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PRELIMINARY CONCEPTRELEASE

Thisfamily of baseboardsand plug- inmod ulesisde-
signedasanex tendableandflexi bleway of implementing
embedded systems with standard plug-in modules in-
serted into sock etsin abase board.

EventheCPU isselectable....therearetwopossi bili ties
tocover arangeof appli cations:

AnAVRRISCmicrocontrol lertypeAT megalO3with
128 kBytes of FLASH, 4kByte of RAM, one UART,
timers, powerful interrupts, programmable in C, BA-
SIC or assembly code; or

- A 28-pinTiny Ti ger “E” device, aCPU mod ulefrom
WilkeTechnol ogy (Ger many) with FLASH, RAM, 20
Mhz CPU, 2 UARTS, programmed in Multi-tasking
BA SIC. Thisdevicehasseveral 10- bitanaloginputs.

The Base-boards.

Theflexibil ity of thissystemisthevari oussizesof base
boardsinthefamily. Theserangefromathree- slot unitfor
simpledatagatheringandinter facingthrougha5- slotand
anextendable8- slot. Eachmodulehasa” system connec-
tor” at one end and an “1/O connector” at the other. Each
of thesystem con nectorsisdrivenwithanumber of lines,
either from the CPU (in a small system) or from a low
power gate array (in larger systems).

These lines can be used for direct 1/0O (in the case of
simple 1/0O buff ering/protectionmod ules) or canbeused
asSPI communi cationlineswithmorecomplex modules.
TheAVRhas8exter nal inter ruptswiththeir ownvectors,
and one of these comes from each module, allowing the
AVRtoprocessinterruptsvery effi ciently. (A Ti ger based
systemtakestheselinesintothegatear ray for processing
under the multi-tasker.)

All base boards in the series will have some standard
features (loaded as usersdesire) e.g.:

A rea-time-clock, a SPI Dalas DS1305, with two
time- of - day alarms, bat tery chargecontrol;

RS232 serial, with hand- shake, togoto PCortoaGSM
phone or modem. Jumpers could connect an optional
R$485transceiver. (WithTi ger,asecondserial portfor
download can be used asan ad di tional user port);

An interface to SPI-written removable FLASH mod-
ulesfor car ry ing datalogged data back to a PC;

A 10 bit ADC in the AVR or Tiger cpu, or a 12-bit
ADC, andan4.096 volt accurateref er ence. Four chan
nelsareavail ablefrom each module;

A watchdogtimer/reset gen er ator/eeprom chiptosup-
porttheTiger.(TheAVRhasEEPROM inside, aswell
as a watchdog.) The EEPROM can hold calibration
constants for on-module or off-module systems;
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Power regulator usingal ow- drop- outlinear regulator,
a lowingtheboardtorunfroma6to12volt DCsupply;

The Modules

The plug-in modules are 50mm by 20mm and have a
14- pinsystem connector at oneend sup ply ing power and
system signalstotheelectronicsonthemodule.

Ontheother endare5 higher- current con nectorswhich
connect (via baseboard links) to a 5-pin Phoenix screw
ter mi nal. Clear ancearoundthesepinsal lowsisolatedin-
putsto go to the mod ule and opto- isol atorsthere can pro-
tect this board from outsidevoltagetransients.

Aninitial list of mod ules planned are:

Four N- channel FET out putsto acom mon ground (or
for higher density, an extra row of terminals can be
added on the module, for 8 outputs per module);

Four P- channel FET out putsusingthe5th pinasapos-
tiverail input;

Four triac AC switchesusing the 5th pin asacom mon
for control lingfour 24 volt AC solenoidwateringsys
tem valves;

Four inputs with pull-up resistors (switch input) or
pull-down resistors (voltage input). Series resistors
feed Vcc/Gndref er enced clampssoinput tothegatear
ray or mi croprocessor areprotected. |nputscanbeused
aslogic inputsor signalsto pulsecounters, frequency

inputs, or quadratureinputs(For higher density, anex-
trarow of ter mi nalscan beadded, allowing for 8inputs

permodule);

Fourinputsusingthe5thpinasareturnwithoptoi sola-
tors. Theval uesof theseriesresistorssetinput volt age.
Opto-isolatorscouldbeDCor AC, egforair condi tion-

ing signals;
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Additional RS232 interfaces using a SPI interfaced
Maxim UART and RS232 inter face. Withan AVR mi-
cro, aninterruptisavail ablefor eachmodulefor seria
I/Ounderinter rupt. WiththeTi ger, the CPU must pol
the UART under themulti- tasker. The UART hasan 8-
bytebuffer;

Asfor RS232, but RS485;

InterfacestoDal las" 1- Wire” system, to,forexample,
DS1820 temperature sensors, etc.;

Interface to CAN bus, using Microchip’s SPI-
interfacesCAN buscontrol ler. Beware...theCAN soft-
warecanbescary, but samplesoftwareinCisavail able
from Mi cro chip’ swww site;
Gate array interfaces using Xilinx (ex Philips) “Cool-
runner” FPGA, providingcustomisedcomplex1/Otoa
system....userscanload gatear ray withlow cost Xil inx
schematic capture development system and design
their own specia purpose logic.
Analog input and output
Analogin putscan befed viaany of the Phoe nix screw
terminals. On the modules, analog signal processing, fil-
tering, etc can preceed amplification and multiplexing

ontoal- wireanalogbuswhichcanfeed sev eral dif fer ent
analog to digital converters:

The AVR and the Ti ger both have 10 bit ADCs;
An SPI inter faced 12 bit Maxim ADC;

A mod ule could have a LTC2400 24-bitDelta- Sigma
converter for high accuracy filteredconversions.

Analog in puts0-4 voltswithjust amul ti plexer, series
resistor and diode clamps on the module. Inputs can
have 200 ohm resistorstoter mi nate4-20 mA loops;
Amplified analog inputs with a chopper amplifier per
channel, gain set by resistors, for thermocouples;

Transducer inter facesfor bridges;

Analog voltage or current outputs, using SPI mode
drivetoaserial quad DAC,with8or 12bitresolution.

Intelligent modules

AVR processor based modules are in design, using a
surface mounted 20 pin AVR2313 CPU. Distributed in-
telligence on the module can offload simple but timing
critical tasks to the module.

The AVR2313 has an SPI port, and these pins, as well
astheRE SET* pin cometo the 14- pin mod uleport con -
nector. This allows the surface mounted CPU to be pro-
grammed in situ by aprogrammingutil ity runningonthe
main CPU, using serial programming mode via the SPI
port, holding RE SET* LOW on the microprocessor.

Possible intelligent modules are:

Multiple 32 bit counters, accumulating pulses from
meterlogi calal,oceanographicorindustrial sources(eg
wind run, rain gauges, water flow in rivers, beer or
chemical flow in pipes monitored by anemometers,
water wheels, flowmeters, etc;

Quadraturedecoder/counters;
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Serial communication channels with larger buffers,
new protocol inter faces(X10, MIDI,SDI-12 etc);

Stepper motor driver, given count, direction and rate,
producing pulses on the output connector ready for a
bridge drive;

PC key board/mouse/touchscreen devices.

Double (and larger) width modules

Thismodular systemalsoal lowsfor special widemod-
ulesto be built, eg:

Adual communications interface using an Exar
XR16C2852 dual UART with 128 byte buff erson both
TX and RX channels;

A GPSreceiver communicatingviaaUART at CMOS
levels. The GPS power can be controlled via Vcc
switching onthecar rier board.

Module Mix and Match

Modules can be mixed and matched to suit applica-
tions, so it is possi bletobuildimagi nativesystems, e.g.;

A system with ning(!) RS232/RS$485 seria interfaces
all operatingundertheirinter ruptsonanAVR;

A systemwith CAN bus and 28 analog|/0O;
An R$485 systemwith 28 sprinkler valves;

Aremotel/Osystemwith64inputs, 64 out puts(or any-
thing in-between);

A datalog ger sav ing datato re mov able FL A SH mod-
ules, pow ering up and downunder control of theRTC
interrupt outputs.

The CPUs

Data sheets on the AVR micros are available on At-
mel’s site at www.atmel.com The ATmegal03 part has
128 kByte of FLASH, oneserial port, 4 kb ee prom and 4
kB of RAM.

DatasheetsontheTi ger areon JED’ ssite at www. jed-
micro.com.au.(The28- pin“E” ver sionof theTiny Ti ger
is similar to the 44 pin Tiny Tiger, but does not have a
RTC or battery backed RAM). FLASH memory on this
part is 128kB or 512 kByte, and RAM is32kB, 128 kB or
512 kByte. A datasheet isavail ablefrom JED.

In Conclusion

It does not have to end there, though....with a seriesof
standard CPU hook- ups(Ti gerand AVR) andali brary of
mod ules, baseboardsof any desiredsizeand |/O capabil -
ity can be put together on a custom basis easily and
cheaply to suit a variety of mechanical and case or 1/0
connector requirements. Or single boards for mass con-
struc tion can betested with abase board and sev eral mod-
ules, and when the system hasbeen proved, acustomver-
sion com bining just the needed bitscon structed.

We are keen to discuss this concept...please cdl or
email Ed Schoell with comments.
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