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Overview 

Most of the embedded products of Lantronix have extra pins (CPs). This CPs are pins 
with either special functions (e.g. RTS or CTS of a RS232) or working as general 
purpose digital inputs or outputs (GPIOs). Configured as GPIOs it is possible to read and 
write them from the network side.  

Lantronix has two operating systems for its embedded devices. CoBos is running on the 
XPort, XPort Direct, WiPort, WiPort NR and MatchPort bg. Evolution OS is running on 
the XPort AR and MatchPort AR 

This application note describes how to read and write GPIOs on CoBos devices from a 
C program 

CP Functions 

A CP on CoBos devices can be configured for different functions. What functions are 
possible depends on the device and the CP. 
For example an XPort CP1 can be configured for: 

- HW flow control output 
- General Purpose 
- Status LED 1 
- Link Status 
- RS 485 TxEnable 

 
This configuration is persistent stored in the configuration flash. After a restart the CPs 
defaults to inputs with weak pullups (50k-75k Ohm) to 3V3. The CPU starts, reads out 
the configuration from the flash and sets the pins accordingly. After Reset it takes appr. 
1-2 seconds until the CP has the correct function 
 
The function can be set through a couple of ways 

- Web Manager 
- Port 77FEh 
- Monitor Mode via Telnet 
- Monitor Mode via serial 

 
For details about the protocol through port 77FEh or the monitor mode pls look at the 
document Setuprecord_77FE_NodeSetup1.35.pdf. It is available through your local 
sales manager or FAE. 
 
The CPs of new device are configured as GPIO, input, active high. 
 
Reset to factory default does not change the function of a CPs. However while a restart 
the CPs changes up to 2 seconds to GPIO inputs with weak pullups. 
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GPIO 

A CP configured as GPIO can be read or set through a protocol via port 77F0h. The 
protocol is the same on all embedded devices with CPs 
 
The protocol is described in detail in the Appendix or in the User Guides of the 
embedded devices, e.g. Xport User Guide. Documentation for Lantronix products can be 
found at http://www.lantronix.com/support/documentation.html  
 
The protocol is a request/response protocol. The PC sends a request and the CoBos 
device answers with a response. Asynchronous responses like “GPIO has changed its 
status” are not implemented. 
Currently there are 7 commands defined 

- Get functions 
reports the configured functions of the CPs as either GPIO or special function 

- Get directions 
reports whether a GPIO is configured as input or output 

- Get active levels 
reports the activity level of CPs.  
configured for active high a high voltage (3V3) will make this CP active 
configured for active low a low voltage (0V) will make this CP active 

- Get current states 
reports whether a GPIO is active or not active 

- Set directions 
sets the directions of a GPIO for input or output 

- Set active levels 
sets the avtive level of a GPIO for active low or active high 

- Set current states 
sets the current state for GPIOs configured as output 
is ignored for GPIOs configured as input 

 
The direction (input/output) and the active level (low/high) can also be set through port 
77FEh. The settings through port 77FEh are preserved through a restart and getting 
effective only after a restart of the device. The settings through port 77F0h are getting 
effective immediately, but the settings are lost after a restart. 
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SetGPIO example 

SetGPIO is a MS-DOS utility written in C to get the status of the GPIOs and set the 
GPIOs on embedded CoBos products. It works on all embedded CoBos products like 
XPort, XPort Direct, WiPort, WiPort NR and MatchPort bg. 

Command Syntax 

SetGPIO [-h] [-?] [-v] [-n| | -ni(l|h) | -no(l|h)(a|i)] <ip address> 
-h help 
-? help 
-v verbose, only with /v the status is display after setting an GPIO 
-n get status of GPIO n, n is a number between 0 and 31 
-ni(l|h) set GPIO n as input, with active level low(l) or high(h) 
-no(l|h)(a|i) set GPIO n as output with active level low(l) or high(h) and  
 status active (a) or inactive (i) 
<ip address> IP address of the device 

Examples 

Display status 
C:\> SetGPIO -5 192.168.1.1 
GPIO  Dir   Act   State 
   5  in    high  inactive 

 

Sets GPIO 5 as input with active level low 
C:\>SetGPIO -5il 192.168.1.1 
C:\> 

 

Sets GPIO 6 as output with active level low and status active with verbose active 
C:\> setGPIO -v -6ola 192.168.1.1 
GPIO  Dir   Act   State 
   6  out   low   active 
C:\>  

 

Sets GPIO 5 as input wit active level low and GPIO 6 as output with active level low and 
status active with verbose active 

C:\> setGPIO -v -5il -6ola 192.168.1.1 
GPIO  Dir   Act   State 
   5  in    low   active 
   6  out   low   active 
C:\>  
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Source 

Visual C++ V7.1 was used to compile the files.  

Source Files 
- SetGPIO.cpp  
- SetGPIO.h  
- - net.cpp socket access functions 
- - SetGPIO.sln solution file, standard file for VisualC projects 
- - SetGPIO.suo solution options file, standard file for VisualC projects 
- - SetGPIO.vcproj project file 
- - Readme.txt standard ReadMe.txt stub 
- - Stdafx.cpp stub created by Visual Studio 
- - Stdafx.h stub created by Visual Studio 
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Appendix: Control Protocol 

 

The GPIO control protocol is a simple, proprietary protocol. 

Guidelines 

The GPIO control protocol is described from the PC side. Send means from PC to XPort. 
Response comes from XPort to PC. 

The protocol allows for control of up to 32 GPIOs. How many are actually available 
depends on the product. XPort has only three. 

The parameters are four bytes long and represent GPIOs 0-31, with GPIO0 in bit 0 of 
the first byte (Little Endian). Parameter bits for configurable pins not configured as 
GPIOs are undefined for Get commands and ignored on Set commands. 

Every command consists of nine bytes: one command type of one byte and two 
parameters of four bytes each. 

Command  Parameter 1 Parameter 2 

0 1 2 3 4 5 6 7 8 

On some commands, one or all parameters are ignored. 

For UDP, command type and parameters need to be in the same datagram. 

Responses to valid commands are always five bytes long, consisting of the returned 
command byte and as parameters in the current or updated values. In case of an invalid 
command, only one byte with value 0FFh is returned. 

Command  Parameter 1 

0 1 2 3 4 

When sending a command (TCP and UDP), wait for the response before sending the next 
command. 

Commands 

Byte 0 Command Types 
10h  Get functions  

11h  Get directions (input or output)  

12h  Get active levels (high active or low active) 

13h  Get current states (active or not active)  

19h  Set directions  

1Ah  Set active levels 
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1Bh  Set current states 

There is no Set functions command. Since the pin’s function depends on the hardware 
in which the XPort is embedded, that configuration is only allowed using 77FE. Settings 
changed by any of the Set commands are not stored and are lost when the unit is 
powered down or rebooted. 

Command 10h, Get Functions 
Send: 
 No parameters 

Response: 
 1 parameter 
 Bytes 1-4: Functions 
 Bit X 1 means general purpose I/O available to the user. 
  0 means dedicated function (e.g., serial flow control, diagnostics) for 

configurable pin X. 

Command 11h, Get Directions 
Send: 
 No parameters 

Response: 
 1 parameter 
 Bytes 1-4: Directions 
 Bit X 1 means GPIO X is an output. 
  0 means it is an input. 

Command 12h, Get Active Levels 
Send: 
 No parameters 

Response: 
 1 parameter 
 Bytes 1-4: Active levels 
 Bit X 1 means GPIO X is active low (0V when active, 3.3V when inactive). 
  0 means it is active high (3.3V when active, 0V when inactive). 

Command 13h, Get Current States 
Send: 
 No parameters 

Response: 
 1 parameter 
 Bytes 1-4: States 
 Bit X 1 means GPIO X is active 
  0 means it is inactive.  
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Command 19h, Set Directions 
Send: 
 2 parameters 
 Bytes 1-4: Mask 
 Bit X 1 means the direction for GPIO X will be updated with the value in the 

second parameter. 
  0 means the direction for that GPIO will not change.  
 Bytes 5-8: New Directions 
 Bit X 1 means GPIO X will become an output. 
  0 means it will become an input. 
Response: 
 1 parameter 
 Bytes 1-4: The updated directions 

Command 1Ah, Set Active Levels 
Send: 
 2 parameters 
 Bytes 1-4: Mask 
 Bit X 1 means the direction for GPIO X will be updated with the value in the 

second parameter. 
  0 means the active type for that GPIO will not change. 
 Bytes 5-8: New Active Levels 
 Bit X 1 means GPIO X will become active low. 
  0 means it will become active high. 
Response: 
 1 parameter 
 Bytes 1-4: Updated active levels 

Command 1Bh, Set States 
Send: 
 2 parameters 
 Bytes 1-4: Mask 
 Bit X 1 means the state for GPIO X will be updated with the value in the 

second parameter. 
  0 means the state for that GPIO will not change. 
 Bytes 5-8: New States 
 Bit X 1 means GPIO X will become active. 
  0 means it will become inactive. 
Response: 
 1 parameter 
 Bytes 1-4: Updated states 
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Examples 
Example 1:  PC sends command 10h to find out which configurable pins are 
available as GPIO. 
PC -> XPort: 10h, 00h, 00h, 00h, 00h, 00h, 00h, 00h, 00h 
XPort -> PC: 10h, 03h, 00h, 00h, 00h 
Command details: 
10h = command 10h 
00h, 00h, 00h, 00h = ignored 
00h, 00h, 00h, 00h = ignored 

Response details: 
10h = response to command 10h 
03h, 00h, 00h, 00h  = 

bits 0 and 1 are 1 →CP1 and CP2 are configured as GPIOs. 
bit 2 is 0 → CP3 is configured as either serial control or diagnostics. 
The other bits are ignored because there are only three configurable pins on the XPort. 

Example 2: PC sends command 1Bh to change the current states of GPIO 0 and 1. 
PC -> XPort: 1Bh, 01h, 00h, 00h, 00h, 00h, 00h, 00h, 00h 
XPort -> PC: 1Bh, 05h, 00h, 00h, 00h 

Command details: 
1Bh = command 1Bh 
01h, 00h, 00h, 00h = the mask that determines which GPIOs will be changed. 

bit 0 is 1 → GPIO0 will be changed. 
bit 1 is 0 → GPIO1 will remain the same. 

00h, 00h, 00h, 00h = the new states 

bit 0 is 0 → GPIO0 will become 0. 
bit 1 is ignored since it is masked out.  

Response details: 
1Bh = response to command 1Bh 
05h, 00h, 00h, 00h  = 

bit 0 is 1 → GPIO0 = 1 
bit 1 is 0 → GPIO1 = 0 
bit 2 is 1 → GPIO2 = 1 
The other bits are ignored because there are only three configurable pins on the XPort 

 


