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scheme of this microprocessor‘ . These devices also are cap-
able of operating with a DMA controller, independently of
the microprocessor. Like other serial devices for micro-
pracessors, they are fully programmable by software,
except for baud clock rate, A full description of these
devices is available®?,

Presented here is a circuit, Figure 1, and program,
Figure 2, for using a DART in polled operation for a single
channel. A timer/caunter CTC* circuit is used to generate
the baud clock frequencies. The rate is detected by soft-
ware and adjusted to the rate of the terminal interfaced to
the DART. The standard rates from 19 200 to 50 baud can
be used, including 110 baud.

The software can be expanded to work with two serial
interfaces with no additional hardware. Total cost of the
DART and CTC circuits is about £14, in low quantities,
This compares favourably with more conventional serial
interfaces for the Z80. A great deal of board ‘real estate’

is saved, further lowering costs. The CTC operates from
the 280 clock, so that a separate crystal for the baud
generator is not required. ‘Odd’ clock frequencies may
be accommodated by changing the CTD division ratios,
although there are limits at higher baud rates.
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Memory considerations for a microprocessor video

interface system

G T Fogarty describes the VIS display system

The VIS (video interface system) display system (CDP
1869 and CDP1870)!, 2 minimal-device-count approach
to colour-character generation, is essentially a CRT con-
troller designed to interface to the CDP1800 series of
microprocessors (CDP1802 and CDP 1804). The system
relieves the CPU of generating screen refresh timing or
data. Other capabilities include programmable background
and character colours, white-noise and tone generator and
hardware scrolling. The scheme described in this article,
while requiring a few more parts, very nearly doubles the
memory access-time requirement of the system and permits
the use of memories approximately half as fast as those
normally required with the video interface system.

VIS SYSTEM OPERATION

The video interface system was designed with minimal
chip count as a goal, A minimum 1/O system requires
only the CDP1869, CDP1870, page memory, character
memory and two bus separator chips (Figure 1). The bus
separators are required to allow the CPU to access the
page memory, The character memory bus multiplexing is
internal to the CDP1870.

The character generating scheme is as follows: the page
memory is a sequential list of character positions on the CRT
screen; its data is a pointer to the character to be displayed
at that screen position, The character memory contains
the actual dot pattern of all the possible characters that
can be displayed. During screen refresh, the CDP1869
generates addresses to the page memory. The page memory
output data, in turn, addresses the character memory,
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Flgure 1, A minimum 1/O system

whose data is then latched into the CDP1870 for serial
output to the CRT screen.

Naote that one character cycle involves two memory
access times: page address to page memory; and page
data (character address) to character memory, 1n a 40-
character-per-line system, the total of these two times is
about 1 us (six dot clocks) minus the page memory address
delay from the CDP1869 and the character data setup time
into the CDP1870.

The timing diagram in Figure 2 shows that the signal,
‘address strobe’, from the CDP1870 advances the page-
memory address in the CDP1869 at the trailing edge,
initiating an address cycle. This signal is analogous in time
to the shift-register load signal in the CDP1870. Therefore,
the next ‘address strobe’ terminates the current access
and initiates the next character access.

microprocessors and microsystems



desigm notes

ADAPTION FOR SLOWER MEMORIES

If page and character memory were accessed in parallel,
the memary speed requirement would be eased substan-
tially. This parallel accessing can be accomplished by
latching the page-memory data and keeping the page
memory one character ahead of the character memory;
the circuit shown in Figure 3 accomplishes this task. A
TTL one-shot multivibrator was chosen for minimal delay.
The multivibrator generates a pulse of approximately
200 ns starting at the trailing edge of the ‘address strobe’
signal, which is used to advance the address counter in
the CDP1869 and to latch page-memory data. The burst
signal, occurring once per horlzontal sync.,, is used to
generate the ‘extra’ address count, During nondisplay
time, the one-shot is disabled to prevent the address counter
from advancing and the latch control is held true. The
latter makes the latch feed through, enabling normal
character memory access. Gates A and B inhibit the last
strobe in half and full resojution, which allows for proper
hardware rolling or scrolling, PMA4—PMAD are addresses
49 of the CDP186Y and are used for the page memory,
With this ‘staggered access' circuit, page memory access
starts at the trailing edge of the new strobe pulse {pulse-
address-out delay) and terminates at the trailing edge of
the next strobe; the total time required is approximately
that to access one full character, Character memory access
starts at the leading edge of the strobe signal (plus Jatch
delay) and terminates at the data setup time requirement
of the CDP1870, also approximately the time to access
one full character. Since the delay through the latch is
similar to the address-out delay of the CDP1870, this
scheme, while it requires a few more parts, essentially
doubles the memory access-time requirement of the video
interface system, and permits the use with it of memories
approximately half as fast as those normally required.
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Design notes

Engineers — have you a design hint or trick of the trade you'd like
to share with your colleagues, but cannot spare the time to author
a fuil-scale refereed paper? Or do you have experience with a
particular part or plece of equipment you feel may be of interest to
others? Why not write a Design Note?

It can be as short as you like — consistent with clarity — and we
can reproduce your software listings straight from printer output.
Send us your sketches and our studio will turn them into works of
art (although we would prefer unlettered tracings).

At present we can offer rapld typeset publication — which can be
turned quickly and simply into glossy reprints for use by your
company,

Send your ideas (or ring for more advics) to Robert Parry,
Microprocessors and Microsystems, PO Box 63, Westbury
House, Bury Street, Guildford, Surrey GU2 5BH, UK.
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