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Features -
The RE-140 and the RE-156 are very similar. The only noticable
difference is the use of fast reed relays on the RE-156 , in place of

industrial relays on the RE-140. ,Addrmd&cmgmng_

and contact-connection are identical.

‘With the RE-140, anything that can be conttolled electrically can
be under computer command. Using the eight on board relay
contacts directly, small loads, such as lamps, valves, solenoids
and small motors can be turned on or off. With secondary power
relay, driven by the RE-140 relay, there is no limit to the power that
your computer can control: air conditioners, factory equipment,
industrial machines, etc.

With the RE-156, low level signals, such as analog signals in-test
equipment, can be switched faster than with the RE-140. The RE-
156 is also less expensive than the RE-140, and can be used in

. Situations when many low current signals mneed to be switched. It

is also used as a low cost multiplexer to expand the AN-146 card
from 1 to 8 input channels. SV o

Appﬁcaﬁons ----- e s

- The general purpose nature of the relay cards, theirlow costand -

the fact that you can add as many cards as you need on the A-BUS
Motherboard resultsin a very Iarge range of applications. Hére : are
a few: : -

- Test equipment. The relays simulate switches and select inputs
and power supplies, or select points to be measured. -
- Sequencing: With the proper software, sophisticated sequencmg
of machines can be performed. Much more powerful and cheaper
than dedicated sequencers.

- Control of exposure time in photo lab, control ofbath temperature
(in conjunction with an analog card).

- General on/off switching of appliances, devices, etc.

- Automation of events and stimuli in experimental psychology.
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RE-140 and RE-1586

__Port Selection
Port selection of any A-BUS card is done in two steps.
1) Predecoding (usually a block of 64 ports) is peﬁ‘?)rmed by the
_Adapter Gard. Refer to adapter card instructions.
2) Final decoding is done on each A-BUS card. The card selects
one (or more, depending on the card) of the 64 ports. A combina-
- tion of jumpers is used to select the port. The scheme used is
similar for most A-BUS cards. It is described in detail in the A-BUS
Overview.

Each Relay Card uses only one port. This manual assumes that
_port O is used, but the port you choose may be any within the block
defined by the Adapter Card.

If a port other than port O is used, be sure to substitute the correct
port number-in-the examples below. i.e. if port 68 is used, a
statement such as OUT 0,255 becomes OUT 58,255.

Note: since the port you use might change as you develop your

system, itis a good idea to define the port number at the beginning ..

of your program as a variable, and use this variable with all your
OUT statements. e.g. OUT P,0

The Outputs-

The 8 relays are controlled by the OUT statement in BASIC and in
assembly language. Each OUT command affects all the 8 relays.
In general, the OUT statement looks like: OUT P,X where P is the
port number, and X is the value sent to that port. First let's turn all
the relays off. In BASIC, type:

ouTn,o

' TRS-80 Model Ill: Remember to enable the bus with OUT 236, 1 6 or
POKE 16912,16. See adaptor card instructions for details. |

All the LED’s should be off now, which indicates that all the relay
contacts are open. To turn them all on, type:

OouUT 0,255

All the LED’s should be On and the relay contacts are closed

The individual relays are controlled by the respective bits of the
byte sent. (Bit O controls Relay #0, etc.) If the bit is set, the relay will
be energized, and the relay contacts will close. If the bit is not set,
the relay contacts will open.

For those of you who didn’t understand the preceding, simply use
the following table:
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RE-140 and RE-156

Relay Value

Sq e

2 (notice that this is a
4 table of powers of 2)

P A R T e i, K-

- 16
32
.64 SIS TR
128

NOOBAWN=O

To activate the relay number on the left of the table, simply use the
number on the right. For example, if you want to turn relay #3 on,
type:

ouT 0,8

You could also type OUT 0,243. The advantage of this is having the
relay number (3) in the statement. This statement

is slower, though. (Note that we use as a symbol for exponen-
tiation. Your computer might use arrows, brackets, etc.)

To turn relay #6 on, type: p R

OUT 0,64 (or OUT0246) A

Notice that relay #3 went off when you turned relay #6 on. [fyou
want to turn more than one relay on at once, ADD the respective
numbers in the right column together, and send_the .sum.-For
example, if youwanttoturnrelays #1,#3 and #5 on, and leave the
rest off, add 2,8, and 32. Type:

OouT 0,42

Relays #1,#3 and #5 should be the only relays on.- +  ——=—o
As an alternative, you could type

OouT0,271+2"3+2*5. This way you could look at the line and know

immediately which relays were turned on. (The relay numbers ‘

follow the exponentlat|0n symbol).

If you want to turnrelay # 1 off, but you want to keep #3 and #5 on,
just add up the new total and send that value. Relays #3 and #5
correspond to 8 and 32. 84+32=40, so type:

OouUT 0.40

Now, suppose that you want to turn relay #7 on without turning off
#3 and #5. If you look back at the table, relays #3,#5 and #7
correspond to 8,32 and 128. 8+32+4128=168. So we type:
ouT 0,168
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RE-140 and RE-158

----Keeping Track -~ .- . - .

In your software;~it-may be helpful to maintain the current relay
status in a variable, that way you won’t turn off (or on) relays that
you don’'t want to. We use the AND and OR operators to do “bit
masking”.

Let’'s assume that in your program, M was the last value sent to the
Relay Card, and you want to set the Xth relay on (X is 0,1,2...7)
without affecting the states of the other relays. The following
statement modifies M by setting only the bit that corresponds to
relay X without affecting the others. The OR operator accom-

plishes this. If the Xth relay was already on, these statements
~—-would not have any effect on the relays:- S :

M=MOR22X:0UTOM

(The % is the exponentiation symbol. Your basic might use an
arrow, or a bracket, etc.)

If you want toturn the Xth relay off, use:

M = M AND (255—24X) : OUT O.M

“This statement also modifies the value of M by only resetting the

bit that corresponds to relay X. The AND function accomplishes
this. If the relay was already off, the statement would have no
effect.

It is a good idea to put the port number at the begmnlng of your

program, (such as P=0) and thenuse OUT P,N. This way, if later you
need to change the port number of the card, you can do it quickly,
- without having_tq edit each OUT statement in your program.

TTL Outputs (Only on the RE-140)

On the-relay board, you will-notice two lines of holes labeled J5. - -

You could solder a standard header into these holes and use this
latched TTL output to directly drive solid state relays or any other
device that accepts standard TTL levels.

If you want to disable the mechanical relays on the board (to save
power or silence the card), remove jumper J9 (located on the side
of the board near a relay). This only cuts the 12V supply to the
relays and drivers.

Page 4
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RE-140 and RE-158

Relay Contacts. . s g .

Each relay controls-ene-set of contacts.—Each contact is only
connected to two screw terminals. These contacts behave like a
simple switch whichxcan be open orclosed: Nopower ofanykindis
supplied to these terminals. They are intended to switch on or off

external devices powered by their own supplies. The LEDs are

located near the terminal.gtripfor convenience, soyoucantellata

glance which relays are energized. There is no electrical connec-

tion between the relay contacts and the LEDs (or any other part of

the circuit).

Do not exceed the contact rating of the relays (see specifiaction

table at the end). Although the relays will operate at several times-
the rated values, the life of the contacts will be severely shortened.

If you need to switch loads that exceed the rating, use a secondary

power relay driven by the on-board relay. Better yet, use a solid

state relay driven by the TTL outputs. The contacts are “normally

open” which means that when the relay is not energized, (LED off),

" the contact is open. This is similar to a switch being “OFF”. The

relays used also have a “normally closed” contact which is not

used. If you rieed’it, you can “tack solder” a wire in the board. On

the RE-140, the relay terminal corresponding to the normally

closed contact is easily identified, since it isthe only pad under the

relay not connected to any lines.

Alternate Connectors

In addition to the terminal strip, the relay contacts have been
brought out to to two rows of holes that will accept a 50 pin header.
‘The first 8 pins on each side are the contacts, and the middle 9 are
unused, so you could use two smaller (16 pin) connectors instead
of the 50 pin header. ' '

Interrdpts

If you need to use it, the interrupt line back to the computer is
accessible on the board. Three holes, labelled J6 on the RE-140 or
J4 on the RE-156, near the power jack are the ground, the
regulated 5V and the interrupt. Check your adapter card instruc-
tions to see if the INT signal is wired with your particular system.
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RE-140 and RE-156

Electrical Noise Considerations

Interference from electrically noisy devices may cause program
errors or erratic operation. Noise from external relays, motors, or
switched transformers can couple into the data bus and cause
operational problems. Here is a list of suggestions which will help
eliminate these.problems. w - .

1) On the RE-140, if you use relay contacts to switch a 1 1 5V Ioad
install a “snubber” network{:1uF/250V in-series-with 100o0hm
resistor across the contacts) to protect the contacts and to prevent
electrical noise from coupling back to the computer.

2) When switching DC inductive loads from relay outputs, connect
adiode across theloadinareverse bias fashion to absorb coil kick-
back spikes. This may be necessary when driving secondary DC
relays, solenoids, or motors.

3) For AC inductive loads, such as motors, use a .1 microfarad
capacitor and/or an MOV with a rating of 1.6 times the AC voltage.
(Radio Shack part number 276-570. Digi-Key number 7062.)
Connect across the load.

4) For switching heavy loads, use a second relay driven by the relay
on the board.

5) Keep output lines as short as possible.

6) The length of the cable fromthe A-BUS to the com puter is limited
by the drive capability of the computer and by its sensitivity to
electrical noise. In most cases 3 to 4 feet is a maximum, although
with experimentation, you may go further. Remember that the
cable acts as an antenna that can pick up electrical interference
(EMI/RFI) and couple it to your system.
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Specifications - -

RE-140
Description:

Size:

Weight:

Power requirements:
Device address:
Operating temperature:
Relative humidity:
Number of outputs:
Contact rating:

U.L. Rating:

UL File:

Contact isolation:
Operate time:
Release time:
Life expectancy:
Connector:
Status indicator:

RE-156

Description:

Size: '

Weight:

Power requirements:
Device address:
Operating temperature:
Relative humidity:~
Number of outputs:
Contact rating:
Operate time:
Release time:

Life expectancy:-
Connector:

Status indicator:

RE-140 and RE-156

8 Relay Card

4.15 x 5.8 in (106 x 149 mm)
6.4 oz (1819)

8 to 12V DC at 300mA-
jumper selectable

0 to 50 degrees C

0t090%

8 electromechanical relays
3 Amps at 125V AC o v
3Aat30VDCor 120V ACresistive. 1.2A
at 120VAC inductive
E43203; CSA File LR 36664
1000V RMS

6 ms typical

.2 ms typical

10 million operations
Screw type terminal
8 LED (On = energized)

8 Reed Relay Card
4.15x4.8in (106 x 122 mm)
430z (1219)" ‘

8 to 12V DC at 250mA
jumper selectable

0 to 50 degrees C

0t0o90% |

8 reed relays

20mA at 60V DC

1 ms typical

1 ms typical

10 million operations

Screw type-terminal and header
8 LED (On = energized)
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et WARRANTY

2] F0r a period of 90 days from the dateofdelivew Npha Pmduats“' L
' S Company warrants that the A-BUS products shall be free from (s ¢
*%*| defects in materials and worknmnahlp under normal use and | ;
& .1  service. During this periad, if a defect shoutd occut, the ABUS P fa
% product mustberetumed to Alpha ProductsCompannyfmpaitor = ke
- Ik replacement.. A
- %45} Purchaser's sole and exclusive ramedy n the evemt of a defect s R
™ limifed ta correction of the defect at Alpha Pmducts Company's P
(S8 expense. ... -
- Modifications or alterations automattal(y void this wan'anty AN
=2% In no event shall Alpha Products Company be liable for !oss of-‘z o B
Sl profita or benefits, or indirect, consequential or similar damage3'~; g
& | 'arising from any breach of this warranty or othemlse -
Z =1 Except as specifically provided in this agreement; there are o .
kt other warranties expressed or implied; including, but not limited to, JhiR
L fitness for any particular puropose. Na statement or affirmation gk :
¢ | regarding performance or specification shallgive r{setoanyaawﬂy N
‘ ~ or obugation on. the part of Alpha Products Company B

NOTIC ES

o Alpha Products Co resenres the right to make any changes in tho clrcunfyqr: o - :
" specifications of any pfoduct at any time without notice. s
. 'A-BUS praducts are naot authorized, nor warranted for use as cmtcai. S

" components in life support devices anlef mtemswithout express wr*tten" e
" approval of Alpha Products Co. i
S Whille reasonable efforts have beentaken in the preparatlon ofthts manua!to i
. assure its accuracy, Alpha Products Ca. assumes no liability resulting from =~
‘' any errors or omissions in thts manuai or from the use of the informaﬁon e
';'OOntamedherein SRR UL Rt : P

Py

A SIgma Iréusmes. Inc. Company - |

oducls
. 242 Wast Avenve

‘Darien, CT 068820
(203} 656-1806
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