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Introduction:
The IOCard Outs was designed to expand the Master's outputs with 32 outs plus for each
IOCard Outs connected and the card can control three intensity levels. This design has been
specially designed to manage advertisers which have three states of light intensity as those in
the overhead.
The card is connected directly to J1 Master's port throught a 40 wire ribbon cable IDC type, just
like Displays II card.

IOCard Outs:
The IOCard Outs connects to the Master with 40 wire IDC cable type and
it´s controlled by the IOCP protocol with SIOC.
All 32 outputs have three intensity levels: off (value 0), on (value 1) and
parcially on (value 2, intensity adjustable by software or hardware).
The intensity is the same for all outputs and are managed as they were
7-segment displays by software or hardware (potentiometer).
Keep in mind one important thing, the Master's expansion bus can send up to 64 positions,
Displays II occupy 16 positions each up to 4 banks (16+16+16+16), as each Outs card occupies
32 positions up to 2 banks (32+32), the compositions can be made as we want, You can even
run a IOCard Outs in the first bank (addresses 0 to 31) and a Displays II (addresses 0 to 15)
also, what will happen is that will work both at once and when we will send a digit to the
Displays II, it will work in the outs too or vice versa. To prevent this we have the following
combinations without sharing addresses:

1 Outs on bank 1
1 Outs on bank 1 + 1 Displays II on bank 3
1 Outs on bank 1 + 1 Displays II on bank 4
1 Outs on bank 1 + 1 Displays II on bank 3 + 1 Displays II on bank 4
1 Outs on bank 2
1 Outs on bank 2 + 1 Displays II on bank 1
1 Outs on bank 2 + 1 Displays II on bank 2
1 Outs on bank 2 + 1 Displays II on bank 1 + 1 Displays II on bank 2
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Outline and components:
- C1 = CAPACITOR 100nF
- C2,C3 = CAPACITOR 22Pf
- C4,C5,C6,C7 = CAPACITOR 0.1mF
- IC1 = MICROCONTROLER 16F876
- IC2,IC3,IC4,IC5 = INTEGRATED CIRCUIT 74HC259
- J5,J1 = CONNECTOR 40 PINS TYPE BT224 (or IDC)
- J2 = INPUT CONNECTOR FOR POWER SUPPLY 5V
- J4,J3 = CONNECTOR 3 PINS (3 pins with jumper)
- Q1 = QUARTZ CRYSTAL 20Mhz
- R1 = POTENTIOMETER CONNECTOR (3 pins)
- R2 = 10K

Connector descriptions:
• J1 = 40 contacts BT224 connector to connect with IOCard Master.
• J2 = Power supply connector for outputs feeding, 5V (tha card is not protected for wrong
polarity connection).
• J3 = Outputs bank selector (jumped), with J3 we can select outputs 0 to 31 (pin 1&2 closed) or
32 to 63 (pin 2&3 closed)if more than one IOcard Outs is connected.
• J4 = Intensity control selector, software (pin 1&2 closed) or hardware (pin 2&3 closed).
• J5 = 40 contacts BT224 outs connector.
• R1 = Hardware out's intensity control connector for potentiometer.

Jumpers configuration:

J3

OUTS

J4

INTENSITY
CONTROL

0-31

SOFTWARE

32-63

HARDWARE
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Connections diagrams:
The IOCard Outs's connector has the same physical Master's structure but with different
assignation numbers:

IOCard's J5 Outs, bank 1 (0-31):
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IOCard's J5 Outs, bank 2 (32-63):
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The leds connections will be as shown:

Below is an example of connection of various elements to de card, and power connections. The
physical output 11 of the IOCard Connector is the logic output 0 and physical output 42 is the
logic out 31 (for bank 1 connections) . Up from 42 connectors are not used:
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We must note that the common of all the connected elements in negative (cathode, K), for the
lamps does not matter but yes for leds, besides the closed position of the bridges J3 and J4.
We strongly recommend the use of IOCard Connector (outputs version) to facilitate the work of
identifying and connecting the outputs.

Starting the card:
We already knows the theory of IOCard Outs's connection, now let's go to plug it in and check it
to see the results. As this card is connected to the Master J1 port, we will do an example to test
the 32 outs and their intensitys with Sioc Monitor:
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At the end of this document there is a list of links to download the necessary software to put into
practice this manual.
In the example we have connected 32 leds, alternating red and yellow to fully appreciate the
intensity changes, we have also connected a potentiometer at R1 and set the jumpers for bank
1 (outs 0 to 31) and intensity control by hardware.
Next we try if our assembly goes well and everything works. Then run Sioc, click to Sioc Monitor
and will look for the Expansion wich we have connected the IOCard Outs and will check the
installation:

As we can see, we have 64 positions available for 7-segment displays of wich 32 are managed
by our IOCard Outs and others could be managed by a second IOCard Outs setted as bank 2
(outs 32 to 63) or by one or two Displays II.
Try now the outputs, if we press the ALL ON button (value of outputs to 1) we will activate all
outputs and our leds will light:

www.opencockpits.com

7

IOCard Outs Manual
If all goes well, all the leds should light. If we change the J3 and do the test again, the leds will
light on too. If we vary the potentiometer the led's intensity will also vary, the hardware's control
is too easy to check.

Installation of software and configuration:
To use the features of IOCard Outs we should have installed Sioc (last version if possible). To
manage the outputs they are defined as 7-segment displays but without forget that they are outs
and if we send to the variable 0 we will have an out off, and if we send an 1 we will have an out
on with 5V and if we send the value 2 we will have an active output with the voltage regulated
by software or hardware.

Scripts declarations:
To set the exact output, we must consider the number of the digit we want to activate:
Var VVVV, name NNNN, Link IOCARD_DISPLAY, Digit DD, NUMBERS 1
VVVV = variable's number.
NNNN = variable's name (optional).
DD = digit's number (output number).
Definition example:
Var 0001, Name fuel_indicator, Link IOCARD_DISPLAY, Digit 32, Numbers 1

Outs intensity control:
To control the intensity of the outputs can be done in two ways, by hardware or by software.

Hardware.
This method has an advantage, the advantage is not to schedule anything, just put the jumper
J4 on the position POT, connect a potentiometer to R1 and we can control the intensity of the
outputs.
If we test in the assembly of practices we can see that if we give ALL ON and move the
potentiomenter will change the intensity of the whole.

Software.
This method of intensity's control allows to assign the brightness value from 0 to 15. The
intensity will be defined using the 7-segment displays format but sending first value 2 to activate
the out with bright control and then the code -999994 continued with the brightness value (0-15)
to the digit. This variable can take values from 0 (minimum bright) to 15 (maximum bright).

Example of definition and use:
Var 0001, Name bright, Link IOCARD_DISPLAY, Digit 1, Numbers 1 // Out declaration
V0001 = 2 // Activation of output 1with software's control
V0001 = -999994 // Setting to change the intensity
V0001 = nn // nn = intensity level
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Scripts examples:
The example that we have used in Starting the card chapter is good to test the software
brightness control. To this chapter we will change the J3 bank 1 to bank 2 and J4 to SFT.
To start we will create a new text file named "test_Outs.txt":
// *******************************************************************************
// * Config_SIOC ver 4.01 - By Manolo Vélez - www.opencockpits.com
// *******************************************************************************
// * FileName : test_Outs.txt
// * Date : 05/03/2012
Var 0000, Value 0
{
V0001 = 2
// V0001 On with intensity control enabled
V0003 = 0
// counter initialized
}
Var 0002, Link IOCARD_DISPLAY, Digit 33, Numbers 1 // to manage the brightness
Var 0001, Link IOCARD_DISPLAY, Digit 32, Numbers 1
Var 0003, Link SUBRUTINE // intensity up and down from 0 to 15
{
V0002 = -999994
// intensity Command
V0002 = V0003
IF V0003 = 15
{
V0003 = TIMER 0 ,-1 ,20
}
ELSE
{
IF V0003 = 0
{
V0003 = TIMER 15 ,1 ,20
}
}
}
//End of file test_Outs.txt

We will save it and will run it with SIOC, we will see that Output 33 will change the intensity
automatically. Each time we want to change the intensity to different value, we must send
-999994 code before the desired value.

With this gives end to this manual, we invite you to read the manuals of the others
Opencockpits elements and of the SIOC software and give you the thanks for trusting in we.

Links of interest:
Support area for clients:
http://www.opencockpits.com/catalog/info/
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