National Bipolar PROMs
Semiconductor

DM76S64/DM86S64 Bipolar Character Generator

General Description

DW76S64/DM86S64

The DM76S64/DM86S64 is a 64-character bipolar the character addresses “fall through’’ the latch. And
character generator with serial output designed primarily when the address latch contro! signal goes low, the
for the CRT display marketplace, and packaged in a character addresses are latched.

standard 16-pin DIP. The DM76S64/DM86S64 incor-

porates several CRT system level functions, as well as a Features

7 x 9 or 5 x 7 row scan character font. The DM76564/

g m  B4-character—row scan
DM86$64 performs the system functlorTs of parallel m 5x7or7x0 font
to serial shifting, character address latching, character . C § labl ith shif .
spacing and character line spacing. These system func- usFom onts available with shift options
tions have required extra packages in the past. ® Serial output
m  16-pin package
Shifted characters can be generated by the on-chip m 35 MHz typ clock rate
subtractor. m On-chip input latches
= - . . = -chip shif i
The clear inout and the load enable input are active low. On-c fp shift reglsFer
Load enable is synchronous with the dot clock. Both . On'Chfp dot blanknrlg
the line clock and the dot clock are positive edge- m  On-chip row blanking
triggered. When the address latch control signal is high, m TRI-STATE® output
7x9 5x7 FONT PACKAGE
DM76564BWF/DMB6564BWF X Upper Case Biock Letters N, J
Divi76S64CAE/DMB6S64CAE X Shifted Lower Case Block N, J
DM76564CAB/DM86S64CAB X Upper Case Block Letters N, J
DM76S64CAH/DM86S64CAH X Shifted Lower Case Block N, J
DM76S64CTA/DM86S64CTA X ASCH Character Set N, J
DM76S64CTB/DMB86S64CTB X ASCII Numerals and Control N, J
Block Diagram Connection Diagram
AGORESS LATCH Dual-In-Line Package
TONTROL
1 U 16
0 A2 — Vcc
A5 LATCH = 2 15
3 Al — p— A3
A LATCH, = : a0 = LLayv
ADDRESS LATCH _4 13
a3 LATCH [—b] CHARACTER ] © 64X 64 BIT CONTROL ] | A5
x L) DEg;lB\:ER ® forjr':lex Order Number CTEAR — 2 oureur EnmeLE
2 ™ : DM76564XXX*/J LINE GLOCK — L outeut
ATCH ] . or DM86S64XXX*/J 7 0
At h . See Ns Package J“GA CLOCK CONTROL ~— b— LOAD ENABLE
At LATCH 8 Order Number N = 2 povcLock
TRG BIT DMB86S64XXX"*IN
le"""“ 0 See NS Package N16A TOP VIEW
cLock apTune | Loglc SymbOI
CONTROL COUNTER/ 9-70-1 MULTIPLEXER
SHIFTER 7 ADDRESS LATCH QUTPUT
EONTR‘I‘IGL o= ENABLE
EDGE-
LINE 1 TRIGGERED Al—] p— ouTPUT
cLock GENERATOR l l l l A2 —]
TRISTATE
SERIAL A = j——= DOT CLOCK
CLEAR o OUTPUT SHIFT REGISTER gllj;;:g; — SuTPUT g —] Loro
? A5 = ENABLE
DoT LOAD OUTPUT ?
CLOCK ENABLE ENABLE TLEAR
CLOCK GEN
* alpha pattern designators
® . " = LINE CLOCK
TRI-STATE® is a registered trademark of National Semiconductor Corp. CLOCK CONTROL
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Absolute Maximum Ratings (note 1)

Operating Conditions

MIN MAX UNITS
Supply Voitage —0.5V to +7V Suppty Voltage (Vgg)
Input Voitage —1.5V to +5.5V DM76564 45 55 \"
Output Voltage —0.5V to +5.6V DM86S64 475 5.25 . v
Storage Temperature ' —65°C to +1 SOBC Ambient Temperature (TA)
Lead Temperature {Soldering, 10 seconds) 300°C DM76564 55 +125 °c
DMB6564 o] +70 °c
Logical ‘0" Voltage 0 0.8 A\
Logical *'1"" Voltage 2.0 65 \
DC Electrical Characteristics (Note 2)
SYM PARAMETER CONDITIONS MIN TYP MAX UNITS
e Input Load Current Vce = Max, VN = 0.45V —800 uA
hH Input Leakage Current Vee = Max, VN = 2.4V 40 uA
) Input Leakage Current Ve = Max, ViN = 6.5V 1 mA
VoL Low Level Output Voltage Vge = Min, lgL = 16 mA 0.35 0.45
ViL Low Level Input Voltage Ve = Min 0.80 \%
ViH High Level Input Voltage Vcce = Min 2.0 \Y
\7e} Input Clamp Voitage Vee = Min, Iy =—12 mA —0.8 -15 A
CIN Input Capacitance Vg =5V, VIN=2V,Ta = 25°C, 4.0 pF
1 MHz
Cco Output Capacitance Vee =5V, Vo =2V, Ta =25°C, 6.0 pF
1 MHz, Output “OFF"’
Icc Power Supply Current Vg = Max, All Inputs Grounded, 80 140 mA
Output Open
TRI-STATE PARAMETERS
Isc Output Short-Circuit Current Vo =0V, Vee = Max _ -15 —-70 mA
IHZ QOutput Leakage Vee = Max, Vo = 0.45 to 2.4V, +40 MA
Chip Disabled
VOH Output Voltage High IoH =2 mA 24 3.2 A\
AC Electrical Characteristics (note 2)
DM76564 DM86564
SYM PARAMETER CONDITIONS UNITS
MIN TYP MAX MIN TYP MAX
Access Time
Tpo Dot Clock to Qutput 25 50 25 40 ns
TeA Output Enable 10 35 10 30 ns
TER Output Disable 13 35 13 30 ns
Set-Up Time
Ts1 Load to Dot Clock 25 7 20 7 ns
Ts2 Address to Load See 335 54 280 54 ns
Ts3 Clear to Load Switching 335 14 280 14 ns
Tsa Control to Line Clock Time 50 —-10 40 —-10 ns
Tss Line Clock to Load Waveforms 1140 156 950 156 ns
Tse Address to Address Latch 50 6 40 6 ns
Hold Time
TH1 Load from Dot Clock 5 -6 0 -6 ns
TH2 Address from Load 0 -14 o] —14 ns
TH3 Control from Line Clock 120 23 100 23 ns
THa Address from Address Latch 50 3 40 3 ns
21-45
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may be operated at these values.

Standard Test Load

Note 1: Absolute maximum ratings are those values beyond which the device may be permanentl

Note 2: These limits apply over the entire'operating range unless stated otherwise. All typical values are for Vg = 5V and Tp = 25°C.

§ AC Electrical Characteristics (continued) (Note 2)
8 DM76S64 DM86564
SYM PARAMETER CONDITIONS UNITS
E MIN TYP MAX MIN TYP MAX
(o] Pulse Width
- Twi Line Clock 50 12 40 12 ns
8 Tw2 Clear 50 6 40 6 ns
3 Tw3 Dot Clock 25 12 20 12 ns
Twa Load 40 8 30 8 ns
I~ Tws Address Latch 50 22 40 22 ns
E fMAX Clock Frequency 18 35 22 35 MHz

y damaged. They do not mean that the device

Vee m Input waveforms are supplied by a pulse generator
having the following characteristics: PRR = 1 MHz,
ZouT = 50 &, ty < 5 ns and tf <5 ns (between
200 1.0V and 2.0V).
® TpQ is measured with output enable at a steady low
DEVICE level.
outeut & I
30pF 1k
Switching Time Waveforms
Tsg Tha -
v
ADDRESS INPUT
W = Tsg— TH2
ADDRESS
LATCH CONTROL \
Twi Tws =
LINE CLOCK Y Tss
Tsq— TH3
CLOCK CONTROL
Tw2 q i Ts3 Twa
CLEAR
Ts1 TH1
LOAD ENABLE \k 7?
Tw3 Tpo
DOT CLOCK \__/—\__
Tea=
QUTPUT ENABLE 1.5V
- TER
/
ouTPUT >{ 15V {
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Truth Tables
A) ADDRESS LATCH
ADDRESS LATCH FUNCTION
CONTROL PERFORMED
1] Latched
1 Fall Through
B) OUTPUT
OUTPUT STATE OF
ENABLE THE QUTPUT
1 Output Hi-Z
0o Data Out
C) 4-BIT LINE COUNTER
CLOCK CONTROL LINE CLOCK CLEAR LINE COUNTER
H 5 H increment line counter
X X L Asynchronous clear
resets counter
L X H Ctock inhibited
H . N H No change on high-to-
tow clock edge
X = Don't care
Definitions

AO—AS: Character address. A 6-bit code which selects
1 of the 64 characters in the font.

Clear: Active low clear for mod 16 row counter, (can be
used to truncate mod 16 counter).

Line Clock: Clock that advances the line counter.
Advances counter on the low-to-high transition.

Clock Control: Enables line clock when high and
disables line clock when low.

Load Enable: Active low load command which routes
data from the character ROM to the ‘D’ inputs of the
7-bit shift register.

Dot Clock: A low-to-high transition of the dot clock
loads the shift register if load enable is low or shifts
data if load enable is high.

Output Enable: An active low output enable. When high
the output is in the Hi-Z state.

Output: A TTL TRI-STATE output buffer.
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DM76S64/DM86S64

Functional Description

To select a character, a 6-bit binary word must be
present at the address inputs AQ—AB when the address
latch control is high. This address can be latched by
bringing the address latch control signal low after a
40 ns set-up time. When the clear input receives a low
pulse, the counter is reset to zero. The shift register can
be loaded (Ts2 ns) after the character is addressed.
Data, representing 1 horizontal line of the addressed
character, is available at the output when the load
enable input is brought low. As shown in Figure 1,
valid data arrives serially at the output. Dot clock

character will add lows to the end of character. This
provides a horizontal spacing between characters.

Figure 2 shows how the counter sequences through the
rows of addressed lines with the application of clock
pulses at the line clock input. Any additional line
clocks beyond that required to display the character
will put a vertical space between characters. This spacing
can be truncated by bringing the clear input low.
Detailed system application infomation is contained in

application note AN-167 available from National.

pulses beyond that required to shift out 1 line of the

LINE

cLocK \ /
CHARACTER J

ADDRESS x

INPUT

00T CLOCK 1 2 3 L 5 1] 7

OUTPUT

A

OUTPUT

Low
{SEE NOTE)

o

VALID DATA OUT

Note. Output goes and stays low following the leading edge of the eighth Dot-Clock pulse until Load enable is enabled again and new

parallel data is loaded into the shift register.

FIGURE 1. Character Cycle

e \alf

CHARACTER
ADDRESS
INPUT

c€LOCK
CONTROL

INED ©) G ED &P &
NG | \_ [

\\_/[7

DISPLAY
FIRST LINE

—

—————aje——— SECOND LINE

OF N CHARACTERS

BISPLAY

DISPLAY
THIRD LINE
OF N CHARACTERS

-

OF N CHARACTERS

FIGURE 2. Line Cycle
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Functional Description (continued)

A two character display example is shown in Figure 3
and a typical system timing waveform is shown in
Figure 4. '

A chip select input is provided for expansion of the
character font. The various standard fonts are shown in
Figures 5, 6, 7, 8, 9 and 10. Descending characters
in the 5 x 7 fonts are shifted by virtue of their place-
ment in the matrix. Descending characters in the 7 x 9
fonts are shifted (by the on-chip line shifter/
counter} the number of lines indicated by the number
in the upper left hand corner of the character drawings
in the figures.

Character Cycle — ROM data corresponding to 1
line of characters is loaded into the shift register Tg2
after the ROM is addressed. When load enable goes low,
ROM data is allowed to be present at the D input of

- |

' TWG CHARACTER CYCLE

the shift register via the MUX. The first bit of the ROM
data is transferred to the output at the next low-to-high
transition of the dot clock. After load enable goes back
high, the second to seventh clock pulses shift out the
rest of the selected row of the addressed character.
Additional clock pulses will shift out low data used
for spacing.

Line Cycle — The line counter is a mod 16 counter.
A low-to-high transition of the line clock advances the
line counter to the next count. If, for any reason, the
counts need to be truncated, a low signal at the clear
input resets the counter to zero. The clock control may
be used as a line clock disable. A high signal at the line
clock control terminal enables the counter and a low
signal disables the line clock.

| |

A1
ascin | A2 ] I
JORESS |
ADD
INPUTS | A3 | |
A4 | |
L A5

LOAD
ENABLE 1_' LJ

L

CLOCK

CLOCK  LINE GUTPUT
CONTROL CLOCK TLEAR ENABLE

ADDITIONAL
LINE COUNTS
FOR VERTICAL
SPACE

|
%
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FIGURE 3. Example of Two Characters Display Timing
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Functional Description (continued)
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N Functional Description (continued)
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Functional Description (continued)
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Functional Description (continued) =
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