy |

2 22 2" 2° [AY-5-8200] AY-5-8301/20/21/22/24 | AY-3-8310/11
0 000 0 1 o o
0 00 1 1 2 1 0t
0010 2 3 2.2
0 011 3 ] 3 3
0100 4 5 4 4
0 101 5 6 5§ S
o Y10 ] 4 6 ¢
0 111 7 s T 7
1 000 8 9 s 8
1 00 1 9 10 9
1 010 10 1 0 —
1011 1 12 " -
1100 12 13 12 -
1101 13 " 13 -
1 110 14 15 1“4 -
1111 15 18 15 —

*00-99 MODE.

When taken to logic ‘0’ the dispiay is enabled. if an RC network is
connected to this pin, a momentary display can be obtained.

_ Defines the background borasr and tne character.

Determines the cmucw -color. Goes to iogle ‘1 during a
character biack.

When taken to logic ‘0, the channel display is enabled. if an RC
network is connacted to this pin, 4 momentary dispiay can be
obtained.

. When taken to lagic ‘0", the clock display is enabled.

. When at logic “0", the 0-15 channel mode is selected: logic “1"for -

00-99 channel mode.

Muitiplexed 4 digit BCD clock data inputs such as available from
the AY-5-1203A clock circuit.

Muitipiex inputs, at iogic ‘1' during multiplex time siot. For the
AY-5-8310/11, when operating in the 00-99 channel mode, Mx1
and Mx2 time siots are used.

This input must go to a logic ‘1" during the middie of each Mx time
siof 10 ioad the ctock data into the chip.

Defines the character ouﬁinea.y t Iogic ,1 when displaying a
character,

Defines the bnckground block. At Iogic ‘1' when outputting
background.

When taken to logic ‘1, the channel display is enabled. The
display is automatically ensbled when the channel is changed.
When taken 1o logic ‘1’, the clock display is enabled.

- This input controls the colon between the hours and minutes

display. When atlogic '0’, the colon Is blanked. If connected to the
OF ouiput #f the AY«3«1203A clock airoult, the colon will flash
100 POF Sheene.




TR Av-5-4300 Series
OPERATION

The display is positioned digitally in both the vertical and
horizontal directions. The vertical position is determined by
counting hotizontal sync puises (the counting is initiated by the
vertical sync puise). The timing relationships are shown in Figs.
8a and 8b. Additionally, for the AY-5-8320/21/22/24, the time
display is positioned 3§ tines further down so that it appears
immediately below the channel gisplay.

In the horizontai direction the display is positioned by counting
puises from an external 1.7 MHz oscillator which is synchronized
with the horizontal sync puise to prevent ragged edges on each
character. i

Each character is made up of 15 dots in.a 3x5.matrix. With a one
dot border around each character a totai matrix of 35 dots in a 5x7
format is utilized. Each dot lasts 0.8i'sec in the horizontal
direction and is 5 lines high. This gives a rectangular dot and
characters as shown in Figs. 1a and 1b.

The various channel/time dispiay formats are iflustrated in Figs.
4, 6 and 7. The display positioning on the TV screen is shown in
Fige. 68 and 6b.

In the AY-5-8300/01/10/11, the character display is controlled by
two outputs. Character and Color. The video channels are
controlied in the following manner: |

{a) Black/white display
Character Color

0 0 Normal picture

1 0 Black (luminance channel full off)
1 1 . Black

0 1 White

(b) Black/Yellow display
Character Color Normal picture

1 : 0 Black (luminance full off)

1 1 Black {luminance full off and biue
suppressed)

0 1 Yeliow (luminance full on and blus
suppressed)

Other color displays are generated by suppressing one or two
chrominance channels.

in the AY-5-8320/21/22/24, one video output defines the
characters and the other’ a background block. Using these
outputs, a display of any color chargcter on a background of any
color may be obtained.

- The channel data is input on four lines; in the 0—15 or 1—18

channel mode, this information is applied in binary from a diode
encoder attached to the varactor tuning drivers. Binary numbere
greater than 9are detected and displayed as a two digit character

In the clock mode, data is entered on a 4 line BCD bus
multiplexed into 4 time siots. A strobe signal occurring in the
middle of each time slot is used to read the data into the chip.
When the AY-5-1203A clock is used it can be directly connected
to the AY-5-8310/11/20/21/22/24 with no external components
The AY-5-8310/11 displays the time with hours and minutes
(Fig. 4); the AY-5-8320/21/22/24 dispiays the time with hours,
minutes and a flashing colon for seconds (Fig. 5).

in the 00-99 channel mode the data is entered as a two digit BCD
number in Multiplex time slots 1 and 2 in the same manner as the

Fig. 1a CHARACTER SET
(AY-5-8300/10)

Fig. 2 CHANNEL DISPLAY

clock formation,

Fig. 10 CHARACTER SET
(AY-5-8301/11/20/21/22/24)

o

1724

Fig. 3 CHARACTER 8I1ZE
(28/26 INCH SCREEN)




AY-5-8300 Series §IR|

1943

Fig.4 TIME DISPLAY (AY-5-8310/11) Fig.5 TIME AND CHANNEL DISPLAY (AY-5-8320/21/22/24)

_— AY-5-8300/01/10

AY-5-8311
"

Fig.6a DISPLAY POSITION-CHANNEL (AY-5-8300/01/10/11) OR TIME (AY-5-8310/11)

/ AY-5-8320/21

A
HIHE

AY-5-8322

|~

—AY-5-8324
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Pig:00 DIOPLAY POBITION-OHANNEL (AY-8-8300/01/10/11)




AY-5-8300 AY-5-8310
V8301  Av5.320 SPECIFICATIONS

ELECTRICAL CHARACTERISTICS

Maximum Ratings’

Voltage on any pin with respect toVss pin . . . . +0.3 t0 -20V *Exceeding these ratings (;buid cause perma-
Ambient Operating temperature range . . . . . 0°C to +85°C nent damage. Functional operation of these
Storage temperature range. . . . . . . @ . —85°C 1o +150°C devices at these conditions is not implied

—operating ranges are specified below.

-Standard Condmom (unless otherwise noted)

Vaa = 0V
Vas = +17V to +18V
Operating Temperature {Ta) = 0°C to +85°C

Characteristic Min - | Typ™ Wax Units Conditions
Veriical Sync input (Nole 1)
Logic'0’ 0 — 7 Volts
Logic 1’ Vis =5 - Vss +0.5 Volts
Rise & Fall Time — - 5 us 10% to 80%

Min siew rate 5V/usec

Horizontal S8yn¢ Input
Logic ‘0’ 0 — 7 Volts
Logic ‘1’ Vs -1.5 - Vis +0.3 Volts
Rise & Fall Time —_ — 1 us 10% to 90%
1.1MHz Clock Input 1.0 1.1 1.15 MHz
Lagic ‘0’ [+] - 7 Volts
Logic '’ o Vss—5 _ Vss +0.3 Voits
Rise & Fall Time — - 300 ns 10% to 90%
Pulse width : 250 - —_ ns at logic 0 and logic 1 levels
Channel Inputs (Note 1)
Logic ‘0’ 0 - 7 Volts
Logic 'Y’ Vs =5 - Vs +0.5 Voits
Leakage - - 10 AL Vi = (Ves—19) Volts
Display Enable Inputs
Switch point positive edge Vi ~8 — Vi =5 Volts
Outputs -
On resistance - -— 1.5 k2 Vaory =V =2V
Off leakage - - 1 pA Vorr =0V
Turn ON time - - 200 ns 10-90% load 25K & 20pF to ground
Power: AY-5-8300/01/10 : _ - . 400 mw Vs = +19V

AY-5-8320 — - 750 mw Vss = +19V

“*Typical values are at +25°C and nominal voitages. '
NOTE:
1. These inputs are diode clamped to Vss. Maximum clamp current S0uA.
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Fig. 7 INPUT WAVEFORMD




AY-5-8300 Serles
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Fig. 8b OUTPUT WAVEFORMS (AY-5-8320/21)
(AY-5-8322 AS ABOVE BUT DISPLAY STARTS AT LINE 165,
AY-5-8324 AS ABOVE BUT DISPLAY STARTE AT LINR 210.)



E AY-5-8300 Series
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