OPTO CARD FOR UNIVERSAL PC
/O INTERFACE

- Whenever an interface is connected to a circuit with a supply
voltage higher than 5 V, there is the risk that an error during
experimenting, or a faulty component, will cause serious damage to
the computer system. The opto card described here has been
designed to afford complete electrical isolation between the
computer and the (cruel) outside world, which is the only way to

. prevent system down time and expensive repairs caused by

N this article we present the second exten-
Lsion card for the Universal I/0 Interface
For IBM PCs, described in Ref. 1. While the
relay card for this bus {Ref. 2) offers electri-
cally isolated outputs, the present opto card
is designed to process inputsignals in the sa-
fest possible way. By the way, the multi-pur-
pase ZB0 card described elsewhere in this
issue may also be used as a controller for the
upiversal bus.

incompatible signal levels.

Design by J. Ruiters

Eight optocouplers

The circuit diagram of the opto card is given
in Fig. 1. If you compare it with the circuit di-
agram of the relay card, you will find quite a
few similarities. That is not surprising, be-
cause the functions of the two cards are
ciosely related, one being a parallel output
device {relay card}, the other a parallel input
device {(opto card). The address decoding

logic, for instance, is identical, consisting of a
number of gates and a bidirectional buffer.
With reference to Fig, 1, we are talking of
ICy, IC1w and ICi2. How the card is ad-
dressed, that is, how it complies with the
rules of extension card addressing that apply
in the universal bus system, will be reverted
to below.

The opto card is actuated when bus sig-
nals A0, Al, RD and ENABLE go logic low.
Conseguently, bus buffer ICw is enabled,
and data is conveyed towards connector Ki,
i.e., towards the PC. At the same time, the
OC input of data latch IC11 is pulled low,
which enables the latch outputs. The data on
the databus is clocked into the latches on the
negative (falling) edge of the OC signal. This
means that data applied to the optocoupler
inputs is captured right at the start of a read
cycle of the computer systemn, which ensures
that data is stable on the bus during the ac-
tual read operation.

The eightfold optocoupler input circuit is
all plain sailing. The only parameters to keep
in mind are a couple of maximum specifica-
tions. To begin with, the input voltage is
limited to “fow voltage’ (in most countries,
this is defined as 42 V a.c., or 60 V d.c.). This
limitation is not caused by the optocouplers,

but rather by the printed circuit board and a

few other components. When designed to
handle the 240 V (110 V) mains voltage at the
input, the PCB would have become much
larger to meet the relevant safety require-
ments. A further point to note is the specifi-
cation of the secries resistors with the
optocouplers (R2, R4, R, Rs, Ry, Riz, R14 and
Ri16). The indicated resistors (1 kG, 0.25 W)
may be used when the input voltage is be-
tween 2 V and 15 V d.c. Each optecoupler is
protected against reverse voltages by adiode
connected inanti-paratlel. If voltages greater
than 15 V d.e. are applied to the inputs, the
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series resistors have to be increased accord-
ingly, or resistors with a higher permissible
dissipation must be used. The latter solution
is not very elegant because of the larger size
and the heat developed, The resistor values
are calculated such that the LED current is a
few millji-ampéres at the given input voltage.

The construction of the opto card is en-
tirely straightforward, and therefore not dis-
cussed further.

The bus system

As shown in Fig. 2, the address of any exten-
sion card connected to the universal bus sys-
tem is determined by its position in the chain
of extension cards. Unconventionally, DIP
switches, jumpers and the like are not used.
Apart from the beautifully simple and inex-
pensive hardware, the advantage of this sys-
tem is mainly that you can not make address
setting errogs because there is nothing to set:
the card address is determined by its physi-
cal position in the system. Note, however,
that you must not confuse the bus-IN and
bus-OUT connectors. Remember, the incom-
ing Al signal is inverted on every extension
card, and swapped with Al on the bus-OUT
connector. This is done to enable any exten-
sion card to be selected when both A0 and
Al are logic low, although the actual address
to be supplied by the PC to select a particular
card is determined by the number of cards
connected ahead of that card.

Those of you who have recalled from the
carlier articles that the bus system has only
four addresses may be surprised to see eight
extension cards in Fig. 2. This is simple to ex-
plain. Any bus acldress can be read trom, or
written to. In other words, there are four
‘read” addresses, and four ‘write” addresses,
which makes a total of eight. This difference
is of no consequence as long as you do not
wish to use more than four cards, which can
then be chained via linking cables without
problems. The difference between reading
and writing s not in order-until you use
more than four cards. [et us assume that you
wish to hook up four relay cards and four
opto cards. This requires the positions with
thesame card number, e.g., Tand 1’, tobe oc-
cupied by one relay card (write only) and
one opte card {read only). Youcan not fit two
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Fig. 1.

comptiter.

Eight optocoupler inputs

ensure that input signals can not cause damage to tHe
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Fig. 2. The bus system can always accommodate four extension cards. However, it is also possible to tit up to four more cards, depending

onR their type (read or write function).
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Fig. 3. Track layouts {mirror images of the component side and the solder side) and component mounting plan of the double-sided PCB

for the opto interface.

cards with ‘write’ functions, or two cards
with ‘read’ functions, in a position with the

same card number. If you still do so, the ‘read/write’ function. .
) . L. Resistors:

computer will forever be unable to ‘see’ the Summarizing the above: 16 1k B1-R16
card with the accented ('} number. Fortu- - the address occupied by the card is deter- o
nately such an “impossible’ connection will mined by its physical position in the c I
: . ) apacitors:
ot damage the hardware, because the first chain; 2 100nF c1:02
card addressed in the chain keeps the EN- - at every address, a distinction is made '
A.BLE signal for the rest of thg chain logic !:)etween read_ing and writix}g_; Semiconductors:
high, whereby all other extension cards are - ifan address is used for writing or read- 8 1N4148 01-08
__c!_isablec_i. ‘ . mg only, the corresPonding accentgd po- 8 CNY17 1c1-4cs

A different kettle of fish are extension sition may be occupied by a card with the 1 74HCT32 1Co
cards with read and write functions (we have complementary function only. 1 74HCT245 1C40
not published any of these, but you may B 1 74HCTS74 ICt1
have ideas ...). Such cards must always be 1 744CTO04 G2

fitted in one of the first four positions, but as
far as possible towards the end of the chain.
If a ‘read/write” card is fitted in position ',
and three relay cards in positiens '2', 3" and
4, it would appear that you can not fit an
opto card up to position 2. That will not
work, however, since there is first card 1,
but that position is blocked by card 1. The
upshot is that first four positions must -al-
ways be occupied by cards that can only be

read from or written to. This leaves the next
positions available for cards with the double
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Miscellansous:
2 20-way header with side
latches, angled PCB
connections K1;K3
1 16-way box header K2
1 Transparent plastic
enclosure Type 222 (Heddic)

1 Printed circuid board 910040
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