CONTROL

UPDATE

News of the CUBE range of industrial control products

sent to customers of Control Universal Ltd -

Our New Home

Bearing an uncanny resemblance to our Company Logo
(surely a good omen!) our new premises from 1st May
1985 will be: .
~ 137 Ditton Walk
Cambridge CB5 8QF

New Sales telephone number (4 lines)
: 0223 244447

New General Switchboard Number (6 lines) 0223 244448

We retain our existing Telex Number
995801 GLOTX-G

Please use the old address and telephone number until 1st May:
Control Universal Ltd, Andersons Court, Newnham Road, Cambridge CB3 9EZ

Until 1st May 1985:
Telephone for all calls 0223 358757 (10 lines)

Universal Microprocessor Development Tool —
use BBC, IBM, FLEX Systems or terminal

— In-Circuit-Emulation
CUBULATOR provides in-circuit-emulation with the target processor still
plugged in, ensuring true test validity. Two versions cover a wide range of
microprocessors.
Group A: 6800 6802 6801/3 6805 6809 6502 68008
Group B: 8080/5 Z80 NSC800 8088
— ROM Emulation
CUBULATOR has 16kB of RAM to simulate a ROM live on the target.
— EPROM Programming
On-board programmer blows the EPROM developed using CUBULATOR.

See page 3

Real Time
BASIC

Completes the Tools for Industrial Control

The fundamental theme of Industrial Control is the ability to handle events.
The problem with standard BASIC is that if an event is to be catered for,
e.g. fluid reaching the top of a tank, then either much valuable time must be
spent unnecessarily checking that input, or else the whole program must
wait for the event.

Real Time BASIC overcomes these difficulties by allowing a BASIC
command to set up a “trap” for action to be taken upon the condition being
satisfied, and then passing on to the next BASIC command. The Real Time
Kernel then looks after the checking of the condition in a highly efficient
machine code manner, and implements the action when appropriate.
BASIC itself is not slowed down at all, and the user finds the technique
exceptionally easy to use.

See page 6.

Control NET

Error Checking on CUBE Communication

The first version of Control NET is now being shipped in all EurcBEEBs
with version 3 MOS. This version allows simple communication, but
without error checking. The second version will be ready in June, and is

described on page 7.

New products

CUBE Doublestore FDC — p.8
Now shipping for use with 6502/
EuroBEEB and 6809.

CUMEM Selecta — p.8

Provides eight battery-backed out
of up to 64 sockets ‘‘sideways”
memory blocks.

CUBAN-12A — p.9

Now low cost integrating 12-bit
analog-digital converter with 16
channels.

CUBAN-12B —p.9
CUBAN-12 redesigned with improv-
ed performance and reduced price.

INDIO-II — p.7

Eurocard interface to the industry-
standard modular i/o system re-
designed for Control BASIC and
Real Time BASIC.

BeebFLEX Upgraded — p.4
Always an excellent buy, further
upgrading takes it streets ahead.

Twice as fast...—p.12
Both 6502 and 6809 CPU’s are now
being offered in 2MHz versions.
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The CUBE
Microprocesssor
Development
Laboratory

New for 1985, Control Universal are
making a feature of total support
for microprocessor product devel-
opment.

Both major development systems
have been revamped, for €809/
FLEX and 6502/BBC BASIC, with
many important innovations:

= Cubulator (see left)

u CUBE Serial Terminal

m 2 MHz operation

s Sideways memory

= Doublestore floppy disk con-
troller

m 32" disk drives

See page 2.

smArtwork

This Printed Circuit layout package
runs on the IBM Personal Computer
or compatibles, and provides auto-
routing to speed up the artworking
process. At an astonishing £895, it
costs around a fifth of its rivals.

See page 2.




" CONTROL UPDATE

evlopet Systems
Full Range Support from

Control Universal

Prototyping Boards
PCB layout

““The CUBE Microprocessor Laboratory”

A full range of microprocessor development tools,
concentrating on ease of use and value for money.
m High Level Languages
 Machine Code Assemblers and Compilers
Cross-Assembly for single chip micros
Target System Debugging
- EPROM Programming and Erasure

Upgraded Rack-mounted Development

Systems

All CUBE development systems are
rack-mounted which has enormous
advantages in terms of flexibly con-
figuring the system to the exact re-
quirements of the user. If the user in-
tends to use CUBE cards as all or part
of the target systems, the rack provides
an environment for debugging both the

application and any new hardware that
may be developed for use on the
CUBE bus.

The upgraded range of the rack-
based CUBE Development Systems
are now all organised so that the key-
board and video text display are pro-
vided by a standard terminal.

2MHz 6809 CUBEFLEX System — now £1595

The CUBEFLEX system is a general
purpose microprocessor development
system, whose main benefits are the
ability to develop code for 6809 sys-
tems using the standard editor, assem-
bler and a choice of compilers, and for
almost any other processor using a
cross assembler.

FLEX software

To further improve 6809 programming
throughput, a number of high level
languages are available, including
PL/9, Pascal and ““C"'. See the Control
Universal price list for the complete
range.

CUBULATOR support

The CUBEFLEX System supports

CUBULATOR, the new in-circuit emu-
lator, ROM emulator and EPROM pro-
grammer, and with this tool is particu-
larly suited to single chip microproces-
sor development — see opposite.

As a target system

A particularly popular aspect of CUBE-
FLEX is that its low cost and robust
construction make it an attractive
proposition as the target system itself,
after the development phase is com-
pleted. If the target system is rather
smaller in scope, CUBEFLEX is the
obvious environment for developing an
application based on the EuroCUBE-
09 cpu card and other CUBE modules.

6809 Flex System Specification

The standard system includes the following upgraded specification

= Flex operating system with Editor
and Assembler.

= Paging system can extend
memory to 1MB

m 56kB battery-backed CMOS RAM
= Twin disk, total 1.4MB

= 2MHz operation

= Six spare slots

6502/EuroBEEB Systems See page 4

CUBE Standard Terminal

Control Universal have sourced this
robust fully-featured serial terminal
specifically for use on CUBE develop-
ment systems. At £475 it represents

exceptional value, and is a convenient
means of providing a keyboard and
video display.

EPROM programmers
and Erasers

Apart from the EPROM programming
facilities on CUBULATOR, the CUBE
range includes three EPROM pro-
grammers.

“Softlife” This costs only £65, and
plugs into the user port on either the
BBC Microcomputer or CU-KEY 99,
the CUBE System keyboard. It will
program 2764 or 27128 types.
“System CU-PROM” This costs
£119, and is much more versatile than
the Softlife. It plugs directly into the
CUBE rack and can be used with either

6502 or 6809 systems. All types, both
27 and 25 series, from 2716 to 27128
are catered for.

“CU-PROM for BBC” is the same
price and has the same features as the
System CU-PROM, but is designed for
use with the BBC Microcomputer, and
is complete in a desk-top case.

“Erasers . ."> Just a simple but essen-
tial tool, the GP EPROM Eraser is
available with or without a timer, at £95
and £85 respectively, and will erase 14
EPROMs.

CUBE processor and peripheral
boards provide a wide range of stan-
dard equipment, but sometimes a user
will need a board that is not catered for
in the CUBE range. The first step might
be to use the Delegate prototyping
board with has a VIA i/o port and
address decoding on 4rd of the board,
and prototyping trackwork on the other
#ards.

When a design is proven to work, you
may wish to produce proper pcb art-
work, and smArtwork is a powerful
piece of software which does for £895
the pcb layout jobs that we have found
only rivalled by other packages costing
at least five times as much.

smArtwork can produce single or
double sided boards up to 10" x 16".
Tracks can be down to 0.012", or up to
any multiple of 0.050". Minimum track
spacing is 0.019", and pads start at

Control Universal Limited, 137 Ditton Walk, Cambridge CB5 8QF
Telephone: Sales (0223) 244447, General (0223) 244448. Telex: 995801 GLOTX-G

0.062" diameter on a 0.050” grid. The
software is autorouting, and allows one
thin track to run between two pads on
0.1" spacing.

The whole screen displays a section
of the pcb in two colours for a double
sided board. The display represents a
2" x 4" area of the finished board.
Common DIP and SIP footprints are
supplied in a library.

It runs on an IBM personal computer
with DOS 2.0 or later, at least 192kB of
RAM, two 360kB disk drives and the
colour graphics extension board.

PCB layout plots are produced in a
form suitable for prototype work on the
Epson FX/RX/MX series of dot matrix
printer, and for production runs on a
suitable pen plotter (eg. Houston DMP-
41 or Hewlett-Packard HP7475A). The
software supports the Microsoft mouse
for faster input of data.

continued on p.3




— In-Circuit-Emulation

A unique, patented system allows the
CUBULATOR to provide in-circuit-
emulation with the target processor
still plugged in. This ensures true test
validity, and is achieved through the
ROM socket of the target micropro-
cessor system. Each version is cap-
able of supporting one of two wide
ranges of microprocessors.

Group A: 6800 6802 6801/3 6805
6809 6502 68008

Group B: 8080/5 Z80 NSCB800 8088

Inits ICE mode CUBULATOR allows

up to 16kB of object code to be treated

— ROM Emulation

CUBULATOR provides 16kB of RAM
which can be downloaded from any
host computer with a serial port and

— EPROM Programming

CUBULATOR finally provides for the
de-bugged code to be blown into
EPROM, and the system includes the
new “fast algorithm”, invaluable for
cutting the programming time of large
EPROMs down to a fraction of the
standard time.

as the ROM containing the system
vectors. This memory is actually RAM
in the CUBULATOR, and replaces the
ROM from the socket the CUBULA-
TOR is plugged into. The CUBULA-
TOR RAM may be examined and
changed at will from the host system.
In addition, all the other memory and i'o
ports fitted to the target system may
be examined. RAM memory and ports
may be changed to new values. Note
that even ports that are not memory
mapped, such as those on a Z80, are
accessible by CUBULATOR.

which can then be run, debugged and
modified “live”, while developing the
code.

In addition, use of the CUBULATOR
frees the development system as
soon as the code has been transfer-
red. This allows the engineer to get on
with another job immediately.

Use your own development system

— Drivers available for standard termi-
nal, BBC Micro or Flex System now
— IBM PC and compatibles soon

The CUBULATOR communicates with
a host device through its serial port.
This may be a standard terminal with
RS232/423, or through the serial port
on a BBC, BeebFLEX or CUBEFLEX
system. By early summer there will be

software drivers allowing an IBM or
suitable compatible to work with
CUBULATOR.

Each of these alternatives provides
the keyboard and video display; the
computers additionally provide
assembly/cross assembly facilities
and disk storage for up and down
loading to and from the RAM in
CUBULATOR.

smArtwork continued

IBM compatibles may also be used,
but care must be taken that they are
really compatible in all the necessary
factors. A list of recommended com-
patibles is available on request, and a

demonstration disk is available on loan
to test out your machine. We have
found that the Sanyo PC series allows
smArtwork to perform satisfactorily, at
about half the price of an IBM. These
systems are available from Control
Universal.

The technique would be much the
same for a conventional multi-chip
systems, but for this example, sup-
pose that the product to be developed
is based on one of the new CMOS
single chip microcomputers, eg. the
Hitachi HM6303Y. The CUBEFLEX
system is a particularly suitable micro-

processor  development  system,
because of the cross-assemblers that
are available for it. Single chip micro-
computers have to be developed
using cross-assemblers, as there are,
by definition, no development systems
based on the single chip processors
themselves.

Source Code Development and Assembly

The programmer creates his source
code using the editor, on the terminal.

In-Circuit-Emulation

The CUBULATOR EPROM cable is
plugged into the EPROM socket of the
target system. This may be an exter-
nal socket or a “'piggy-back’ arrange-
ment. CUBULATOR'’s communication
cable is plugged into an extra serial
port on the CUBEFLEX system, and
the CUBULATOR program called from
disk. This requests the programmer to
specify the processor being used, and
the type of EPROM being simulated
(anything from 2716 to 27128). The
next instruction is to press the reset
button on the CUBULATOR, and
power-up or reset the target system. If

EPROM Programming

When the programmer is satisfied with
the code, an EPROM can be blown
directly from the code that has been
proven to work in the CUBULATOR
RAM. A blank EPROM is simply
placed in the ZIF socket, and the
choice made between fast and slow
programming algorithms. The fast
version considerably improves on the

Standard Processors

He then invokes the cross-assembler,
which creates an object file on disk.

all is well the “emulate” light on the
CUBULATOR comes on.

The programmer can now call the
object file from disk by name, and it
will load into the 16kB RAM space on
the CUBULATOR. However, this RAM
is now being treated by the target
system as its own ROM. The program-
mer can now run the code, setting up
to four break points at will, examining
and changing code in hex format, and
examining or changing the registers.
Amended code can be saved back to
the disk under a different filename.

14 minutes normally taken for a
27128, but not all manufacturers
guarantee long-term integrity if this
method is used, so the standard algor-
ithm is also provided. Note also that
the computer is released while
EPROM programming takes place,
allowing the user get on with the next
job.

Use of CUBULATOR with standard, multi-chip systems

Most general purpose computers use
multi-chip systems, i.e. they have at
least the CPU, ROM, RAM and i/o on
separate chips. Usually, such systems
have more than one ROM socket.
From the point of view of CUBULA-

ROM Emulation

In a multi-chip system there is very
likely another ROM socket that needs
code to be developed. In this case the
principal ROM, now developed and
blown into ROM, is used to power up
the system, and the CUBULATOR
EPROM cable is plugged into the
secondary ROM socket. The code for
this socket is then developed using
the same editor and assembler or
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TOR, the important socket is the one
in which the processor expects to find
the power-on reset vectors, as it is
through these vectors that CUBULA-
TOR gains control. This is the socket
which is used for in-circuit-emulation.

cross-assembler as before, and again
transferred as object code to a disk
file.































