LOW COST EMBEDDED CONTROLLERS FOR USE IN
INDUSTRIAL, COMMERCIAL AND SCIENTIFIC APPLICATIONS

FM-100 Embedded CONTROLLER

The picture shows the FlashModule FM-100 controller

DESCRIPTION

The FlashModule FM-100 is a new addition in our FlashModule
range. In common with all controllers in the range it has a power-
ful 16-bit 68000 based controller, 512 K-bytes of Flash EEPROM,
512 K-bytes of static RAM. Code that is written for this controller
can also be used with little modification on any other controllers
in this range, allowing the user to choose the controller most suit-
able for a particular application without having to rewrite the code
each time.

The serial ports can be configured to operate over a wide range of
formats. By default the terminal serial port (S1) is configured to
operate at 38400 baud with a data format of 8 bits, 1 stop bit and
no parity. CTS/RTS handshaking is used as standard on the serial
port. Baud rates can be configured from an application program
in the range 300 to 38400 baud.

The 512 K-bytes of on board RAM can be expanded up to 8.5 M-
bytes using static RAM on an expansion card. When the Flash-
Module is used with our RAM expansion cards the operating sys-
tem detects how much RAM is available and configures the
memory manager accordingly at power up.

The 512 K-bytes of Flash EEPROM on the FlashModule can be
user programmed using the utility programs provided with the
Development or Starter Packs. The Flash memory can be pro-
grammed using the single 5 Volt supply removing any require-
ments for high voltage supplies. The Flash memory is divided up
into eight blocks each of 64 K-bytes. Before data can be pro-
grammed into one of these blocks the whole block must be erased.
When using the Minos operating system the first three blocks of
the Flash memory are protected for system use and cannot easily
be erased or written to. The remaining five blocks are designated
user sectors and can be read or written as required. The utilities
provided allow data to span block boundaries and a sector will
only be erased if an area to be programmed contains data. Turn-
key programs can be loaded into the Flash memory and run from
power on. To allow these programs to be modified a switch is pro-
vided which gives access to the development environment. The
on board Flash memory can be expanded up to 1 M-byte using an
expansion card. As with the static RAM expansion, when the CMS
expansion cards are used the operating system will detect how
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much Flash or EPROM memory is
available and configures the
memory manager accordingly. The
whole on- board Flash memory can
be erased and reprogrammed using
the Flash-Formatter card which con-
tains a compatible Flash memory
and a default boot EPROM to enable
new programs or data to be
uploaded. The FlashFormatter card
is supplied in the multi license De-
velopment Packs, it can also be used
in data logging applications to
upload data or download programs
or parameters.

The Module Bus expansion connec-
tor is a 68000 bus that allows extra
memory and peripherals to be
added to the FlashModule control-
ler. The FlashFormatter and the
static RAM expansion cards use this
expansion bus to interface to the
processor. The bus supports A0:23,
DO0:15 and all the address and data
strobes, control lines and four inter-
rupt lines. Also supported on the
Module Bus expansion is M-Bus or
12C bus. This is a high speed serial
bus used for interconnecting a range
of peripheral devices. Other prod-
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ucts in the FlashModule range
use M-Bus devices for the dig-
ital 1/0 and some of the ana-
logue 170 as well as the real
time clock that is present on all
products in the range. The ex-
pansion bus allows the Flash-
Module products to be used
with the many peripherals from
our Module Bus range. These in-
clude Serial 170, Video output,
Analogue 170, Digital 170,
timer/counters etc.

The FM-100 has 16 digital 1/0
channels that are fully compat-
ible with CMOS or TTL inputs
or outputs. When used as chan-
nels each channel can be
configured as an input or an
output. If they are configured as
outputs, when read, they will
return the last value that was
written to them.

SOFTWARE
DEVELOPMENT

All development tools for the
FlashModule product range
make use of Cambridge Micro-
processor Systems Ltd own real
time multi tasking operating
system. The operating system

has been developed specifically
for use in embedded control en-
vironments and makes 170 de-
vices

very easy to use. It removes all
the device specific code from the
user and provides a uniform in-
terface, this allows the user to
use a range of devices including
serial ports, liquid crystal dis-
plays, key pads etc. without
having to understand the device
or write any code. The task
scheduler is based on a round
robin method giving a time slice
to each running process in turn.
Also provided is the ability to
signal between processes. The
operating system can be li-
censed on a single board basis
or royalty free unlimited copy
multi license basis. If the multi
license package is purchased the
operating system can be used
FREE of charge on all
FlashModules. The single li-
cense option allows the operat-
ing system to be used on the
FlashModule for which it is pur-
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chased. The software support
provided in all packages is com-
patible with all FlashModule
products. You simply purchase
your chosen development pack
and then choose which control-
ler is required for the particular
application. For new applica-
tions you can simply purchase
the relevant controller. Any fu-
ture updates to libraries for ex-
tra features and new controllers
can be obtained free of charge.

The FlashModule can be pro-
grammed in Modula-2, ‘C’ or
assembler. Modula-2 is a very
easy language to learn. It is simi-
lar in structure to Pascal. The
CMS implementation of
Modula-2 includes a number of
additions to the language to al-
low the language to be used in
an embedded environment. The
Modula-2 Starter Pack is the
lowest cost package for devel-
oping with the FlashModule

range. It includes full documen-
tation, power supply, interface
cable for the PC, your chosen
FlashModule with a single ver-
sion of Minos, Modula-2 inter-
preter, utility programs and ex-
tensive example programs. The
‘C’ Starter Pack includes C Cross
Compiler, 68000 Assembler,

Linker, Make utility, Editor, Li-
brary manager, full documenta-
tion, power supply, interface
cable, your chosen FlashModule
with a single version of Minos,
utility programs and extensive
example programs. The Devel-
opment Packs are supplied with
the same items as the Starter
Packs but they have an unlim-
ited multi copy Minos License
and a FlashFormatter card. The
FlashFormatter makes it very
easy to copy your application
and program the Flash memory
on future purchases of Flash-
Module controllers

ORDER CODES

Order Code Product Name

FM-100 FlashModule FM-100
16 TTL/CMOS Digital I/O, 1 Serial port

FM-200 FlashModule FM-200
10 TTL/CMOS Digital I/O, 3 Serial ports

FM-400 FlashModule FM-400
26 TTL/CMOS Digital 1/0, 3 Serial ports, LCD, Keypad, 8 Analogue inputs,
2 Analogue outputs

FM-600 FlashModule FM-600
42 TTL/CMOS Digital 1/0, 3 Serial ports, LCD, Keypad, 16 Analogue inputs,
2 Analogue outputs

M-100FMS Modula-2 Starter Pack
Single License Minos Modula-2 programming package (including FM-200)

GC-100FMS  C Starter Pack
Single License Minos ‘C’ programming package (including FM-200)

M-200FM Modula-2 Development Pack
Multi License Minos Modula-2 programming package (including FM-200)

GC-200FM C Development Pack
Multi License Minos ‘C’ programming package (including FM-200)
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SPECIFICATION

CPU. Motorola 68K controller, 14.7456 MHz Main clock
speed.

Memory. 512 K-bytes of on board programmable Flash
EEPROM,

512 K-bytes of Static RAM, No wait states, battery
backed.

Serial Port RS-232 user selectable baud rates - 600 to
38400, user selectable data size — 7 to 8 bits, user
selectable stop characters - 1 or 2, user selectable par-
ity odd, even or none, hardware handshaking RTS/
CTS.

Digital. 16 digital TTL/CMOS compatible 1/0, User
configurable.

Module Bus Expansion. A0:23, D0:15, 4 Interrupt in-
puts, 1 nonmaskable interrupt input, M-Bus or 12C bus
interface.

Environmental. Operating Temperature Range 0 - 70
degC, Relative Humidity 0 to 90% (non condensing).

Power Supply. 5 Volt operation, Many low power
modes, < 100mA typical current consumption. Many
low power modes available including sleep mode with
wake up on interrupt or timer.
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