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Introduction: 
USB Keys is a board that allows managing and controlling a keyboard by means of a 
momentary switches matrix without the need of other IOCards. 
The board is connected to the computer thru an USB port, which allows an easy configuration. It 
is also managed by IOCP protocol, using the SIOC programming language or with keyboard 
emulator software. 
 

USB Keys: 
The USB Keys board automatically manages keyboards of 8x11 matrix lines, 
which gives us a total amount of 88 keys. This board is designed to use with 
push buttons or momentary switches and no normal switches shall be used. 

Outline and components: 

- C1, C4, C5, C6 = CAPACITOR 0.1 uF 
- C2, C3 = CAPACITOR 22Pf 
- IC1 = 16C745 MICROCONTROLLER 
- IC2, IC3 = IC 74HC541 
- J1 = USB PLUG 
- J2 = OUTPUT POWER SUPPLY 5V 2 PINS 
- J3 = FLAT IDC 40 PINS CONNECTOR 
- Q1 = QUARTZ CRYSTAL 6Mhz 
- R2, R3 = RESISTOR 10K 
- R1 = RESISTOR 1K5 
 
 
 

 

 

 

 

 

 

 

Connectors description: 

• J1 = USB plug, allows the direct connection to the computer, at the moment of connection the 
computer will recognize it and will install the HID dispositive drivers. 
• J2 = Power source connector, without use. 
• J3 = IDC 40 pins flat connector to connect with the matrix (see connection outline). 
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Connections: 
The key´s activation is realized in the matrix depending on how we short circuit the pins in J3 
connector as shown: 

KEYS ALLOCATION 

PIN-IN PIN7 (1) PIN8 (2) PIN5 (3) PIN6 (4) PIN3 (5) PIN4 (6) PIN1 (7) PIN2 (8)

PIN35 (A) 1 2 3 4 5 6 7 8 

PIN36 (B) 9 10 11 12 13 14 15 16 

PIN33 (C) 17 18 19 20 21 22 23 24 

PIN34 (D) 25 26 27 28 29 30 31 32 

PIN31 (E) 33 34 35 36 37 38 39 40 

PIN32 (F) 41 42 43 44 45 46 47 48 

PIN29 (G) 49 50 51 52 53 54 55 56 

PIN30 (H) 57 58 59 60 61 62 63 64 

PIN27 (I) 65 66 67 68 69 70 71 72 

PIN28 (J) 73 74 75 76 77 78 79 80 

PIN26 (K) 81 82 83 84 85 86 87 88 

 

For a better understanding of connection, let’s see the real connection in the next scheme: (at 
the end of this manual, Annex I, the scheme will show bigger). 
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WARNING: OUR CONECTION LINES SHALL NEVER SHORTCIRCUIT LINES IN THE SAME 
GROUP.  

In case we short circuit several switches at the same time, the board will manage the first 5 keys 
pressed sending them in a sequence, losing the rest. 
Maybe some ghost key presses will appear if using normal switches and not momentary 
switches, to solve this we can install 1N4001 diodes in the matrix between switches and 
alphabetical group pins (A, B, C... K): 
 
 
 
 
 
 

 

 

 

 

 

 

 

Starting the board: 
We already know the IOCard USB Keys board and how it functions, let´s go test and connect it 
to the computer, which will recognize the board immediately as an USB device both in the 
computer and SIOC. 
We will only use three micro switches to build a simple practice example. For that we will 
choose 2 keys from the matrix with a common wire and another with a common wire only to one 
of them, key 1 (A1), key 8 (A8) and the key 88 (K8). We will connect the components as shown: 

 
 
Once the connections are done, we will test them. 
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1. - We start SIOC (latest version available), push the SIOC Monitor button, and a screen 
showing all connected IOCard boards will appear. We will select the board that keeps us busy: 
IOCard USB Keys. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
If we push the keys they shall appear in the screen with their respective position number in the 
matrix: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Let´s now use the board and program it by software. 
 
 

Software installation and configuration: 
 
To use the IOCard USB Keys characteristics, we must have installed SIOC, a registered 
FSUIPC and the flight simulator. We will also need encoder_keys.exe (a keyboard emulator 
software). 
At the end of this document there is a link to download the software needed to practice the 
example in this manual. 
 
Let´s see the many ways in using the IOCard USB Keys. 
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Encoder_keys.exe: 

This software is a keyboard emulator that reads the keys strokes from our USB Keys. When we 
start the software, it automatically will minimize himself in the task bar (Tray) with an icon 
representing a keyboard), we can maximize it and it will show the last pressed key and the 
Device number. 
First thing to do is configure the encoder_keys.ini, to have access to the board. 
 
File parameters: 
 
MUSB=No 
We will put YES if we have more than one Usb Keys installed. 
 
DeviceUSB=XXXX 
We will put the USB port that USBcheck.exe shows us (in our case it is 2048). 
 
Window = “a.txt - Notepad” 
We will write in this line the name of the window where we want the key stroke to be addressed. 
To do it the window must be always active, never minimized or behind another window. 
 
[Assign your keys] 
#1=A 
#2=B 
#3=C 
… 
#88= 
 
This way we will send the keys codes and the keys sequences. 
In the upper example, we clearly see that if we press key 1 (#1, pin7+pin35, A1 in the matrix), 
we will send to the assigned and activated window the "A", pressing the 2 key (#2, pin8+pin35, 
A2 in the matrix) we will send the "B", etc. 
Combined key strokes as CTRL, ALT, etc. will be sent with special key codes that will be seen 
at the end of this manual. 

Programming in SIOC: 

To use our USB Keys with SIOC, we must declare it in our sioc.ini file, adding the next code 
line: 
 
USBKeys=XX,YY 
Donde XX es el numero de identificador de la tarjeta (es decir, si es la primera, segunda, etc.) e 
YY es el numero de Device que SIOC asigna a la tarjeta. 
Where XX represents the identifier order number of the board (first, second, etc.) and YY 
represents the Device number that SIOC assigns to the board. 
 
Example, if we connect the USB Keys board to USB port 2048 (our computer), SIOC identifies it 
as Device 30, and then we will declare the board as shown: 
 
USBKeys=1,30 
 
We use number 1 to identify the board as the first in our computer, but we could use other 
numbers, as far as they are not repeated in the sioc.ini declarations. 
 
Combined key strokes and their codes have in SIOC the same parameters as if we use 
encoder_keys.exe, but inside the sioc.ini file. 
 
Next, a small example on how to send from SIOC the key strokes A, B and C, using our matrix 
built in the Starting The Board title, the keys assignment will be: key 1=A, key 8=B and key 
88=C. 
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[Assign your keys] 
#1=A 
#2=B 
#3=C 
 
We will save the changes to sioc.ini, write the following code, save it and check it (if You are not 
familiar with SIOC, please download the SIOC manual or USB Expansion + Master Manual). 
 
 
// ***************************************************************************** 
// * Config_SIOC ver 4.01 - By Manolo Vélez - www.opencockpits.com 
// ***************************************************************************** 
// * FileName : UsbKeys_test.txt 
// * Date : 16/01/2012 
 
Var 1, name teclado, Link USB_KEYS  // read the matrix of USB Keys 
{  
  if &teclado = 1  // if the key pressed is A1 
  {  
    &k = 1  // #1 = A is assigned to k 
  }  
  if &teclado = 8  // if the key pressed is A8 
  {  
    &k = 2  // #2 = B is assigned to k 
  }  
  if &teclado = 88  // if the key pressed is K8 
  {  
    &k = 3  // #3 = C is assigned to k 
  }  
}  
 
var 2, name k, link subrutine  // assign readed value to &salida 
{  
  if &k <> 0  
  {  
    &salida = &k  // assign k value to salida 
  }  
  &k = 0  // set key value to 0 (is for only 1 push) 
}  
 
Var 3, name salida, Link KEYS  // this send to active window the real combo keys (A, B or C) 
// End of file 
 
We assign a value of 0 to the keystroke after each code assignment, to avoid the fact that the 
key while depressed is sending the code repeatedly, thus with that 0 we stop the data sending 
to the USB Keys board. 
If we now run SIOC with the board correctly configured and the connections ok, we will then see 
that when we depress the keys the strokes are sent to the right active window. This helps us 
when we don´t know the right offsets of the simulator and we only know the key combinations 
(important for PMDG, Wilco and others). 
If we want send a combination of keys (shortcut) with special functions we will do it as shown: 
 
#70=\3\15\2\4 
#71=\3\16\2\4 
 
At #70 key matrix we have applied the sequence: CTRL pushed (\3, ALT pushed (\1), key 5 (5), 
ALT not pressed (\2) and CTRL not pressed (\4). At #71 key matrix we put the same 
combination with key number 6. That means that when we push the key 70 in the matrix we 
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send to active window the Ctrl+Alt+5 sequence, and when we push the key 71 of the matrix we 
send to the active window the Ctrl+Alt+6 sequence. 
 
 

Special keys definitions: 

Standard keyboard: 

SYMBOL + KEY = FUNCTIÓN SYMBOL + KEY = FUNCTIÓN 
A BKSP R END 
B TAB S UP 
C ENTER T DOWN 
D ESC U LEFT 
E F1 V RIGHT 
F F2 W PG UP 
G F3 X PG DN 
H F4 Y INS 
I F5 Z DEL 
J F6 1 SHIFT DN 
K F7 2 SHIFT UP 
L F8 3 CTRL DN 
M F9 4 CTRL UP 
N F10 5 ALT DN 
O F11 6 ALT UP 
P F12 

\ 

\ \ 

\ 

Q HOME    

Numeric keyboard: 

SYMBOL + KEY = FUNCTION SYMBOL + KEY = FUNCTION 
/ / 8 NUM 8 
0 NUM 0 9 NUM 9 
1 NUM 1 A MULTIPLY 
2 NUM 2 B ADD 
3 NUM 3 C SEPARATOR 
4 NUM 4 D SUBSTRACT 
5 NUM 5 E DECIMAL 
6 NUM 6 F DIVIDE 

/ 

7 NUM 7 

/ 

G SPACE 
 
Note that the symbol we put before the numeric block´s functions, it is not the same for the 
special functions, "\" is for special functions and "/" is for numeric block functions. 
 
Examples: 
 
\3\1\L\2\4 = Ctrl+Shift+F8: 
\3 (CTRL DN), \1 (SHIFT DN), \L (press F8 key), \2 (SHIFT UP), \4 (CTRL UP). 
 
\3\1L\2\4 = Ctrl+Shift+L: 
\3 (CTRL DN), \1 (SHIFT DN), L (press L key), \2 (SHIFT UP), \4 (CTRL UP). 
 
\3/5\4 = Ctrl+numpad 5:  
\3 (CTRL DN), /5 (press 5 key from numeric block), \4 (CTRL UP). 
 
<A = “a” 
<A (send lower case "a"). 
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To send the letters in lower case we have to put the symbol "<" first, because the capital letters 
are predefined. 

 

Script examples: 
Here we will see some examples to be used with different types of switches (inputs). 

Encoder as a switch: 
Next, we will see a small example on how to send by means of SIOC the CTRL+ALT+5 and 
CTRL+ALT+6 key strokes, using an encoder. 
For that we will assign in sioc.ini the key sequences to positions 70 and 71 in the matrix 
 
[Assign your keys]: 
#70=\3\15\2\4 
#71=\3\16\2\4 
 
As we can see at the #70 matrix position we have assigned the sequence: CTRL DN(\3)+ALT 
DN(\1)+5+ALT UP(\2)+ CTRL UP(\4) and at the #71 we have the same sequence changing only 
the 6 for the 5: CTRL DN(\3)+ALT DN(\1)+6+ALT UP(\2)+ CTRL UP(\4). When we turn the 
encoder in one direction it sends one of two sequences (Ctrl+Alt+5 for example) and when 
reversed it will send the other sequence (Ctrl+Alt+6) 
 
// ***************************************************************************** 
// * Config_SIOC ver 3.6B2 - By Manolo Vélez - www.opencockpits.com 
// ***************************************************************************** 
// * FileName : teclas ctrl alt 5 y 6.txt 
// * Date : 16/02/2009 
Var 0001, Link IOCARD_ENCODER, Input 10, Aceleration 1, Type 2 
{ 
IF V0001 = 1 
{ 
V0002 = 70 
V0002 = 0 
} 
ELSE 
{ 
V0002 = 71 
V0002 = 0 
} 
} 
Var 0002, Link KEYS 

Switch managed by IOCard Master: 
In this example we will activate a keyboard emulation using a switch connected to the 116 input 
of an IOCard Master board, sending the combination of keys saved in #37 sioc.ini 
 
var 1, link IOCARD_SW Input 116 Type I 
{ 
 IF v1 = 1 // if switch is activated 
  { 
   &Key = 37  // &key takes the #37 assignment of sioc.ini 
  } 
 ELSE 
  { 
    &Key = 0  // no push key 
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  } 
} 
 
var 2, name Key Link KEYS // this send the sequenze keys to active window 
 
This ends this manual, we invite you to read the manuals of other Opencockpits elements and 
explore the SIOC software. We thank you for trusting us. 
 
 

Links of interest: 
 
Support area for clients: 
 
http://www.opencockpits.com/catalog/info/ 
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Annex 1: 

 

 

 


