
 The BA SIC Ti ger and Tiny Ti ger mi cro proc es sor
mod ules from Wilke (Ger many) pres ent an easy way for
build ers of em bed ded con trol sys tems to build, pro gram
and put small sys tems into pro duc tion. The mod ules are
avail able in a range of mem ory ca paci ties: Tiny Ti gers
can have 128kB/32kB, 128kB/128kB, 512kB/512kB or
2MB/512kB re spec tively of FLASH and RAM.

This board uses theTiny Ti ger mod ule and places it on
an 116mm by 101mm  board  to make it easy for sci en tists
and en gi neers to use the Tiny Ti ger for small sys tems 
with out hav ing to de sign a printed cir cuit board. The
board has a Xil inx XC5202 gate ar ray and in put pro tec -
tion or FET driv ers be tween the Ti ger and all the I/O
screw ter mi nals, iso lat ing the Ti ger from the out side
world for ESD and EMC pur poses. Ti ger pins are by -
passed to a grounded PCB plane, and all sup ply rails and
Ti ger pins are EMC fil tered. 

(JED also makes a larger Tiny Ti ger board, the
TIG505, for us ers who need more I/O, larger gate ar ray,
larger key boards and ex tra in ter faces.)

The Xil inx can be re pro grammed by us ers down load -
ing a data file from the FLASH, so us ers can re- wire the
sys tem be tween the pins and the Ti ger, add ing their own
coun ters, pulse gen era tors, shift- register fil ters, etc.

Us ers of this board have 12 digi tal in put ter mi nals, 4
ana log in put terminals,  13 out puts with open- drain FETs,
and a swit ched 5 volt out put. There are two se rial ports for
com mu ni ca tion. One of these ports can by used with an
op tional opto- isolated RS485 in ter face.

This board can be used as a con ven tional single- board-
 computer, or can have a 4- line by 20 char ac ter LCD added 
on top, with a five- key set of push- buttons (or a small XY
key board) for “menu” style op era tor set ups, etc.

The Ti ger con cept and EMC.
The BA SIC and Tiny Ti gers are small, 20

Mhz clock mi cro proc es sor mod ules with the
high speed bus and mem ory sys tem housed in a
plas tic hous ing, ready to use in ap pli ca tions
with out us ers hav ing to worry about the in tri ca -
cies of high speed bus tim ing, de cod ing or pag -
ing and ad dress ing. The in ter faces nec es sary for
a stan dard small mi cro proc es sor sys tem, (dual
UARTs, a com plex counter- timer sys tem,

plenty of mem ory (FLASH and 
CMOS, battery- backed RAM), 
Real- Time- Clock and a  ten- bit
four channel ana log in put sys -
tem) are all housed in the mod -
ule. 
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TIG501, Tiny Tiger
controller board for
small embedded
control applications.

• Uses Tiny Ti ger from Wilke Tech nol ogy (Ger -
many), and al lows high- performance sys tems
to be de vel oped at low cost, di rect from a PC;

• Low power: board draws ap prox. 100 mA;

• BA SIC mul ti task ing al lows modu lar de vel op -
ment of pro grams with con trolled in ter ac tion
be tween seg ments. (Up to 32 tasks al lowed);

• Pow er ful de vel op ment sys tem runs un der Win -
dows, ed its, down loads to FLASH and re -
motely de bugs tar get at source level; 

• JED board made in Aus tra lia to sup port the 
Ti ger al lows “screw driver” build ing of sys -
tems, with gate- array re pro gramabil ity of hard -
ware in a Xil inx gate ar ray;

• Xil inx pro vides Dal las iBut ton sup port via
hard ware tim ing gen er ator; and

• Opto- isolated RS485 in ter face for lo cal area se -
rial net work ing (op tional).

JED MICROPROCESSORS PTY LTD
173 Bo ro nia Rd, Bo ro nia, (PO Box 30), Vic to ria, 3155, Aus tra lia.
Phone: +61 3 9762 3588, Fax: +61 3 9762 5499.
Inter net web site: http://www.jed mi cro.com.au/   (email via web site links)
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Be cause all the high- speed bus ses oc cupy a small vol -
ume, RF ra dia tion is very much re duced over a sys tem
where the bus ses oc cupy a large PCB sur face area act ing
as an an tenna. All I/O lines from the Ti ger are by passed to
the ground plane on the back of this board, so any RF
which es capes via de vice pins is by passed bef ore it can ra -
di ate. Sup ply lines are also L-C fil tered.

Mem ory sys tem and down load mode.
The TIG501 board can have a choice of any of the four

dif fer ent Tiny Ti gers in stalled, with RAM from 32kB to
512kB and FLASH from 128kB to 2 MB.

The choice ob vi ously de pends on pro gram size, but us -
ers should be aware that if an LCD dis play is used, the
com plex de vice driv ers pro vided only al low about 10 kB
of RAM for user data, and so most ap pli ca tions, ex cept for 
very price- sensitive proj ects, would be well ad vised to use 
at least the TCN-1/1 (128kB/128kB).  

Down load to the FLASH oc curs when the com piler
pro gram (run ning on the PC con nected to a se rial port) de -
tects a down load re quest. The Ti ger must have the PC
jumper switch set  to “PC mode” as RE SET is trig gered. 

Xil inx gate ar ray and op tions it pro vides.
A Xil inx XC5202 gate ar ray in a 100 pin pack age pro -

vides the TIG501 sys tem with 81 I/O lines and 64 Con fig -
ur able Logic Blocks, (with four flip- flops and func tion
gen era tors each). It is a low- power, RAM- based gate ar -
ray, so af ter power- up or re set it is nec es sary for the Ti ger
to run a small pro gram to load the con figu ra tion bit map
into the Xil inx. The file is loaded into the FLASH by a
DATA state ment in the pro gram at com pile time, and the
Xil inx loader pro gram reads it from there and loads the
Xil inx. (This takes about a sec ond).

There is suf fi cient space in this de vice for quite a lot of
logic: it can be de signed on a screen us ing sche matic en try 
soft ware and routed us ing the Foun da tion low- cost de vel -
op ment pack age from Xil inx. The ad van tage of such a
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con fig ur able hard ware sys tem is the one PCB and I/O sys -
tem can have its hard ware com pletely re des igned or al -
tered in quite sim ple ways. Also, once the board or con trol 
sys tem has been tested for EMC with a worst- case de sign,
al tera tions in the gate ar ray need no re cer ti fi ca tion.

In put sys tem, on 14 screw ter mi nals.
Across the top of the lower edge of the TIG501 board

are twelve general- purpose in put con nec tors (and two
ground screw ter mi nals). In put lines can be pulled up to
Vcc or down to ground with a  re sis tor ar ray, usu ally 4k7.
A se ries re sis tor con nects the in put pin to the gate ar ray,
with a 7726 ac tive clamp on the line to Vcc and Ground,
so that the gate ar ray is not dam aged by ex cess volt ages or
elec tro static pulses to the pin. In put volt age ranges can
range + to - 24 volts con tinu ously but can with stand much
larger ESD tran sients. The thresh old is at TTL lev els.

This in put ar range ment al lows us ers to se lect be tween
a volt age in put mode (pull- down re sis tor to ground), or
con tact or opto- isolator mode (pul lup re sis tor to Vcc).

The stan dard JED gate ar ray pro vides these in puts to
read able ports im ple mented in the gate ar ray at ad dresses
80 and 81 (hex).

Con sid er able power is pro vided in the Xil inx gate ar -
ray. Many flip- flops are avail able to build logic be tween
the in put pins and the reg is ters read by the Ti ger IN in -
struc tion. 

The PLSOUT in struc tion in the Ti ger (Port P86) is
routed on the board to a global clock on the Xil inx, and so
can be used to gen er ate time bases for coun ters and tim ers
im ple mented in the gate ar ray. This is pro gram ma ble over 
a wide range of fre quen cies: typi cally  it  is set to 500 kHz.

Out put ports, on 17 screw ter mi nals.
The out puts con sist of 13 N- channel power FETs with

the sources grounded and the drains con nected to the ter -
mi nals. Each out put has a fly wheel catch- diode to a zener
to 47 volts. The driv ers are TPIC2701s, with a pull- down
re sis tor on the gate of each FET to en sure it is OFF with
the gate ar ray un ini tal ised on RE SET. 

A 14th out put is a P- channel power-FET with drain to
Vcc, pro vid ing a switched 5 volt rail out put (to power sen -
sors, etc.)

The stan dard gate ar ray al lows the FETs to be driven 8-
 bits in par al lel, at ad dresses 10 and 11 (hex) us ing the
OUT in struc tions, which in clude masks al low ing in di vid -
ual bits or groups of bits to be ad dressed with out af fect ing
oth ers in the same port. Us ers can add their own driv ing
logic in the Xil inx gate ar ray. This can in clude coun ter and 
pulse gen era tion logic, to, for ex am ple, drive step per mo -
tors.

Se rial ports, RS232 and (op tional)
RS485.

 A 16- pin con nec tor at the left- hand side of the TIG501
has its first 9 pins al lo cated for SERIAL-0 RS232 port,
wired as a DE (i.e. the same as a PC would pig nut to a D9
con nec tor.) A null- modem ca ble is nec es sary to con nect
this port to a PC, but it can con nect to a mo dem (D9 or D25 

via an adap tor) di rectly. The Ti ger sup ports CTS/RTS
hand shake with the SERIAL-0 driver, but the other
RS232 lines ter mi nate in ports in the Xil inx and are read -
able or set ta ble by IN or OUT in struc tions. 

SERIAL-1 RS232 has three wires (TX, RX and Gnd)
on the same con nec tor, and this con nects to the PC for
down load. Down load mode from the PC is se lected by the
PC/RUN switch.

An op tional RS485 full du plex (4- wire) or half- duplex
(2- wire) can be factory- installed on the TIG501 if it is in -
tended to use the board in multi- drop dis trib uted RS485
net works. The in ter face is fully opto- isolated, and the TX
“connect- to- line” func tion is pro vided in the Xil inx with a 
hard ware timer.

 A 5- pin screw ter mi nal con nects to the RS485 lines.
Switchable  ter mi na tions are avail able on both RX and TX 
lines, and bi asing re sis tors are pro vided on the RX line as
well (when the RX ter mi na tion is switched in.)

(If two RS485 ports are needed in a sys tem, or if
SERIAL-0 is in use for some other pur pose, JED makes
RS232 to RS485 con vert ers in 25mm by 50mm by
100mm cases which plug into the SERIAL-0 ca ble di -
rectly.)

O ther se rial in ter faces: I2C
On the same con nec tor used for the two RS232 chan -

nels are four more pins al located for I2C use.

• SCL, the  I2C sys tem clock; and
• SDA, the I2C sys tem data.

I2C op era tions use a driver sup plied by Wilke which
sets port ad dresses on the Ti ger for data- in, data- out and
I2C clock, and the hand book sug gests us ing a di ode in se -
ries with the data- out pin to simu late the I 2C open col lec -
tor drive. In the TIG501, we route the se lected I2C clock
port pin to the SCL pin, and the data- in and data- out pins
are com bined onto a bi- directional pin on the Xil inx by
pro gram ming an I/O pin as an open- drain out put with si -
mul ta ne ous in put, and this is the SDA pin. (Bits  in a Xil -
inx con trol reg is ter sets up these SCL/SDA pins.)

 The I2C lines have  4K7 pul lups. 
Be cause the I2C com mu ni ca tions are gen er ated by a

CPU un der soft ware, rather than from hard ware reg is ters,
the Ti ger can be the only “Mas ter” in a sys tem, driv ing
“Slave” pe riph er als. This can in clude other mi cro proc es -
sors with Slave mode sup port, e.g. some of the Phil ips
8051 fam ily equipped with hard ware reg is ter I2C sup port
can be ini tial ised as “Slave” only I2C de vices.

Note: two Ti gers can not talk to each other via I2C, as
they are both mas ters.

Other se rial in ter faces: Dal las “1- wire”
In side the Xil inx gate ar ray is logic to gen er ate the ap -

pro pri ate timed pulse gen era tion and sam ple tim ing for
sig nal sens ing  to sup port Dal las “1- Wire” in ter faces. The
switched 5- volt out put port pro vide the low- impedance
Vcc drive for sup port ing mul ti ple tem pera ture trans duc -
ers (e.g. the Dal las DS1802) along a “1- wire” net work. (It
really is two wires: a ground wire and a sig nal/power sup -
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ply line, but Dal las in sist this is only “1- wire”. We will
hum our them!) To use the one- wire func tions in the Xil -
inx, it is nec es sary to link an out put port pin and an in put
port pin on the screw ter mi nal con nec tors. Mul ti plex ers
al low one, two or four ter mi nal pairs to be used for 1- wire
runs, al low ing each run to be used for dif fer ent pur -
poses...e.g. one for a multi- sensor tem pera ture moni tor -
ing run, one for re mote I/O ports and a cou ple for iden ti fi -
ca tion but tons.

The com bi na tion of the Dal las in ter face and the opto-
 isolated RS485 makes the TIG501 an ideal board for dis -
trib ut ing around a fac tory, build ing, win ery, controlled-
 atmosphere fruit shed or simi lar in stal la tion, where data
can be gath ered by a com bi na tion of ana log and digi tal
means and proc essed lo cally or com mu ni cated back to a
SCADA or PC con trol site. 

Dal las has in for ma tion about “1- Wire” sys tems and
concepts at: www.dalsemi.com 
(“1- Wire” is a trade mark of Dal las Semi con duc tor.) 

Watch- dog timer and RE SET gen er ator.
A Xi cor X25045 mul ti func tion chip gen er ates a “RE -

SET” to the Ti ger and ini tial ises the Xil inx ready for a
con figu ra tion load on ini tial powe rup, and when ever it de -
tects the Vcc drop ping be low a 4.5 volt thresh old.

This de vice con tains 512 bytes of  EE PROM, which
can be used to hold any user- defined data. A sec tion of the
EE PROM can be hard ware write- protected (with a
jumper) af ter pro gram ming, con tain ing, for ex am ple,
cali bra tion data. The de vice is read and writ ten us ing se -
rial func tions in the Tiger. Non- volatile reg is ters in this
de vice con trol the watch- dog timer func tion, and the user
pro gram must “tickle” the de vice bef ore time- out, oth er -
wise a sys tem re set will be gen er ated. The  time- out time
is user- settable in an in ter nal non- volatile reg is ter, but ex -
ter nal hard ware on the TIG501 dis ables the watch- dog
dur ing PC to FLASH pro gram down load, so that time-
 outs do not in ter rupt PC- controlled de bug op era tions such 
as sin gle step ping and break point ing.

LCD dis play for text or pseudo- graph ics.
Wilke have pro vided very ex ten sive LCD sup port in

the Ti ger, and this is sup ported by a con nec tor for a 4- line
by 20 text dis play. The soft ware driv ers pro vide user-
 writable char ac ter sets, so pseudo- graphics, bar graphs,
etc. can also be dis played. 

Key board scan and five- key keyboard 
The Xil inx gate ar ray pro vides the logic to match the

de coder and scan ner sys tem Wilke key board scan ning
soft ware re quires...a col umn of the key board is scanned at 
1 mil li sec ond in ter vals, and de bounced by the driver. Us -
ers can de fine the AS CII code cor re spond ing to each key
co or di nate, as well as de fin ing con trol and shift func tions
or auto- repeat map ping.

A 4 by 5 ma trix key board scan  is pro vided on con nec -
tor J6, along with other con trol panel func tions, such as a
beeper drive and the status LEDs and LCD dis play con -
trast bias con trol. A 14- pin IDC con nec tor take the key -
board scan across to an ex ter nal key board.

A small PCB, TIG501KB5, is avail able to mount just
be low the LCD dis play with five user- legendable 12mm
square keys from Grey hill. This small key board is in -
tended for use as a menu ing sys tem, with keys used to se -
lect be tween menu items, and a cou ple of keys al lo cated
for in cre ment/dec re ment of se lected menu items, e.g. set -
ting times, dates or pro cess vari ables and set points.

Ana log in puts: 4 chan nels, 10 bits.
The Ti ger has a built- in ana log to digi tal con verter, and

an ex ter nal ref er ence, and has a 0 to 4.096 volt range. 

A set of four, two- pin socket strips al low us ers to in stall 
their own load re sis tors (L9) or volt age di vid ers for wider
in put ranges (X1, X2), as well as add ing fil ter ing of noisy
ana log sources. A se ries 10 Kohm re sis tor is installed, and 
in con junc tion with a 7726 clam per, the in put of the Ti ger
is pro tected against ESD and 48 volt steady- state sig nals.

If a 200 ohm load re sis tor in plugged into the pull- down 
con nec tor, a 4-20 mA cur rent feeds a 4 volt maxi mum into 
an ana log in put chan nel.

As sorted other I/O from the Xil inx.
Sev eral other I/O func tions origi nate in the gate ar ray:

• A tone gen er ator with loud speaker driver, able to gen -
er ate “key- clicks” “beeps” and “alarms” of con trol la -
ble length and fre quency (us ing a pro gram ma ble coun -
ter in the Xil inx);

• Two LEDs (red and green) which can mount on the
TIG501 PCB (half way along the lower con nec tor strip) 
or on ei ther the 5- key key board or a re motely mounted
user- supplied key board (the red LED is ON dur ing Xil -
inx con figu ra tion load, and goes OFF when load is suc -
cess ful);

• 5 volt switched “sen sor” power to a screw ter mi nal.
• Four switch in puts from a switch along the lower edge

of the pcb al low us ers to en ter a 4- bit number for pro -
gram op tion se lec tion, or if the RS485 se rial mul ti drop
in ter face is be ing used, these switches can se lect one of
16 node ad dresses.

Bat tery power for Real-Time-Clock
The 128kB and 512kB Ti ger mod ules in clude CMOS

battey- backed RAM and a seconds- counting Real- Time-
 Clock. A re charge able 160 mAH NiMH bat tery is
charged on the board by a resistor- diode com bi na tion.
This bat tery is nor mally mounted by glu ing it above the
gate ar ray and wir ing it to the PCB. 

Auto mat ic switch ing to bat tery backup is pro vided in -
side the Ti ger mod ule, but this board does not have sys tem 
power switch ing con trolled by the clock. The alarm pin
from the Ti ger (an open- drain out put) is avail able on a pad 
if us ers wish to add Ti ger alarm- output con trolled power
switch ing. (Note: the TIG505 does in cor po rate such cir -
cuitry.)

Power regulator.
Screw ter mi nals at the left of the PCB, and a five volt

regu la tor  al low the TIG501 to run from an ex ter nal  6 to
12 volt power source. Power con sump tion is 100 mA.
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