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Editor’s Page

Eight Bit Systems are NOT Dead!

Various publications have carried
death notices for CP/M and S-100, but
despite these announcements there is
still a lot of life in these old systems.
It's true that the selection of new har-
dware has been limited and the number
of new systems sold is small compared
with the IBM-PC, but the CP/M
systems serve their purpose and many
people will continue to use them until
there is something with significant
operating improvements available.

Some people in the industry have lost
track of CP/M because they don’t see
flashy multi-million dollar advertising
for new CP/M hardware and software.
Those integrated do-everything
program and appliance computer ads
are for the non-technical business com-
puter users who aren't sure what har-
dware or software they really need.
The CP/M and other eight bit users are
quietly using the thousands of available
programs to do what they want without
a lot of fuss and excitement.

The new eight bit products are for
the programmer or developer who per-
sonally works with the computer and is
interested in what they can do with
computers, while the IBM-PC type
products are for business users who are
interested in what the computer can do
for their business. A recent survey
disclosed the interesting fact that a
large percentage of computerists who
were supplied with an IBM-PC at their
work place chose a CP/M or Apple I1
system for their personal computer at
home for non-employment related use.
Business users who wanted to continue
word processing, spreadsheet, or other
business related work at home of cour-
se chose a computer compatible with
the one at work.

It appears that the IBM-PC is firmly
established as the first choice for ap-
pliance type business applications
(mainly because of the large number of
business software programs). The IBM-
PC market is primarily for business use
software and hardware enhancements,
and there is also a large market for
programming utilities for the people
developing products for this market.
The new products for the CP/M market

are for multiuser and industrial har-
dware, programming languages and
utilities, system enhancements; and
peripherial devices, SBC microcon-
trollers, and sensors for interfacing to
the real world.

Some of the companies supplying
new CP/M software are BV
Engineering (Engineering programs),
Softaid (MTBASIC), Echelon (Z-System
enhanced operating system), Softad-
vances (DSD 80 debugger), Barnes
Research & Development (BMON sof-
tware In-Circuit Emulator), Poor Per-
son Software (utility programs),
Dynacomp (Engineering programs),
Public Domain Software Center irents
public domain software), Hayden
(Structured Assembly Language
Programming for the Z-80), SLR
Systems (Z80 assemblers and linkers),
and Afterthought Engineering
(Wiremaster wire wrap and PC layout).
There are others, but these are ones
with which I am currently working.
You'll notice that these are all tools or
Engineering programs, not general
purpose business programs for the un-
sophisticated user.

The 8-bit systems that we are using
are not the final answer, and we wiil be
changing to 16-bit or 32-bit systems in
the near future, but it is not necessary
to abandon what we are now using (if it
is doing the job) to replace it with other
hardware currently being offered. By
incorporating new chips and enhanced
operating systems we can continue to
use what we have with little or no
disadvantage until we upgrade to
equipment with improvements which
are not ready at this time.

Hitachi HD64180 Superchip
One of the developments which will
enable us to greatly improve the per-
formance of our CP/M systems is the
new HD64180 CPU which is upward
compatible with the Z-80 and 8080 in-
struction sets. I am still waiting for
more information, but it has MMU
(Memory Management Unit) coatrol of
512K byte physical address space; two
channel DMAC with memory memory,
memory-1/0, and memory-memory
fcontinued o= page 36/
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Build the Circuit Designer 1 MPB

Part 1: Designing a Single Board Computer

by Neil Bungard

%

Introduction

Since the microcomputer revealed it-
self to the public in the early 70's its
applications have branched into two

" distinct catagories:
1. Computer systems
2. Controllers

Computer systems are primarily
used to do iterative numerical
calculations and store relatively large
retrievable data bases. They typically
use higher level languages, and the
system electronics is complicated.

A microprocessor used as a con-
troller typically does not spend much
time doing numerical calculations. Its
time is spent making decisions, input-
ting and outputting, and the majority of
the programming on these systems is
done in assembly language.

Circuit Designer-1, MPB is a single
board computer which is specifically
suited for control applications. It
utilizes an Intel 8035 CPU and has the
following “on board” capabilities.

4K of external program memory.

64 bytes of data memory on the CPU.

YK of external data memory.

Ability to generate 256 /O device
and/or control bytes.

8 decoded input device pulses.

8 decoded output device pulses.

12 bit address bus interface.

8 bit bi-directional data bus interface.

8 bit parallel I/O port interface.

CPU control signal interface.

Software controlled event counter.

Software controlied interval timer.

Single step capability.

Power up reset.

The circuit Designer-1 MPB is truely
a smart, single board control device and
with a simple memory circuit, which
will be presented in this article, CD-1
becomes an affordable dynamic
training tool for understanding and
using chip level microprocessor
techniques. Alternatively, one can use
EPROMs or EEPROMs, an inexpensive
personal computer, and a commercially
available 8048 assembler to utilize the
CD-1 as a cost effective development
system. This configuration will be
discussed in a subsequent article.

Circuit Description

The simplest method of understan-
ding any system is to break the system
into its component parts, gain an un-
derstanding of their operations, then
determine the interaction of the com-
ponent parts within the system. CD-1 is
divided into nine component parts
which should complete a functional
description of its “on board”
capabilities. A complete schematic
diagram is shown in Figure 10.

The CPU. The heart of CD-1, MPB is
the CPU. The CD-1 utilizes Intel’s 8035
CPU which is a member of the 8048
family. The 8035, 8048, and 8748 are pin
compatible microprocessors with dif-
ferences only in the type and amount of
resident program memory. The 8048
has 1K of masked read only memory
which is programmed at the factory.
The 8748 has 1K of electrically
programmable read only memory, and
the 8035 has no internal program
memory. A pin diagram of the 8035 is
shown in Figure 1. Available on the
CPU is an 8-bit bi-directional data bus,
two 8-bit parallel I/O ports, five input
control signals, five output control
signals, two crystal connection inputs,
and four power connection pins. The
function of these individual pins will be
discussed in detail as they are used in
the periphial circuits of the CD-1.

Also resident on the 8035 is an 8-bit
accumulator, a 12-bit program counter,
and 64 bytes of scratch pad memory.
The scratch pad memory is internal
read/write memory and consists of 16 8-
bit general purpose registers, a 16 byte
stack, and 32 bytes of general storage
memory.

The Multiplexed Address Bus. You
may have noticed the absence of ad-
dress pins on the CPU. The 8035 uses
bus multiplexing to derive its address
lines, which reduces the number of pins
required on the CPU. Refer to Figure 2
for the address multiplexing circuit.
For each external memory operation
the CPU must latch the address of the
current memory read, or memory
write, operation. The eight lower order
bits of the address are made available

on Dg through D7, and the four higher
order bits are placed on P2( through
P23. When the address information is
stable, the CPU sends out a negative
going pulse (ALE) which latches the
address into two 74LS373's. Once lat-
ched, the CPU uses this address to ac-
cess either program or data memory.
Program Memory. The program
memory is the only memory space that
can contain program instructions. The
8035 multiplexes 12 program memory
address lines (Ag through A11). This
means that the CPU is capable of ad-

- dressing 4096 (212) memory locations.

Refering to Figure 3, Ag through A1g
are obtained directly from the 74LS373
address latches. Address bit A1 is
decoded via a 74LS32 and a 7T41.S86 to
determine which 2K program memory
block (which 2718) is to be addressed.
PSEN is the pulse which strobes the in-
struction into the CPU. When PSEN
goes low it will be “ORed"” with A1 and
A1]. The result of this “ORing"” will
output a low pulse to the CS on the ap-
propriate program memory. The active
memory will then supply an 8-bit word
which is strobed into the instruction
register via the data bus.

There is a subtle characteristic con-
cerning the program memory which
you should be aware of. The CPU can-
not write into program memory.
Program memory is read only memory
(ROM). This means that if you wish to
write dynamic programs into the CD-
1's program memory that it must be
done via direct memory access (DMA).
This will be explained in detail later in
this article.

As I have mentioned before, program
memory is used to store CPU instruc-
tions. The 8035 retrieves the instruc-
tions from program memory by the
following sequence of events:

1. The 8035's internal program coun-
ter contains the address of the next in-
struction to be fetched.

2. The CPU makes available the con-
tents of the program counter to the ad-
dress bus muitiplexer (two 74L.8373's)
via Dg through D7 and P2 through
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P23, and latches this address infor-
mation into the 74LS373's by pulsing
ALE low.

3. With the address latched into the
74L8373's, it is available on the address
inputs of the program memory. The
CPU then pulses PSEN low and the in-
struction contained in the applied ad-
dress is strobed into the CPU’s instruc-
tion register and executed.

External Data Memory. External
data memory is read/write memory. [t
has its own set of read/write control
signals generated by the CPU, RD and
WR respectively, and it has a unique
set of instructions for its operation. The
CPU’s program counter cannot be set in
this memory space so that the data
placed in this space cannot be used as
program instructions by the CPU. This
memory is used primarily for data
storage. Refer to Figure 4 for the cir-
cuit diagram of the data memory. When
the CPU wants to read data from, or
write data to, the data memory it must
first output a memory address, as it did
for the program memory. The extermal
data memory uses only the eight lower
order address lines so that a maximum
of 256 (28) memory locations can be ac-
cessed. Once the address is latched into
the T4LS373 it goes directly to the two
2112's (256 x 4 random access
memories). If the CPU wishes todo a
memory read it will pull RD low which
will pull CS on the 2112's low, causing
the 2112's to be activated. With RD ac-
tive low, WR will be high causing the
memories to be in the read mode. Since
the 2112's are 256 x 4 bit memories, two
2112's are required to create 8-bit wor-
ds. The 2112's place their 4 bits each on
the data bus, and the CPU strobes this
data into its accumulator. If the CPU
wishes to do a memory write it will
place the data on the data bus and puli
WR low. With WR low the memories
are in the write mode. A WR low also

pulls CS on the 2112's low activating
the memories and writing the data into
them. On the CD-1 only the upper 248 of
the 256 external data memory locations
can be utilized as memory. The eight
lower locations are used for I/O device
code generation. This is explained in
detail below.

The /O Device Codes. Com-
munication with external input and
output devices are accomplished by two
methods on the CD-1. The 8035 can
communicate with external devices
through its parallel 1/0 ports, or it can
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Figure 1: Pinout of the 8035/8048/8748 C.P.U.
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Figure 2: Address Multiplexing Circuit.







