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Z86C08 SCROLLING LED MESSAGE DISPLAY

AP96Z8X1700

DISPLAY TEXT AND GRAPHICS WHILE SCROLLING THE LED MESSAGE
WITH A MINIMUM OF HARDWARE. THE CHARACTERS ARE DISPLAYED
USING A TIME-DIVISION MULTIPLEX TECHNIQUE WITH MORE THAN SIX
CHARACTERS EASILY ADDED BY SOFTWARE.

INTRODUCTION

THE Z86C08 CONTROLS A
SCROLLING LED MESSAGE DISPLAY

Designed around the Zilog Z86C08, 18-pin microcontrol-
ler, this LED display is capable of displaying text as well as
graphics, with hardware being kept to a minimum. The
present design is configured to display u to six characters,
but additional characters are easily added with minimal
software changes.

The display uses a TDM (Time-Division Multiplexed) tech-
nique to display the characters. That is, each character

segment is turned on for a few hundred microseconds at
a time, then is "refreshed" every 18 ms.

For demonstration purposes, the software routine displays
the time in hours, minutes, and seconds. Once every sixty
seconds, a "secret message" scrolls across the display.
Then, after the message is displayed, the program reverts
back to displaying the time.

THE HARDWARE

The Z86C08 (Figure 1) uses Port 2 for the row data and
clocks the column data out of Port 0. PNP transistors are
used to drive the rows, since the Z86C08 cannot source
the required current directly. The characters are displayed

in a 5x7 format, so only seven lines are needed out of Port
2. A logic Low turns on the transistors, while a logic High
turns them off.
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THE HARDWARE (Continued)

Figure 1.  Z86C08 Circuit Functions
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Each 74HCT164 drives six columns; five character seg-
ments, plus one space. The last Q output from the shift
register is then fed to the DATA input of the next shift
register, while all CLEAR and CLOCK lines are wired in
parallel.

Figure 2.  LED Circuitry

The columns are driven by six 74HCT164 shift registers
(Figure 2). The 74HCT164s do not have the necessary sink
capability to drive the LEDs, so the outputs of the shift
registers drive six 75492 high-current buffers. These are
capable of sinking 250 mA per pin continuously, with
instantaneous current per column approaching 1.5 A.
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THE HARDWARE  (Continued)

To scan the display, a logic 1 is output at P0-2. Next, P0-
1 is taken High, then immediately taken Low, along with P0-
2. This clocks a logic 1 into the first shift register (column
1). Next a character segment is output at P2. The transis-
tors that are turned on will source current for the LEDs with
the column providing a sink path. The columns are left on
for about 500 µs and then turned off.  Now, the column data

is shifted one and a new character segment is output. After
the last column has been scanned, the display is "re-
freshed" starting at the first column again.

To set the time, two push-button switches are connected
to Port 3 to adjust the hours and minutes.

THE SOFTWARE

The initialization part of the program configures the ports,
timers, interrupts, etc. The size of the display buffer (FIFO)
is determined by the number of columns in the display. The
bottom of the display buffer starts at 20H. The upper limit
of the display buffer can extend to 70H. This translates into
a sixteen-character display. There is no need to have a
display buffer larger than the display itself, since only that
many characters can be viewed at a time. A power-up, the
display is configured for showing the time.

The flowchart for the display appears in Figures 3a and 3b.
To keep time, the internal clock was divided down by T0 to
provide an interrupt every 5 ms. The interrupt routine

increments a counter, and when 200 counts is reached,
the seconds register is incremented by one. Also, when
ten seconds is reached, tens-of-seconds is incremented.
This counter continues to increment minutes, tens-of-
minutes, hours, and tens-of-hours. Upon power-up, the
display shows 12:00. When it is around 9:00, the leading
hours digit is blanked. Time is adjusted by two push-button
switches. When pressed, one increments the minutes
register every second, while the other increments the
hours register every second. The time data is stored in
locations 09H-0EH.
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Figure 3a.  Display Flowchart
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THE SOFTWARE (Continued)

Figure 3b.  Display Flowchart
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At sixty-second intervals, the time display is blanked, and
the internal message is scrolled across the display. The
message is stored in an ASCII format. The individual ASCII
characters index a look-up table, which converts the

characters to a 6x7 format (first segment is a space). The
software checks to see if all of the segments have been
indexed at the beginning of the scan. If so, it then indexes
the next character (Figures 4a and 4b).

Figure 4a.  Scrolling the Letter Z.
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THE SOFTWARE (Continued)

For scrolling messages, the display buffer acts like a FIFO
(First In - First Out). The FIFO is cleared at power-up. When
the internal message is being indexed, the character
segments are queued up in the FIFO. The FIFO size is
determined by the size of the display. At the end of each
scan, the next character segment is indexed, and is stored
at the bottom of the FIFO. The character segments are then
shifted up the FIFO one location. This process continues

until the entire message is displayed. At this time, a 0 is
loaded into the FIFO at the beginning of each scan allow-
ing the columns trailing the message to blank out. As the
display is being scanned, the byte at each FIFO location is
output at P2 as each column is turned on. The scrolling
effect is created by shifting the FIFO data at the start of
each scan (Figure 5).

Figure 4b.  Scrolling the Letter Z.
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Figure 5.  Shifting FIFO Data
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Zilog’s products are not authorized for use as critical compo-
nents in life support devices or systems unless a specific written
agreement pertaining to such intended use is executed between
the customer and Zilog prior to use. Life support devices or
systems are those which are intended for surgical implantation
into the body, or which sustains life whose failure to perform,
when properly used in accordance with instructions for use
provided in the labeling, can be reasonably expected to result in
significant injury to the user.

Zilog, Inc. 210 East Hacienda Ave.
Campbell, CA 95008-6600
Telephone (408) 370-8000
Telex 910-338-7621
FAX 408 370-8056
Internet: http://www.zilog.com

© 1997 by Zilog, Inc. All rights reserved. No part of this document
may be copied or reproduced in any form or by any means
without the prior written consent of Zilog, Inc. The information in
this document is subject to change without notice. Devices sold
by Zilog, Inc. are covered by warranty and patent indemnification
provisions appearing in Zilog, Inc. Terms and Conditions of Sale
only. Zilog, Inc. makes no warranty, express, statutory, implied or
by description, regarding the information set forth herein or
regarding the freedom of the described devices from intellectual
property infringement. Zilog, Inc. makes no warranty of mer-
chantability or fitness for any purpose. Zilog, Inc. shall not be
responsible for any errors that may appear in this document.
Zilog, Inc. makes no commitment to update or keep current the
information contained in this document.
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