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First Steps 

Avisaro 2.0 WLAN Module: Connect and Power Up

The Avisaro 2.0 WLAN Modules are powered with a DC voltage of 3.3 V and they draw about 290 mA. For initial testing, it 

is recommended to use a small mounting board so connections are stable. 

The Avisaro Modules are predefined with the RS232 connection active. All signals  

are low voltage TTL level (3.3 V). The signal lines are 5 V tolerant - this makes integration easier.  

To connect the RS232 to a PC, a level shifter such as a MAX232 must be used. For the CAN interface, use a CAN transceiver IC. 

The pin assignment of the connectors are found  here .  

The most common one is:

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

Configuration of data interface

The data interface of the Avisaro Module is predefined to RS232. The settings can be changed to I2C, CAN, SPI, Ethernet, RS485, ... as 

described  here . 

There is no LED indicating that the Avisaro Logger Module is power on. To test initial functionality, connect the module to a PC using a 

level shifter. The module prints out a prompt (">") when powered up.

The Avisaro WLAN Module will power up the WLAN which is indicated by a flashing red LED on top of the module.

Predefined application

Other than the "Box" or "Cube" product line, the "Module" are shipped with no application script pre installed. Those ready-to-

use application can be loaded (  here) as desired. 

There are four modes to operate or to interact with the Avisaro 2.0 products: 

1. Using predefined application - quick way to get started 

 more  

2. Text Command Interface (enter ASCII commands) - ideal if a programable device is present 

 more  

3. Paket interface ("API" - send control pakets)  - powerfull interface for micro controllers 

 more  

4. BASIC Scripting (small programs run on device) - customized behaviour  

 more  

Building Blocks 

Base Module

The Base Module contains the main processing unit for the Avisaro 2.0 products. This module is required 

in order to get any functionality at all. 

(  details) 

SD Trailor Module

The SD Trailor Modul can be plugged on to the Base Module. The SD Trailor Module contains a slot for SD / 

SDHC memory cards. The SD Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

WLAN Trailor Module

The WLAN Trailor Modul can be plugged on to the Base Module. The WLAN Trailor Module contains the 

WLAN sender and receiver and a on board antenna. This antenna is activated by a smal pig tail antenna 

cable. The WLAN Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

Stacking Base and Trailor Modules

Base Module and Trailor Modules are build to be stacked ontop each other. Just like LEGO Blocks, 

functionality can be added just as required by the application.

Connector Boards

The connector boards provide plugs and power supply. The modules shown above are stacked on to the 

connector boards. 

The connector boards are used either to get started easily, as a reference for your own application or to be 

build into the final application.

(  details) 

Pin Layout 

Orientation ("PIN 1")

The Avisaro 2.0 module has 24 pins. Pin no 1 is in the top left corner, all other pin numbers counting counterclockwise. The orientation of 

the Base and Trailor module is shown in those diagrams. 

1. Base Module's pin 1 is marked by a triangle 

2. SD Trailor Module's pin 1 is in the top left corner. Hold module such that the slot opening points upwards. 

3. WLAN Trailor Module's pin 1 is in the top left corner. Hold module such that the antenna points upwards.  

 

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

RS232 (2x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 O TXD-2 n.c. - 20

6 I RXD-2 n.c. - 19

7 O DTR-1 n.c. - 18

8 I RING-1 n.c. - 17

9 O TXD-1 GPIO I/O 16

10 I RXD-1 GPIO I/O 15

11 I CTS-1 Reset I 14

12 O RTS-1 GND P 13

CAN (1x)

The CAN interface is operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx into 

a CAN-H / CAN-L signal.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN Rx Reset I 14

12 O CAN Tx GND P 13

CAN (2x)

Both CAN interface are operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx 

into a CAN-H / CAN-L signal. Automotive CAN transceivers such as the TJA1041AT are supported. So are Single Wire CAN transceivers.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 I CAN 2 - Rx n.c. - 22

4 O CAN 2 - Tx n.c. - 21

5 O CAN - EN n.c. - 20

6 O CAN - STB n.c. - 19

7 O LED 2 n.c. - 18

8 I KEY n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN 1 Rx Reset I 14

12 O CAN 1 Tx GND P 13

SPI (slave)

The SPI interface is implemented as a slave.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

The SPI bus is using 8 bit words. 

Max SCK clock is 10 mHz. 

The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured. 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 I CS n.c. - 16

10 O MISO n.c. - 15

11 I MOSI Reset I 14

12 I SCK GND P 13

I2C (master or slave)

The I2C interface is implemented as a master or slave depending on configuration.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. SDA-0 I/O 16

10 - n.c. SCL-0 I/O  15

11 - n.c. Reset I 14

12 - -  GND P 13

If a pin is not used for data transmittion, this pin can be used as a input, output, pulse width modulation (PWM) or analog pin as described

here:

 

 
'I/O': pin is input or output or pwm or analog input (ADC), 'p' power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 I/O GPIO n.c. - 23

3 I/O GPIO n.c. - 22

4 I/O GPIO n.c. - 21

5 I/O GPIO, PWM n.c. - 20

6 I/O GPIO, PWM n.c. - 19

7 I/O GPIO, PWM n.c. - 18

8 I/O GPIO, ADC n.c. - 17

9 I/O GPIO, PWM, ADC I/O (open drain) I/O 16

10 I/O GPIO, PWM I/O (open drain) I  15

11 I/O  GPIO, PWM Reset I 14

12 I/O GPIO  GND P 13

Ethernet

The Ethernet interface is implemented using the ENC28J60 Ethernet controller by Microchip. This controller is connected to 

the Avisaro Module using the internal SPI interface. All drivers are allready in the Avisaro Firmware. The Avisaro Module has an 'auto-

recovery' to detect if a ENC is connected. An example layout for an Ethernet extension can be found  here. 

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY SPI-CS - 21

5 - n.c. n.c. - 20

6 - n.c. SPI-SCK - 19

7 - n.c. SPI-MOSI - 18

8 - n.c. SPI-MISO - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 - n.c. Reset I 14

12 - -  GND P 13

Electrical and mechanical details 

Electrical characteristics

Power supply

The modules power supply is 3.3 V (+/- 0.1V) 

Power consumption

Power consumption depends on the configuration: 

Base Board and WLAN Trailor: 280 mA (at 3.3V) with no power save activated

Base Board and WLAN Trailor: 90 mA (at 3.3V) with power save activated.

 

Base Board and SD Trailor: 90 mA (at 3.3V)

Signal level

Output signal levels are 3,3V (precisely: Vcc - 0.4V). Maximum output current is 4 mA. The short-circuit current is 45 mA (only for 

short period of time. Short circuit will damage the output driver).

 

Input signal levels can be 3,3V - 5V - thus a mixed voltage (3.3/5V) PCB is straight forward since no signals needs to be converted.

An input draws 3µA at high and at low level. A high level is defined for voltages above 2V, a low signal is smaller than 0.8 V.

Power considerations for the Real Time Clock

The V
BAT

 supply range to power the Real Time Clock is 2.0V to 4.6V. Recommended operating range is 2.4V to 3.6V. Typically, 

RTC fails when voltage drops below 1.6V. 

Power consumption of the Real Time Clock at V
BAT

 is 20µA. 

 

There is a reported issue with the real time clock power consumption. See  here  for details provided by NXP.

Base Module

b: relevant height of module: 4mm 

c: length of solder pin: 3mm 

a: extra relevant height if battery option is used: 3mm 

d: front edge to center of pin 1: 2mm 

e: back edge to center of pin 12: 1.5mm

Device weight: 6 gram

  

WLAN Trailer Module

The WLAN Trailer Module has the same footprint as the base module. Stacked onto the 

base module, the complete unit comes to a height of 12 mm. As a stand alone module, it 

comes to 8 mm. 

Weight WLAN Trailor Module: 8 gram

Weight WLAN Trailor and Base Module: 14 gram

  

SD Trailor Module

The SD Card Trailer Module has the same footprint as the Base Module.

Weight SD Trailor Module: 8 gram

Weight SD Trailor and Base Module: 14 gram

  

Combined WLAN and SD Trailer and Base Module

The Avisaro stacking system allows to build full featured systems by simply adding 

functionality. This example shows (bottom to top): 

1. User PCB – i.e. user specific IO drivers, interface boards, …  

2. SD-Card Trailer to read and write SD Memory Card. 

3. Spacer to give base module enough distance. These are simple 2.54 precision 

type PCB connectors. 

4. Base Module with all the drivers and smartness to operate the SD-Cards, WLAN 

interface and user logic. 

5. WLAN Trailer module to communicate wirelessly. 

Weight SD + WLAN Trailor Module, Spacer and Base Module: 22 gram

Examples

Data Interfaces and I/O Ports 

RS232 Interfaces (Primary and Auxiliary)

The primary RS232 interface is the default data interface. If nothing else is set, this is the active interface to receive and to send 

commands and data. All features are available through the RS232 interface.

The second RS232 is an auxiliary interface. No commands can be send, only data if supported by the script. The second RS232 interface 

is only adressable with BASIC Scripting.

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

Electrical considerations

The RS232 interface of the module is operating on 3.3 V levels. In order to operate with a PC or any other regular RS232 device, an 

external 'level shifter' IC is necessary. Typical ICs are the "MAX232" series from Maxim or Texas Instruments.

To connect the Avisaro Module directly to another micro controller, a direct wirering can be used. The IO pins of the Avisaro Module are 5 V 

compatible - thus no 3.3 V to 5 V needs to be done. Don't confuse that with the supply voltage, which needs to be 3.3V for the Avisaro 

Modules.  

How it works

To send data or commands, simply send them just as one would do sitting in front of a terminal window. All commands are completed 

with <cr><lf> (carriagle return and line feed). Data or answers from the Avisaro Module are send out without any notice. Use flow control to 

stop data sending by the module. 

Command Interface

The command interface is only available on the first RS232 interface. Text (ASCII) commands are send just as one would type them into a 

terminal. Commands are terminated with a <cr><lf>. Binary packet commands are send in the byte order. See the RS232 section (

 here) of the Command Interface section for more details. 

Basic Scripting

Within BASIC Scripting, both RS232 interfaces can be adressed. The primary one is fully supported with 'INPUT' and 'PRINT' commands, 

the auxiliary one only with 'get' and 'put' commands. See RS232 section (  here) of the BASIC Scripting manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

Configuration and commands

Use the following commands on the command interface to control the primary RS232 interface:

l prot: Select rs232 as active interface (  here) 

 

l rs232: Sets the parameter of the rs232 interface (  here)  

If a network interface is present, use the following web sites to control the RS232 interface:

l rs232: Sets the interface parameter. (  more) 

 

l general: Select i2c as active interface. (  more)  

Use the following BASIC scripting commands to control the primary or auxiliary RS232 interface:

l auxopen: Activate auxiliary rs232 interface. (  more)

 

l put: Send data on bus. (  more)  

l get: Receive data on bus. (  more)    

 

                                                                                                                             

I2C Interface

 The I2C interface can be set to operate as a slave or master interface. If set to slave mode, the Avisaro Module can be controlled by a 

micro controller. If set to master mode, the Avisaro Module can control sensors or other devices.

The I2C interface is not the default interface when shipped or when module was reseted to factory defaults. 

I2C default settings

Address on I2C bus: 73 (decimal)

Electrical considerations

The I2C interface can operate with speeds up to 400 kbit/s.

The typical pull-up resistors for the SCL and SDA needs to be applied externally. 

Using I2C interface (Slave)

The Avisaro Module can operate as a slave device on an I2C bus.  The slave mode allows to use all features of the Avisaro Module:  

l The Command Interface is available in ASCII and in binary packet mode.   

l BASIC Scripting can be used to automate data handling 

How it works

To send and receive data using the I2C bus, the Avisaro Module is simply adressed with its I2C bus adress. Data to be send are 

transmitted using a 'I2C bus write', followed by the data and terminated by an 'I2C Stop'. Data to be read are fetched by using a 'I2C bus 

read', followed by SCL clocks to read and terminated by an 'I2C Stop'. 

Command Interface

To send a command, perform a I2C write to the Avisaro module on the bus (by default it is address 73 decimal). Send the command (like 

"time?") by sending the ASCII values: 0x74, 0x69, 0x6d, 0x65, 0x3f  . The command needs to be terminated with a carriage return: 0x0d, 

0x0a . Finish the I2C communication with a I2C 'stop' sequence.

To read the answer, perform a I2C read to the Avisaro module. The module will return 0xFF if no valid answer can be read. Keep on 

reading until valid text (ASCII) character are read. Finish the I2C read when all characters are read - to be recognized at a 0xFF after the 

last 0x0d 0x0a.

It is required to read the answer, otherwise the module will be blocked by unread answeres.

See the I2C Section (  here) in the Command Interface Manual for more details on how to send text (ASCII) commands or binary packet 

commands.

Basic Scripting

The regular 'INPUT' and 'PRINT' commands can be used in BASIC Scripting to communicate with the I2C Slave interface. Data which are 

send to the modules adress (default 73 decimal) can be read with 'INPUT'. Replies can be send out with 'PRINT' and than read on the I2C

bus.

See the I2C Section (  here) in the BASIC Scripting Manual for more details. 

Predefined applications

Most predefined application scripts can be used with the I2C slave interface as well. In most cases, only the data interface needs to be 

changed from i.e. RS232 to I2C in order to perform the defined function. Check the predefined scripts for details.

 

Example: The Script WR1 (  more) can also be used for I2C: 

l Configure Avisaro Modul to use I2C as data interface. 

l Load the script WR1. 

l Use micro controller to send data through I2C. All data will be transfered wirelessly to and from the Avisaro Module. 

Configuration and commands

Use the following commands on the command interface to control the i2c interface

l prot: Select i2c as active interface.  more  

 

  

l i2c: Set bus address.  more  

Note: After a reset to default, the 'prot' command can't be send via the I2C bus since the default data interface is RS232. Thus, the 'prot i2c'

command must be send via SD card or via web interface.

If a network interface is present, use the following web site entries to control the i2c interface

l i2c: Set bus address.  more

 

l general: Select i2c as active interface.  more    

Use the following BASIC commands to control and access the i2c interface

l auxopen: Activate i2c bus.   more

 

l put: Send data on bus.  more    

l get: Receive data on bus.  more    

Using I2C interface (Master)

The I2C in Master mode is only available within BASIC Scripting. With the master mode, sensors or any other I2C device can be 

connected to the Avisaro Module.

See I2C Section of the BASIC Scripting Manual for details (  here). 

                                                                                                                             

CAN Interfaces (Primary and Auxiliary)

There are two CAN interfaces. The primary one can be used to transmit data as well as to send commands. The second CAN interface is 

controlled by scripting only. 

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

Electrical considerations

The CAN interfaces of the module are operating at 3.3V levels and as 'Tx' / 'Rx' signals. In order to operate with a regular CAN bus, a "CAN 

Transceiver IC" needs to be added. This IC converts the Tx/Rx signals into the differential signals of a CAN bus.

To connect the Avisaro Module directly to a micro controller using the CAN bus - the Tx / Rx line typically can be used without any additional

devices. 

How it works

Data or commands send to the Avisaro Module is packaged into the payload of the CAN messages. 

Command Interface

The command interface is only available on CAN port 1. Text (ASCII) commands are packed in CAN messages segmented into 8 bytes. 

Thus, to send a "listen 101 23<cr><lf>" command - this would split into "listen 1" and "01 23<cr><lf>" to fit into the CAN payload field. The 

CAN messages are adressed to "receive ID" as configured. The answer (in this case "ok") will be send out by the module to the "send ID" 

- again segmented into 8 byte segments. 

Basic Scripting

Both CAN interfaces are available within BASIC scripting. 

The first interface can be adressed through regular 'INPUT' and 'PRINT' commands. Those commands hide the CAN frames and only 

work with the content of the payload. 

Special commands such as 'get' and 'put' allow to work with the full CAN frames on both interfaces. The message ID and other CAN fields

can be set individually.

See the CAN section (  here) in the BASIC Scripting Manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

                                                                                                                             

SPI Interface

The SPI interface is the fastest interface of the Avisaro 2.0 module. It is designed to be connected to a micro controller or to programmable

logic (FPGA). When connected to a micro controller we recommend to use the 'packet interface' (see details later), when connected to a 

FPGA, the simpler 'streaming modus' can be used. The SPI interface is not the default interface when shipped or when module was 

reseted to factory defaults. 

SPI bus timing

The SPI bus timing is controlled by two parameters: clock polarity and clock phase. This is how those parameters effect bus timing: 

CPOL and CPHA settings First data driven Other data driven Data sampled

CPOL = 0, CPHA = 0 Prior to first SCK rising edge SCK falling edge SCK rising edge

CPOL = 0, CPHA = 1 First SCK rising edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 0 Prior to first SCK falling edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 1 First SCK falling edge SCK falling edge SCK rising edge

See the following timing diagrams for details (click to enlarge): 

SPI default settings

l The SPI bus is using 8 bit words. 

l Maximum SCK clock is 10 MHz. The effective data rate depends on the type of application. 

l The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured.  

'Fill-bytes'

With each byte which is send to the Avisaro Module, one byte is also received (... which is true for all SPI interfaces). If there is no valid data

to be send either direction, a hex 0xFF is send.

   

Using SPI Interface

The SPI interface is designed to connect the Avisaro WLAN Module or Avisaro Logger Module to a Micro Controller.

See   here for a general describtion on how to configure Avisaro 2.0 products. 

Website

Use the following web site entries to control the SPI interface

l SPI: Set spi interface parameter.   more

 

l general: Select spi as active interface.  more    

Command interface

Use the following command to control the spi interface

l spi: Sets SPI parameter.   more. Notice that in order to use the command interface, the interface must work in the first place. In 

most case, this command is used in the 'autorun.txt' configuration file.

    

l prot: Select SPI as active interface.   more      

Once configured, one can send text commands or packet commands:

l Text commands: Send ASCII values of the commands just as one would send them over a RS232 connection. Finish each 

command with "carrige return and line feed" (0x0D, 0x0A). See  here for ASCII table.  For each character clocked in, a 0xFF will 

be send from the Avisaro Module.

To read the command answer, keep on sending 'dummy bytes' (0xFF). After a view milliseconds, the Avisaro Module will answer 

with ASCII characters followed by the carrige return and line feed. If no more data are to be send, only 0xFF are received. 

    

l Packet interface: The packet interface is usually the more suitable interface to work with the SPI interface. See  here  for details 

on the packet interface. Notice: Since a start and end of a packet is well defined, it is unambiguous whether a 0xFF byte is a valid 

byte or whether it is a fill-byte. 

BASIC scripting

Use the following BASIC commands to control and access the SPI interface

l put: Send data on bus.  more   

 

l get: Receive data on bus.  more    

Wireless SPI data

The Script WR1 (  more) can also be used for SPI:
 

l Configure Avisaro Modul to use SPI as data interface. 

l Load the script WR1. 

l Use micro controller to send data through SPI. All data will be transfered wirelessly to and from the Avisaro Module. 

                                                                                                                             

I/O, PWM, AD/DA

Most of the I/O pins of the Avisaro Module can be used as a "General Purpose Input or Output" (GPIO), as analogue input ports and as 

"Pulse Wide Modulation" ports. See pin layout for possible pin assignments.

l I/O Pins (Input, Output Pins or GPIO): Switch LEDs, get key inputs

   

l PWM Pins (Pulse Width Modulation): Control servo-actuator, dim LEDs, digital to analog (with capacitor)

   

l Analog Input: Temperatur sensors, any analog signal 

Default settings

All pins are input ports by default (after power up). Than, the last port direction command is the one which counts. Example: CAN port two 

was activated and later pin 3 is declared as an output port - this ends up in port 3 being an output port and the CAN bus is not functional.  

Electrical considerations

See the electrical section (  here) in the Module Manual for details on max current, etc .. for the port pins.
 

Command Interface

The I/O ports can be set and read by using the "port" command. See the I/O section (  here) in the Command Interface Manual for more 

details. 

Basic Scripting

The I/O ports can be set and read by using the "put" and "get" command. See the I/O section (  here) in the Basic Scripting Manual for 

more details. 

Configuration via command interface

Configuration via SD memory card

Default Settings

Configuration 

Three ways to configure

There are three ways to configure the Avisaro products.

1. Using SD Memory Cards: Place all configuration commands in a file called "autorun.txt". Power up unit with SD card inserted. 

 more 

  

2. Using Web-Interface: All products with a WLAN or LAN interface can be configured using a build in web interface. Use your favorit 

browser to do the configuratio this way.   more  

  

3. Using Data Interface: All commands can be typed or send over the data interface (RS232, SPI, CAN, …). Commands can be send 

in ASCII format or in binary packed format.  more  

Things to configure

Typical parameter which require configuration are the "Data Interface" (RS232, CAN, ....), "Real Time Clock", "Network Interface" and other 

things. Find a list of typical parameters  here. 

                                                                                                                             

The works

For each configuration parameter, there is a command (see list  here). All those commands are 

send to the Avisaro module using the command interface. The format of the command is plain 

ASCII - just as one would type them into a terminal. 

In this example to the right an Avisaro WLAN Box is connected to the RS232 of a PC. A regular 

terminal program is used to communicate with the device. The command "ip" is send to set the IP 

adress for the WLAN interface. To check the settings, the "ip?" command is used.

 

RS232 data interface

Use a regular terminal program to communicate. Send a command terminated by <cr><lf> ( = "Enter"). An answer is send back by the 

Avisaro product, followed by the prompt sign (">"). 

CAN data interface

All commands a packaged into CAN frames. Those CAN frames are send to device ID 0x49 (default setting). The Avisaro device sends 

the answer back out on ID 0x49.

Example: "ip local 192.168.0.90" split into CAN messages:

1) ID: 0x49, Length: 8, Bytes: 0x69 0x70 0x20 0x6C 0x6F 0x63 0x61 0x6C     // for: ip local

2) ID: 0x49, Length: 8, Bytes: 0x20 0x31 0x39 0x32 0x2E 0x31 0x36 0x38      // for: 192.186

3) ID: 0x49, Length: 7, Bytes: 0x2E 0x30 0x2E 0x39 0x30 0x0D 0x0A              // for .0.90 cr lf

      

Answer: (">")

1) ID: 0x49, Length: 3, Bytes: 0x0D 0x0A 3E     // ">"  cr  lf

 

I2C data interface

The default I2C adress is decimal 73 on the I2C bus. A command is send by a I2C write. To read back the answer, issue a I2C read to 

this adress. The Avisaro device answers with 2 bytes which represents the length of the available data. If those are > 0 keep on reading to 

get the whole answer.

                                                                                                                             

The works

All commands available on the data interface (  more) can also be send via batch file. Enter the commands just as they would be 

entered on a terminal into a file called "autorun.txt". Place this file on the SD memory card. Insert the card into the Avisaro device. Power-up

the device. All commands are executed.  

Example

Download an example file  here . This file sets the interface to RS232 and configures the baudrate. The WLAN interface is configured 

to connect to a Access Point called "your-ssid" with wep encryption. The script "wc1-6.txt" is loaded and execution flag set to autostart. 

Finally the script is started right away.

echo Schnittstelle einstellen

prot rs232

rs232 9600 8 N 1 NONE

echo WLAN Settings

wlan ssid your-ssid

wlan mode infra

wlan security WEP104

wlan WEP 12345678901234567890abcdef

echo Script laden und ausführen

load wc1-6.txt

run auto

run

Details

l The last command must be terminated with a 'new line' (= cr and lf) in order to be executed

   

l There is no special feedback - like a LED - to the user that the autorun is finished with execution and whether or not there were 

errors. However, all command results are printed to the data interface - just as if those commands would have been typed in by the

user.

   

l To see the command results, check the outputs to the data interface. If this data interface is not available - for example it is 

connected fix to a sensor - there is the option to use the "prot file" command.  details  

                                                                                                                             

Configuration via web interface

The build-in web site provides an easy way to configure the Avisaro device. The web site is only available when the device is equipped 

with a WLAN or LAN interface. 

Connect to WLAN

An important step is to get the WLAN connection set up correctly. The configuration is done through the website and during normal 

operation the WLAN connection must work fine.

The easiest way to connect to the default 'avisaro' network is to have your WLAN utility list 

all WLANs which can be seen. If Microsoft Windows is used, it looks similar to this 

screenshot.

Manually, the default WLAN settings can be entered as well:

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

Configure TCP/IP

Firmware Versions v3.45 and later (20.11.2008):

The Avisaro Modules come with a build in DCHP server. That makes initial configuration easy: If the PC is set to "receive IP adress by 

DHCP", there is no need to change anything. Proceed with "Access to Website". If the PC has fixed IP adresses proceed as described 

here:

Previous Firmware Versions:

After WLAN is connected, the TCP settings must be configured. For initial setup, fixed IP adresses are used. In a lot of cases, a PC is set 

to receive its IP automatically (DHCP) - this needs to be changes temporarily. Change the TCP settings of your PC to match those (i.e. IP 

to *.70). The TCP default settings of the Avisaro products are as follows:

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Access to configuration website

Open an Internet Explorer, Firefox, ... and enter the IP adress fo the Avisaro product (WLAN: 192.168.0.74, 

Ethernet: 192.168.0.75)

The Login Page will show up. Default User is "admin", default password is "1234". 

A description of all the configuration websites is shown  here. 

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

I2C default settings

Address on I2C bus: 73 (decimal)

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Reset to default

Sometimes it becomes necessary to reset the module to default values. Choose the best ways depending on the product you have and 

depending on the access which is still possible. Be aware of the following after a reset to default:

l The automatic execution of the script is disabled. Thus, the LEDs will not light up until the script is restarted again. The script itself 

remains stored. 

l The default interface selection is RS232. Reconfigure the desired interface. 

 

Choose the best way to perform the reset:

l If WLAN is present: Without the need to attach any cables, the module can be set to default values. This way requires some WLAN 

configuration on your PC and requires to run a Java program. Other than that it is quirte convenient.

l If the Data Interface (RS232, I2C, CAN, ...) is available: Commands can be issued to reset the device. Be aware, that no 'Script' is 

executed, otherwise the Commands are viewed as data and not as commands.

l If the SD Slot is available: By issueing commands via the automatically executed 'autorun.txt' file, the default values can be 

activated. This is the easiest and most convenient way. 

 

WLAN Module 2.0

Base Module

Base Module - bottom view with processing unit 

WLAN Trailer Module with Base Module

WLAN Trailer Module without Base Module

WLAN with Base Module

SD Trailor Module without Base Module

SD Trailer and Base Module

http://www.avisaro.com/tl/index.php/ID601.html Page 1 / 17

http://www.avisaro.com/tl/tl_files/Avisaro20/PDF/Module_Manual_20.pdf


Operating modes

I/O, PWM, Analog Ports

Mechanical dimensions

User Manual

Avisaro 2.0

 

WLAN Module

WLAN Logger Module 

        

This is a printout of the online documentation. Please check the online documentation on a regular basis for updates. Online 

documentation is found at "docu.avisaro.com". This particular document has the link: 

http://www.avisaro.com/tl/tl_files/Avisaro20/PDF/Module_Manual_20.pdf

 

Date: May 6th, 2009

 

 

 

 

Table of content:

 

 

  First Steps 2

  Building Blocks 3

  Pin Layout 4

  Electrical and mechnical details 7

  Data interfaces and I/O ports 9

  Configuration 14

First Steps 

Avisaro 2.0 WLAN Module: Connect and Power Up

The Avisaro 2.0 WLAN Modules are powered with a DC voltage of 3.3 V and they draw about 290 mA. For initial testing, it 

is recommended to use a small mounting board so connections are stable. 

The Avisaro Modules are predefined with the RS232 connection active. All signals  

are low voltage TTL level (3.3 V). The signal lines are 5 V tolerant - this makes integration easier.  

To connect the RS232 to a PC, a level shifter such as a MAX232 must be used. For the CAN interface, use a CAN transceiver IC. 

The pin assignment of the connectors are found  here .  

The most common one is:

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

Configuration of data interface

The data interface of the Avisaro Module is predefined to RS232. The settings can be changed to I2C, CAN, SPI, Ethernet, RS485, ... as 

described  here . 

There is no LED indicating that the Avisaro Logger Module is power on. To test initial functionality, connect the module to a PC using a 

level shifter. The module prints out a prompt (">") when powered up.

The Avisaro WLAN Module will power up the WLAN which is indicated by a flashing red LED on top of the module.

Predefined application

Other than the "Box" or "Cube" product line, the "Module" are shipped with no application script pre installed. Those ready-to-

use application can be loaded (  here) as desired. 

There are four modes to operate or to interact with the Avisaro 2.0 products: 

1. Using predefined application - quick way to get started 

 more  

2. Text Command Interface (enter ASCII commands) - ideal if a programable device is present 

 more  

3. Paket interface ("API" - send control pakets)  - powerfull interface for micro controllers 

 more  

4. BASIC Scripting (small programs run on device) - customized behaviour  

 more  

Building Blocks 

Base Module

The Base Module contains the main processing unit for the Avisaro 2.0 products. This module is required 

in order to get any functionality at all. 

(  details) 

SD Trailor Module

The SD Trailor Modul can be plugged on to the Base Module. The SD Trailor Module contains a slot for SD / 

SDHC memory cards. The SD Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

WLAN Trailor Module

The WLAN Trailor Modul can be plugged on to the Base Module. The WLAN Trailor Module contains the 

WLAN sender and receiver and a on board antenna. This antenna is activated by a smal pig tail antenna 

cable. The WLAN Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

Stacking Base and Trailor Modules

Base Module and Trailor Modules are build to be stacked ontop each other. Just like LEGO Blocks, 

functionality can be added just as required by the application.

Connector Boards

The connector boards provide plugs and power supply. The modules shown above are stacked on to the 

connector boards. 

The connector boards are used either to get started easily, as a reference for your own application or to be 

build into the final application.

(  details) 

Pin Layout 

Orientation ("PIN 1")

The Avisaro 2.0 module has 24 pins. Pin no 1 is in the top left corner, all other pin numbers counting counterclockwise. The orientation of 

the Base and Trailor module is shown in those diagrams. 

1. Base Module's pin 1 is marked by a triangle 

2. SD Trailor Module's pin 1 is in the top left corner. Hold module such that the slot opening points upwards. 

3. WLAN Trailor Module's pin 1 is in the top left corner. Hold module such that the antenna points upwards.  

 

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

RS232 (2x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 O TXD-2 n.c. - 20

6 I RXD-2 n.c. - 19

7 O DTR-1 n.c. - 18

8 I RING-1 n.c. - 17

9 O TXD-1 GPIO I/O 16

10 I RXD-1 GPIO I/O 15

11 I CTS-1 Reset I 14

12 O RTS-1 GND P 13

CAN (1x)

The CAN interface is operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx into 

a CAN-H / CAN-L signal.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN Rx Reset I 14

12 O CAN Tx GND P 13

CAN (2x)

Both CAN interface are operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx 

into a CAN-H / CAN-L signal. Automotive CAN transceivers such as the TJA1041AT are supported. So are Single Wire CAN transceivers.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 I CAN 2 - Rx n.c. - 22

4 O CAN 2 - Tx n.c. - 21

5 O CAN - EN n.c. - 20

6 O CAN - STB n.c. - 19

7 O LED 2 n.c. - 18

8 I KEY n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN 1 Rx Reset I 14

12 O CAN 1 Tx GND P 13

SPI (slave)

The SPI interface is implemented as a slave.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

The SPI bus is using 8 bit words. 

Max SCK clock is 10 mHz. 

The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured. 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 I CS n.c. - 16

10 O MISO n.c. - 15

11 I MOSI Reset I 14

12 I SCK GND P 13

I2C (master or slave)

The I2C interface is implemented as a master or slave depending on configuration.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. SDA-0 I/O 16

10 - n.c. SCL-0 I/O  15

11 - n.c. Reset I 14

12 - -  GND P 13

If a pin is not used for data transmittion, this pin can be used as a input, output, pulse width modulation (PWM) or analog pin as described

here:

 

 
'I/O': pin is input or output or pwm or analog input (ADC), 'p' power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 I/O GPIO n.c. - 23

3 I/O GPIO n.c. - 22

4 I/O GPIO n.c. - 21

5 I/O GPIO, PWM n.c. - 20

6 I/O GPIO, PWM n.c. - 19

7 I/O GPIO, PWM n.c. - 18

8 I/O GPIO, ADC n.c. - 17

9 I/O GPIO, PWM, ADC I/O (open drain) I/O 16

10 I/O GPIO, PWM I/O (open drain) I  15

11 I/O  GPIO, PWM Reset I 14

12 I/O GPIO  GND P 13

Ethernet

The Ethernet interface is implemented using the ENC28J60 Ethernet controller by Microchip. This controller is connected to 

the Avisaro Module using the internal SPI interface. All drivers are allready in the Avisaro Firmware. The Avisaro Module has an 'auto-

recovery' to detect if a ENC is connected. An example layout for an Ethernet extension can be found  here. 

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY SPI-CS - 21

5 - n.c. n.c. - 20

6 - n.c. SPI-SCK - 19

7 - n.c. SPI-MOSI - 18

8 - n.c. SPI-MISO - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 - n.c. Reset I 14

12 - -  GND P 13

Electrical and mechanical details 

Electrical characteristics

Power supply

The modules power supply is 3.3 V (+/- 0.1V) 

Power consumption

Power consumption depends on the configuration: 

Base Board and WLAN Trailor: 280 mA (at 3.3V) with no power save activated

Base Board and WLAN Trailor: 90 mA (at 3.3V) with power save activated.

 

Base Board and SD Trailor: 90 mA (at 3.3V)

Signal level

Output signal levels are 3,3V (precisely: Vcc - 0.4V). Maximum output current is 4 mA. The short-circuit current is 45 mA (only for 

short period of time. Short circuit will damage the output driver).

 

Input signal levels can be 3,3V - 5V - thus a mixed voltage (3.3/5V) PCB is straight forward since no signals needs to be converted.

An input draws 3µA at high and at low level. A high level is defined for voltages above 2V, a low signal is smaller than 0.8 V.

Power considerations for the Real Time Clock

The V
BAT

 supply range to power the Real Time Clock is 2.0V to 4.6V. Recommended operating range is 2.4V to 3.6V. Typically, 

RTC fails when voltage drops below 1.6V. 

Power consumption of the Real Time Clock at V
BAT

 is 20µA. 

 

There is a reported issue with the real time clock power consumption. See  here  for details provided by NXP.

Base Module

b: relevant height of module: 4mm 

c: length of solder pin: 3mm 

a: extra relevant height if battery option is used: 3mm 

d: front edge to center of pin 1: 2mm 

e: back edge to center of pin 12: 1.5mm

Device weight: 6 gram

  

WLAN Trailer Module

The WLAN Trailer Module has the same footprint as the base module. Stacked onto the 

base module, the complete unit comes to a height of 12 mm. As a stand alone module, it 

comes to 8 mm. 

Weight WLAN Trailor Module: 8 gram

Weight WLAN Trailor and Base Module: 14 gram

  

SD Trailor Module

The SD Card Trailer Module has the same footprint as the Base Module.

Weight SD Trailor Module: 8 gram

Weight SD Trailor and Base Module: 14 gram

  

Combined WLAN and SD Trailer and Base Module

The Avisaro stacking system allows to build full featured systems by simply adding 

functionality. This example shows (bottom to top): 

1. User PCB – i.e. user specific IO drivers, interface boards, …  

2. SD-Card Trailer to read and write SD Memory Card. 

3. Spacer to give base module enough distance. These are simple 2.54 precision 

type PCB connectors. 

4. Base Module with all the drivers and smartness to operate the SD-Cards, WLAN 

interface and user logic. 

5. WLAN Trailer module to communicate wirelessly. 

Weight SD + WLAN Trailor Module, Spacer and Base Module: 22 gram

Examples

Data Interfaces and I/O Ports 

RS232 Interfaces (Primary and Auxiliary)

The primary RS232 interface is the default data interface. If nothing else is set, this is the active interface to receive and to send 

commands and data. All features are available through the RS232 interface.

The second RS232 is an auxiliary interface. No commands can be send, only data if supported by the script. The second RS232 interface 

is only adressable with BASIC Scripting.

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

Electrical considerations

The RS232 interface of the module is operating on 3.3 V levels. In order to operate with a PC or any other regular RS232 device, an 

external 'level shifter' IC is necessary. Typical ICs are the "MAX232" series from Maxim or Texas Instruments.

To connect the Avisaro Module directly to another micro controller, a direct wirering can be used. The IO pins of the Avisaro Module are 5 V 

compatible - thus no 3.3 V to 5 V needs to be done. Don't confuse that with the supply voltage, which needs to be 3.3V for the Avisaro 

Modules.  

How it works

To send data or commands, simply send them just as one would do sitting in front of a terminal window. All commands are completed 

with <cr><lf> (carriagle return and line feed). Data or answers from the Avisaro Module are send out without any notice. Use flow control to 

stop data sending by the module. 

Command Interface

The command interface is only available on the first RS232 interface. Text (ASCII) commands are send just as one would type them into a 

terminal. Commands are terminated with a <cr><lf>. Binary packet commands are send in the byte order. See the RS232 section (

 here) of the Command Interface section for more details. 

Basic Scripting

Within BASIC Scripting, both RS232 interfaces can be adressed. The primary one is fully supported with 'INPUT' and 'PRINT' commands, 

the auxiliary one only with 'get' and 'put' commands. See RS232 section (  here) of the BASIC Scripting manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

Configuration and commands

Use the following commands on the command interface to control the primary RS232 interface:

l prot: Select rs232 as active interface (  here) 

 

l rs232: Sets the parameter of the rs232 interface (  here)  

If a network interface is present, use the following web sites to control the RS232 interface:

l rs232: Sets the interface parameter. (  more) 

 

l general: Select i2c as active interface. (  more)  

Use the following BASIC scripting commands to control the primary or auxiliary RS232 interface:

l auxopen: Activate auxiliary rs232 interface. (  more)

 

l put: Send data on bus. (  more)  

l get: Receive data on bus. (  more)    

 

                                                                                                                             

I2C Interface

 The I2C interface can be set to operate as a slave or master interface. If set to slave mode, the Avisaro Module can be controlled by a 

micro controller. If set to master mode, the Avisaro Module can control sensors or other devices.

The I2C interface is not the default interface when shipped or when module was reseted to factory defaults. 

I2C default settings

Address on I2C bus: 73 (decimal)

Electrical considerations

The I2C interface can operate with speeds up to 400 kbit/s.

The typical pull-up resistors for the SCL and SDA needs to be applied externally. 

Using I2C interface (Slave)

The Avisaro Module can operate as a slave device on an I2C bus.  The slave mode allows to use all features of the Avisaro Module:  

l The Command Interface is available in ASCII and in binary packet mode.   

l BASIC Scripting can be used to automate data handling 

How it works

To send and receive data using the I2C bus, the Avisaro Module is simply adressed with its I2C bus adress. Data to be send are 

transmitted using a 'I2C bus write', followed by the data and terminated by an 'I2C Stop'. Data to be read are fetched by using a 'I2C bus 

read', followed by SCL clocks to read and terminated by an 'I2C Stop'. 

Command Interface

To send a command, perform a I2C write to the Avisaro module on the bus (by default it is address 73 decimal). Send the command (like 

"time?") by sending the ASCII values: 0x74, 0x69, 0x6d, 0x65, 0x3f  . The command needs to be terminated with a carriage return: 0x0d, 

0x0a . Finish the I2C communication with a I2C 'stop' sequence.

To read the answer, perform a I2C read to the Avisaro module. The module will return 0xFF if no valid answer can be read. Keep on 

reading until valid text (ASCII) character are read. Finish the I2C read when all characters are read - to be recognized at a 0xFF after the 

last 0x0d 0x0a.

It is required to read the answer, otherwise the module will be blocked by unread answeres.

See the I2C Section (  here) in the Command Interface Manual for more details on how to send text (ASCII) commands or binary packet 

commands.

Basic Scripting

The regular 'INPUT' and 'PRINT' commands can be used in BASIC Scripting to communicate with the I2C Slave interface. Data which are 

send to the modules adress (default 73 decimal) can be read with 'INPUT'. Replies can be send out with 'PRINT' and than read on the I2C

bus.

See the I2C Section (  here) in the BASIC Scripting Manual for more details. 

Predefined applications

Most predefined application scripts can be used with the I2C slave interface as well. In most cases, only the data interface needs to be 

changed from i.e. RS232 to I2C in order to perform the defined function. Check the predefined scripts for details.

 

Example: The Script WR1 (  more) can also be used for I2C: 

l Configure Avisaro Modul to use I2C as data interface. 

l Load the script WR1. 

l Use micro controller to send data through I2C. All data will be transfered wirelessly to and from the Avisaro Module. 

Configuration and commands

Use the following commands on the command interface to control the i2c interface

l prot: Select i2c as active interface.  more  

 

  

l i2c: Set bus address.  more  

Note: After a reset to default, the 'prot' command can't be send via the I2C bus since the default data interface is RS232. Thus, the 'prot i2c'

command must be send via SD card or via web interface.

If a network interface is present, use the following web site entries to control the i2c interface

l i2c: Set bus address.  more

 

l general: Select i2c as active interface.  more    

Use the following BASIC commands to control and access the i2c interface

l auxopen: Activate i2c bus.   more

 

l put: Send data on bus.  more    

l get: Receive data on bus.  more    

Using I2C interface (Master)

The I2C in Master mode is only available within BASIC Scripting. With the master mode, sensors or any other I2C device can be 

connected to the Avisaro Module.

See I2C Section of the BASIC Scripting Manual for details (  here). 

                                                                                                                             

CAN Interfaces (Primary and Auxiliary)

There are two CAN interfaces. The primary one can be used to transmit data as well as to send commands. The second CAN interface is 

controlled by scripting only. 

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

Electrical considerations

The CAN interfaces of the module are operating at 3.3V levels and as 'Tx' / 'Rx' signals. In order to operate with a regular CAN bus, a "CAN 

Transceiver IC" needs to be added. This IC converts the Tx/Rx signals into the differential signals of a CAN bus.

To connect the Avisaro Module directly to a micro controller using the CAN bus - the Tx / Rx line typically can be used without any additional

devices. 

How it works

Data or commands send to the Avisaro Module is packaged into the payload of the CAN messages. 

Command Interface

The command interface is only available on CAN port 1. Text (ASCII) commands are packed in CAN messages segmented into 8 bytes. 

Thus, to send a "listen 101 23<cr><lf>" command - this would split into "listen 1" and "01 23<cr><lf>" to fit into the CAN payload field. The 

CAN messages are adressed to "receive ID" as configured. The answer (in this case "ok") will be send out by the module to the "send ID" 

- again segmented into 8 byte segments. 

Basic Scripting

Both CAN interfaces are available within BASIC scripting. 

The first interface can be adressed through regular 'INPUT' and 'PRINT' commands. Those commands hide the CAN frames and only 

work with the content of the payload. 

Special commands such as 'get' and 'put' allow to work with the full CAN frames on both interfaces. The message ID and other CAN fields

can be set individually.

See the CAN section (  here) in the BASIC Scripting Manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

                                                                                                                             

SPI Interface

The SPI interface is the fastest interface of the Avisaro 2.0 module. It is designed to be connected to a micro controller or to programmable

logic (FPGA). When connected to a micro controller we recommend to use the 'packet interface' (see details later), when connected to a 

FPGA, the simpler 'streaming modus' can be used. The SPI interface is not the default interface when shipped or when module was 

reseted to factory defaults. 

SPI bus timing

The SPI bus timing is controlled by two parameters: clock polarity and clock phase. This is how those parameters effect bus timing: 

CPOL and CPHA settings First data driven Other data driven Data sampled

CPOL = 0, CPHA = 0 Prior to first SCK rising edge SCK falling edge SCK rising edge

CPOL = 0, CPHA = 1 First SCK rising edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 0 Prior to first SCK falling edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 1 First SCK falling edge SCK falling edge SCK rising edge

See the following timing diagrams for details (click to enlarge): 

SPI default settings

l The SPI bus is using 8 bit words. 

l Maximum SCK clock is 10 MHz. The effective data rate depends on the type of application. 

l The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured.  

'Fill-bytes'

With each byte which is send to the Avisaro Module, one byte is also received (... which is true for all SPI interfaces). If there is no valid data

to be send either direction, a hex 0xFF is send.

   

Using SPI Interface

The SPI interface is designed to connect the Avisaro WLAN Module or Avisaro Logger Module to a Micro Controller.

See   here for a general describtion on how to configure Avisaro 2.0 products. 

Website

Use the following web site entries to control the SPI interface

l SPI: Set spi interface parameter.   more

 

l general: Select spi as active interface.  more    

Command interface

Use the following command to control the spi interface

l spi: Sets SPI parameter.   more. Notice that in order to use the command interface, the interface must work in the first place. In 

most case, this command is used in the 'autorun.txt' configuration file.

    

l prot: Select SPI as active interface.   more      

Once configured, one can send text commands or packet commands:

l Text commands: Send ASCII values of the commands just as one would send them over a RS232 connection. Finish each 

command with "carrige return and line feed" (0x0D, 0x0A). See  here for ASCII table.  For each character clocked in, a 0xFF will 

be send from the Avisaro Module.

To read the command answer, keep on sending 'dummy bytes' (0xFF). After a view milliseconds, the Avisaro Module will answer 

with ASCII characters followed by the carrige return and line feed. If no more data are to be send, only 0xFF are received. 

    

l Packet interface: The packet interface is usually the more suitable interface to work with the SPI interface. See  here  for details 

on the packet interface. Notice: Since a start and end of a packet is well defined, it is unambiguous whether a 0xFF byte is a valid 

byte or whether it is a fill-byte. 

BASIC scripting

Use the following BASIC commands to control and access the SPI interface

l put: Send data on bus.  more   

 

l get: Receive data on bus.  more    

Wireless SPI data

The Script WR1 (  more) can also be used for SPI:
 

l Configure Avisaro Modul to use SPI as data interface. 

l Load the script WR1. 

l Use micro controller to send data through SPI. All data will be transfered wirelessly to and from the Avisaro Module. 

                                                                                                                             

I/O, PWM, AD/DA

Most of the I/O pins of the Avisaro Module can be used as a "General Purpose Input or Output" (GPIO), as analogue input ports and as 

"Pulse Wide Modulation" ports. See pin layout for possible pin assignments.

l I/O Pins (Input, Output Pins or GPIO): Switch LEDs, get key inputs

   

l PWM Pins (Pulse Width Modulation): Control servo-actuator, dim LEDs, digital to analog (with capacitor)

   

l Analog Input: Temperatur sensors, any analog signal 

Default settings

All pins are input ports by default (after power up). Than, the last port direction command is the one which counts. Example: CAN port two 

was activated and later pin 3 is declared as an output port - this ends up in port 3 being an output port and the CAN bus is not functional.  

Electrical considerations

See the electrical section (  here) in the Module Manual for details on max current, etc .. for the port pins.
 

Command Interface

The I/O ports can be set and read by using the "port" command. See the I/O section (  here) in the Command Interface Manual for more 

details. 

Basic Scripting

The I/O ports can be set and read by using the "put" and "get" command. See the I/O section (  here) in the Basic Scripting Manual for 

more details. 

Configuration via command interface

Configuration via SD memory card

Default Settings

Configuration 

Three ways to configure

There are three ways to configure the Avisaro products.

1. Using SD Memory Cards: Place all configuration commands in a file called "autorun.txt". Power up unit with SD card inserted. 

 more 

  

2. Using Web-Interface: All products with a WLAN or LAN interface can be configured using a build in web interface. Use your favorit 

browser to do the configuratio this way.   more  

  

3. Using Data Interface: All commands can be typed or send over the data interface (RS232, SPI, CAN, …). Commands can be send 

in ASCII format or in binary packed format.  more  

Things to configure

Typical parameter which require configuration are the "Data Interface" (RS232, CAN, ....), "Real Time Clock", "Network Interface" and other 

things. Find a list of typical parameters  here. 

                                                                                                                             

The works

For each configuration parameter, there is a command (see list  here). All those commands are 

send to the Avisaro module using the command interface. The format of the command is plain 

ASCII - just as one would type them into a terminal. 

In this example to the right an Avisaro WLAN Box is connected to the RS232 of a PC. A regular 

terminal program is used to communicate with the device. The command "ip" is send to set the IP 

adress for the WLAN interface. To check the settings, the "ip?" command is used.

 

RS232 data interface

Use a regular terminal program to communicate. Send a command terminated by <cr><lf> ( = "Enter"). An answer is send back by the 

Avisaro product, followed by the prompt sign (">"). 

CAN data interface

All commands a packaged into CAN frames. Those CAN frames are send to device ID 0x49 (default setting). The Avisaro device sends 

the answer back out on ID 0x49.

Example: "ip local 192.168.0.90" split into CAN messages:

1) ID: 0x49, Length: 8, Bytes: 0x69 0x70 0x20 0x6C 0x6F 0x63 0x61 0x6C     // for: ip local

2) ID: 0x49, Length: 8, Bytes: 0x20 0x31 0x39 0x32 0x2E 0x31 0x36 0x38      // for: 192.186

3) ID: 0x49, Length: 7, Bytes: 0x2E 0x30 0x2E 0x39 0x30 0x0D 0x0A              // for .0.90 cr lf

      

Answer: (">")

1) ID: 0x49, Length: 3, Bytes: 0x0D 0x0A 3E     // ">"  cr  lf

 

I2C data interface

The default I2C adress is decimal 73 on the I2C bus. A command is send by a I2C write. To read back the answer, issue a I2C read to 

this adress. The Avisaro device answers with 2 bytes which represents the length of the available data. If those are > 0 keep on reading to 

get the whole answer.

                                                                                                                             

The works

All commands available on the data interface (  more) can also be send via batch file. Enter the commands just as they would be 

entered on a terminal into a file called "autorun.txt". Place this file on the SD memory card. Insert the card into the Avisaro device. Power-up

the device. All commands are executed.  

Example

Download an example file  here . This file sets the interface to RS232 and configures the baudrate. The WLAN interface is configured 

to connect to a Access Point called "your-ssid" with wep encryption. The script "wc1-6.txt" is loaded and execution flag set to autostart. 

Finally the script is started right away.

echo Schnittstelle einstellen

prot rs232

rs232 9600 8 N 1 NONE

echo WLAN Settings

wlan ssid your-ssid

wlan mode infra

wlan security WEP104

wlan WEP 12345678901234567890abcdef

echo Script laden und ausführen

load wc1-6.txt

run auto

run

Details

l The last command must be terminated with a 'new line' (= cr and lf) in order to be executed

   

l There is no special feedback - like a LED - to the user that the autorun is finished with execution and whether or not there were 

errors. However, all command results are printed to the data interface - just as if those commands would have been typed in by the

user.

   

l To see the command results, check the outputs to the data interface. If this data interface is not available - for example it is 

connected fix to a sensor - there is the option to use the "prot file" command.  details  

                                                                                                                             

Configuration via web interface

The build-in web site provides an easy way to configure the Avisaro device. The web site is only available when the device is equipped 

with a WLAN or LAN interface. 

Connect to WLAN

An important step is to get the WLAN connection set up correctly. The configuration is done through the website and during normal 

operation the WLAN connection must work fine.

The easiest way to connect to the default 'avisaro' network is to have your WLAN utility list 

all WLANs which can be seen. If Microsoft Windows is used, it looks similar to this 

screenshot.

Manually, the default WLAN settings can be entered as well:

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

Configure TCP/IP

Firmware Versions v3.45 and later (20.11.2008):

The Avisaro Modules come with a build in DCHP server. That makes initial configuration easy: If the PC is set to "receive IP adress by 

DHCP", there is no need to change anything. Proceed with "Access to Website". If the PC has fixed IP adresses proceed as described 

here:

Previous Firmware Versions:

After WLAN is connected, the TCP settings must be configured. For initial setup, fixed IP adresses are used. In a lot of cases, a PC is set 

to receive its IP automatically (DHCP) - this needs to be changes temporarily. Change the TCP settings of your PC to match those (i.e. IP 

to *.70). The TCP default settings of the Avisaro products are as follows:

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Access to configuration website

Open an Internet Explorer, Firefox, ... and enter the IP adress fo the Avisaro product (WLAN: 192.168.0.74, 

Ethernet: 192.168.0.75)

The Login Page will show up. Default User is "admin", default password is "1234". 

A description of all the configuration websites is shown  here. 

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

I2C default settings

Address on I2C bus: 73 (decimal)

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Reset to default

Sometimes it becomes necessary to reset the module to default values. Choose the best ways depending on the product you have and 

depending on the access which is still possible. Be aware of the following after a reset to default:

l The automatic execution of the script is disabled. Thus, the LEDs will not light up until the script is restarted again. The script itself 

remains stored. 

l The default interface selection is RS232. Reconfigure the desired interface. 

 

Choose the best way to perform the reset:

l If WLAN is present: Without the need to attach any cables, the module can be set to default values. This way requires some WLAN 

configuration on your PC and requires to run a Java program. Other than that it is quirte convenient.

l If the Data Interface (RS232, I2C, CAN, ...) is available: Commands can be issued to reset the device. Be aware, that no 'Script' is 

executed, otherwise the Commands are viewed as data and not as commands.

l If the SD Slot is available: By issueing commands via the automatically executed 'autorun.txt' file, the default values can be 

activated. This is the easiest and most convenient way. 

 

WLAN Module 2.0

Base Module

Base Module - bottom view with processing unit 

WLAN Trailer Module with Base Module
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First Steps 

Avisaro 2.0 WLAN Module: Connect and Power Up

The Avisaro 2.0 WLAN Modules are powered with a DC voltage of 3.3 V and they draw about 290 mA. For initial testing, it 

is recommended to use a small mounting board so connections are stable. 

The Avisaro Modules are predefined with the RS232 connection active. All signals  

are low voltage TTL level (3.3 V). The signal lines are 5 V tolerant - this makes integration easier.  

To connect the RS232 to a PC, a level shifter such as a MAX232 must be used. For the CAN interface, use a CAN transceiver IC. 

The pin assignment of the connectors are found  here .  

The most common one is:

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

Configuration of data interface

The data interface of the Avisaro Module is predefined to RS232. The settings can be changed to I2C, CAN, SPI, Ethernet, RS485, ... as 

described  here . 

There is no LED indicating that the Avisaro Logger Module is power on. To test initial functionality, connect the module to a PC using a 

level shifter. The module prints out a prompt (">") when powered up.

The Avisaro WLAN Module will power up the WLAN which is indicated by a flashing red LED on top of the module.

Predefined application

Other than the "Box" or "Cube" product line, the "Module" are shipped with no application script pre installed. Those ready-to-

use application can be loaded (  here) as desired. 

There are four modes to operate or to interact with the Avisaro 2.0 products: 

1. Using predefined application - quick way to get started 

 more  

2. Text Command Interface (enter ASCII commands) - ideal if a programable device is present 

 more  

3. Paket interface ("API" - send control pakets)  - powerfull interface for micro controllers 

 more  

4. BASIC Scripting (small programs run on device) - customized behaviour  

 more  

Building Blocks 

Base Module

The Base Module contains the main processing unit for the Avisaro 2.0 products. This module is required 

in order to get any functionality at all. 

(  details) 

SD Trailor Module

The SD Trailor Modul can be plugged on to the Base Module. The SD Trailor Module contains a slot for SD / 

SDHC memory cards. The SD Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

WLAN Trailor Module

The WLAN Trailor Modul can be plugged on to the Base Module. The WLAN Trailor Module contains the 

WLAN sender and receiver and a on board antenna. This antenna is activated by a smal pig tail antenna 

cable. The WLAN Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

Stacking Base and Trailor Modules

Base Module and Trailor Modules are build to be stacked ontop each other. Just like LEGO Blocks, 

functionality can be added just as required by the application.

Connector Boards

The connector boards provide plugs and power supply. The modules shown above are stacked on to the 

connector boards. 

The connector boards are used either to get started easily, as a reference for your own application or to be 

build into the final application.

(  details) 

Pin Layout 

Orientation ("PIN 1")

The Avisaro 2.0 module has 24 pins. Pin no 1 is in the top left corner, all other pin numbers counting counterclockwise. The orientation of 

the Base and Trailor module is shown in those diagrams. 

1. Base Module's pin 1 is marked by a triangle 

2. SD Trailor Module's pin 1 is in the top left corner. Hold module such that the slot opening points upwards. 

3. WLAN Trailor Module's pin 1 is in the top left corner. Hold module such that the antenna points upwards.  

 

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

RS232 (2x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 O TXD-2 n.c. - 20

6 I RXD-2 n.c. - 19

7 O DTR-1 n.c. - 18

8 I RING-1 n.c. - 17

9 O TXD-1 GPIO I/O 16

10 I RXD-1 GPIO I/O 15

11 I CTS-1 Reset I 14

12 O RTS-1 GND P 13

CAN (1x)

The CAN interface is operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx into 

a CAN-H / CAN-L signal.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN Rx Reset I 14

12 O CAN Tx GND P 13

CAN (2x)

Both CAN interface are operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx 

into a CAN-H / CAN-L signal. Automotive CAN transceivers such as the TJA1041AT are supported. So are Single Wire CAN transceivers.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 I CAN 2 - Rx n.c. - 22

4 O CAN 2 - Tx n.c. - 21

5 O CAN - EN n.c. - 20

6 O CAN - STB n.c. - 19

7 O LED 2 n.c. - 18

8 I KEY n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN 1 Rx Reset I 14

12 O CAN 1 Tx GND P 13

SPI (slave)

The SPI interface is implemented as a slave.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

The SPI bus is using 8 bit words. 

Max SCK clock is 10 mHz. 

The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured. 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 I CS n.c. - 16

10 O MISO n.c. - 15

11 I MOSI Reset I 14

12 I SCK GND P 13

I2C (master or slave)

The I2C interface is implemented as a master or slave depending on configuration.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. SDA-0 I/O 16

10 - n.c. SCL-0 I/O  15

11 - n.c. Reset I 14

12 - -  GND P 13

If a pin is not used for data transmittion, this pin can be used as a input, output, pulse width modulation (PWM) or analog pin as described

here:

 

 
'I/O': pin is input or output or pwm or analog input (ADC), 'p' power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 I/O GPIO n.c. - 23

3 I/O GPIO n.c. - 22

4 I/O GPIO n.c. - 21

5 I/O GPIO, PWM n.c. - 20

6 I/O GPIO, PWM n.c. - 19

7 I/O GPIO, PWM n.c. - 18

8 I/O GPIO, ADC n.c. - 17

9 I/O GPIO, PWM, ADC I/O (open drain) I/O 16

10 I/O GPIO, PWM I/O (open drain) I  15

11 I/O  GPIO, PWM Reset I 14

12 I/O GPIO  GND P 13

Ethernet

The Ethernet interface is implemented using the ENC28J60 Ethernet controller by Microchip. This controller is connected to 

the Avisaro Module using the internal SPI interface. All drivers are allready in the Avisaro Firmware. The Avisaro Module has an 'auto-

recovery' to detect if a ENC is connected. An example layout for an Ethernet extension can be found  here. 

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY SPI-CS - 21

5 - n.c. n.c. - 20

6 - n.c. SPI-SCK - 19

7 - n.c. SPI-MOSI - 18

8 - n.c. SPI-MISO - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 - n.c. Reset I 14

12 - -  GND P 13

Electrical and mechanical details 

Electrical characteristics

Power supply

The modules power supply is 3.3 V (+/- 0.1V) 

Power consumption

Power consumption depends on the configuration: 

Base Board and WLAN Trailor: 280 mA (at 3.3V) with no power save activated

Base Board and WLAN Trailor: 90 mA (at 3.3V) with power save activated.

 

Base Board and SD Trailor: 90 mA (at 3.3V)

Signal level

Output signal levels are 3,3V (precisely: Vcc - 0.4V). Maximum output current is 4 mA. The short-circuit current is 45 mA (only for 

short period of time. Short circuit will damage the output driver).

 

Input signal levels can be 3,3V - 5V - thus a mixed voltage (3.3/5V) PCB is straight forward since no signals needs to be converted.

An input draws 3µA at high and at low level. A high level is defined for voltages above 2V, a low signal is smaller than 0.8 V.

Power considerations for the Real Time Clock

The V
BAT

 supply range to power the Real Time Clock is 2.0V to 4.6V. Recommended operating range is 2.4V to 3.6V. Typically, 

RTC fails when voltage drops below 1.6V. 

Power consumption of the Real Time Clock at V
BAT

 is 20µA. 

 

There is a reported issue with the real time clock power consumption. See  here  for details provided by NXP.

Base Module

b: relevant height of module: 4mm 

c: length of solder pin: 3mm 

a: extra relevant height if battery option is used: 3mm 

d: front edge to center of pin 1: 2mm 

e: back edge to center of pin 12: 1.5mm

Device weight: 6 gram

  

WLAN Trailer Module

The WLAN Trailer Module has the same footprint as the base module. Stacked onto the 

base module, the complete unit comes to a height of 12 mm. As a stand alone module, it 

comes to 8 mm. 

Weight WLAN Trailor Module: 8 gram

Weight WLAN Trailor and Base Module: 14 gram

  

SD Trailor Module

The SD Card Trailer Module has the same footprint as the Base Module.

Weight SD Trailor Module: 8 gram

Weight SD Trailor and Base Module: 14 gram

  

Combined WLAN and SD Trailer and Base Module

The Avisaro stacking system allows to build full featured systems by simply adding 

functionality. This example shows (bottom to top): 

1. User PCB – i.e. user specific IO drivers, interface boards, …  

2. SD-Card Trailer to read and write SD Memory Card. 

3. Spacer to give base module enough distance. These are simple 2.54 precision 

type PCB connectors. 

4. Base Module with all the drivers and smartness to operate the SD-Cards, WLAN 

interface and user logic. 

5. WLAN Trailer module to communicate wirelessly. 

Weight SD + WLAN Trailor Module, Spacer and Base Module: 22 gram

Examples

Data Interfaces and I/O Ports 

RS232 Interfaces (Primary and Auxiliary)

The primary RS232 interface is the default data interface. If nothing else is set, this is the active interface to receive and to send 

commands and data. All features are available through the RS232 interface.

The second RS232 is an auxiliary interface. No commands can be send, only data if supported by the script. The second RS232 interface 

is only adressable with BASIC Scripting.

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

Electrical considerations

The RS232 interface of the module is operating on 3.3 V levels. In order to operate with a PC or any other regular RS232 device, an 

external 'level shifter' IC is necessary. Typical ICs are the "MAX232" series from Maxim or Texas Instruments.

To connect the Avisaro Module directly to another micro controller, a direct wirering can be used. The IO pins of the Avisaro Module are 5 V 

compatible - thus no 3.3 V to 5 V needs to be done. Don't confuse that with the supply voltage, which needs to be 3.3V for the Avisaro 

Modules.  

How it works

To send data or commands, simply send them just as one would do sitting in front of a terminal window. All commands are completed 

with <cr><lf> (carriagle return and line feed). Data or answers from the Avisaro Module are send out without any notice. Use flow control to 

stop data sending by the module. 

Command Interface

The command interface is only available on the first RS232 interface. Text (ASCII) commands are send just as one would type them into a 

terminal. Commands are terminated with a <cr><lf>. Binary packet commands are send in the byte order. See the RS232 section (

 here) of the Command Interface section for more details. 

Basic Scripting

Within BASIC Scripting, both RS232 interfaces can be adressed. The primary one is fully supported with 'INPUT' and 'PRINT' commands, 

the auxiliary one only with 'get' and 'put' commands. See RS232 section (  here) of the BASIC Scripting manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

Configuration and commands

Use the following commands on the command interface to control the primary RS232 interface:

l prot: Select rs232 as active interface (  here) 

 

l rs232: Sets the parameter of the rs232 interface (  here)  

If a network interface is present, use the following web sites to control the RS232 interface:

l rs232: Sets the interface parameter. (  more) 

 

l general: Select i2c as active interface. (  more)  

Use the following BASIC scripting commands to control the primary or auxiliary RS232 interface:

l auxopen: Activate auxiliary rs232 interface. (  more)

 

l put: Send data on bus. (  more)  

l get: Receive data on bus. (  more)    

 

                                                                                                                             

I2C Interface

 The I2C interface can be set to operate as a slave or master interface. If set to slave mode, the Avisaro Module can be controlled by a 

micro controller. If set to master mode, the Avisaro Module can control sensors or other devices.

The I2C interface is not the default interface when shipped or when module was reseted to factory defaults. 

I2C default settings

Address on I2C bus: 73 (decimal)

Electrical considerations

The I2C interface can operate with speeds up to 400 kbit/s.

The typical pull-up resistors for the SCL and SDA needs to be applied externally. 

Using I2C interface (Slave)

The Avisaro Module can operate as a slave device on an I2C bus.  The slave mode allows to use all features of the Avisaro Module:  

l The Command Interface is available in ASCII and in binary packet mode.   

l BASIC Scripting can be used to automate data handling 

How it works

To send and receive data using the I2C bus, the Avisaro Module is simply adressed with its I2C bus adress. Data to be send are 

transmitted using a 'I2C bus write', followed by the data and terminated by an 'I2C Stop'. Data to be read are fetched by using a 'I2C bus 

read', followed by SCL clocks to read and terminated by an 'I2C Stop'. 

Command Interface

To send a command, perform a I2C write to the Avisaro module on the bus (by default it is address 73 decimal). Send the command (like 

"time?") by sending the ASCII values: 0x74, 0x69, 0x6d, 0x65, 0x3f  . The command needs to be terminated with a carriage return: 0x0d, 

0x0a . Finish the I2C communication with a I2C 'stop' sequence.

To read the answer, perform a I2C read to the Avisaro module. The module will return 0xFF if no valid answer can be read. Keep on 

reading until valid text (ASCII) character are read. Finish the I2C read when all characters are read - to be recognized at a 0xFF after the 

last 0x0d 0x0a.

It is required to read the answer, otherwise the module will be blocked by unread answeres.

See the I2C Section (  here) in the Command Interface Manual for more details on how to send text (ASCII) commands or binary packet 

commands.

Basic Scripting

The regular 'INPUT' and 'PRINT' commands can be used in BASIC Scripting to communicate with the I2C Slave interface. Data which are 

send to the modules adress (default 73 decimal) can be read with 'INPUT'. Replies can be send out with 'PRINT' and than read on the I2C

bus.

See the I2C Section (  here) in the BASIC Scripting Manual for more details. 

Predefined applications

Most predefined application scripts can be used with the I2C slave interface as well. In most cases, only the data interface needs to be 

changed from i.e. RS232 to I2C in order to perform the defined function. Check the predefined scripts for details.

 

Example: The Script WR1 (  more) can also be used for I2C: 

l Configure Avisaro Modul to use I2C as data interface. 

l Load the script WR1. 

l Use micro controller to send data through I2C. All data will be transfered wirelessly to and from the Avisaro Module. 

Configuration and commands

Use the following commands on the command interface to control the i2c interface

l prot: Select i2c as active interface.  more  

 

  

l i2c: Set bus address.  more  

Note: After a reset to default, the 'prot' command can't be send via the I2C bus since the default data interface is RS232. Thus, the 'prot i2c'

command must be send via SD card or via web interface.

If a network interface is present, use the following web site entries to control the i2c interface

l i2c: Set bus address.  more

 

l general: Select i2c as active interface.  more    

Use the following BASIC commands to control and access the i2c interface

l auxopen: Activate i2c bus.   more

 

l put: Send data on bus.  more    

l get: Receive data on bus.  more    

Using I2C interface (Master)

The I2C in Master mode is only available within BASIC Scripting. With the master mode, sensors or any other I2C device can be 

connected to the Avisaro Module.

See I2C Section of the BASIC Scripting Manual for details (  here). 

                                                                                                                             

CAN Interfaces (Primary and Auxiliary)

There are two CAN interfaces. The primary one can be used to transmit data as well as to send commands. The second CAN interface is 

controlled by scripting only. 

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

Electrical considerations

The CAN interfaces of the module are operating at 3.3V levels and as 'Tx' / 'Rx' signals. In order to operate with a regular CAN bus, a "CAN 

Transceiver IC" needs to be added. This IC converts the Tx/Rx signals into the differential signals of a CAN bus.

To connect the Avisaro Module directly to a micro controller using the CAN bus - the Tx / Rx line typically can be used without any additional

devices. 

How it works

Data or commands send to the Avisaro Module is packaged into the payload of the CAN messages. 

Command Interface

The command interface is only available on CAN port 1. Text (ASCII) commands are packed in CAN messages segmented into 8 bytes. 

Thus, to send a "listen 101 23<cr><lf>" command - this would split into "listen 1" and "01 23<cr><lf>" to fit into the CAN payload field. The 

CAN messages are adressed to "receive ID" as configured. The answer (in this case "ok") will be send out by the module to the "send ID" 

- again segmented into 8 byte segments. 

Basic Scripting

Both CAN interfaces are available within BASIC scripting. 

The first interface can be adressed through regular 'INPUT' and 'PRINT' commands. Those commands hide the CAN frames and only 

work with the content of the payload. 

Special commands such as 'get' and 'put' allow to work with the full CAN frames on both interfaces. The message ID and other CAN fields

can be set individually.

See the CAN section (  here) in the BASIC Scripting Manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

                                                                                                                             

SPI Interface

The SPI interface is the fastest interface of the Avisaro 2.0 module. It is designed to be connected to a micro controller or to programmable

logic (FPGA). When connected to a micro controller we recommend to use the 'packet interface' (see details later), when connected to a 

FPGA, the simpler 'streaming modus' can be used. The SPI interface is not the default interface when shipped or when module was 

reseted to factory defaults. 

SPI bus timing

The SPI bus timing is controlled by two parameters: clock polarity and clock phase. This is how those parameters effect bus timing: 

CPOL and CPHA settings First data driven Other data driven Data sampled

CPOL = 0, CPHA = 0 Prior to first SCK rising edge SCK falling edge SCK rising edge

CPOL = 0, CPHA = 1 First SCK rising edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 0 Prior to first SCK falling edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 1 First SCK falling edge SCK falling edge SCK rising edge

See the following timing diagrams for details (click to enlarge): 

SPI default settings

l The SPI bus is using 8 bit words. 

l Maximum SCK clock is 10 MHz. The effective data rate depends on the type of application. 

l The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured.  

'Fill-bytes'

With each byte which is send to the Avisaro Module, one byte is also received (... which is true for all SPI interfaces). If there is no valid data

to be send either direction, a hex 0xFF is send.

   

Using SPI Interface

The SPI interface is designed to connect the Avisaro WLAN Module or Avisaro Logger Module to a Micro Controller.

See   here for a general describtion on how to configure Avisaro 2.0 products. 

Website

Use the following web site entries to control the SPI interface

l SPI: Set spi interface parameter.   more

 

l general: Select spi as active interface.  more    

Command interface

Use the following command to control the spi interface

l spi: Sets SPI parameter.   more. Notice that in order to use the command interface, the interface must work in the first place. In 

most case, this command is used in the 'autorun.txt' configuration file.

    

l prot: Select SPI as active interface.   more      

Once configured, one can send text commands or packet commands:

l Text commands: Send ASCII values of the commands just as one would send them over a RS232 connection. Finish each 

command with "carrige return and line feed" (0x0D, 0x0A). See  here for ASCII table.  For each character clocked in, a 0xFF will 

be send from the Avisaro Module.

To read the command answer, keep on sending 'dummy bytes' (0xFF). After a view milliseconds, the Avisaro Module will answer 

with ASCII characters followed by the carrige return and line feed. If no more data are to be send, only 0xFF are received. 

    

l Packet interface: The packet interface is usually the more suitable interface to work with the SPI interface. See  here  for details 

on the packet interface. Notice: Since a start and end of a packet is well defined, it is unambiguous whether a 0xFF byte is a valid 

byte or whether it is a fill-byte. 

BASIC scripting

Use the following BASIC commands to control and access the SPI interface

l put: Send data on bus.  more   

 

l get: Receive data on bus.  more    

Wireless SPI data

The Script WR1 (  more) can also be used for SPI:
 

l Configure Avisaro Modul to use SPI as data interface. 

l Load the script WR1. 

l Use micro controller to send data through SPI. All data will be transfered wirelessly to and from the Avisaro Module. 

                                                                                                                             

I/O, PWM, AD/DA

Most of the I/O pins of the Avisaro Module can be used as a "General Purpose Input or Output" (GPIO), as analogue input ports and as 

"Pulse Wide Modulation" ports. See pin layout for possible pin assignments.

l I/O Pins (Input, Output Pins or GPIO): Switch LEDs, get key inputs

   

l PWM Pins (Pulse Width Modulation): Control servo-actuator, dim LEDs, digital to analog (with capacitor)

   

l Analog Input: Temperatur sensors, any analog signal 

Default settings

All pins are input ports by default (after power up). Than, the last port direction command is the one which counts. Example: CAN port two 

was activated and later pin 3 is declared as an output port - this ends up in port 3 being an output port and the CAN bus is not functional.  

Electrical considerations

See the electrical section (  here) in the Module Manual for details on max current, etc .. for the port pins.
 

Command Interface

The I/O ports can be set and read by using the "port" command. See the I/O section (  here) in the Command Interface Manual for more 

details. 

Basic Scripting

The I/O ports can be set and read by using the "put" and "get" command. See the I/O section (  here) in the Basic Scripting Manual for 

more details. 

Configuration via command interface

Configuration via SD memory card

Default Settings

Configuration 

Three ways to configure

There are three ways to configure the Avisaro products.

1. Using SD Memory Cards: Place all configuration commands in a file called "autorun.txt". Power up unit with SD card inserted. 

 more 

  

2. Using Web-Interface: All products with a WLAN or LAN interface can be configured using a build in web interface. Use your favorit 

browser to do the configuratio this way.   more  

  

3. Using Data Interface: All commands can be typed or send over the data interface (RS232, SPI, CAN, …). Commands can be send 

in ASCII format or in binary packed format.  more  

Things to configure

Typical parameter which require configuration are the "Data Interface" (RS232, CAN, ....), "Real Time Clock", "Network Interface" and other 

things. Find a list of typical parameters  here. 

                                                                                                                             

The works

For each configuration parameter, there is a command (see list  here). All those commands are 

send to the Avisaro module using the command interface. The format of the command is plain 

ASCII - just as one would type them into a terminal. 

In this example to the right an Avisaro WLAN Box is connected to the RS232 of a PC. A regular 

terminal program is used to communicate with the device. The command "ip" is send to set the IP 

adress for the WLAN interface. To check the settings, the "ip?" command is used.

 

RS232 data interface

Use a regular terminal program to communicate. Send a command terminated by <cr><lf> ( = "Enter"). An answer is send back by the 

Avisaro product, followed by the prompt sign (">"). 

CAN data interface

All commands a packaged into CAN frames. Those CAN frames are send to device ID 0x49 (default setting). The Avisaro device sends 

the answer back out on ID 0x49.

Example: "ip local 192.168.0.90" split into CAN messages:

1) ID: 0x49, Length: 8, Bytes: 0x69 0x70 0x20 0x6C 0x6F 0x63 0x61 0x6C     // for: ip local

2) ID: 0x49, Length: 8, Bytes: 0x20 0x31 0x39 0x32 0x2E 0x31 0x36 0x38      // for: 192.186

3) ID: 0x49, Length: 7, Bytes: 0x2E 0x30 0x2E 0x39 0x30 0x0D 0x0A              // for .0.90 cr lf

      

Answer: (">")

1) ID: 0x49, Length: 3, Bytes: 0x0D 0x0A 3E     // ">"  cr  lf

 

I2C data interface

The default I2C adress is decimal 73 on the I2C bus. A command is send by a I2C write. To read back the answer, issue a I2C read to 

this adress. The Avisaro device answers with 2 bytes which represents the length of the available data. If those are > 0 keep on reading to 

get the whole answer.

                                                                                                                             

The works

All commands available on the data interface (  more) can also be send via batch file. Enter the commands just as they would be 

entered on a terminal into a file called "autorun.txt". Place this file on the SD memory card. Insert the card into the Avisaro device. Power-up

the device. All commands are executed.  

Example

Download an example file  here . This file sets the interface to RS232 and configures the baudrate. The WLAN interface is configured 

to connect to a Access Point called "your-ssid" with wep encryption. The script "wc1-6.txt" is loaded and execution flag set to autostart. 

Finally the script is started right away.

echo Schnittstelle einstellen

prot rs232

rs232 9600 8 N 1 NONE

echo WLAN Settings

wlan ssid your-ssid

wlan mode infra

wlan security WEP104

wlan WEP 12345678901234567890abcdef

echo Script laden und ausführen

load wc1-6.txt

run auto

run

Details

l The last command must be terminated with a 'new line' (= cr and lf) in order to be executed

   

l There is no special feedback - like a LED - to the user that the autorun is finished with execution and whether or not there were 

errors. However, all command results are printed to the data interface - just as if those commands would have been typed in by the

user.

   

l To see the command results, check the outputs to the data interface. If this data interface is not available - for example it is 

connected fix to a sensor - there is the option to use the "prot file" command.  details  

                                                                                                                             

Configuration via web interface

The build-in web site provides an easy way to configure the Avisaro device. The web site is only available when the device is equipped 

with a WLAN or LAN interface. 

Connect to WLAN

An important step is to get the WLAN connection set up correctly. The configuration is done through the website and during normal 

operation the WLAN connection must work fine.

The easiest way to connect to the default 'avisaro' network is to have your WLAN utility list 

all WLANs which can be seen. If Microsoft Windows is used, it looks similar to this 

screenshot.

Manually, the default WLAN settings can be entered as well:

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

Configure TCP/IP

Firmware Versions v3.45 and later (20.11.2008):

The Avisaro Modules come with a build in DCHP server. That makes initial configuration easy: If the PC is set to "receive IP adress by 

DHCP", there is no need to change anything. Proceed with "Access to Website". If the PC has fixed IP adresses proceed as described 

here:

Previous Firmware Versions:

After WLAN is connected, the TCP settings must be configured. For initial setup, fixed IP adresses are used. In a lot of cases, a PC is set 

to receive its IP automatically (DHCP) - this needs to be changes temporarily. Change the TCP settings of your PC to match those (i.e. IP 

to *.70). The TCP default settings of the Avisaro products are as follows:

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Access to configuration website

Open an Internet Explorer, Firefox, ... and enter the IP adress fo the Avisaro product (WLAN: 192.168.0.74, 

Ethernet: 192.168.0.75)

The Login Page will show up. Default User is "admin", default password is "1234". 

A description of all the configuration websites is shown  here. 

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

I2C default settings

Address on I2C bus: 73 (decimal)

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Reset to default

Sometimes it becomes necessary to reset the module to default values. Choose the best ways depending on the product you have and 

depending on the access which is still possible. Be aware of the following after a reset to default:

l The automatic execution of the script is disabled. Thus, the LEDs will not light up until the script is restarted again. The script itself 

remains stored. 

l The default interface selection is RS232. Reconfigure the desired interface. 

 

Choose the best way to perform the reset:

l If WLAN is present: Without the need to attach any cables, the module can be set to default values. This way requires some WLAN 

configuration on your PC and requires to run a Java program. Other than that it is quirte convenient.

l If the Data Interface (RS232, I2C, CAN, ...) is available: Commands can be issued to reset the device. Be aware, that no 'Script' is 

executed, otherwise the Commands are viewed as data and not as commands.

l If the SD Slot is available: By issueing commands via the automatically executed 'autorun.txt' file, the default values can be 

activated. This is the easiest and most convenient way. 

 

WLAN Module 2.0
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First Steps 

Avisaro 2.0 WLAN Module: Connect and Power Up

The Avisaro 2.0 WLAN Modules are powered with a DC voltage of 3.3 V and they draw about 290 mA. For initial testing, it 

is recommended to use a small mounting board so connections are stable. 

The Avisaro Modules are predefined with the RS232 connection active. All signals  

are low voltage TTL level (3.3 V). The signal lines are 5 V tolerant - this makes integration easier.  

To connect the RS232 to a PC, a level shifter such as a MAX232 must be used. For the CAN interface, use a CAN transceiver IC. 

The pin assignment of the connectors are found  here .  

The most common one is:

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

Configuration of data interface

The data interface of the Avisaro Module is predefined to RS232. The settings can be changed to I2C, CAN, SPI, Ethernet, RS485, ... as 

described  here . 

There is no LED indicating that the Avisaro Logger Module is power on. To test initial functionality, connect the module to a PC using a 

level shifter. The module prints out a prompt (">") when powered up.

The Avisaro WLAN Module will power up the WLAN which is indicated by a flashing red LED on top of the module.

Predefined application

Other than the "Box" or "Cube" product line, the "Module" are shipped with no application script pre installed. Those ready-to-

use application can be loaded (  here) as desired. 

There are four modes to operate or to interact with the Avisaro 2.0 products: 

1. Using predefined application - quick way to get started 

 more  

2. Text Command Interface (enter ASCII commands) - ideal if a programable device is present 

 more  

3. Paket interface ("API" - send control pakets)  - powerfull interface for micro controllers 

 more  

4. BASIC Scripting (small programs run on device) - customized behaviour  

 more  

Building Blocks 

Base Module

The Base Module contains the main processing unit for the Avisaro 2.0 products. This module is required 

in order to get any functionality at all. 

(  details) 

SD Trailor Module

The SD Trailor Modul can be plugged on to the Base Module. The SD Trailor Module contains a slot for SD / 

SDHC memory cards. The SD Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

WLAN Trailor Module

The WLAN Trailor Modul can be plugged on to the Base Module. The WLAN Trailor Module contains the 

WLAN sender and receiver and a on board antenna. This antenna is activated by a smal pig tail antenna 

cable. The WLAN Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

Stacking Base and Trailor Modules

Base Module and Trailor Modules are build to be stacked ontop each other. Just like LEGO Blocks, 

functionality can be added just as required by the application.

Connector Boards

The connector boards provide plugs and power supply. The modules shown above are stacked on to the 

connector boards. 

The connector boards are used either to get started easily, as a reference for your own application or to be 

build into the final application.

(  details) 

Pin Layout 

Orientation ("PIN 1")

The Avisaro 2.0 module has 24 pins. Pin no 1 is in the top left corner, all other pin numbers counting counterclockwise. The orientation of 

the Base and Trailor module is shown in those diagrams. 

1. Base Module's pin 1 is marked by a triangle 

2. SD Trailor Module's pin 1 is in the top left corner. Hold module such that the slot opening points upwards. 

3. WLAN Trailor Module's pin 1 is in the top left corner. Hold module such that the antenna points upwards.  

 

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

RS232 (2x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 O TXD-2 n.c. - 20

6 I RXD-2 n.c. - 19

7 O DTR-1 n.c. - 18

8 I RING-1 n.c. - 17

9 O TXD-1 GPIO I/O 16

10 I RXD-1 GPIO I/O 15

11 I CTS-1 Reset I 14

12 O RTS-1 GND P 13

CAN (1x)

The CAN interface is operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx into 

a CAN-H / CAN-L signal.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN Rx Reset I 14

12 O CAN Tx GND P 13

CAN (2x)

Both CAN interface are operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx 

into a CAN-H / CAN-L signal. Automotive CAN transceivers such as the TJA1041AT are supported. So are Single Wire CAN transceivers.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 I CAN 2 - Rx n.c. - 22

4 O CAN 2 - Tx n.c. - 21

5 O CAN - EN n.c. - 20

6 O CAN - STB n.c. - 19

7 O LED 2 n.c. - 18

8 I KEY n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN 1 Rx Reset I 14

12 O CAN 1 Tx GND P 13

SPI (slave)

The SPI interface is implemented as a slave.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

The SPI bus is using 8 bit words. 

Max SCK clock is 10 mHz. 

The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured. 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 I CS n.c. - 16

10 O MISO n.c. - 15

11 I MOSI Reset I 14

12 I SCK GND P 13

I2C (master or slave)

The I2C interface is implemented as a master or slave depending on configuration.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. SDA-0 I/O 16

10 - n.c. SCL-0 I/O  15

11 - n.c. Reset I 14

12 - -  GND P 13

If a pin is not used for data transmittion, this pin can be used as a input, output, pulse width modulation (PWM) or analog pin as described

here:

 

 
'I/O': pin is input or output or pwm or analog input (ADC), 'p' power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 I/O GPIO n.c. - 23

3 I/O GPIO n.c. - 22

4 I/O GPIO n.c. - 21

5 I/O GPIO, PWM n.c. - 20

6 I/O GPIO, PWM n.c. - 19

7 I/O GPIO, PWM n.c. - 18

8 I/O GPIO, ADC n.c. - 17

9 I/O GPIO, PWM, ADC I/O (open drain) I/O 16

10 I/O GPIO, PWM I/O (open drain) I  15

11 I/O  GPIO, PWM Reset I 14

12 I/O GPIO  GND P 13

Ethernet

The Ethernet interface is implemented using the ENC28J60 Ethernet controller by Microchip. This controller is connected to 

the Avisaro Module using the internal SPI interface. All drivers are allready in the Avisaro Firmware. The Avisaro Module has an 'auto-

recovery' to detect if a ENC is connected. An example layout for an Ethernet extension can be found  here. 

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY SPI-CS - 21

5 - n.c. n.c. - 20

6 - n.c. SPI-SCK - 19

7 - n.c. SPI-MOSI - 18

8 - n.c. SPI-MISO - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 - n.c. Reset I 14

12 - -  GND P 13

Electrical and mechanical details 

Electrical characteristics

Power supply

The modules power supply is 3.3 V (+/- 0.1V) 

Power consumption

Power consumption depends on the configuration: 

Base Board and WLAN Trailor: 280 mA (at 3.3V) with no power save activated

Base Board and WLAN Trailor: 90 mA (at 3.3V) with power save activated.

 

Base Board and SD Trailor: 90 mA (at 3.3V)

Signal level

Output signal levels are 3,3V (precisely: Vcc - 0.4V). Maximum output current is 4 mA. The short-circuit current is 45 mA (only for 

short period of time. Short circuit will damage the output driver).

 

Input signal levels can be 3,3V - 5V - thus a mixed voltage (3.3/5V) PCB is straight forward since no signals needs to be converted.

An input draws 3µA at high and at low level. A high level is defined for voltages above 2V, a low signal is smaller than 0.8 V.

Power considerations for the Real Time Clock

The V
BAT

 supply range to power the Real Time Clock is 2.0V to 4.6V. Recommended operating range is 2.4V to 3.6V. Typically, 

RTC fails when voltage drops below 1.6V. 

Power consumption of the Real Time Clock at V
BAT

 is 20µA. 

 

There is a reported issue with the real time clock power consumption. See  here  for details provided by NXP.

Base Module

b: relevant height of module: 4mm 

c: length of solder pin: 3mm 

a: extra relevant height if battery option is used: 3mm 

d: front edge to center of pin 1: 2mm 

e: back edge to center of pin 12: 1.5mm

Device weight: 6 gram

  

WLAN Trailer Module

The WLAN Trailer Module has the same footprint as the base module. Stacked onto the 

base module, the complete unit comes to a height of 12 mm. As a stand alone module, it 

comes to 8 mm. 

Weight WLAN Trailor Module: 8 gram

Weight WLAN Trailor and Base Module: 14 gram

  

SD Trailor Module

The SD Card Trailer Module has the same footprint as the Base Module.

Weight SD Trailor Module: 8 gram

Weight SD Trailor and Base Module: 14 gram

  

Combined WLAN and SD Trailer and Base Module

The Avisaro stacking system allows to build full featured systems by simply adding 

functionality. This example shows (bottom to top): 

1. User PCB – i.e. user specific IO drivers, interface boards, …  

2. SD-Card Trailer to read and write SD Memory Card. 

3. Spacer to give base module enough distance. These are simple 2.54 precision 

type PCB connectors. 

4. Base Module with all the drivers and smartness to operate the SD-Cards, WLAN 

interface and user logic. 

5. WLAN Trailer module to communicate wirelessly. 

Weight SD + WLAN Trailor Module, Spacer and Base Module: 22 gram

Examples

Data Interfaces and I/O Ports 

RS232 Interfaces (Primary and Auxiliary)

The primary RS232 interface is the default data interface. If nothing else is set, this is the active interface to receive and to send 

commands and data. All features are available through the RS232 interface.

The second RS232 is an auxiliary interface. No commands can be send, only data if supported by the script. The second RS232 interface 

is only adressable with BASIC Scripting.

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

Electrical considerations

The RS232 interface of the module is operating on 3.3 V levels. In order to operate with a PC or any other regular RS232 device, an 

external 'level shifter' IC is necessary. Typical ICs are the "MAX232" series from Maxim or Texas Instruments.

To connect the Avisaro Module directly to another micro controller, a direct wirering can be used. The IO pins of the Avisaro Module are 5 V 

compatible - thus no 3.3 V to 5 V needs to be done. Don't confuse that with the supply voltage, which needs to be 3.3V for the Avisaro 

Modules.  

How it works

To send data or commands, simply send them just as one would do sitting in front of a terminal window. All commands are completed 

with <cr><lf> (carriagle return and line feed). Data or answers from the Avisaro Module are send out without any notice. Use flow control to 

stop data sending by the module. 

Command Interface

The command interface is only available on the first RS232 interface. Text (ASCII) commands are send just as one would type them into a 

terminal. Commands are terminated with a <cr><lf>. Binary packet commands are send in the byte order. See the RS232 section (

 here) of the Command Interface section for more details. 

Basic Scripting

Within BASIC Scripting, both RS232 interfaces can be adressed. The primary one is fully supported with 'INPUT' and 'PRINT' commands, 

the auxiliary one only with 'get' and 'put' commands. See RS232 section (  here) of the BASIC Scripting manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

Configuration and commands

Use the following commands on the command interface to control the primary RS232 interface:

l prot: Select rs232 as active interface (  here) 

 

l rs232: Sets the parameter of the rs232 interface (  here)  

If a network interface is present, use the following web sites to control the RS232 interface:

l rs232: Sets the interface parameter. (  more) 

 

l general: Select i2c as active interface. (  more)  

Use the following BASIC scripting commands to control the primary or auxiliary RS232 interface:

l auxopen: Activate auxiliary rs232 interface. (  more)

 

l put: Send data on bus. (  more)  

l get: Receive data on bus. (  more)    

 

                                                                                                                             

I2C Interface

 The I2C interface can be set to operate as a slave or master interface. If set to slave mode, the Avisaro Module can be controlled by a 

micro controller. If set to master mode, the Avisaro Module can control sensors or other devices.

The I2C interface is not the default interface when shipped or when module was reseted to factory defaults. 

I2C default settings

Address on I2C bus: 73 (decimal)

Electrical considerations

The I2C interface can operate with speeds up to 400 kbit/s.

The typical pull-up resistors for the SCL and SDA needs to be applied externally. 

Using I2C interface (Slave)

The Avisaro Module can operate as a slave device on an I2C bus.  The slave mode allows to use all features of the Avisaro Module:  

l The Command Interface is available in ASCII and in binary packet mode.   

l BASIC Scripting can be used to automate data handling 

How it works

To send and receive data using the I2C bus, the Avisaro Module is simply adressed with its I2C bus adress. Data to be send are 

transmitted using a 'I2C bus write', followed by the data and terminated by an 'I2C Stop'. Data to be read are fetched by using a 'I2C bus 

read', followed by SCL clocks to read and terminated by an 'I2C Stop'. 

Command Interface

To send a command, perform a I2C write to the Avisaro module on the bus (by default it is address 73 decimal). Send the command (like 

"time?") by sending the ASCII values: 0x74, 0x69, 0x6d, 0x65, 0x3f  . The command needs to be terminated with a carriage return: 0x0d, 

0x0a . Finish the I2C communication with a I2C 'stop' sequence.

To read the answer, perform a I2C read to the Avisaro module. The module will return 0xFF if no valid answer can be read. Keep on 

reading until valid text (ASCII) character are read. Finish the I2C read when all characters are read - to be recognized at a 0xFF after the 

last 0x0d 0x0a.

It is required to read the answer, otherwise the module will be blocked by unread answeres.

See the I2C Section (  here) in the Command Interface Manual for more details on how to send text (ASCII) commands or binary packet 

commands.

Basic Scripting

The regular 'INPUT' and 'PRINT' commands can be used in BASIC Scripting to communicate with the I2C Slave interface. Data which are 

send to the modules adress (default 73 decimal) can be read with 'INPUT'. Replies can be send out with 'PRINT' and than read on the I2C

bus.

See the I2C Section (  here) in the BASIC Scripting Manual for more details. 

Predefined applications

Most predefined application scripts can be used with the I2C slave interface as well. In most cases, only the data interface needs to be 

changed from i.e. RS232 to I2C in order to perform the defined function. Check the predefined scripts for details.

 

Example: The Script WR1 (  more) can also be used for I2C: 

l Configure Avisaro Modul to use I2C as data interface. 

l Load the script WR1. 

l Use micro controller to send data through I2C. All data will be transfered wirelessly to and from the Avisaro Module. 

Configuration and commands

Use the following commands on the command interface to control the i2c interface

l prot: Select i2c as active interface.  more  

 

  

l i2c: Set bus address.  more  

Note: After a reset to default, the 'prot' command can't be send via the I2C bus since the default data interface is RS232. Thus, the 'prot i2c'

command must be send via SD card or via web interface.

If a network interface is present, use the following web site entries to control the i2c interface

l i2c: Set bus address.  more

 

l general: Select i2c as active interface.  more    

Use the following BASIC commands to control and access the i2c interface

l auxopen: Activate i2c bus.   more

 

l put: Send data on bus.  more    

l get: Receive data on bus.  more    

Using I2C interface (Master)

The I2C in Master mode is only available within BASIC Scripting. With the master mode, sensors or any other I2C device can be 

connected to the Avisaro Module.

See I2C Section of the BASIC Scripting Manual for details (  here). 

                                                                                                                             

CAN Interfaces (Primary and Auxiliary)

There are two CAN interfaces. The primary one can be used to transmit data as well as to send commands. The second CAN interface is 

controlled by scripting only. 

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

Electrical considerations

The CAN interfaces of the module are operating at 3.3V levels and as 'Tx' / 'Rx' signals. In order to operate with a regular CAN bus, a "CAN 

Transceiver IC" needs to be added. This IC converts the Tx/Rx signals into the differential signals of a CAN bus.

To connect the Avisaro Module directly to a micro controller using the CAN bus - the Tx / Rx line typically can be used without any additional

devices. 

How it works

Data or commands send to the Avisaro Module is packaged into the payload of the CAN messages. 

Command Interface

The command interface is only available on CAN port 1. Text (ASCII) commands are packed in CAN messages segmented into 8 bytes. 

Thus, to send a "listen 101 23<cr><lf>" command - this would split into "listen 1" and "01 23<cr><lf>" to fit into the CAN payload field. The 

CAN messages are adressed to "receive ID" as configured. The answer (in this case "ok") will be send out by the module to the "send ID" 

- again segmented into 8 byte segments. 

Basic Scripting

Both CAN interfaces are available within BASIC scripting. 

The first interface can be adressed through regular 'INPUT' and 'PRINT' commands. Those commands hide the CAN frames and only 

work with the content of the payload. 

Special commands such as 'get' and 'put' allow to work with the full CAN frames on both interfaces. The message ID and other CAN fields

can be set individually.

See the CAN section (  here) in the BASIC Scripting Manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

                                                                                                                             

SPI Interface

The SPI interface is the fastest interface of the Avisaro 2.0 module. It is designed to be connected to a micro controller or to programmable

logic (FPGA). When connected to a micro controller we recommend to use the 'packet interface' (see details later), when connected to a 

FPGA, the simpler 'streaming modus' can be used. The SPI interface is not the default interface when shipped or when module was 

reseted to factory defaults. 

SPI bus timing

The SPI bus timing is controlled by two parameters: clock polarity and clock phase. This is how those parameters effect bus timing: 

CPOL and CPHA settings First data driven Other data driven Data sampled

CPOL = 0, CPHA = 0 Prior to first SCK rising edge SCK falling edge SCK rising edge

CPOL = 0, CPHA = 1 First SCK rising edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 0 Prior to first SCK falling edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 1 First SCK falling edge SCK falling edge SCK rising edge

See the following timing diagrams for details (click to enlarge): 

SPI default settings

l The SPI bus is using 8 bit words. 

l Maximum SCK clock is 10 MHz. The effective data rate depends on the type of application. 

l The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured.  

'Fill-bytes'

With each byte which is send to the Avisaro Module, one byte is also received (... which is true for all SPI interfaces). If there is no valid data

to be send either direction, a hex 0xFF is send.

   

Using SPI Interface

The SPI interface is designed to connect the Avisaro WLAN Module or Avisaro Logger Module to a Micro Controller.

See   here for a general describtion on how to configure Avisaro 2.0 products. 

Website

Use the following web site entries to control the SPI interface

l SPI: Set spi interface parameter.   more

 

l general: Select spi as active interface.  more    

Command interface

Use the following command to control the spi interface

l spi: Sets SPI parameter.   more. Notice that in order to use the command interface, the interface must work in the first place. In 

most case, this command is used in the 'autorun.txt' configuration file.

    

l prot: Select SPI as active interface.   more      

Once configured, one can send text commands or packet commands:

l Text commands: Send ASCII values of the commands just as one would send them over a RS232 connection. Finish each 

command with "carrige return and line feed" (0x0D, 0x0A). See  here for ASCII table.  For each character clocked in, a 0xFF will 

be send from the Avisaro Module.

To read the command answer, keep on sending 'dummy bytes' (0xFF). After a view milliseconds, the Avisaro Module will answer 

with ASCII characters followed by the carrige return and line feed. If no more data are to be send, only 0xFF are received. 

    

l Packet interface: The packet interface is usually the more suitable interface to work with the SPI interface. See  here  for details 

on the packet interface. Notice: Since a start and end of a packet is well defined, it is unambiguous whether a 0xFF byte is a valid 

byte or whether it is a fill-byte. 

BASIC scripting

Use the following BASIC commands to control and access the SPI interface

l put: Send data on bus.  more   

 

l get: Receive data on bus.  more    

Wireless SPI data

The Script WR1 (  more) can also be used for SPI:
 

l Configure Avisaro Modul to use SPI as data interface. 

l Load the script WR1. 

l Use micro controller to send data through SPI. All data will be transfered wirelessly to and from the Avisaro Module. 

                                                                                                                             

I/O, PWM, AD/DA

Most of the I/O pins of the Avisaro Module can be used as a "General Purpose Input or Output" (GPIO), as analogue input ports and as 

"Pulse Wide Modulation" ports. See pin layout for possible pin assignments.

l I/O Pins (Input, Output Pins or GPIO): Switch LEDs, get key inputs

   

l PWM Pins (Pulse Width Modulation): Control servo-actuator, dim LEDs, digital to analog (with capacitor)

   

l Analog Input: Temperatur sensors, any analog signal 

Default settings

All pins are input ports by default (after power up). Than, the last port direction command is the one which counts. Example: CAN port two 

was activated and later pin 3 is declared as an output port - this ends up in port 3 being an output port and the CAN bus is not functional.  

Electrical considerations

See the electrical section (  here) in the Module Manual for details on max current, etc .. for the port pins.
 

Command Interface

The I/O ports can be set and read by using the "port" command. See the I/O section (  here) in the Command Interface Manual for more 

details. 

Basic Scripting

The I/O ports can be set and read by using the "put" and "get" command. See the I/O section (  here) in the Basic Scripting Manual for 

more details. 

Configuration via command interface

Configuration via SD memory card

Default Settings

Configuration 

Three ways to configure

There are three ways to configure the Avisaro products.

1. Using SD Memory Cards: Place all configuration commands in a file called "autorun.txt". Power up unit with SD card inserted. 

 more 

  

2. Using Web-Interface: All products with a WLAN or LAN interface can be configured using a build in web interface. Use your favorit 

browser to do the configuratio this way.   more  

  

3. Using Data Interface: All commands can be typed or send over the data interface (RS232, SPI, CAN, …). Commands can be send 

in ASCII format or in binary packed format.  more  

Things to configure

Typical parameter which require configuration are the "Data Interface" (RS232, CAN, ....), "Real Time Clock", "Network Interface" and other 

things. Find a list of typical parameters  here. 

                                                                                                                             

The works

For each configuration parameter, there is a command (see list  here). All those commands are 

send to the Avisaro module using the command interface. The format of the command is plain 

ASCII - just as one would type them into a terminal. 

In this example to the right an Avisaro WLAN Box is connected to the RS232 of a PC. A regular 

terminal program is used to communicate with the device. The command "ip" is send to set the IP 

adress for the WLAN interface. To check the settings, the "ip?" command is used.

 

RS232 data interface

Use a regular terminal program to communicate. Send a command terminated by <cr><lf> ( = "Enter"). An answer is send back by the 

Avisaro product, followed by the prompt sign (">"). 

CAN data interface

All commands a packaged into CAN frames. Those CAN frames are send to device ID 0x49 (default setting). The Avisaro device sends 

the answer back out on ID 0x49.

Example: "ip local 192.168.0.90" split into CAN messages:

1) ID: 0x49, Length: 8, Bytes: 0x69 0x70 0x20 0x6C 0x6F 0x63 0x61 0x6C     // for: ip local

2) ID: 0x49, Length: 8, Bytes: 0x20 0x31 0x39 0x32 0x2E 0x31 0x36 0x38      // for: 192.186

3) ID: 0x49, Length: 7, Bytes: 0x2E 0x30 0x2E 0x39 0x30 0x0D 0x0A              // for .0.90 cr lf

      

Answer: (">")

1) ID: 0x49, Length: 3, Bytes: 0x0D 0x0A 3E     // ">"  cr  lf

 

I2C data interface

The default I2C adress is decimal 73 on the I2C bus. A command is send by a I2C write. To read back the answer, issue a I2C read to 

this adress. The Avisaro device answers with 2 bytes which represents the length of the available data. If those are > 0 keep on reading to 

get the whole answer.

                                                                                                                             

The works

All commands available on the data interface (  more) can also be send via batch file. Enter the commands just as they would be 

entered on a terminal into a file called "autorun.txt". Place this file on the SD memory card. Insert the card into the Avisaro device. Power-up

the device. All commands are executed.  

Example

Download an example file  here . This file sets the interface to RS232 and configures the baudrate. The WLAN interface is configured 

to connect to a Access Point called "your-ssid" with wep encryption. The script "wc1-6.txt" is loaded and execution flag set to autostart. 

Finally the script is started right away.

echo Schnittstelle einstellen

prot rs232

rs232 9600 8 N 1 NONE

echo WLAN Settings

wlan ssid your-ssid

wlan mode infra

wlan security WEP104

wlan WEP 12345678901234567890abcdef

echo Script laden und ausführen

load wc1-6.txt

run auto

run

Details

l The last command must be terminated with a 'new line' (= cr and lf) in order to be executed

   

l There is no special feedback - like a LED - to the user that the autorun is finished with execution and whether or not there were 

errors. However, all command results are printed to the data interface - just as if those commands would have been typed in by the

user.

   

l To see the command results, check the outputs to the data interface. If this data interface is not available - for example it is 

connected fix to a sensor - there is the option to use the "prot file" command.  details  

                                                                                                                             

Configuration via web interface

The build-in web site provides an easy way to configure the Avisaro device. The web site is only available when the device is equipped 

with a WLAN or LAN interface. 

Connect to WLAN

An important step is to get the WLAN connection set up correctly. The configuration is done through the website and during normal 

operation the WLAN connection must work fine.

The easiest way to connect to the default 'avisaro' network is to have your WLAN utility list 

all WLANs which can be seen. If Microsoft Windows is used, it looks similar to this 

screenshot.

Manually, the default WLAN settings can be entered as well:

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

Configure TCP/IP

Firmware Versions v3.45 and later (20.11.2008):

The Avisaro Modules come with a build in DCHP server. That makes initial configuration easy: If the PC is set to "receive IP adress by 

DHCP", there is no need to change anything. Proceed with "Access to Website". If the PC has fixed IP adresses proceed as described 

here:

Previous Firmware Versions:

After WLAN is connected, the TCP settings must be configured. For initial setup, fixed IP adresses are used. In a lot of cases, a PC is set 

to receive its IP automatically (DHCP) - this needs to be changes temporarily. Change the TCP settings of your PC to match those (i.e. IP 

to *.70). The TCP default settings of the Avisaro products are as follows:

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Access to configuration website

Open an Internet Explorer, Firefox, ... and enter the IP adress fo the Avisaro product (WLAN: 192.168.0.74, 

Ethernet: 192.168.0.75)

The Login Page will show up. Default User is "admin", default password is "1234". 

A description of all the configuration websites is shown  here. 

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

I2C default settings

Address on I2C bus: 73 (decimal)

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Reset to default

Sometimes it becomes necessary to reset the module to default values. Choose the best ways depending on the product you have and 

depending on the access which is still possible. Be aware of the following after a reset to default:

l The automatic execution of the script is disabled. Thus, the LEDs will not light up until the script is restarted again. The script itself 

remains stored. 

l The default interface selection is RS232. Reconfigure the desired interface. 

 

Choose the best way to perform the reset:

l If WLAN is present: Without the need to attach any cables, the module can be set to default values. This way requires some WLAN 

configuration on your PC and requires to run a Java program. Other than that it is quirte convenient.

l If the Data Interface (RS232, I2C, CAN, ...) is available: Commands can be issued to reset the device. Be aware, that no 'Script' is 

executed, otherwise the Commands are viewed as data and not as commands.

l If the SD Slot is available: By issueing commands via the automatically executed 'autorun.txt' file, the default values can be 

activated. This is the easiest and most convenient way. 

 

WLAN Module 2.0

Base Module

Base Module - bottom view with processing unit 

WLAN Trailer Module with Base Module

WLAN Trailer Module without Base Module
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SD Trailor Module without Base Module
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First Steps 

Avisaro 2.0 WLAN Module: Connect and Power Up

The Avisaro 2.0 WLAN Modules are powered with a DC voltage of 3.3 V and they draw about 290 mA. For initial testing, it 

is recommended to use a small mounting board so connections are stable. 

The Avisaro Modules are predefined with the RS232 connection active. All signals  

are low voltage TTL level (3.3 V). The signal lines are 5 V tolerant - this makes integration easier.  

To connect the RS232 to a PC, a level shifter such as a MAX232 must be used. For the CAN interface, use a CAN transceiver IC. 

The pin assignment of the connectors are found  here .  

The most common one is:

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

Configuration of data interface

The data interface of the Avisaro Module is predefined to RS232. The settings can be changed to I2C, CAN, SPI, Ethernet, RS485, ... as 

described  here . 

There is no LED indicating that the Avisaro Logger Module is power on. To test initial functionality, connect the module to a PC using a 

level shifter. The module prints out a prompt (">") when powered up.

The Avisaro WLAN Module will power up the WLAN which is indicated by a flashing red LED on top of the module.

Predefined application

Other than the "Box" or "Cube" product line, the "Module" are shipped with no application script pre installed. Those ready-to-

use application can be loaded (  here) as desired. 

There are four modes to operate or to interact with the Avisaro 2.0 products: 

1. Using predefined application - quick way to get started 

 more  

2. Text Command Interface (enter ASCII commands) - ideal if a programable device is present 

 more  

3. Paket interface ("API" - send control pakets)  - powerfull interface for micro controllers 

 more  

4. BASIC Scripting (small programs run on device) - customized behaviour  

 more  

Building Blocks 

Base Module

The Base Module contains the main processing unit for the Avisaro 2.0 products. This module is required 

in order to get any functionality at all. 

(  details) 

SD Trailor Module

The SD Trailor Modul can be plugged on to the Base Module. The SD Trailor Module contains a slot for SD / 

SDHC memory cards. The SD Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

WLAN Trailor Module

The WLAN Trailor Modul can be plugged on to the Base Module. The WLAN Trailor Module contains the 

WLAN sender and receiver and a on board antenna. This antenna is activated by a smal pig tail antenna 

cable. The WLAN Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

Stacking Base and Trailor Modules

Base Module and Trailor Modules are build to be stacked ontop each other. Just like LEGO Blocks, 

functionality can be added just as required by the application.

Connector Boards

The connector boards provide plugs and power supply. The modules shown above are stacked on to the 

connector boards. 

The connector boards are used either to get started easily, as a reference for your own application or to be 

build into the final application.

(  details) 

Pin Layout 

Orientation ("PIN 1")

The Avisaro 2.0 module has 24 pins. Pin no 1 is in the top left corner, all other pin numbers counting counterclockwise. The orientation of 

the Base and Trailor module is shown in those diagrams. 

1. Base Module's pin 1 is marked by a triangle 

2. SD Trailor Module's pin 1 is in the top left corner. Hold module such that the slot opening points upwards. 

3. WLAN Trailor Module's pin 1 is in the top left corner. Hold module such that the antenna points upwards.  

 

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

RS232 (2x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 O TXD-2 n.c. - 20

6 I RXD-2 n.c. - 19

7 O DTR-1 n.c. - 18

8 I RING-1 n.c. - 17

9 O TXD-1 GPIO I/O 16

10 I RXD-1 GPIO I/O 15

11 I CTS-1 Reset I 14

12 O RTS-1 GND P 13

CAN (1x)

The CAN interface is operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx into 

a CAN-H / CAN-L signal.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN Rx Reset I 14

12 O CAN Tx GND P 13

CAN (2x)

Both CAN interface are operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx 

into a CAN-H / CAN-L signal. Automotive CAN transceivers such as the TJA1041AT are supported. So are Single Wire CAN transceivers.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 I CAN 2 - Rx n.c. - 22

4 O CAN 2 - Tx n.c. - 21

5 O CAN - EN n.c. - 20

6 O CAN - STB n.c. - 19

7 O LED 2 n.c. - 18

8 I KEY n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN 1 Rx Reset I 14

12 O CAN 1 Tx GND P 13

SPI (slave)

The SPI interface is implemented as a slave.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

The SPI bus is using 8 bit words. 

Max SCK clock is 10 mHz. 

The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured. 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 I CS n.c. - 16

10 O MISO n.c. - 15

11 I MOSI Reset I 14

12 I SCK GND P 13

I2C (master or slave)

The I2C interface is implemented as a master or slave depending on configuration.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. SDA-0 I/O 16

10 - n.c. SCL-0 I/O  15

11 - n.c. Reset I 14

12 - -  GND P 13

If a pin is not used for data transmittion, this pin can be used as a input, output, pulse width modulation (PWM) or analog pin as described

here:

 

 
'I/O': pin is input or output or pwm or analog input (ADC), 'p' power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 I/O GPIO n.c. - 23

3 I/O GPIO n.c. - 22

4 I/O GPIO n.c. - 21

5 I/O GPIO, PWM n.c. - 20

6 I/O GPIO, PWM n.c. - 19

7 I/O GPIO, PWM n.c. - 18

8 I/O GPIO, ADC n.c. - 17

9 I/O GPIO, PWM, ADC I/O (open drain) I/O 16

10 I/O GPIO, PWM I/O (open drain) I  15

11 I/O  GPIO, PWM Reset I 14

12 I/O GPIO  GND P 13

Ethernet

The Ethernet interface is implemented using the ENC28J60 Ethernet controller by Microchip. This controller is connected to 

the Avisaro Module using the internal SPI interface. All drivers are allready in the Avisaro Firmware. The Avisaro Module has an 'auto-

recovery' to detect if a ENC is connected. An example layout for an Ethernet extension can be found  here. 

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY SPI-CS - 21

5 - n.c. n.c. - 20

6 - n.c. SPI-SCK - 19

7 - n.c. SPI-MOSI - 18

8 - n.c. SPI-MISO - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 - n.c. Reset I 14

12 - -  GND P 13

Electrical and mechanical details 

Electrical characteristics

Power supply

The modules power supply is 3.3 V (+/- 0.1V) 

Power consumption

Power consumption depends on the configuration: 

Base Board and WLAN Trailor: 280 mA (at 3.3V) with no power save activated

Base Board and WLAN Trailor: 90 mA (at 3.3V) with power save activated.

 

Base Board and SD Trailor: 90 mA (at 3.3V)

Signal level

Output signal levels are 3,3V (precisely: Vcc - 0.4V). Maximum output current is 4 mA. The short-circuit current is 45 mA (only for 

short period of time. Short circuit will damage the output driver).

 

Input signal levels can be 3,3V - 5V - thus a mixed voltage (3.3/5V) PCB is straight forward since no signals needs to be converted.

An input draws 3µA at high and at low level. A high level is defined for voltages above 2V, a low signal is smaller than 0.8 V.

Power considerations for the Real Time Clock

The V
BAT

 supply range to power the Real Time Clock is 2.0V to 4.6V. Recommended operating range is 2.4V to 3.6V. Typically, 

RTC fails when voltage drops below 1.6V. 

Power consumption of the Real Time Clock at V
BAT

 is 20µA. 

 

There is a reported issue with the real time clock power consumption. See  here  for details provided by NXP.

Base Module

b: relevant height of module: 4mm 

c: length of solder pin: 3mm 

a: extra relevant height if battery option is used: 3mm 

d: front edge to center of pin 1: 2mm 

e: back edge to center of pin 12: 1.5mm

Device weight: 6 gram

  

WLAN Trailer Module

The WLAN Trailer Module has the same footprint as the base module. Stacked onto the 

base module, the complete unit comes to a height of 12 mm. As a stand alone module, it 

comes to 8 mm. 

Weight WLAN Trailor Module: 8 gram

Weight WLAN Trailor and Base Module: 14 gram

  

SD Trailor Module

The SD Card Trailer Module has the same footprint as the Base Module.

Weight SD Trailor Module: 8 gram

Weight SD Trailor and Base Module: 14 gram

  

Combined WLAN and SD Trailer and Base Module

The Avisaro stacking system allows to build full featured systems by simply adding 

functionality. This example shows (bottom to top): 

1. User PCB – i.e. user specific IO drivers, interface boards, …  

2. SD-Card Trailer to read and write SD Memory Card. 

3. Spacer to give base module enough distance. These are simple 2.54 precision 

type PCB connectors. 

4. Base Module with all the drivers and smartness to operate the SD-Cards, WLAN 

interface and user logic. 

5. WLAN Trailer module to communicate wirelessly. 

Weight SD + WLAN Trailor Module, Spacer and Base Module: 22 gram

Examples

Data Interfaces and I/O Ports 

RS232 Interfaces (Primary and Auxiliary)

The primary RS232 interface is the default data interface. If nothing else is set, this is the active interface to receive and to send 

commands and data. All features are available through the RS232 interface.

The second RS232 is an auxiliary interface. No commands can be send, only data if supported by the script. The second RS232 interface 

is only adressable with BASIC Scripting.

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

Electrical considerations

The RS232 interface of the module is operating on 3.3 V levels. In order to operate with a PC or any other regular RS232 device, an 

external 'level shifter' IC is necessary. Typical ICs are the "MAX232" series from Maxim or Texas Instruments.

To connect the Avisaro Module directly to another micro controller, a direct wirering can be used. The IO pins of the Avisaro Module are 5 V 

compatible - thus no 3.3 V to 5 V needs to be done. Don't confuse that with the supply voltage, which needs to be 3.3V for the Avisaro 

Modules.  

How it works

To send data or commands, simply send them just as one would do sitting in front of a terminal window. All commands are completed 

with <cr><lf> (carriagle return and line feed). Data or answers from the Avisaro Module are send out without any notice. Use flow control to 

stop data sending by the module. 

Command Interface

The command interface is only available on the first RS232 interface. Text (ASCII) commands are send just as one would type them into a 

terminal. Commands are terminated with a <cr><lf>. Binary packet commands are send in the byte order. See the RS232 section (

 here) of the Command Interface section for more details. 

Basic Scripting

Within BASIC Scripting, both RS232 interfaces can be adressed. The primary one is fully supported with 'INPUT' and 'PRINT' commands, 

the auxiliary one only with 'get' and 'put' commands. See RS232 section (  here) of the BASIC Scripting manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

Configuration and commands

Use the following commands on the command interface to control the primary RS232 interface:

l prot: Select rs232 as active interface (  here) 

 

l rs232: Sets the parameter of the rs232 interface (  here)  

If a network interface is present, use the following web sites to control the RS232 interface:

l rs232: Sets the interface parameter. (  more) 

 

l general: Select i2c as active interface. (  more)  

Use the following BASIC scripting commands to control the primary or auxiliary RS232 interface:

l auxopen: Activate auxiliary rs232 interface. (  more)

 

l put: Send data on bus. (  more)  

l get: Receive data on bus. (  more)    

 

                                                                                                                             

I2C Interface

 The I2C interface can be set to operate as a slave or master interface. If set to slave mode, the Avisaro Module can be controlled by a 

micro controller. If set to master mode, the Avisaro Module can control sensors or other devices.

The I2C interface is not the default interface when shipped or when module was reseted to factory defaults. 

I2C default settings

Address on I2C bus: 73 (decimal)

Electrical considerations

The I2C interface can operate with speeds up to 400 kbit/s.

The typical pull-up resistors for the SCL and SDA needs to be applied externally. 

Using I2C interface (Slave)

The Avisaro Module can operate as a slave device on an I2C bus.  The slave mode allows to use all features of the Avisaro Module:  

l The Command Interface is available in ASCII and in binary packet mode.   

l BASIC Scripting can be used to automate data handling 

How it works

To send and receive data using the I2C bus, the Avisaro Module is simply adressed with its I2C bus adress. Data to be send are 

transmitted using a 'I2C bus write', followed by the data and terminated by an 'I2C Stop'. Data to be read are fetched by using a 'I2C bus 

read', followed by SCL clocks to read and terminated by an 'I2C Stop'. 

Command Interface

To send a command, perform a I2C write to the Avisaro module on the bus (by default it is address 73 decimal). Send the command (like 

"time?") by sending the ASCII values: 0x74, 0x69, 0x6d, 0x65, 0x3f  . The command needs to be terminated with a carriage return: 0x0d, 

0x0a . Finish the I2C communication with a I2C 'stop' sequence.

To read the answer, perform a I2C read to the Avisaro module. The module will return 0xFF if no valid answer can be read. Keep on 

reading until valid text (ASCII) character are read. Finish the I2C read when all characters are read - to be recognized at a 0xFF after the 

last 0x0d 0x0a.

It is required to read the answer, otherwise the module will be blocked by unread answeres.

See the I2C Section (  here) in the Command Interface Manual for more details on how to send text (ASCII) commands or binary packet 

commands.

Basic Scripting

The regular 'INPUT' and 'PRINT' commands can be used in BASIC Scripting to communicate with the I2C Slave interface. Data which are 

send to the modules adress (default 73 decimal) can be read with 'INPUT'. Replies can be send out with 'PRINT' and than read on the I2C

bus.

See the I2C Section (  here) in the BASIC Scripting Manual for more details. 

Predefined applications

Most predefined application scripts can be used with the I2C slave interface as well. In most cases, only the data interface needs to be 

changed from i.e. RS232 to I2C in order to perform the defined function. Check the predefined scripts for details.

 

Example: The Script WR1 (  more) can also be used for I2C: 

l Configure Avisaro Modul to use I2C as data interface. 

l Load the script WR1. 

l Use micro controller to send data through I2C. All data will be transfered wirelessly to and from the Avisaro Module. 

Configuration and commands

Use the following commands on the command interface to control the i2c interface

l prot: Select i2c as active interface.  more  

 

  

l i2c: Set bus address.  more  

Note: After a reset to default, the 'prot' command can't be send via the I2C bus since the default data interface is RS232. Thus, the 'prot i2c'

command must be send via SD card or via web interface.

If a network interface is present, use the following web site entries to control the i2c interface

l i2c: Set bus address.  more

 

l general: Select i2c as active interface.  more    

Use the following BASIC commands to control and access the i2c interface

l auxopen: Activate i2c bus.   more

 

l put: Send data on bus.  more    

l get: Receive data on bus.  more    

Using I2C interface (Master)

The I2C in Master mode is only available within BASIC Scripting. With the master mode, sensors or any other I2C device can be 

connected to the Avisaro Module.

See I2C Section of the BASIC Scripting Manual for details (  here). 

                                                                                                                             

CAN Interfaces (Primary and Auxiliary)

There are two CAN interfaces. The primary one can be used to transmit data as well as to send commands. The second CAN interface is 

controlled by scripting only. 

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

Electrical considerations

The CAN interfaces of the module are operating at 3.3V levels and as 'Tx' / 'Rx' signals. In order to operate with a regular CAN bus, a "CAN 

Transceiver IC" needs to be added. This IC converts the Tx/Rx signals into the differential signals of a CAN bus.

To connect the Avisaro Module directly to a micro controller using the CAN bus - the Tx / Rx line typically can be used without any additional

devices. 

How it works

Data or commands send to the Avisaro Module is packaged into the payload of the CAN messages. 

Command Interface

The command interface is only available on CAN port 1. Text (ASCII) commands are packed in CAN messages segmented into 8 bytes. 

Thus, to send a "listen 101 23<cr><lf>" command - this would split into "listen 1" and "01 23<cr><lf>" to fit into the CAN payload field. The 

CAN messages are adressed to "receive ID" as configured. The answer (in this case "ok") will be send out by the module to the "send ID" 

- again segmented into 8 byte segments. 

Basic Scripting

Both CAN interfaces are available within BASIC scripting. 

The first interface can be adressed through regular 'INPUT' and 'PRINT' commands. Those commands hide the CAN frames and only 

work with the content of the payload. 

Special commands such as 'get' and 'put' allow to work with the full CAN frames on both interfaces. The message ID and other CAN fields

can be set individually.

See the CAN section (  here) in the BASIC Scripting Manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

                                                                                                                             

SPI Interface

The SPI interface is the fastest interface of the Avisaro 2.0 module. It is designed to be connected to a micro controller or to programmable

logic (FPGA). When connected to a micro controller we recommend to use the 'packet interface' (see details later), when connected to a 

FPGA, the simpler 'streaming modus' can be used. The SPI interface is not the default interface when shipped or when module was 

reseted to factory defaults. 

SPI bus timing

The SPI bus timing is controlled by two parameters: clock polarity and clock phase. This is how those parameters effect bus timing: 

CPOL and CPHA settings First data driven Other data driven Data sampled

CPOL = 0, CPHA = 0 Prior to first SCK rising edge SCK falling edge SCK rising edge

CPOL = 0, CPHA = 1 First SCK rising edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 0 Prior to first SCK falling edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 1 First SCK falling edge SCK falling edge SCK rising edge

See the following timing diagrams for details (click to enlarge): 

SPI default settings

l The SPI bus is using 8 bit words. 

l Maximum SCK clock is 10 MHz. The effective data rate depends on the type of application. 

l The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured.  

'Fill-bytes'

With each byte which is send to the Avisaro Module, one byte is also received (... which is true for all SPI interfaces). If there is no valid data

to be send either direction, a hex 0xFF is send.

   

Using SPI Interface

The SPI interface is designed to connect the Avisaro WLAN Module or Avisaro Logger Module to a Micro Controller.

See   here for a general describtion on how to configure Avisaro 2.0 products. 

Website

Use the following web site entries to control the SPI interface

l SPI: Set spi interface parameter.   more

 

l general: Select spi as active interface.  more    

Command interface

Use the following command to control the spi interface

l spi: Sets SPI parameter.   more. Notice that in order to use the command interface, the interface must work in the first place. In 

most case, this command is used in the 'autorun.txt' configuration file.

    

l prot: Select SPI as active interface.   more      

Once configured, one can send text commands or packet commands:

l Text commands: Send ASCII values of the commands just as one would send them over a RS232 connection. Finish each 

command with "carrige return and line feed" (0x0D, 0x0A). See  here for ASCII table.  For each character clocked in, a 0xFF will 

be send from the Avisaro Module.

To read the command answer, keep on sending 'dummy bytes' (0xFF). After a view milliseconds, the Avisaro Module will answer 

with ASCII characters followed by the carrige return and line feed. If no more data are to be send, only 0xFF are received. 

    

l Packet interface: The packet interface is usually the more suitable interface to work with the SPI interface. See  here  for details 

on the packet interface. Notice: Since a start and end of a packet is well defined, it is unambiguous whether a 0xFF byte is a valid 

byte or whether it is a fill-byte. 

BASIC scripting

Use the following BASIC commands to control and access the SPI interface

l put: Send data on bus.  more   

 

l get: Receive data on bus.  more    

Wireless SPI data

The Script WR1 (  more) can also be used for SPI:
 

l Configure Avisaro Modul to use SPI as data interface. 

l Load the script WR1. 

l Use micro controller to send data through SPI. All data will be transfered wirelessly to and from the Avisaro Module. 

                                                                                                                             

I/O, PWM, AD/DA

Most of the I/O pins of the Avisaro Module can be used as a "General Purpose Input or Output" (GPIO), as analogue input ports and as 

"Pulse Wide Modulation" ports. See pin layout for possible pin assignments.

l I/O Pins (Input, Output Pins or GPIO): Switch LEDs, get key inputs

   

l PWM Pins (Pulse Width Modulation): Control servo-actuator, dim LEDs, digital to analog (with capacitor)

   

l Analog Input: Temperatur sensors, any analog signal 

Default settings

All pins are input ports by default (after power up). Than, the last port direction command is the one which counts. Example: CAN port two 

was activated and later pin 3 is declared as an output port - this ends up in port 3 being an output port and the CAN bus is not functional.  

Electrical considerations

See the electrical section (  here) in the Module Manual for details on max current, etc .. for the port pins.
 

Command Interface

The I/O ports can be set and read by using the "port" command. See the I/O section (  here) in the Command Interface Manual for more 

details. 

Basic Scripting

The I/O ports can be set and read by using the "put" and "get" command. See the I/O section (  here) in the Basic Scripting Manual for 

more details. 

Configuration via command interface

Configuration via SD memory card

Default Settings

Configuration 

Three ways to configure

There are three ways to configure the Avisaro products.

1. Using SD Memory Cards: Place all configuration commands in a file called "autorun.txt". Power up unit with SD card inserted. 

 more 

  

2. Using Web-Interface: All products with a WLAN or LAN interface can be configured using a build in web interface. Use your favorit 

browser to do the configuratio this way.   more  

  

3. Using Data Interface: All commands can be typed or send over the data interface (RS232, SPI, CAN, …). Commands can be send 

in ASCII format or in binary packed format.  more  

Things to configure

Typical parameter which require configuration are the "Data Interface" (RS232, CAN, ....), "Real Time Clock", "Network Interface" and other 

things. Find a list of typical parameters  here. 

                                                                                                                             

The works

For each configuration parameter, there is a command (see list  here). All those commands are 

send to the Avisaro module using the command interface. The format of the command is plain 

ASCII - just as one would type them into a terminal. 

In this example to the right an Avisaro WLAN Box is connected to the RS232 of a PC. A regular 

terminal program is used to communicate with the device. The command "ip" is send to set the IP 

adress for the WLAN interface. To check the settings, the "ip?" command is used.

 

RS232 data interface

Use a regular terminal program to communicate. Send a command terminated by <cr><lf> ( = "Enter"). An answer is send back by the 

Avisaro product, followed by the prompt sign (">"). 

CAN data interface

All commands a packaged into CAN frames. Those CAN frames are send to device ID 0x49 (default setting). The Avisaro device sends 

the answer back out on ID 0x49.

Example: "ip local 192.168.0.90" split into CAN messages:

1) ID: 0x49, Length: 8, Bytes: 0x69 0x70 0x20 0x6C 0x6F 0x63 0x61 0x6C     // for: ip local

2) ID: 0x49, Length: 8, Bytes: 0x20 0x31 0x39 0x32 0x2E 0x31 0x36 0x38      // for: 192.186

3) ID: 0x49, Length: 7, Bytes: 0x2E 0x30 0x2E 0x39 0x30 0x0D 0x0A              // for .0.90 cr lf

      

Answer: (">")

1) ID: 0x49, Length: 3, Bytes: 0x0D 0x0A 3E     // ">"  cr  lf

 

I2C data interface

The default I2C adress is decimal 73 on the I2C bus. A command is send by a I2C write. To read back the answer, issue a I2C read to 

this adress. The Avisaro device answers with 2 bytes which represents the length of the available data. If those are > 0 keep on reading to 

get the whole answer.

                                                                                                                             

The works

All commands available on the data interface (  more) can also be send via batch file. Enter the commands just as they would be 

entered on a terminal into a file called "autorun.txt". Place this file on the SD memory card. Insert the card into the Avisaro device. Power-up

the device. All commands are executed.  

Example

Download an example file  here . This file sets the interface to RS232 and configures the baudrate. The WLAN interface is configured 

to connect to a Access Point called "your-ssid" with wep encryption. The script "wc1-6.txt" is loaded and execution flag set to autostart. 

Finally the script is started right away.

echo Schnittstelle einstellen

prot rs232

rs232 9600 8 N 1 NONE

echo WLAN Settings

wlan ssid your-ssid

wlan mode infra

wlan security WEP104

wlan WEP 12345678901234567890abcdef

echo Script laden und ausführen

load wc1-6.txt

run auto

run

Details

l The last command must be terminated with a 'new line' (= cr and lf) in order to be executed

   

l There is no special feedback - like a LED - to the user that the autorun is finished with execution and whether or not there were 

errors. However, all command results are printed to the data interface - just as if those commands would have been typed in by the

user.

   

l To see the command results, check the outputs to the data interface. If this data interface is not available - for example it is 

connected fix to a sensor - there is the option to use the "prot file" command.  details  

                                                                                                                             

Configuration via web interface

The build-in web site provides an easy way to configure the Avisaro device. The web site is only available when the device is equipped 

with a WLAN or LAN interface. 

Connect to WLAN

An important step is to get the WLAN connection set up correctly. The configuration is done through the website and during normal 

operation the WLAN connection must work fine.

The easiest way to connect to the default 'avisaro' network is to have your WLAN utility list 

all WLANs which can be seen. If Microsoft Windows is used, it looks similar to this 

screenshot.

Manually, the default WLAN settings can be entered as well:

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

Configure TCP/IP

Firmware Versions v3.45 and later (20.11.2008):

The Avisaro Modules come with a build in DCHP server. That makes initial configuration easy: If the PC is set to "receive IP adress by 

DHCP", there is no need to change anything. Proceed with "Access to Website". If the PC has fixed IP adresses proceed as described 

here:

Previous Firmware Versions:

After WLAN is connected, the TCP settings must be configured. For initial setup, fixed IP adresses are used. In a lot of cases, a PC is set 

to receive its IP automatically (DHCP) - this needs to be changes temporarily. Change the TCP settings of your PC to match those (i.e. IP 

to *.70). The TCP default settings of the Avisaro products are as follows:

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Access to configuration website

Open an Internet Explorer, Firefox, ... and enter the IP adress fo the Avisaro product (WLAN: 192.168.0.74, 

Ethernet: 192.168.0.75)

The Login Page will show up. Default User is "admin", default password is "1234". 

A description of all the configuration websites is shown  here. 

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

I2C default settings

Address on I2C bus: 73 (decimal)

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Reset to default

Sometimes it becomes necessary to reset the module to default values. Choose the best ways depending on the product you have and 

depending on the access which is still possible. Be aware of the following after a reset to default:

l The automatic execution of the script is disabled. Thus, the LEDs will not light up until the script is restarted again. The script itself 

remains stored. 

l The default interface selection is RS232. Reconfigure the desired interface. 

 

Choose the best way to perform the reset:

l If WLAN is present: Without the need to attach any cables, the module can be set to default values. This way requires some WLAN 

configuration on your PC and requires to run a Java program. Other than that it is quirte convenient.

l If the Data Interface (RS232, I2C, CAN, ...) is available: Commands can be issued to reset the device. Be aware, that no 'Script' is 

executed, otherwise the Commands are viewed as data and not as commands.

l If the SD Slot is available: By issueing commands via the automatically executed 'autorun.txt' file, the default values can be 

activated. This is the easiest and most convenient way. 

 

WLAN Module 2.0

Base Module

Base Module - bottom view with processing unit 

WLAN Trailer Module with Base Module

WLAN Trailer Module without Base Module

WLAN with Base Module

SD Trailor Module without Base Module

SD Trailer and Base Module

http://www.avisaro.com/tl/index.php/ID601.html Page 5 / 17



Operating modes

I/O, PWM, Analog Ports

Mechanical dimensions

User Manual

Avisaro 2.0

 

WLAN Module

WLAN Logger Module 

        

This is a printout of the online documentation. Please check the online documentation on a regular basis for updates. Online 

documentation is found at "docu.avisaro.com". This particular document has the link: 

http://www.avisaro.com/tl/tl_files/Avisaro20/PDF/Module_Manual_20.pdf

 

Date: May 6th, 2009

 

 

 

 

Table of content:

 

 

  First Steps 2

  Building Blocks 3

  Pin Layout 4

  Electrical and mechnical details 7

  Data interfaces and I/O ports 9

  Configuration 14

First Steps 

Avisaro 2.0 WLAN Module: Connect and Power Up

The Avisaro 2.0 WLAN Modules are powered with a DC voltage of 3.3 V and they draw about 290 mA. For initial testing, it 

is recommended to use a small mounting board so connections are stable. 

The Avisaro Modules are predefined with the RS232 connection active. All signals  

are low voltage TTL level (3.3 V). The signal lines are 5 V tolerant - this makes integration easier.  

To connect the RS232 to a PC, a level shifter such as a MAX232 must be used. For the CAN interface, use a CAN transceiver IC. 

The pin assignment of the connectors are found  here .  

The most common one is:

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

Configuration of data interface

The data interface of the Avisaro Module is predefined to RS232. The settings can be changed to I2C, CAN, SPI, Ethernet, RS485, ... as 

described  here . 

There is no LED indicating that the Avisaro Logger Module is power on. To test initial functionality, connect the module to a PC using a 

level shifter. The module prints out a prompt (">") when powered up.

The Avisaro WLAN Module will power up the WLAN which is indicated by a flashing red LED on top of the module.

Predefined application

Other than the "Box" or "Cube" product line, the "Module" are shipped with no application script pre installed. Those ready-to-

use application can be loaded (  here) as desired. 

There are four modes to operate or to interact with the Avisaro 2.0 products: 

1. Using predefined application - quick way to get started 

 more  

2. Text Command Interface (enter ASCII commands) - ideal if a programable device is present 

 more  

3. Paket interface ("API" - send control pakets)  - powerfull interface for micro controllers 

 more  

4. BASIC Scripting (small programs run on device) - customized behaviour  

 more  

Building Blocks 

Base Module

The Base Module contains the main processing unit for the Avisaro 2.0 products. This module is required 

in order to get any functionality at all. 

(  details) 

SD Trailor Module

The SD Trailor Modul can be plugged on to the Base Module. The SD Trailor Module contains a slot for SD / 

SDHC memory cards. The SD Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

WLAN Trailor Module

The WLAN Trailor Modul can be plugged on to the Base Module. The WLAN Trailor Module contains the 

WLAN sender and receiver and a on board antenna. This antenna is activated by a smal pig tail antenna 

cable. The WLAN Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

Stacking Base and Trailor Modules

Base Module and Trailor Modules are build to be stacked ontop each other. Just like LEGO Blocks, 

functionality can be added just as required by the application.

Connector Boards

The connector boards provide plugs and power supply. The modules shown above are stacked on to the 

connector boards. 

The connector boards are used either to get started easily, as a reference for your own application or to be 

build into the final application.

(  details) 

Pin Layout 

Orientation ("PIN 1")

The Avisaro 2.0 module has 24 pins. Pin no 1 is in the top left corner, all other pin numbers counting counterclockwise. The orientation of 

the Base and Trailor module is shown in those diagrams. 

1. Base Module's pin 1 is marked by a triangle 

2. SD Trailor Module's pin 1 is in the top left corner. Hold module such that the slot opening points upwards. 

3. WLAN Trailor Module's pin 1 is in the top left corner. Hold module such that the antenna points upwards.  

 

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

RS232 (2x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 O TXD-2 n.c. - 20

6 I RXD-2 n.c. - 19

7 O DTR-1 n.c. - 18

8 I RING-1 n.c. - 17

9 O TXD-1 GPIO I/O 16

10 I RXD-1 GPIO I/O 15

11 I CTS-1 Reset I 14

12 O RTS-1 GND P 13

CAN (1x)

The CAN interface is operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx into 

a CAN-H / CAN-L signal.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN Rx Reset I 14

12 O CAN Tx GND P 13

CAN (2x)

Both CAN interface are operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx 

into a CAN-H / CAN-L signal. Automotive CAN transceivers such as the TJA1041AT are supported. So are Single Wire CAN transceivers.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 I CAN 2 - Rx n.c. - 22

4 O CAN 2 - Tx n.c. - 21

5 O CAN - EN n.c. - 20

6 O CAN - STB n.c. - 19

7 O LED 2 n.c. - 18

8 I KEY n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN 1 Rx Reset I 14

12 O CAN 1 Tx GND P 13

SPI (slave)

The SPI interface is implemented as a slave.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

The SPI bus is using 8 bit words. 

Max SCK clock is 10 mHz. 

The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured. 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 I CS n.c. - 16

10 O MISO n.c. - 15

11 I MOSI Reset I 14

12 I SCK GND P 13

I2C (master or slave)

The I2C interface is implemented as a master or slave depending on configuration.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. SDA-0 I/O 16

10 - n.c. SCL-0 I/O  15

11 - n.c. Reset I 14

12 - -  GND P 13

If a pin is not used for data transmittion, this pin can be used as a input, output, pulse width modulation (PWM) or analog pin as described

here:

 

 
'I/O': pin is input or output or pwm or analog input (ADC), 'p' power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 I/O GPIO n.c. - 23

3 I/O GPIO n.c. - 22

4 I/O GPIO n.c. - 21

5 I/O GPIO, PWM n.c. - 20

6 I/O GPIO, PWM n.c. - 19

7 I/O GPIO, PWM n.c. - 18

8 I/O GPIO, ADC n.c. - 17

9 I/O GPIO, PWM, ADC I/O (open drain) I/O 16

10 I/O GPIO, PWM I/O (open drain) I  15

11 I/O  GPIO, PWM Reset I 14

12 I/O GPIO  GND P 13

Ethernet

The Ethernet interface is implemented using the ENC28J60 Ethernet controller by Microchip. This controller is connected to 

the Avisaro Module using the internal SPI interface. All drivers are allready in the Avisaro Firmware. The Avisaro Module has an 'auto-

recovery' to detect if a ENC is connected. An example layout for an Ethernet extension can be found  here. 

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY SPI-CS - 21

5 - n.c. n.c. - 20

6 - n.c. SPI-SCK - 19

7 - n.c. SPI-MOSI - 18

8 - n.c. SPI-MISO - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 - n.c. Reset I 14

12 - -  GND P 13

Electrical and mechanical details 

Electrical characteristics

Power supply

The modules power supply is 3.3 V (+/- 0.1V) 

Power consumption

Power consumption depends on the configuration: 

Base Board and WLAN Trailor: 280 mA (at 3.3V) with no power save activated

Base Board and WLAN Trailor: 90 mA (at 3.3V) with power save activated.

 

Base Board and SD Trailor: 90 mA (at 3.3V)

Signal level

Output signal levels are 3,3V (precisely: Vcc - 0.4V). Maximum output current is 4 mA. The short-circuit current is 45 mA (only for 

short period of time. Short circuit will damage the output driver).

 

Input signal levels can be 3,3V - 5V - thus a mixed voltage (3.3/5V) PCB is straight forward since no signals needs to be converted.

An input draws 3µA at high and at low level. A high level is defined for voltages above 2V, a low signal is smaller than 0.8 V.

Power considerations for the Real Time Clock

The V
BAT

 supply range to power the Real Time Clock is 2.0V to 4.6V. Recommended operating range is 2.4V to 3.6V. Typically, 

RTC fails when voltage drops below 1.6V. 

Power consumption of the Real Time Clock at V
BAT

 is 20µA. 

 

There is a reported issue with the real time clock power consumption. See  here  for details provided by NXP.

Base Module

b: relevant height of module: 4mm 

c: length of solder pin: 3mm 

a: extra relevant height if battery option is used: 3mm 

d: front edge to center of pin 1: 2mm 

e: back edge to center of pin 12: 1.5mm

Device weight: 6 gram

  

WLAN Trailer Module

The WLAN Trailer Module has the same footprint as the base module. Stacked onto the 

base module, the complete unit comes to a height of 12 mm. As a stand alone module, it 

comes to 8 mm. 

Weight WLAN Trailor Module: 8 gram

Weight WLAN Trailor and Base Module: 14 gram

  

SD Trailor Module

The SD Card Trailer Module has the same footprint as the Base Module.

Weight SD Trailor Module: 8 gram

Weight SD Trailor and Base Module: 14 gram

  

Combined WLAN and SD Trailer and Base Module

The Avisaro stacking system allows to build full featured systems by simply adding 

functionality. This example shows (bottom to top): 

1. User PCB – i.e. user specific IO drivers, interface boards, …  

2. SD-Card Trailer to read and write SD Memory Card. 

3. Spacer to give base module enough distance. These are simple 2.54 precision 

type PCB connectors. 

4. Base Module with all the drivers and smartness to operate the SD-Cards, WLAN 

interface and user logic. 

5. WLAN Trailer module to communicate wirelessly. 

Weight SD + WLAN Trailor Module, Spacer and Base Module: 22 gram

Examples

Data Interfaces and I/O Ports 

RS232 Interfaces (Primary and Auxiliary)

The primary RS232 interface is the default data interface. If nothing else is set, this is the active interface to receive and to send 

commands and data. All features are available through the RS232 interface.

The second RS232 is an auxiliary interface. No commands can be send, only data if supported by the script. The second RS232 interface 

is only adressable with BASIC Scripting.

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

Electrical considerations

The RS232 interface of the module is operating on 3.3 V levels. In order to operate with a PC or any other regular RS232 device, an 

external 'level shifter' IC is necessary. Typical ICs are the "MAX232" series from Maxim or Texas Instruments.

To connect the Avisaro Module directly to another micro controller, a direct wirering can be used. The IO pins of the Avisaro Module are 5 V 

compatible - thus no 3.3 V to 5 V needs to be done. Don't confuse that with the supply voltage, which needs to be 3.3V for the Avisaro 

Modules.  

How it works

To send data or commands, simply send them just as one would do sitting in front of a terminal window. All commands are completed 

with <cr><lf> (carriagle return and line feed). Data or answers from the Avisaro Module are send out without any notice. Use flow control to 

stop data sending by the module. 

Command Interface

The command interface is only available on the first RS232 interface. Text (ASCII) commands are send just as one would type them into a 

terminal. Commands are terminated with a <cr><lf>. Binary packet commands are send in the byte order. See the RS232 section (

 here) of the Command Interface section for more details. 

Basic Scripting

Within BASIC Scripting, both RS232 interfaces can be adressed. The primary one is fully supported with 'INPUT' and 'PRINT' commands, 

the auxiliary one only with 'get' and 'put' commands. See RS232 section (  here) of the BASIC Scripting manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

Configuration and commands

Use the following commands on the command interface to control the primary RS232 interface:

l prot: Select rs232 as active interface (  here) 

 

l rs232: Sets the parameter of the rs232 interface (  here)  

If a network interface is present, use the following web sites to control the RS232 interface:

l rs232: Sets the interface parameter. (  more) 

 

l general: Select i2c as active interface. (  more)  

Use the following BASIC scripting commands to control the primary or auxiliary RS232 interface:

l auxopen: Activate auxiliary rs232 interface. (  more)

 

l put: Send data on bus. (  more)  

l get: Receive data on bus. (  more)    

 

                                                                                                                             

I2C Interface

 The I2C interface can be set to operate as a slave or master interface. If set to slave mode, the Avisaro Module can be controlled by a 

micro controller. If set to master mode, the Avisaro Module can control sensors or other devices.

The I2C interface is not the default interface when shipped or when module was reseted to factory defaults. 

I2C default settings

Address on I2C bus: 73 (decimal)

Electrical considerations

The I2C interface can operate with speeds up to 400 kbit/s.

The typical pull-up resistors for the SCL and SDA needs to be applied externally. 

Using I2C interface (Slave)

The Avisaro Module can operate as a slave device on an I2C bus.  The slave mode allows to use all features of the Avisaro Module:  

l The Command Interface is available in ASCII and in binary packet mode.   

l BASIC Scripting can be used to automate data handling 

How it works

To send and receive data using the I2C bus, the Avisaro Module is simply adressed with its I2C bus adress. Data to be send are 

transmitted using a 'I2C bus write', followed by the data and terminated by an 'I2C Stop'. Data to be read are fetched by using a 'I2C bus 

read', followed by SCL clocks to read and terminated by an 'I2C Stop'. 

Command Interface

To send a command, perform a I2C write to the Avisaro module on the bus (by default it is address 73 decimal). Send the command (like 

"time?") by sending the ASCII values: 0x74, 0x69, 0x6d, 0x65, 0x3f  . The command needs to be terminated with a carriage return: 0x0d, 

0x0a . Finish the I2C communication with a I2C 'stop' sequence.

To read the answer, perform a I2C read to the Avisaro module. The module will return 0xFF if no valid answer can be read. Keep on 

reading until valid text (ASCII) character are read. Finish the I2C read when all characters are read - to be recognized at a 0xFF after the 

last 0x0d 0x0a.

It is required to read the answer, otherwise the module will be blocked by unread answeres.

See the I2C Section (  here) in the Command Interface Manual for more details on how to send text (ASCII) commands or binary packet 

commands.

Basic Scripting

The regular 'INPUT' and 'PRINT' commands can be used in BASIC Scripting to communicate with the I2C Slave interface. Data which are 

send to the modules adress (default 73 decimal) can be read with 'INPUT'. Replies can be send out with 'PRINT' and than read on the I2C

bus.

See the I2C Section (  here) in the BASIC Scripting Manual for more details. 

Predefined applications

Most predefined application scripts can be used with the I2C slave interface as well. In most cases, only the data interface needs to be 

changed from i.e. RS232 to I2C in order to perform the defined function. Check the predefined scripts for details.

 

Example: The Script WR1 (  more) can also be used for I2C: 

l Configure Avisaro Modul to use I2C as data interface. 

l Load the script WR1. 

l Use micro controller to send data through I2C. All data will be transfered wirelessly to and from the Avisaro Module. 

Configuration and commands

Use the following commands on the command interface to control the i2c interface

l prot: Select i2c as active interface.  more  

 

  

l i2c: Set bus address.  more  

Note: After a reset to default, the 'prot' command can't be send via the I2C bus since the default data interface is RS232. Thus, the 'prot i2c'

command must be send via SD card or via web interface.

If a network interface is present, use the following web site entries to control the i2c interface

l i2c: Set bus address.  more

 

l general: Select i2c as active interface.  more    

Use the following BASIC commands to control and access the i2c interface

l auxopen: Activate i2c bus.   more

 

l put: Send data on bus.  more    

l get: Receive data on bus.  more    

Using I2C interface (Master)

The I2C in Master mode is only available within BASIC Scripting. With the master mode, sensors or any other I2C device can be 

connected to the Avisaro Module.

See I2C Section of the BASIC Scripting Manual for details (  here). 

                                                                                                                             

CAN Interfaces (Primary and Auxiliary)

There are two CAN interfaces. The primary one can be used to transmit data as well as to send commands. The second CAN interface is 

controlled by scripting only. 

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

Electrical considerations

The CAN interfaces of the module are operating at 3.3V levels and as 'Tx' / 'Rx' signals. In order to operate with a regular CAN bus, a "CAN 

Transceiver IC" needs to be added. This IC converts the Tx/Rx signals into the differential signals of a CAN bus.

To connect the Avisaro Module directly to a micro controller using the CAN bus - the Tx / Rx line typically can be used without any additional

devices. 

How it works

Data or commands send to the Avisaro Module is packaged into the payload of the CAN messages. 

Command Interface

The command interface is only available on CAN port 1. Text (ASCII) commands are packed in CAN messages segmented into 8 bytes. 

Thus, to send a "listen 101 23<cr><lf>" command - this would split into "listen 1" and "01 23<cr><lf>" to fit into the CAN payload field. The 

CAN messages are adressed to "receive ID" as configured. The answer (in this case "ok") will be send out by the module to the "send ID" 

- again segmented into 8 byte segments. 

Basic Scripting

Both CAN interfaces are available within BASIC scripting. 

The first interface can be adressed through regular 'INPUT' and 'PRINT' commands. Those commands hide the CAN frames and only 

work with the content of the payload. 

Special commands such as 'get' and 'put' allow to work with the full CAN frames on both interfaces. The message ID and other CAN fields

can be set individually.

See the CAN section (  here) in the BASIC Scripting Manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

                                                                                                                             

SPI Interface

The SPI interface is the fastest interface of the Avisaro 2.0 module. It is designed to be connected to a micro controller or to programmable

logic (FPGA). When connected to a micro controller we recommend to use the 'packet interface' (see details later), when connected to a 

FPGA, the simpler 'streaming modus' can be used. The SPI interface is not the default interface when shipped or when module was 

reseted to factory defaults. 

SPI bus timing

The SPI bus timing is controlled by two parameters: clock polarity and clock phase. This is how those parameters effect bus timing: 

CPOL and CPHA settings First data driven Other data driven Data sampled

CPOL = 0, CPHA = 0 Prior to first SCK rising edge SCK falling edge SCK rising edge

CPOL = 0, CPHA = 1 First SCK rising edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 0 Prior to first SCK falling edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 1 First SCK falling edge SCK falling edge SCK rising edge

See the following timing diagrams for details (click to enlarge): 

SPI default settings

l The SPI bus is using 8 bit words. 

l Maximum SCK clock is 10 MHz. The effective data rate depends on the type of application. 

l The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured.  

'Fill-bytes'

With each byte which is send to the Avisaro Module, one byte is also received (... which is true for all SPI interfaces). If there is no valid data

to be send either direction, a hex 0xFF is send.

   

Using SPI Interface

The SPI interface is designed to connect the Avisaro WLAN Module or Avisaro Logger Module to a Micro Controller.

See   here for a general describtion on how to configure Avisaro 2.0 products. 

Website

Use the following web site entries to control the SPI interface

l SPI: Set spi interface parameter.   more

 

l general: Select spi as active interface.  more    

Command interface

Use the following command to control the spi interface

l spi: Sets SPI parameter.   more. Notice that in order to use the command interface, the interface must work in the first place. In 

most case, this command is used in the 'autorun.txt' configuration file.

    

l prot: Select SPI as active interface.   more      

Once configured, one can send text commands or packet commands:

l Text commands: Send ASCII values of the commands just as one would send them over a RS232 connection. Finish each 

command with "carrige return and line feed" (0x0D, 0x0A). See  here for ASCII table.  For each character clocked in, a 0xFF will 

be send from the Avisaro Module.

To read the command answer, keep on sending 'dummy bytes' (0xFF). After a view milliseconds, the Avisaro Module will answer 

with ASCII characters followed by the carrige return and line feed. If no more data are to be send, only 0xFF are received. 

    

l Packet interface: The packet interface is usually the more suitable interface to work with the SPI interface. See  here  for details 

on the packet interface. Notice: Since a start and end of a packet is well defined, it is unambiguous whether a 0xFF byte is a valid 

byte or whether it is a fill-byte. 

BASIC scripting

Use the following BASIC commands to control and access the SPI interface

l put: Send data on bus.  more   

 

l get: Receive data on bus.  more    

Wireless SPI data

The Script WR1 (  more) can also be used for SPI:
 

l Configure Avisaro Modul to use SPI as data interface. 

l Load the script WR1. 

l Use micro controller to send data through SPI. All data will be transfered wirelessly to and from the Avisaro Module. 

                                                                                                                             

I/O, PWM, AD/DA

Most of the I/O pins of the Avisaro Module can be used as a "General Purpose Input or Output" (GPIO), as analogue input ports and as 

"Pulse Wide Modulation" ports. See pin layout for possible pin assignments.

l I/O Pins (Input, Output Pins or GPIO): Switch LEDs, get key inputs

   

l PWM Pins (Pulse Width Modulation): Control servo-actuator, dim LEDs, digital to analog (with capacitor)

   

l Analog Input: Temperatur sensors, any analog signal 

Default settings

All pins are input ports by default (after power up). Than, the last port direction command is the one which counts. Example: CAN port two 

was activated and later pin 3 is declared as an output port - this ends up in port 3 being an output port and the CAN bus is not functional.  

Electrical considerations

See the electrical section (  here) in the Module Manual for details on max current, etc .. for the port pins.
 

Command Interface

The I/O ports can be set and read by using the "port" command. See the I/O section (  here) in the Command Interface Manual for more 

details. 

Basic Scripting

The I/O ports can be set and read by using the "put" and "get" command. See the I/O section (  here) in the Basic Scripting Manual for 

more details. 

Configuration via command interface

Configuration via SD memory card

Default Settings

Configuration 

Three ways to configure

There are three ways to configure the Avisaro products.

1. Using SD Memory Cards: Place all configuration commands in a file called "autorun.txt". Power up unit with SD card inserted. 

 more 

  

2. Using Web-Interface: All products with a WLAN or LAN interface can be configured using a build in web interface. Use your favorit 

browser to do the configuratio this way.   more  

  

3. Using Data Interface: All commands can be typed or send over the data interface (RS232, SPI, CAN, …). Commands can be send 

in ASCII format or in binary packed format.  more  

Things to configure

Typical parameter which require configuration are the "Data Interface" (RS232, CAN, ....), "Real Time Clock", "Network Interface" and other 

things. Find a list of typical parameters  here. 

                                                                                                                             

The works

For each configuration parameter, there is a command (see list  here). All those commands are 

send to the Avisaro module using the command interface. The format of the command is plain 

ASCII - just as one would type them into a terminal. 

In this example to the right an Avisaro WLAN Box is connected to the RS232 of a PC. A regular 

terminal program is used to communicate with the device. The command "ip" is send to set the IP 

adress for the WLAN interface. To check the settings, the "ip?" command is used.

 

RS232 data interface

Use a regular terminal program to communicate. Send a command terminated by <cr><lf> ( = "Enter"). An answer is send back by the 

Avisaro product, followed by the prompt sign (">"). 

CAN data interface

All commands a packaged into CAN frames. Those CAN frames are send to device ID 0x49 (default setting). The Avisaro device sends 

the answer back out on ID 0x49.

Example: "ip local 192.168.0.90" split into CAN messages:

1) ID: 0x49, Length: 8, Bytes: 0x69 0x70 0x20 0x6C 0x6F 0x63 0x61 0x6C     // for: ip local

2) ID: 0x49, Length: 8, Bytes: 0x20 0x31 0x39 0x32 0x2E 0x31 0x36 0x38      // for: 192.186

3) ID: 0x49, Length: 7, Bytes: 0x2E 0x30 0x2E 0x39 0x30 0x0D 0x0A              // for .0.90 cr lf

      

Answer: (">")

1) ID: 0x49, Length: 3, Bytes: 0x0D 0x0A 3E     // ">"  cr  lf

 

I2C data interface

The default I2C adress is decimal 73 on the I2C bus. A command is send by a I2C write. To read back the answer, issue a I2C read to 

this adress. The Avisaro device answers with 2 bytes which represents the length of the available data. If those are > 0 keep on reading to 

get the whole answer.

                                                                                                                             

The works

All commands available on the data interface (  more) can also be send via batch file. Enter the commands just as they would be 

entered on a terminal into a file called "autorun.txt". Place this file on the SD memory card. Insert the card into the Avisaro device. Power-up

the device. All commands are executed.  

Example

Download an example file  here . This file sets the interface to RS232 and configures the baudrate. The WLAN interface is configured 

to connect to a Access Point called "your-ssid" with wep encryption. The script "wc1-6.txt" is loaded and execution flag set to autostart. 

Finally the script is started right away.

echo Schnittstelle einstellen

prot rs232

rs232 9600 8 N 1 NONE

echo WLAN Settings

wlan ssid your-ssid

wlan mode infra

wlan security WEP104

wlan WEP 12345678901234567890abcdef

echo Script laden und ausführen

load wc1-6.txt

run auto

run

Details

l The last command must be terminated with a 'new line' (= cr and lf) in order to be executed

   

l There is no special feedback - like a LED - to the user that the autorun is finished with execution and whether or not there were 

errors. However, all command results are printed to the data interface - just as if those commands would have been typed in by the

user.

   

l To see the command results, check the outputs to the data interface. If this data interface is not available - for example it is 

connected fix to a sensor - there is the option to use the "prot file" command.  details  

                                                                                                                             

Configuration via web interface

The build-in web site provides an easy way to configure the Avisaro device. The web site is only available when the device is equipped 

with a WLAN or LAN interface. 

Connect to WLAN

An important step is to get the WLAN connection set up correctly. The configuration is done through the website and during normal 

operation the WLAN connection must work fine.

The easiest way to connect to the default 'avisaro' network is to have your WLAN utility list 

all WLANs which can be seen. If Microsoft Windows is used, it looks similar to this 

screenshot.

Manually, the default WLAN settings can be entered as well:

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

Configure TCP/IP

Firmware Versions v3.45 and later (20.11.2008):

The Avisaro Modules come with a build in DCHP server. That makes initial configuration easy: If the PC is set to "receive IP adress by 

DHCP", there is no need to change anything. Proceed with "Access to Website". If the PC has fixed IP adresses proceed as described 

here:

Previous Firmware Versions:

After WLAN is connected, the TCP settings must be configured. For initial setup, fixed IP adresses are used. In a lot of cases, a PC is set 

to receive its IP automatically (DHCP) - this needs to be changes temporarily. Change the TCP settings of your PC to match those (i.e. IP 

to *.70). The TCP default settings of the Avisaro products are as follows:

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Access to configuration website

Open an Internet Explorer, Firefox, ... and enter the IP adress fo the Avisaro product (WLAN: 192.168.0.74, 

Ethernet: 192.168.0.75)

The Login Page will show up. Default User is "admin", default password is "1234". 

A description of all the configuration websites is shown  here. 

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

I2C default settings

Address on I2C bus: 73 (decimal)

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Reset to default

Sometimes it becomes necessary to reset the module to default values. Choose the best ways depending on the product you have and 

depending on the access which is still possible. Be aware of the following after a reset to default:

l The automatic execution of the script is disabled. Thus, the LEDs will not light up until the script is restarted again. The script itself 

remains stored. 

l The default interface selection is RS232. Reconfigure the desired interface. 

 

Choose the best way to perform the reset:

l If WLAN is present: Without the need to attach any cables, the module can be set to default values. This way requires some WLAN 

configuration on your PC and requires to run a Java program. Other than that it is quirte convenient.

l If the Data Interface (RS232, I2C, CAN, ...) is available: Commands can be issued to reset the device. Be aware, that no 'Script' is 

executed, otherwise the Commands are viewed as data and not as commands.

l If the SD Slot is available: By issueing commands via the automatically executed 'autorun.txt' file, the default values can be 

activated. This is the easiest and most convenient way. 

 

WLAN Module 2.0

Base Module

Base Module - bottom view with processing unit 

WLAN Trailer Module with Base Module

WLAN Trailer Module without Base Module

WLAN with Base Module

SD Trailor Module without Base Module

SD Trailer and Base Module
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First Steps 

Avisaro 2.0 WLAN Module: Connect and Power Up

The Avisaro 2.0 WLAN Modules are powered with a DC voltage of 3.3 V and they draw about 290 mA. For initial testing, it 

is recommended to use a small mounting board so connections are stable. 

The Avisaro Modules are predefined with the RS232 connection active. All signals  

are low voltage TTL level (3.3 V). The signal lines are 5 V tolerant - this makes integration easier.  

To connect the RS232 to a PC, a level shifter such as a MAX232 must be used. For the CAN interface, use a CAN transceiver IC. 

The pin assignment of the connectors are found  here .  

The most common one is:

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

Configuration of data interface

The data interface of the Avisaro Module is predefined to RS232. The settings can be changed to I2C, CAN, SPI, Ethernet, RS485, ... as 

described  here . 

There is no LED indicating that the Avisaro Logger Module is power on. To test initial functionality, connect the module to a PC using a 

level shifter. The module prints out a prompt (">") when powered up.

The Avisaro WLAN Module will power up the WLAN which is indicated by a flashing red LED on top of the module.

Predefined application

Other than the "Box" or "Cube" product line, the "Module" are shipped with no application script pre installed. Those ready-to-

use application can be loaded (  here) as desired. 

There are four modes to operate or to interact with the Avisaro 2.0 products: 

1. Using predefined application - quick way to get started 

 more  

2. Text Command Interface (enter ASCII commands) - ideal if a programable device is present 

 more  

3. Paket interface ("API" - send control pakets)  - powerfull interface for micro controllers 

 more  

4. BASIC Scripting (small programs run on device) - customized behaviour  

 more  

Building Blocks 

Base Module

The Base Module contains the main processing unit for the Avisaro 2.0 products. This module is required 

in order to get any functionality at all. 

(  details) 

SD Trailor Module

The SD Trailor Modul can be plugged on to the Base Module. The SD Trailor Module contains a slot for SD / 

SDHC memory cards. The SD Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

WLAN Trailor Module

The WLAN Trailor Modul can be plugged on to the Base Module. The WLAN Trailor Module contains the 

WLAN sender and receiver and a on board antenna. This antenna is activated by a smal pig tail antenna 

cable. The WLAN Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

Stacking Base and Trailor Modules

Base Module and Trailor Modules are build to be stacked ontop each other. Just like LEGO Blocks, 

functionality can be added just as required by the application.

Connector Boards

The connector boards provide plugs and power supply. The modules shown above are stacked on to the 

connector boards. 

The connector boards are used either to get started easily, as a reference for your own application or to be 

build into the final application.

(  details) 

Pin Layout 

Orientation ("PIN 1")

The Avisaro 2.0 module has 24 pins. Pin no 1 is in the top left corner, all other pin numbers counting counterclockwise. The orientation of 

the Base and Trailor module is shown in those diagrams. 

1. Base Module's pin 1 is marked by a triangle 

2. SD Trailor Module's pin 1 is in the top left corner. Hold module such that the slot opening points upwards. 

3. WLAN Trailor Module's pin 1 is in the top left corner. Hold module such that the antenna points upwards.  

 

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

RS232 (2x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 O TXD-2 n.c. - 20

6 I RXD-2 n.c. - 19

7 O DTR-1 n.c. - 18

8 I RING-1 n.c. - 17

9 O TXD-1 GPIO I/O 16

10 I RXD-1 GPIO I/O 15

11 I CTS-1 Reset I 14

12 O RTS-1 GND P 13

CAN (1x)

The CAN interface is operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx into 

a CAN-H / CAN-L signal.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN Rx Reset I 14

12 O CAN Tx GND P 13

CAN (2x)

Both CAN interface are operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx 

into a CAN-H / CAN-L signal. Automotive CAN transceivers such as the TJA1041AT are supported. So are Single Wire CAN transceivers.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 I CAN 2 - Rx n.c. - 22

4 O CAN 2 - Tx n.c. - 21

5 O CAN - EN n.c. - 20

6 O CAN - STB n.c. - 19

7 O LED 2 n.c. - 18

8 I KEY n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN 1 Rx Reset I 14

12 O CAN 1 Tx GND P 13

SPI (slave)

The SPI interface is implemented as a slave.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

The SPI bus is using 8 bit words. 

Max SCK clock is 10 mHz. 

The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured. 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 I CS n.c. - 16

10 O MISO n.c. - 15

11 I MOSI Reset I 14

12 I SCK GND P 13

I2C (master or slave)

The I2C interface is implemented as a master or slave depending on configuration.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. SDA-0 I/O 16

10 - n.c. SCL-0 I/O  15

11 - n.c. Reset I 14

12 - -  GND P 13

If a pin is not used for data transmittion, this pin can be used as a input, output, pulse width modulation (PWM) or analog pin as described

here:

 

 
'I/O': pin is input or output or pwm or analog input (ADC), 'p' power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 I/O GPIO n.c. - 23

3 I/O GPIO n.c. - 22

4 I/O GPIO n.c. - 21

5 I/O GPIO, PWM n.c. - 20

6 I/O GPIO, PWM n.c. - 19

7 I/O GPIO, PWM n.c. - 18

8 I/O GPIO, ADC n.c. - 17

9 I/O GPIO, PWM, ADC I/O (open drain) I/O 16

10 I/O GPIO, PWM I/O (open drain) I  15

11 I/O  GPIO, PWM Reset I 14

12 I/O GPIO  GND P 13

Ethernet

The Ethernet interface is implemented using the ENC28J60 Ethernet controller by Microchip. This controller is connected to 

the Avisaro Module using the internal SPI interface. All drivers are allready in the Avisaro Firmware. The Avisaro Module has an 'auto-

recovery' to detect if a ENC is connected. An example layout for an Ethernet extension can be found  here. 

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY SPI-CS - 21

5 - n.c. n.c. - 20

6 - n.c. SPI-SCK - 19

7 - n.c. SPI-MOSI - 18

8 - n.c. SPI-MISO - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 - n.c. Reset I 14

12 - -  GND P 13

Electrical and mechanical details 

Electrical characteristics

Power supply

The modules power supply is 3.3 V (+/- 0.1V) 

Power consumption

Power consumption depends on the configuration: 

Base Board and WLAN Trailor: 280 mA (at 3.3V) with no power save activated

Base Board and WLAN Trailor: 90 mA (at 3.3V) with power save activated.

 

Base Board and SD Trailor: 90 mA (at 3.3V)

Signal level

Output signal levels are 3,3V (precisely: Vcc - 0.4V). Maximum output current is 4 mA. The short-circuit current is 45 mA (only for 

short period of time. Short circuit will damage the output driver).

 

Input signal levels can be 3,3V - 5V - thus a mixed voltage (3.3/5V) PCB is straight forward since no signals needs to be converted.

An input draws 3µA at high and at low level. A high level is defined for voltages above 2V, a low signal is smaller than 0.8 V.

Power considerations for the Real Time Clock

The V
BAT

 supply range to power the Real Time Clock is 2.0V to 4.6V. Recommended operating range is 2.4V to 3.6V. Typically, 

RTC fails when voltage drops below 1.6V. 

Power consumption of the Real Time Clock at V
BAT

 is 20µA. 

 

There is a reported issue with the real time clock power consumption. See  here  for details provided by NXP.

Base Module

b: relevant height of module: 4mm 

c: length of solder pin: 3mm 

a: extra relevant height if battery option is used: 3mm 

d: front edge to center of pin 1: 2mm 

e: back edge to center of pin 12: 1.5mm

Device weight: 6 gram

  

WLAN Trailer Module

The WLAN Trailer Module has the same footprint as the base module. Stacked onto the 

base module, the complete unit comes to a height of 12 mm. As a stand alone module, it 

comes to 8 mm. 

Weight WLAN Trailor Module: 8 gram

Weight WLAN Trailor and Base Module: 14 gram

  

SD Trailor Module

The SD Card Trailer Module has the same footprint as the Base Module.

Weight SD Trailor Module: 8 gram

Weight SD Trailor and Base Module: 14 gram

  

Combined WLAN and SD Trailer and Base Module

The Avisaro stacking system allows to build full featured systems by simply adding 

functionality. This example shows (bottom to top): 

1. User PCB – i.e. user specific IO drivers, interface boards, …  

2. SD-Card Trailer to read and write SD Memory Card. 

3. Spacer to give base module enough distance. These are simple 2.54 precision 

type PCB connectors. 

4. Base Module with all the drivers and smartness to operate the SD-Cards, WLAN 

interface and user logic. 

5. WLAN Trailer module to communicate wirelessly. 

Weight SD + WLAN Trailor Module, Spacer and Base Module: 22 gram

Examples

Data Interfaces and I/O Ports 

RS232 Interfaces (Primary and Auxiliary)

The primary RS232 interface is the default data interface. If nothing else is set, this is the active interface to receive and to send 

commands and data. All features are available through the RS232 interface.

The second RS232 is an auxiliary interface. No commands can be send, only data if supported by the script. The second RS232 interface 

is only adressable with BASIC Scripting.

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

Electrical considerations

The RS232 interface of the module is operating on 3.3 V levels. In order to operate with a PC or any other regular RS232 device, an 

external 'level shifter' IC is necessary. Typical ICs are the "MAX232" series from Maxim or Texas Instruments.

To connect the Avisaro Module directly to another micro controller, a direct wirering can be used. The IO pins of the Avisaro Module are 5 V 

compatible - thus no 3.3 V to 5 V needs to be done. Don't confuse that with the supply voltage, which needs to be 3.3V for the Avisaro 

Modules.  

How it works

To send data or commands, simply send them just as one would do sitting in front of a terminal window. All commands are completed 

with <cr><lf> (carriagle return and line feed). Data or answers from the Avisaro Module are send out without any notice. Use flow control to 

stop data sending by the module. 

Command Interface

The command interface is only available on the first RS232 interface. Text (ASCII) commands are send just as one would type them into a 

terminal. Commands are terminated with a <cr><lf>. Binary packet commands are send in the byte order. See the RS232 section (

 here) of the Command Interface section for more details. 

Basic Scripting

Within BASIC Scripting, both RS232 interfaces can be adressed. The primary one is fully supported with 'INPUT' and 'PRINT' commands, 

the auxiliary one only with 'get' and 'put' commands. See RS232 section (  here) of the BASIC Scripting manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

Configuration and commands

Use the following commands on the command interface to control the primary RS232 interface:

l prot: Select rs232 as active interface (  here) 

 

l rs232: Sets the parameter of the rs232 interface (  here)  

If a network interface is present, use the following web sites to control the RS232 interface:

l rs232: Sets the interface parameter. (  more) 

 

l general: Select i2c as active interface. (  more)  

Use the following BASIC scripting commands to control the primary or auxiliary RS232 interface:

l auxopen: Activate auxiliary rs232 interface. (  more)

 

l put: Send data on bus. (  more)  

l get: Receive data on bus. (  more)    

 

                                                                                                                             

I2C Interface

 The I2C interface can be set to operate as a slave or master interface. If set to slave mode, the Avisaro Module can be controlled by a 

micro controller. If set to master mode, the Avisaro Module can control sensors or other devices.

The I2C interface is not the default interface when shipped or when module was reseted to factory defaults. 

I2C default settings

Address on I2C bus: 73 (decimal)

Electrical considerations

The I2C interface can operate with speeds up to 400 kbit/s.

The typical pull-up resistors for the SCL and SDA needs to be applied externally. 

Using I2C interface (Slave)

The Avisaro Module can operate as a slave device on an I2C bus.  The slave mode allows to use all features of the Avisaro Module:  

l The Command Interface is available in ASCII and in binary packet mode.   

l BASIC Scripting can be used to automate data handling 

How it works

To send and receive data using the I2C bus, the Avisaro Module is simply adressed with its I2C bus adress. Data to be send are 

transmitted using a 'I2C bus write', followed by the data and terminated by an 'I2C Stop'. Data to be read are fetched by using a 'I2C bus 

read', followed by SCL clocks to read and terminated by an 'I2C Stop'. 

Command Interface

To send a command, perform a I2C write to the Avisaro module on the bus (by default it is address 73 decimal). Send the command (like 

"time?") by sending the ASCII values: 0x74, 0x69, 0x6d, 0x65, 0x3f  . The command needs to be terminated with a carriage return: 0x0d, 

0x0a . Finish the I2C communication with a I2C 'stop' sequence.

To read the answer, perform a I2C read to the Avisaro module. The module will return 0xFF if no valid answer can be read. Keep on 

reading until valid text (ASCII) character are read. Finish the I2C read when all characters are read - to be recognized at a 0xFF after the 

last 0x0d 0x0a.

It is required to read the answer, otherwise the module will be blocked by unread answeres.

See the I2C Section (  here) in the Command Interface Manual for more details on how to send text (ASCII) commands or binary packet 

commands.

Basic Scripting

The regular 'INPUT' and 'PRINT' commands can be used in BASIC Scripting to communicate with the I2C Slave interface. Data which are 

send to the modules adress (default 73 decimal) can be read with 'INPUT'. Replies can be send out with 'PRINT' and than read on the I2C

bus.

See the I2C Section (  here) in the BASIC Scripting Manual for more details. 

Predefined applications

Most predefined application scripts can be used with the I2C slave interface as well. In most cases, only the data interface needs to be 

changed from i.e. RS232 to I2C in order to perform the defined function. Check the predefined scripts for details.

 

Example: The Script WR1 (  more) can also be used for I2C: 

l Configure Avisaro Modul to use I2C as data interface. 

l Load the script WR1. 

l Use micro controller to send data through I2C. All data will be transfered wirelessly to and from the Avisaro Module. 

Configuration and commands

Use the following commands on the command interface to control the i2c interface

l prot: Select i2c as active interface.  more  

 

  

l i2c: Set bus address.  more  

Note: After a reset to default, the 'prot' command can't be send via the I2C bus since the default data interface is RS232. Thus, the 'prot i2c'

command must be send via SD card or via web interface.

If a network interface is present, use the following web site entries to control the i2c interface

l i2c: Set bus address.  more

 

l general: Select i2c as active interface.  more    

Use the following BASIC commands to control and access the i2c interface

l auxopen: Activate i2c bus.   more

 

l put: Send data on bus.  more    

l get: Receive data on bus.  more    

Using I2C interface (Master)

The I2C in Master mode is only available within BASIC Scripting. With the master mode, sensors or any other I2C device can be 

connected to the Avisaro Module.

See I2C Section of the BASIC Scripting Manual for details (  here). 

                                                                                                                             

CAN Interfaces (Primary and Auxiliary)

There are two CAN interfaces. The primary one can be used to transmit data as well as to send commands. The second CAN interface is 

controlled by scripting only. 

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

Electrical considerations

The CAN interfaces of the module are operating at 3.3V levels and as 'Tx' / 'Rx' signals. In order to operate with a regular CAN bus, a "CAN 

Transceiver IC" needs to be added. This IC converts the Tx/Rx signals into the differential signals of a CAN bus.

To connect the Avisaro Module directly to a micro controller using the CAN bus - the Tx / Rx line typically can be used without any additional

devices. 

How it works

Data or commands send to the Avisaro Module is packaged into the payload of the CAN messages. 

Command Interface

The command interface is only available on CAN port 1. Text (ASCII) commands are packed in CAN messages segmented into 8 bytes. 

Thus, to send a "listen 101 23<cr><lf>" command - this would split into "listen 1" and "01 23<cr><lf>" to fit into the CAN payload field. The 

CAN messages are adressed to "receive ID" as configured. The answer (in this case "ok") will be send out by the module to the "send ID" 

- again segmented into 8 byte segments. 

Basic Scripting

Both CAN interfaces are available within BASIC scripting. 

The first interface can be adressed through regular 'INPUT' and 'PRINT' commands. Those commands hide the CAN frames and only 

work with the content of the payload. 

Special commands such as 'get' and 'put' allow to work with the full CAN frames on both interfaces. The message ID and other CAN fields

can be set individually.

See the CAN section (  here) in the BASIC Scripting Manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

                                                                                                                             

SPI Interface

The SPI interface is the fastest interface of the Avisaro 2.0 module. It is designed to be connected to a micro controller or to programmable

logic (FPGA). When connected to a micro controller we recommend to use the 'packet interface' (see details later), when connected to a 

FPGA, the simpler 'streaming modus' can be used. The SPI interface is not the default interface when shipped or when module was 

reseted to factory defaults. 

SPI bus timing

The SPI bus timing is controlled by two parameters: clock polarity and clock phase. This is how those parameters effect bus timing: 

CPOL and CPHA settings First data driven Other data driven Data sampled

CPOL = 0, CPHA = 0 Prior to first SCK rising edge SCK falling edge SCK rising edge

CPOL = 0, CPHA = 1 First SCK rising edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 0 Prior to first SCK falling edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 1 First SCK falling edge SCK falling edge SCK rising edge

See the following timing diagrams for details (click to enlarge): 

SPI default settings

l The SPI bus is using 8 bit words. 

l Maximum SCK clock is 10 MHz. The effective data rate depends on the type of application. 

l The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured.  

'Fill-bytes'

With each byte which is send to the Avisaro Module, one byte is also received (... which is true for all SPI interfaces). If there is no valid data

to be send either direction, a hex 0xFF is send.

   

Using SPI Interface

The SPI interface is designed to connect the Avisaro WLAN Module or Avisaro Logger Module to a Micro Controller.

See   here for a general describtion on how to configure Avisaro 2.0 products. 

Website

Use the following web site entries to control the SPI interface

l SPI: Set spi interface parameter.   more

 

l general: Select spi as active interface.  more    

Command interface

Use the following command to control the spi interface

l spi: Sets SPI parameter.   more. Notice that in order to use the command interface, the interface must work in the first place. In 

most case, this command is used in the 'autorun.txt' configuration file.

    

l prot: Select SPI as active interface.   more      

Once configured, one can send text commands or packet commands:

l Text commands: Send ASCII values of the commands just as one would send them over a RS232 connection. Finish each 

command with "carrige return and line feed" (0x0D, 0x0A). See  here for ASCII table.  For each character clocked in, a 0xFF will 

be send from the Avisaro Module.

To read the command answer, keep on sending 'dummy bytes' (0xFF). After a view milliseconds, the Avisaro Module will answer 

with ASCII characters followed by the carrige return and line feed. If no more data are to be send, only 0xFF are received. 

    

l Packet interface: The packet interface is usually the more suitable interface to work with the SPI interface. See  here  for details 

on the packet interface. Notice: Since a start and end of a packet is well defined, it is unambiguous whether a 0xFF byte is a valid 

byte or whether it is a fill-byte. 

BASIC scripting

Use the following BASIC commands to control and access the SPI interface

l put: Send data on bus.  more   

 

l get: Receive data on bus.  more    

Wireless SPI data

The Script WR1 (  more) can also be used for SPI:
 

l Configure Avisaro Modul to use SPI as data interface. 

l Load the script WR1. 

l Use micro controller to send data through SPI. All data will be transfered wirelessly to and from the Avisaro Module. 

                                                                                                                             

I/O, PWM, AD/DA

Most of the I/O pins of the Avisaro Module can be used as a "General Purpose Input or Output" (GPIO), as analogue input ports and as 

"Pulse Wide Modulation" ports. See pin layout for possible pin assignments.

l I/O Pins (Input, Output Pins or GPIO): Switch LEDs, get key inputs

   

l PWM Pins (Pulse Width Modulation): Control servo-actuator, dim LEDs, digital to analog (with capacitor)

   

l Analog Input: Temperatur sensors, any analog signal 

Default settings

All pins are input ports by default (after power up). Than, the last port direction command is the one which counts. Example: CAN port two 

was activated and later pin 3 is declared as an output port - this ends up in port 3 being an output port and the CAN bus is not functional.  

Electrical considerations

See the electrical section (  here) in the Module Manual for details on max current, etc .. for the port pins.
 

Command Interface

The I/O ports can be set and read by using the "port" command. See the I/O section (  here) in the Command Interface Manual for more 

details. 

Basic Scripting

The I/O ports can be set and read by using the "put" and "get" command. See the I/O section (  here) in the Basic Scripting Manual for 

more details. 

Configuration via command interface

Configuration via SD memory card

Default Settings

Configuration 

Three ways to configure

There are three ways to configure the Avisaro products.

1. Using SD Memory Cards: Place all configuration commands in a file called "autorun.txt". Power up unit with SD card inserted. 

 more 

  

2. Using Web-Interface: All products with a WLAN or LAN interface can be configured using a build in web interface. Use your favorit 

browser to do the configuratio this way.   more  

  

3. Using Data Interface: All commands can be typed or send over the data interface (RS232, SPI, CAN, …). Commands can be send 

in ASCII format or in binary packed format.  more  

Things to configure

Typical parameter which require configuration are the "Data Interface" (RS232, CAN, ....), "Real Time Clock", "Network Interface" and other 

things. Find a list of typical parameters  here. 

                                                                                                                             

The works

For each configuration parameter, there is a command (see list  here). All those commands are 

send to the Avisaro module using the command interface. The format of the command is plain 

ASCII - just as one would type them into a terminal. 

In this example to the right an Avisaro WLAN Box is connected to the RS232 of a PC. A regular 

terminal program is used to communicate with the device. The command "ip" is send to set the IP 

adress for the WLAN interface. To check the settings, the "ip?" command is used.

 

RS232 data interface

Use a regular terminal program to communicate. Send a command terminated by <cr><lf> ( = "Enter"). An answer is send back by the 

Avisaro product, followed by the prompt sign (">"). 

CAN data interface

All commands a packaged into CAN frames. Those CAN frames are send to device ID 0x49 (default setting). The Avisaro device sends 

the answer back out on ID 0x49.

Example: "ip local 192.168.0.90" split into CAN messages:

1) ID: 0x49, Length: 8, Bytes: 0x69 0x70 0x20 0x6C 0x6F 0x63 0x61 0x6C     // for: ip local

2) ID: 0x49, Length: 8, Bytes: 0x20 0x31 0x39 0x32 0x2E 0x31 0x36 0x38      // for: 192.186

3) ID: 0x49, Length: 7, Bytes: 0x2E 0x30 0x2E 0x39 0x30 0x0D 0x0A              // for .0.90 cr lf

      

Answer: (">")

1) ID: 0x49, Length: 3, Bytes: 0x0D 0x0A 3E     // ">"  cr  lf

 

I2C data interface

The default I2C adress is decimal 73 on the I2C bus. A command is send by a I2C write. To read back the answer, issue a I2C read to 

this adress. The Avisaro device answers with 2 bytes which represents the length of the available data. If those are > 0 keep on reading to 

get the whole answer.

                                                                                                                             

The works

All commands available on the data interface (  more) can also be send via batch file. Enter the commands just as they would be 

entered on a terminal into a file called "autorun.txt". Place this file on the SD memory card. Insert the card into the Avisaro device. Power-up

the device. All commands are executed.  

Example

Download an example file  here . This file sets the interface to RS232 and configures the baudrate. The WLAN interface is configured 

to connect to a Access Point called "your-ssid" with wep encryption. The script "wc1-6.txt" is loaded and execution flag set to autostart. 

Finally the script is started right away.

echo Schnittstelle einstellen

prot rs232

rs232 9600 8 N 1 NONE

echo WLAN Settings

wlan ssid your-ssid

wlan mode infra

wlan security WEP104

wlan WEP 12345678901234567890abcdef

echo Script laden und ausführen

load wc1-6.txt

run auto

run

Details

l The last command must be terminated with a 'new line' (= cr and lf) in order to be executed

   

l There is no special feedback - like a LED - to the user that the autorun is finished with execution and whether or not there were 

errors. However, all command results are printed to the data interface - just as if those commands would have been typed in by the

user.

   

l To see the command results, check the outputs to the data interface. If this data interface is not available - for example it is 

connected fix to a sensor - there is the option to use the "prot file" command.  details  

                                                                                                                             

Configuration via web interface

The build-in web site provides an easy way to configure the Avisaro device. The web site is only available when the device is equipped 

with a WLAN or LAN interface. 

Connect to WLAN

An important step is to get the WLAN connection set up correctly. The configuration is done through the website and during normal 

operation the WLAN connection must work fine.

The easiest way to connect to the default 'avisaro' network is to have your WLAN utility list 

all WLANs which can be seen. If Microsoft Windows is used, it looks similar to this 

screenshot.

Manually, the default WLAN settings can be entered as well:

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

Configure TCP/IP

Firmware Versions v3.45 and later (20.11.2008):

The Avisaro Modules come with a build in DCHP server. That makes initial configuration easy: If the PC is set to "receive IP adress by 

DHCP", there is no need to change anything. Proceed with "Access to Website". If the PC has fixed IP adresses proceed as described 

here:

Previous Firmware Versions:

After WLAN is connected, the TCP settings must be configured. For initial setup, fixed IP adresses are used. In a lot of cases, a PC is set 

to receive its IP automatically (DHCP) - this needs to be changes temporarily. Change the TCP settings of your PC to match those (i.e. IP 

to *.70). The TCP default settings of the Avisaro products are as follows:

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Access to configuration website

Open an Internet Explorer, Firefox, ... and enter the IP adress fo the Avisaro product (WLAN: 192.168.0.74, 

Ethernet: 192.168.0.75)

The Login Page will show up. Default User is "admin", default password is "1234". 

A description of all the configuration websites is shown  here. 

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

I2C default settings

Address on I2C bus: 73 (decimal)

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Reset to default

Sometimes it becomes necessary to reset the module to default values. Choose the best ways depending on the product you have and 

depending on the access which is still possible. Be aware of the following after a reset to default:

l The automatic execution of the script is disabled. Thus, the LEDs will not light up until the script is restarted again. The script itself 

remains stored. 

l The default interface selection is RS232. Reconfigure the desired interface. 

 

Choose the best way to perform the reset:

l If WLAN is present: Without the need to attach any cables, the module can be set to default values. This way requires some WLAN 

configuration on your PC and requires to run a Java program. Other than that it is quirte convenient.

l If the Data Interface (RS232, I2C, CAN, ...) is available: Commands can be issued to reset the device. Be aware, that no 'Script' is 

executed, otherwise the Commands are viewed as data and not as commands.

l If the SD Slot is available: By issueing commands via the automatically executed 'autorun.txt' file, the default values can be 

activated. This is the easiest and most convenient way. 

 

WLAN Module 2.0

Base Module

Base Module - bottom view with processing unit 

WLAN Trailer Module with Base Module

WLAN Trailer Module without Base Module

WLAN with Base Module

SD Trailor Module without Base Module

SD Trailer and Base Module
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Operating modes

I/O, PWM, Analog Ports

Mechanical dimensions
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WLAN Module

WLAN Logger Module 
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First Steps 

Avisaro 2.0 WLAN Module: Connect and Power Up

The Avisaro 2.0 WLAN Modules are powered with a DC voltage of 3.3 V and they draw about 290 mA. For initial testing, it 

is recommended to use a small mounting board so connections are stable. 

The Avisaro Modules are predefined with the RS232 connection active. All signals  

are low voltage TTL level (3.3 V). The signal lines are 5 V tolerant - this makes integration easier.  

To connect the RS232 to a PC, a level shifter such as a MAX232 must be used. For the CAN interface, use a CAN transceiver IC. 

The pin assignment of the connectors are found  here .  

The most common one is:

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

Configuration of data interface

The data interface of the Avisaro Module is predefined to RS232. The settings can be changed to I2C, CAN, SPI, Ethernet, RS485, ... as 

described  here . 

There is no LED indicating that the Avisaro Logger Module is power on. To test initial functionality, connect the module to a PC using a 

level shifter. The module prints out a prompt (">") when powered up.

The Avisaro WLAN Module will power up the WLAN which is indicated by a flashing red LED on top of the module.

Predefined application

Other than the "Box" or "Cube" product line, the "Module" are shipped with no application script pre installed. Those ready-to-

use application can be loaded (  here) as desired. 

There are four modes to operate or to interact with the Avisaro 2.0 products: 

1. Using predefined application - quick way to get started 

 more  

2. Text Command Interface (enter ASCII commands) - ideal if a programable device is present 

 more  

3. Paket interface ("API" - send control pakets)  - powerfull interface for micro controllers 

 more  

4. BASIC Scripting (small programs run on device) - customized behaviour  

 more  

Building Blocks 

Base Module

The Base Module contains the main processing unit for the Avisaro 2.0 products. This module is required 

in order to get any functionality at all. 

(  details) 

SD Trailor Module

The SD Trailor Modul can be plugged on to the Base Module. The SD Trailor Module contains a slot for SD / 

SDHC memory cards. The SD Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

WLAN Trailor Module

The WLAN Trailor Modul can be plugged on to the Base Module. The WLAN Trailor Module contains the 

WLAN sender and receiver and a on board antenna. This antenna is activated by a smal pig tail antenna 

cable. The WLAN Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

Stacking Base and Trailor Modules

Base Module and Trailor Modules are build to be stacked ontop each other. Just like LEGO Blocks, 

functionality can be added just as required by the application.

Connector Boards

The connector boards provide plugs and power supply. The modules shown above are stacked on to the 

connector boards. 

The connector boards are used either to get started easily, as a reference for your own application or to be 

build into the final application.

(  details) 

Pin Layout 

Orientation ("PIN 1")

The Avisaro 2.0 module has 24 pins. Pin no 1 is in the top left corner, all other pin numbers counting counterclockwise. The orientation of 

the Base and Trailor module is shown in those diagrams. 

1. Base Module's pin 1 is marked by a triangle 

2. SD Trailor Module's pin 1 is in the top left corner. Hold module such that the slot opening points upwards. 

3. WLAN Trailor Module's pin 1 is in the top left corner. Hold module such that the antenna points upwards.  

 

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

RS232 (2x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 O TXD-2 n.c. - 20

6 I RXD-2 n.c. - 19

7 O DTR-1 n.c. - 18

8 I RING-1 n.c. - 17

9 O TXD-1 GPIO I/O 16

10 I RXD-1 GPIO I/O 15

11 I CTS-1 Reset I 14

12 O RTS-1 GND P 13

CAN (1x)

The CAN interface is operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx into 

a CAN-H / CAN-L signal.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN Rx Reset I 14

12 O CAN Tx GND P 13

CAN (2x)

Both CAN interface are operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx 

into a CAN-H / CAN-L signal. Automotive CAN transceivers such as the TJA1041AT are supported. So are Single Wire CAN transceivers.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 I CAN 2 - Rx n.c. - 22

4 O CAN 2 - Tx n.c. - 21

5 O CAN - EN n.c. - 20

6 O CAN - STB n.c. - 19

7 O LED 2 n.c. - 18

8 I KEY n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN 1 Rx Reset I 14

12 O CAN 1 Tx GND P 13

SPI (slave)

The SPI interface is implemented as a slave.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

The SPI bus is using 8 bit words. 

Max SCK clock is 10 mHz. 

The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured. 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 I CS n.c. - 16

10 O MISO n.c. - 15

11 I MOSI Reset I 14

12 I SCK GND P 13

I2C (master or slave)

The I2C interface is implemented as a master or slave depending on configuration.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. SDA-0 I/O 16

10 - n.c. SCL-0 I/O  15

11 - n.c. Reset I 14

12 - -  GND P 13

If a pin is not used for data transmittion, this pin can be used as a input, output, pulse width modulation (PWM) or analog pin as described

here:

 

 
'I/O': pin is input or output or pwm or analog input (ADC), 'p' power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 I/O GPIO n.c. - 23

3 I/O GPIO n.c. - 22

4 I/O GPIO n.c. - 21

5 I/O GPIO, PWM n.c. - 20

6 I/O GPIO, PWM n.c. - 19

7 I/O GPIO, PWM n.c. - 18

8 I/O GPIO, ADC n.c. - 17

9 I/O GPIO, PWM, ADC I/O (open drain) I/O 16

10 I/O GPIO, PWM I/O (open drain) I  15

11 I/O  GPIO, PWM Reset I 14

12 I/O GPIO  GND P 13

Ethernet

The Ethernet interface is implemented using the ENC28J60 Ethernet controller by Microchip. This controller is connected to 

the Avisaro Module using the internal SPI interface. All drivers are allready in the Avisaro Firmware. The Avisaro Module has an 'auto-

recovery' to detect if a ENC is connected. An example layout for an Ethernet extension can be found  here. 

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY SPI-CS - 21

5 - n.c. n.c. - 20

6 - n.c. SPI-SCK - 19

7 - n.c. SPI-MOSI - 18

8 - n.c. SPI-MISO - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 - n.c. Reset I 14

12 - -  GND P 13

Electrical and mechanical details 

Electrical characteristics

Power supply

The modules power supply is 3.3 V (+/- 0.1V) 

Power consumption

Power consumption depends on the configuration: 

Base Board and WLAN Trailor: 280 mA (at 3.3V) with no power save activated

Base Board and WLAN Trailor: 90 mA (at 3.3V) with power save activated.

 

Base Board and SD Trailor: 90 mA (at 3.3V)

Signal level

Output signal levels are 3,3V (precisely: Vcc - 0.4V). Maximum output current is 4 mA. The short-circuit current is 45 mA (only for 

short period of time. Short circuit will damage the output driver).

 

Input signal levels can be 3,3V - 5V - thus a mixed voltage (3.3/5V) PCB is straight forward since no signals needs to be converted.

An input draws 3µA at high and at low level. A high level is defined for voltages above 2V, a low signal is smaller than 0.8 V.

Power considerations for the Real Time Clock

The V
BAT

 supply range to power the Real Time Clock is 2.0V to 4.6V. Recommended operating range is 2.4V to 3.6V. Typically, 

RTC fails when voltage drops below 1.6V. 

Power consumption of the Real Time Clock at V
BAT

 is 20µA. 

 

There is a reported issue with the real time clock power consumption. See  here  for details provided by NXP.

Base Module

b: relevant height of module: 4mm 

c: length of solder pin: 3mm 

a: extra relevant height if battery option is used: 3mm 

d: front edge to center of pin 1: 2mm 

e: back edge to center of pin 12: 1.5mm

Device weight: 6 gram

  

WLAN Trailer Module

The WLAN Trailer Module has the same footprint as the base module. Stacked onto the 

base module, the complete unit comes to a height of 12 mm. As a stand alone module, it 

comes to 8 mm. 

Weight WLAN Trailor Module: 8 gram

Weight WLAN Trailor and Base Module: 14 gram

  

SD Trailor Module

The SD Card Trailer Module has the same footprint as the Base Module.

Weight SD Trailor Module: 8 gram

Weight SD Trailor and Base Module: 14 gram

  

Combined WLAN and SD Trailer and Base Module

The Avisaro stacking system allows to build full featured systems by simply adding 

functionality. This example shows (bottom to top): 

1. User PCB – i.e. user specific IO drivers, interface boards, …  

2. SD-Card Trailer to read and write SD Memory Card. 

3. Spacer to give base module enough distance. These are simple 2.54 precision 

type PCB connectors. 

4. Base Module with all the drivers and smartness to operate the SD-Cards, WLAN 

interface and user logic. 

5. WLAN Trailer module to communicate wirelessly. 

Weight SD + WLAN Trailor Module, Spacer and Base Module: 22 gram

Examples

Data Interfaces and I/O Ports 

RS232 Interfaces (Primary and Auxiliary)

The primary RS232 interface is the default data interface. If nothing else is set, this is the active interface to receive and to send 

commands and data. All features are available through the RS232 interface.

The second RS232 is an auxiliary interface. No commands can be send, only data if supported by the script. The second RS232 interface 

is only adressable with BASIC Scripting.

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

Electrical considerations

The RS232 interface of the module is operating on 3.3 V levels. In order to operate with a PC or any other regular RS232 device, an 

external 'level shifter' IC is necessary. Typical ICs are the "MAX232" series from Maxim or Texas Instruments.

To connect the Avisaro Module directly to another micro controller, a direct wirering can be used. The IO pins of the Avisaro Module are 5 V 

compatible - thus no 3.3 V to 5 V needs to be done. Don't confuse that with the supply voltage, which needs to be 3.3V for the Avisaro 

Modules.  

How it works

To send data or commands, simply send them just as one would do sitting in front of a terminal window. All commands are completed 

with <cr><lf> (carriagle return and line feed). Data or answers from the Avisaro Module are send out without any notice. Use flow control to 

stop data sending by the module. 

Command Interface

The command interface is only available on the first RS232 interface. Text (ASCII) commands are send just as one would type them into a 

terminal. Commands are terminated with a <cr><lf>. Binary packet commands are send in the byte order. See the RS232 section (

 here) of the Command Interface section for more details. 

Basic Scripting

Within BASIC Scripting, both RS232 interfaces can be adressed. The primary one is fully supported with 'INPUT' and 'PRINT' commands, 

the auxiliary one only with 'get' and 'put' commands. See RS232 section (  here) of the BASIC Scripting manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

Configuration and commands

Use the following commands on the command interface to control the primary RS232 interface:

l prot: Select rs232 as active interface (  here) 

 

l rs232: Sets the parameter of the rs232 interface (  here)  

If a network interface is present, use the following web sites to control the RS232 interface:

l rs232: Sets the interface parameter. (  more) 

 

l general: Select i2c as active interface. (  more)  

Use the following BASIC scripting commands to control the primary or auxiliary RS232 interface:

l auxopen: Activate auxiliary rs232 interface. (  more)

 

l put: Send data on bus. (  more)  

l get: Receive data on bus. (  more)    

 

                                                                                                                             

I2C Interface

 The I2C interface can be set to operate as a slave or master interface. If set to slave mode, the Avisaro Module can be controlled by a 

micro controller. If set to master mode, the Avisaro Module can control sensors or other devices.

The I2C interface is not the default interface when shipped or when module was reseted to factory defaults. 

I2C default settings

Address on I2C bus: 73 (decimal)

Electrical considerations

The I2C interface can operate with speeds up to 400 kbit/s.

The typical pull-up resistors for the SCL and SDA needs to be applied externally. 

Using I2C interface (Slave)

The Avisaro Module can operate as a slave device on an I2C bus.  The slave mode allows to use all features of the Avisaro Module:  

l The Command Interface is available in ASCII and in binary packet mode.   

l BASIC Scripting can be used to automate data handling 

How it works

To send and receive data using the I2C bus, the Avisaro Module is simply adressed with its I2C bus adress. Data to be send are 

transmitted using a 'I2C bus write', followed by the data and terminated by an 'I2C Stop'. Data to be read are fetched by using a 'I2C bus 

read', followed by SCL clocks to read and terminated by an 'I2C Stop'. 

Command Interface

To send a command, perform a I2C write to the Avisaro module on the bus (by default it is address 73 decimal). Send the command (like 

"time?") by sending the ASCII values: 0x74, 0x69, 0x6d, 0x65, 0x3f  . The command needs to be terminated with a carriage return: 0x0d, 

0x0a . Finish the I2C communication with a I2C 'stop' sequence.

To read the answer, perform a I2C read to the Avisaro module. The module will return 0xFF if no valid answer can be read. Keep on 

reading until valid text (ASCII) character are read. Finish the I2C read when all characters are read - to be recognized at a 0xFF after the 

last 0x0d 0x0a.

It is required to read the answer, otherwise the module will be blocked by unread answeres.

See the I2C Section (  here) in the Command Interface Manual for more details on how to send text (ASCII) commands or binary packet 

commands.

Basic Scripting

The regular 'INPUT' and 'PRINT' commands can be used in BASIC Scripting to communicate with the I2C Slave interface. Data which are 

send to the modules adress (default 73 decimal) can be read with 'INPUT'. Replies can be send out with 'PRINT' and than read on the I2C

bus.

See the I2C Section (  here) in the BASIC Scripting Manual for more details. 

Predefined applications

Most predefined application scripts can be used with the I2C slave interface as well. In most cases, only the data interface needs to be 

changed from i.e. RS232 to I2C in order to perform the defined function. Check the predefined scripts for details.

 

Example: The Script WR1 (  more) can also be used for I2C: 

l Configure Avisaro Modul to use I2C as data interface. 

l Load the script WR1. 

l Use micro controller to send data through I2C. All data will be transfered wirelessly to and from the Avisaro Module. 

Configuration and commands

Use the following commands on the command interface to control the i2c interface

l prot: Select i2c as active interface.  more  

 

  

l i2c: Set bus address.  more  

Note: After a reset to default, the 'prot' command can't be send via the I2C bus since the default data interface is RS232. Thus, the 'prot i2c'

command must be send via SD card or via web interface.

If a network interface is present, use the following web site entries to control the i2c interface

l i2c: Set bus address.  more

 

l general: Select i2c as active interface.  more    

Use the following BASIC commands to control and access the i2c interface

l auxopen: Activate i2c bus.   more

 

l put: Send data on bus.  more    

l get: Receive data on bus.  more    

Using I2C interface (Master)

The I2C in Master mode is only available within BASIC Scripting. With the master mode, sensors or any other I2C device can be 

connected to the Avisaro Module.

See I2C Section of the BASIC Scripting Manual for details (  here). 

                                                                                                                             

CAN Interfaces (Primary and Auxiliary)

There are two CAN interfaces. The primary one can be used to transmit data as well as to send commands. The second CAN interface is 

controlled by scripting only. 

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

Electrical considerations

The CAN interfaces of the module are operating at 3.3V levels and as 'Tx' / 'Rx' signals. In order to operate with a regular CAN bus, a "CAN 

Transceiver IC" needs to be added. This IC converts the Tx/Rx signals into the differential signals of a CAN bus.

To connect the Avisaro Module directly to a micro controller using the CAN bus - the Tx / Rx line typically can be used without any additional

devices. 

How it works

Data or commands send to the Avisaro Module is packaged into the payload of the CAN messages. 

Command Interface

The command interface is only available on CAN port 1. Text (ASCII) commands are packed in CAN messages segmented into 8 bytes. 

Thus, to send a "listen 101 23<cr><lf>" command - this would split into "listen 1" and "01 23<cr><lf>" to fit into the CAN payload field. The 

CAN messages are adressed to "receive ID" as configured. The answer (in this case "ok") will be send out by the module to the "send ID" 

- again segmented into 8 byte segments. 

Basic Scripting

Both CAN interfaces are available within BASIC scripting. 

The first interface can be adressed through regular 'INPUT' and 'PRINT' commands. Those commands hide the CAN frames and only 

work with the content of the payload. 

Special commands such as 'get' and 'put' allow to work with the full CAN frames on both interfaces. The message ID and other CAN fields

can be set individually.

See the CAN section (  here) in the BASIC Scripting Manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

                                                                                                                             

SPI Interface

The SPI interface is the fastest interface of the Avisaro 2.0 module. It is designed to be connected to a micro controller or to programmable

logic (FPGA). When connected to a micro controller we recommend to use the 'packet interface' (see details later), when connected to a 

FPGA, the simpler 'streaming modus' can be used. The SPI interface is not the default interface when shipped or when module was 

reseted to factory defaults. 

SPI bus timing

The SPI bus timing is controlled by two parameters: clock polarity and clock phase. This is how those parameters effect bus timing: 

CPOL and CPHA settings First data driven Other data driven Data sampled

CPOL = 0, CPHA = 0 Prior to first SCK rising edge SCK falling edge SCK rising edge

CPOL = 0, CPHA = 1 First SCK rising edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 0 Prior to first SCK falling edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 1 First SCK falling edge SCK falling edge SCK rising edge

See the following timing diagrams for details (click to enlarge): 

SPI default settings

l The SPI bus is using 8 bit words. 

l Maximum SCK clock is 10 MHz. The effective data rate depends on the type of application. 

l The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured.  

'Fill-bytes'

With each byte which is send to the Avisaro Module, one byte is also received (... which is true for all SPI interfaces). If there is no valid data

to be send either direction, a hex 0xFF is send.

   

Using SPI Interface

The SPI interface is designed to connect the Avisaro WLAN Module or Avisaro Logger Module to a Micro Controller.

See   here for a general describtion on how to configure Avisaro 2.0 products. 

Website

Use the following web site entries to control the SPI interface

l SPI: Set spi interface parameter.   more

 

l general: Select spi as active interface.  more    

Command interface

Use the following command to control the spi interface

l spi: Sets SPI parameter.   more. Notice that in order to use the command interface, the interface must work in the first place. In 

most case, this command is used in the 'autorun.txt' configuration file.

    

l prot: Select SPI as active interface.   more      

Once configured, one can send text commands or packet commands:

l Text commands: Send ASCII values of the commands just as one would send them over a RS232 connection. Finish each 

command with "carrige return and line feed" (0x0D, 0x0A). See  here for ASCII table.  For each character clocked in, a 0xFF will 

be send from the Avisaro Module.

To read the command answer, keep on sending 'dummy bytes' (0xFF). After a view milliseconds, the Avisaro Module will answer 

with ASCII characters followed by the carrige return and line feed. If no more data are to be send, only 0xFF are received. 

    

l Packet interface: The packet interface is usually the more suitable interface to work with the SPI interface. See  here  for details 

on the packet interface. Notice: Since a start and end of a packet is well defined, it is unambiguous whether a 0xFF byte is a valid 

byte or whether it is a fill-byte. 

BASIC scripting

Use the following BASIC commands to control and access the SPI interface

l put: Send data on bus.  more   

 

l get: Receive data on bus.  more    

Wireless SPI data

The Script WR1 (  more) can also be used for SPI:
 

l Configure Avisaro Modul to use SPI as data interface. 

l Load the script WR1. 

l Use micro controller to send data through SPI. All data will be transfered wirelessly to and from the Avisaro Module. 

                                                                                                                             

I/O, PWM, AD/DA

Most of the I/O pins of the Avisaro Module can be used as a "General Purpose Input or Output" (GPIO), as analogue input ports and as 

"Pulse Wide Modulation" ports. See pin layout for possible pin assignments.

l I/O Pins (Input, Output Pins or GPIO): Switch LEDs, get key inputs

   

l PWM Pins (Pulse Width Modulation): Control servo-actuator, dim LEDs, digital to analog (with capacitor)

   

l Analog Input: Temperatur sensors, any analog signal 

Default settings

All pins are input ports by default (after power up). Than, the last port direction command is the one which counts. Example: CAN port two 

was activated and later pin 3 is declared as an output port - this ends up in port 3 being an output port and the CAN bus is not functional.  

Electrical considerations

See the electrical section (  here) in the Module Manual for details on max current, etc .. for the port pins.
 

Command Interface

The I/O ports can be set and read by using the "port" command. See the I/O section (  here) in the Command Interface Manual for more 

details. 

Basic Scripting

The I/O ports can be set and read by using the "put" and "get" command. See the I/O section (  here) in the Basic Scripting Manual for 

more details. 

Configuration via command interface

Configuration via SD memory card

Default Settings

Configuration 

Three ways to configure

There are three ways to configure the Avisaro products.

1. Using SD Memory Cards: Place all configuration commands in a file called "autorun.txt". Power up unit with SD card inserted. 

 more 

  

2. Using Web-Interface: All products with a WLAN or LAN interface can be configured using a build in web interface. Use your favorit 

browser to do the configuratio this way.   more  

  

3. Using Data Interface: All commands can be typed or send over the data interface (RS232, SPI, CAN, …). Commands can be send 

in ASCII format or in binary packed format.  more  

Things to configure

Typical parameter which require configuration are the "Data Interface" (RS232, CAN, ....), "Real Time Clock", "Network Interface" and other 

things. Find a list of typical parameters  here. 

                                                                                                                             

The works

For each configuration parameter, there is a command (see list  here). All those commands are 

send to the Avisaro module using the command interface. The format of the command is plain 

ASCII - just as one would type them into a terminal. 

In this example to the right an Avisaro WLAN Box is connected to the RS232 of a PC. A regular 

terminal program is used to communicate with the device. The command "ip" is send to set the IP 

adress for the WLAN interface. To check the settings, the "ip?" command is used.

 

RS232 data interface

Use a regular terminal program to communicate. Send a command terminated by <cr><lf> ( = "Enter"). An answer is send back by the 

Avisaro product, followed by the prompt sign (">"). 

CAN data interface

All commands a packaged into CAN frames. Those CAN frames are send to device ID 0x49 (default setting). The Avisaro device sends 

the answer back out on ID 0x49.

Example: "ip local 192.168.0.90" split into CAN messages:

1) ID: 0x49, Length: 8, Bytes: 0x69 0x70 0x20 0x6C 0x6F 0x63 0x61 0x6C     // for: ip local

2) ID: 0x49, Length: 8, Bytes: 0x20 0x31 0x39 0x32 0x2E 0x31 0x36 0x38      // for: 192.186

3) ID: 0x49, Length: 7, Bytes: 0x2E 0x30 0x2E 0x39 0x30 0x0D 0x0A              // for .0.90 cr lf

      

Answer: (">")

1) ID: 0x49, Length: 3, Bytes: 0x0D 0x0A 3E     // ">"  cr  lf

 

I2C data interface

The default I2C adress is decimal 73 on the I2C bus. A command is send by a I2C write. To read back the answer, issue a I2C read to 

this adress. The Avisaro device answers with 2 bytes which represents the length of the available data. If those are > 0 keep on reading to 

get the whole answer.

                                                                                                                             

The works

All commands available on the data interface (  more) can also be send via batch file. Enter the commands just as they would be 

entered on a terminal into a file called "autorun.txt". Place this file on the SD memory card. Insert the card into the Avisaro device. Power-up

the device. All commands are executed.  

Example

Download an example file  here . This file sets the interface to RS232 and configures the baudrate. The WLAN interface is configured 

to connect to a Access Point called "your-ssid" with wep encryption. The script "wc1-6.txt" is loaded and execution flag set to autostart. 

Finally the script is started right away.

echo Schnittstelle einstellen

prot rs232

rs232 9600 8 N 1 NONE

echo WLAN Settings

wlan ssid your-ssid

wlan mode infra

wlan security WEP104

wlan WEP 12345678901234567890abcdef

echo Script laden und ausführen

load wc1-6.txt

run auto

run

Details

l The last command must be terminated with a 'new line' (= cr and lf) in order to be executed

   

l There is no special feedback - like a LED - to the user that the autorun is finished with execution and whether or not there were 

errors. However, all command results are printed to the data interface - just as if those commands would have been typed in by the

user.

   

l To see the command results, check the outputs to the data interface. If this data interface is not available - for example it is 

connected fix to a sensor - there is the option to use the "prot file" command.  details  

                                                                                                                             

Configuration via web interface

The build-in web site provides an easy way to configure the Avisaro device. The web site is only available when the device is equipped 

with a WLAN or LAN interface. 

Connect to WLAN

An important step is to get the WLAN connection set up correctly. The configuration is done through the website and during normal 

operation the WLAN connection must work fine.

The easiest way to connect to the default 'avisaro' network is to have your WLAN utility list 

all WLANs which can be seen. If Microsoft Windows is used, it looks similar to this 

screenshot.

Manually, the default WLAN settings can be entered as well:

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

Configure TCP/IP

Firmware Versions v3.45 and later (20.11.2008):

The Avisaro Modules come with a build in DCHP server. That makes initial configuration easy: If the PC is set to "receive IP adress by 

DHCP", there is no need to change anything. Proceed with "Access to Website". If the PC has fixed IP adresses proceed as described 

here:

Previous Firmware Versions:

After WLAN is connected, the TCP settings must be configured. For initial setup, fixed IP adresses are used. In a lot of cases, a PC is set 

to receive its IP automatically (DHCP) - this needs to be changes temporarily. Change the TCP settings of your PC to match those (i.e. IP 

to *.70). The TCP default settings of the Avisaro products are as follows:

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Access to configuration website

Open an Internet Explorer, Firefox, ... and enter the IP adress fo the Avisaro product (WLAN: 192.168.0.74, 

Ethernet: 192.168.0.75)

The Login Page will show up. Default User is "admin", default password is "1234". 

A description of all the configuration websites is shown  here. 

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

I2C default settings

Address on I2C bus: 73 (decimal)

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Reset to default

Sometimes it becomes necessary to reset the module to default values. Choose the best ways depending on the product you have and 

depending on the access which is still possible. Be aware of the following after a reset to default:

l The automatic execution of the script is disabled. Thus, the LEDs will not light up until the script is restarted again. The script itself 

remains stored. 

l The default interface selection is RS232. Reconfigure the desired interface. 

 

Choose the best way to perform the reset:

l If WLAN is present: Without the need to attach any cables, the module can be set to default values. This way requires some WLAN 

configuration on your PC and requires to run a Java program. Other than that it is quirte convenient.

l If the Data Interface (RS232, I2C, CAN, ...) is available: Commands can be issued to reset the device. Be aware, that no 'Script' is 

executed, otherwise the Commands are viewed as data and not as commands.

l If the SD Slot is available: By issueing commands via the automatically executed 'autorun.txt' file, the default values can be 

activated. This is the easiest and most convenient way. 

 

WLAN Module 2.0
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First Steps 

Avisaro 2.0 WLAN Module: Connect and Power Up

The Avisaro 2.0 WLAN Modules are powered with a DC voltage of 3.3 V and they draw about 290 mA. For initial testing, it 

is recommended to use a small mounting board so connections are stable. 

The Avisaro Modules are predefined with the RS232 connection active. All signals  

are low voltage TTL level (3.3 V). The signal lines are 5 V tolerant - this makes integration easier.  

To connect the RS232 to a PC, a level shifter such as a MAX232 must be used. For the CAN interface, use a CAN transceiver IC. 

The pin assignment of the connectors are found  here .  

The most common one is:

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

Configuration of data interface

The data interface of the Avisaro Module is predefined to RS232. The settings can be changed to I2C, CAN, SPI, Ethernet, RS485, ... as 

described  here . 

There is no LED indicating that the Avisaro Logger Module is power on. To test initial functionality, connect the module to a PC using a 

level shifter. The module prints out a prompt (">") when powered up.

The Avisaro WLAN Module will power up the WLAN which is indicated by a flashing red LED on top of the module.

Predefined application

Other than the "Box" or "Cube" product line, the "Module" are shipped with no application script pre installed. Those ready-to-

use application can be loaded (  here) as desired. 

There are four modes to operate or to interact with the Avisaro 2.0 products: 

1. Using predefined application - quick way to get started 

 more  

2. Text Command Interface (enter ASCII commands) - ideal if a programable device is present 

 more  

3. Paket interface ("API" - send control pakets)  - powerfull interface for micro controllers 

 more  

4. BASIC Scripting (small programs run on device) - customized behaviour  

 more  

Building Blocks 

Base Module

The Base Module contains the main processing unit for the Avisaro 2.0 products. This module is required 

in order to get any functionality at all. 

(  details) 

SD Trailor Module

The SD Trailor Modul can be plugged on to the Base Module. The SD Trailor Module contains a slot for SD / 

SDHC memory cards. The SD Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

WLAN Trailor Module

The WLAN Trailor Modul can be plugged on to the Base Module. The WLAN Trailor Module contains the 

WLAN sender and receiver and a on board antenna. This antenna is activated by a smal pig tail antenna 

cable. The WLAN Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

Stacking Base and Trailor Modules

Base Module and Trailor Modules are build to be stacked ontop each other. Just like LEGO Blocks, 

functionality can be added just as required by the application.

Connector Boards

The connector boards provide plugs and power supply. The modules shown above are stacked on to the 

connector boards. 

The connector boards are used either to get started easily, as a reference for your own application or to be 

build into the final application.

(  details) 

Pin Layout 

Orientation ("PIN 1")

The Avisaro 2.0 module has 24 pins. Pin no 1 is in the top left corner, all other pin numbers counting counterclockwise. The orientation of 

the Base and Trailor module is shown in those diagrams. 

1. Base Module's pin 1 is marked by a triangle 

2. SD Trailor Module's pin 1 is in the top left corner. Hold module such that the slot opening points upwards. 

3. WLAN Trailor Module's pin 1 is in the top left corner. Hold module such that the antenna points upwards.  

 

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

RS232 (2x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 O TXD-2 n.c. - 20

6 I RXD-2 n.c. - 19

7 O DTR-1 n.c. - 18

8 I RING-1 n.c. - 17

9 O TXD-1 GPIO I/O 16

10 I RXD-1 GPIO I/O 15

11 I CTS-1 Reset I 14

12 O RTS-1 GND P 13

CAN (1x)

The CAN interface is operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx into 

a CAN-H / CAN-L signal.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN Rx Reset I 14

12 O CAN Tx GND P 13

CAN (2x)

Both CAN interface are operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx 

into a CAN-H / CAN-L signal. Automotive CAN transceivers such as the TJA1041AT are supported. So are Single Wire CAN transceivers.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 I CAN 2 - Rx n.c. - 22

4 O CAN 2 - Tx n.c. - 21

5 O CAN - EN n.c. - 20

6 O CAN - STB n.c. - 19

7 O LED 2 n.c. - 18

8 I KEY n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN 1 Rx Reset I 14

12 O CAN 1 Tx GND P 13

SPI (slave)

The SPI interface is implemented as a slave.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

The SPI bus is using 8 bit words. 

Max SCK clock is 10 mHz. 

The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured. 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 I CS n.c. - 16

10 O MISO n.c. - 15

11 I MOSI Reset I 14

12 I SCK GND P 13

I2C (master or slave)

The I2C interface is implemented as a master or slave depending on configuration.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. SDA-0 I/O 16

10 - n.c. SCL-0 I/O  15

11 - n.c. Reset I 14

12 - -  GND P 13

If a pin is not used for data transmittion, this pin can be used as a input, output, pulse width modulation (PWM) or analog pin as described

here:

 

 
'I/O': pin is input or output or pwm or analog input (ADC), 'p' power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 I/O GPIO n.c. - 23

3 I/O GPIO n.c. - 22

4 I/O GPIO n.c. - 21

5 I/O GPIO, PWM n.c. - 20

6 I/O GPIO, PWM n.c. - 19

7 I/O GPIO, PWM n.c. - 18

8 I/O GPIO, ADC n.c. - 17

9 I/O GPIO, PWM, ADC I/O (open drain) I/O 16

10 I/O GPIO, PWM I/O (open drain) I  15

11 I/O  GPIO, PWM Reset I 14

12 I/O GPIO  GND P 13

Ethernet

The Ethernet interface is implemented using the ENC28J60 Ethernet controller by Microchip. This controller is connected to 

the Avisaro Module using the internal SPI interface. All drivers are allready in the Avisaro Firmware. The Avisaro Module has an 'auto-

recovery' to detect if a ENC is connected. An example layout for an Ethernet extension can be found  here. 

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY SPI-CS - 21

5 - n.c. n.c. - 20

6 - n.c. SPI-SCK - 19

7 - n.c. SPI-MOSI - 18

8 - n.c. SPI-MISO - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 - n.c. Reset I 14

12 - -  GND P 13

Electrical and mechanical details 

Electrical characteristics

Power supply

The modules power supply is 3.3 V (+/- 0.1V) 

Power consumption

Power consumption depends on the configuration: 

Base Board and WLAN Trailor: 280 mA (at 3.3V) with no power save activated

Base Board and WLAN Trailor: 90 mA (at 3.3V) with power save activated.

 

Base Board and SD Trailor: 90 mA (at 3.3V)

Signal level

Output signal levels are 3,3V (precisely: Vcc - 0.4V). Maximum output current is 4 mA. The short-circuit current is 45 mA (only for 

short period of time. Short circuit will damage the output driver).

 

Input signal levels can be 3,3V - 5V - thus a mixed voltage (3.3/5V) PCB is straight forward since no signals needs to be converted.

An input draws 3µA at high and at low level. A high level is defined for voltages above 2V, a low signal is smaller than 0.8 V.

Power considerations for the Real Time Clock

The V
BAT

 supply range to power the Real Time Clock is 2.0V to 4.6V. Recommended operating range is 2.4V to 3.6V. Typically, 

RTC fails when voltage drops below 1.6V. 

Power consumption of the Real Time Clock at V
BAT

 is 20µA. 

 

There is a reported issue with the real time clock power consumption. See  here  for details provided by NXP.

Base Module

b: relevant height of module: 4mm 

c: length of solder pin: 3mm 

a: extra relevant height if battery option is used: 3mm 

d: front edge to center of pin 1: 2mm 

e: back edge to center of pin 12: 1.5mm

Device weight: 6 gram

  

WLAN Trailer Module

The WLAN Trailer Module has the same footprint as the base module. Stacked onto the 

base module, the complete unit comes to a height of 12 mm. As a stand alone module, it 

comes to 8 mm. 

Weight WLAN Trailor Module: 8 gram

Weight WLAN Trailor and Base Module: 14 gram

  

SD Trailor Module

The SD Card Trailer Module has the same footprint as the Base Module.

Weight SD Trailor Module: 8 gram

Weight SD Trailor and Base Module: 14 gram

  

Combined WLAN and SD Trailer and Base Module

The Avisaro stacking system allows to build full featured systems by simply adding 

functionality. This example shows (bottom to top): 

1. User PCB – i.e. user specific IO drivers, interface boards, …  

2. SD-Card Trailer to read and write SD Memory Card. 

3. Spacer to give base module enough distance. These are simple 2.54 precision 

type PCB connectors. 

4. Base Module with all the drivers and smartness to operate the SD-Cards, WLAN 

interface and user logic. 

5. WLAN Trailer module to communicate wirelessly. 

Weight SD + WLAN Trailor Module, Spacer and Base Module: 22 gram

Examples

Data Interfaces and I/O Ports 

RS232 Interfaces (Primary and Auxiliary)

The primary RS232 interface is the default data interface. If nothing else is set, this is the active interface to receive and to send 

commands and data. All features are available through the RS232 interface.

The second RS232 is an auxiliary interface. No commands can be send, only data if supported by the script. The second RS232 interface 

is only adressable with BASIC Scripting.

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

Electrical considerations

The RS232 interface of the module is operating on 3.3 V levels. In order to operate with a PC or any other regular RS232 device, an 

external 'level shifter' IC is necessary. Typical ICs are the "MAX232" series from Maxim or Texas Instruments.

To connect the Avisaro Module directly to another micro controller, a direct wirering can be used. The IO pins of the Avisaro Module are 5 V 

compatible - thus no 3.3 V to 5 V needs to be done. Don't confuse that with the supply voltage, which needs to be 3.3V for the Avisaro 

Modules.  

How it works

To send data or commands, simply send them just as one would do sitting in front of a terminal window. All commands are completed 

with <cr><lf> (carriagle return and line feed). Data or answers from the Avisaro Module are send out without any notice. Use flow control to 

stop data sending by the module. 

Command Interface

The command interface is only available on the first RS232 interface. Text (ASCII) commands are send just as one would type them into a 

terminal. Commands are terminated with a <cr><lf>. Binary packet commands are send in the byte order. See the RS232 section (

 here) of the Command Interface section for more details. 

Basic Scripting

Within BASIC Scripting, both RS232 interfaces can be adressed. The primary one is fully supported with 'INPUT' and 'PRINT' commands, 

the auxiliary one only with 'get' and 'put' commands. See RS232 section (  here) of the BASIC Scripting manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

Configuration and commands

Use the following commands on the command interface to control the primary RS232 interface:

l prot: Select rs232 as active interface (  here) 

 

l rs232: Sets the parameter of the rs232 interface (  here)  

If a network interface is present, use the following web sites to control the RS232 interface:

l rs232: Sets the interface parameter. (  more) 

 

l general: Select i2c as active interface. (  more)  

Use the following BASIC scripting commands to control the primary or auxiliary RS232 interface:

l auxopen: Activate auxiliary rs232 interface. (  more)

 

l put: Send data on bus. (  more)  

l get: Receive data on bus. (  more)    

 

                                                                                                                             

I2C Interface

 The I2C interface can be set to operate as a slave or master interface. If set to slave mode, the Avisaro Module can be controlled by a 

micro controller. If set to master mode, the Avisaro Module can control sensors or other devices.

The I2C interface is not the default interface when shipped or when module was reseted to factory defaults. 

I2C default settings

Address on I2C bus: 73 (decimal)

Electrical considerations

The I2C interface can operate with speeds up to 400 kbit/s.

The typical pull-up resistors for the SCL and SDA needs to be applied externally. 

Using I2C interface (Slave)

The Avisaro Module can operate as a slave device on an I2C bus.  The slave mode allows to use all features of the Avisaro Module:  

l The Command Interface is available in ASCII and in binary packet mode.   

l BASIC Scripting can be used to automate data handling 

How it works

To send and receive data using the I2C bus, the Avisaro Module is simply adressed with its I2C bus adress. Data to be send are 

transmitted using a 'I2C bus write', followed by the data and terminated by an 'I2C Stop'. Data to be read are fetched by using a 'I2C bus 

read', followed by SCL clocks to read and terminated by an 'I2C Stop'. 

Command Interface

To send a command, perform a I2C write to the Avisaro module on the bus (by default it is address 73 decimal). Send the command (like 

"time?") by sending the ASCII values: 0x74, 0x69, 0x6d, 0x65, 0x3f  . The command needs to be terminated with a carriage return: 0x0d, 

0x0a . Finish the I2C communication with a I2C 'stop' sequence.

To read the answer, perform a I2C read to the Avisaro module. The module will return 0xFF if no valid answer can be read. Keep on 

reading until valid text (ASCII) character are read. Finish the I2C read when all characters are read - to be recognized at a 0xFF after the 

last 0x0d 0x0a.

It is required to read the answer, otherwise the module will be blocked by unread answeres.

See the I2C Section (  here) in the Command Interface Manual for more details on how to send text (ASCII) commands or binary packet 

commands.

Basic Scripting

The regular 'INPUT' and 'PRINT' commands can be used in BASIC Scripting to communicate with the I2C Slave interface. Data which are 

send to the modules adress (default 73 decimal) can be read with 'INPUT'. Replies can be send out with 'PRINT' and than read on the I2C

bus.

See the I2C Section (  here) in the BASIC Scripting Manual for more details. 

Predefined applications

Most predefined application scripts can be used with the I2C slave interface as well. In most cases, only the data interface needs to be 

changed from i.e. RS232 to I2C in order to perform the defined function. Check the predefined scripts for details.

 

Example: The Script WR1 (  more) can also be used for I2C: 

l Configure Avisaro Modul to use I2C as data interface. 

l Load the script WR1. 

l Use micro controller to send data through I2C. All data will be transfered wirelessly to and from the Avisaro Module. 

Configuration and commands

Use the following commands on the command interface to control the i2c interface

l prot: Select i2c as active interface.  more  

 

  

l i2c: Set bus address.  more  

Note: After a reset to default, the 'prot' command can't be send via the I2C bus since the default data interface is RS232. Thus, the 'prot i2c'

command must be send via SD card or via web interface.

If a network interface is present, use the following web site entries to control the i2c interface

l i2c: Set bus address.  more

 

l general: Select i2c as active interface.  more    

Use the following BASIC commands to control and access the i2c interface

l auxopen: Activate i2c bus.   more

 

l put: Send data on bus.  more    

l get: Receive data on bus.  more    

Using I2C interface (Master)

The I2C in Master mode is only available within BASIC Scripting. With the master mode, sensors or any other I2C device can be 

connected to the Avisaro Module.

See I2C Section of the BASIC Scripting Manual for details (  here). 

                                                                                                                             

CAN Interfaces (Primary and Auxiliary)

There are two CAN interfaces. The primary one can be used to transmit data as well as to send commands. The second CAN interface is 

controlled by scripting only. 

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

Electrical considerations

The CAN interfaces of the module are operating at 3.3V levels and as 'Tx' / 'Rx' signals. In order to operate with a regular CAN bus, a "CAN 

Transceiver IC" needs to be added. This IC converts the Tx/Rx signals into the differential signals of a CAN bus.

To connect the Avisaro Module directly to a micro controller using the CAN bus - the Tx / Rx line typically can be used without any additional

devices. 

How it works

Data or commands send to the Avisaro Module is packaged into the payload of the CAN messages. 

Command Interface

The command interface is only available on CAN port 1. Text (ASCII) commands are packed in CAN messages segmented into 8 bytes. 

Thus, to send a "listen 101 23<cr><lf>" command - this would split into "listen 1" and "01 23<cr><lf>" to fit into the CAN payload field. The 

CAN messages are adressed to "receive ID" as configured. The answer (in this case "ok") will be send out by the module to the "send ID" 

- again segmented into 8 byte segments. 

Basic Scripting

Both CAN interfaces are available within BASIC scripting. 

The first interface can be adressed through regular 'INPUT' and 'PRINT' commands. Those commands hide the CAN frames and only 

work with the content of the payload. 

Special commands such as 'get' and 'put' allow to work with the full CAN frames on both interfaces. The message ID and other CAN fields

can be set individually.

See the CAN section (  here) in the BASIC Scripting Manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

                                                                                                                             

SPI Interface

The SPI interface is the fastest interface of the Avisaro 2.0 module. It is designed to be connected to a micro controller or to programmable

logic (FPGA). When connected to a micro controller we recommend to use the 'packet interface' (see details later), when connected to a 

FPGA, the simpler 'streaming modus' can be used. The SPI interface is not the default interface when shipped or when module was 

reseted to factory defaults. 

SPI bus timing

The SPI bus timing is controlled by two parameters: clock polarity and clock phase. This is how those parameters effect bus timing: 

CPOL and CPHA settings First data driven Other data driven Data sampled

CPOL = 0, CPHA = 0 Prior to first SCK rising edge SCK falling edge SCK rising edge

CPOL = 0, CPHA = 1 First SCK rising edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 0 Prior to first SCK falling edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 1 First SCK falling edge SCK falling edge SCK rising edge

See the following timing diagrams for details (click to enlarge): 

SPI default settings

l The SPI bus is using 8 bit words. 

l Maximum SCK clock is 10 MHz. The effective data rate depends on the type of application. 

l The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured.  

'Fill-bytes'

With each byte which is send to the Avisaro Module, one byte is also received (... which is true for all SPI interfaces). If there is no valid data

to be send either direction, a hex 0xFF is send.

   

Using SPI Interface

The SPI interface is designed to connect the Avisaro WLAN Module or Avisaro Logger Module to a Micro Controller.

See   here for a general describtion on how to configure Avisaro 2.0 products. 

Website

Use the following web site entries to control the SPI interface

l SPI: Set spi interface parameter.   more

 

l general: Select spi as active interface.  more    

Command interface

Use the following command to control the spi interface

l spi: Sets SPI parameter.   more. Notice that in order to use the command interface, the interface must work in the first place. In 

most case, this command is used in the 'autorun.txt' configuration file.

    

l prot: Select SPI as active interface.   more      

Once configured, one can send text commands or packet commands:

l Text commands: Send ASCII values of the commands just as one would send them over a RS232 connection. Finish each 

command with "carrige return and line feed" (0x0D, 0x0A). See  here for ASCII table.  For each character clocked in, a 0xFF will 

be send from the Avisaro Module.

To read the command answer, keep on sending 'dummy bytes' (0xFF). After a view milliseconds, the Avisaro Module will answer 

with ASCII characters followed by the carrige return and line feed. If no more data are to be send, only 0xFF are received. 

    

l Packet interface: The packet interface is usually the more suitable interface to work with the SPI interface. See  here  for details 

on the packet interface. Notice: Since a start and end of a packet is well defined, it is unambiguous whether a 0xFF byte is a valid 

byte or whether it is a fill-byte. 

BASIC scripting

Use the following BASIC commands to control and access the SPI interface

l put: Send data on bus.  more   

 

l get: Receive data on bus.  more    

Wireless SPI data

The Script WR1 (  more) can also be used for SPI:
 

l Configure Avisaro Modul to use SPI as data interface. 

l Load the script WR1. 

l Use micro controller to send data through SPI. All data will be transfered wirelessly to and from the Avisaro Module. 

                                                                                                                             

I/O, PWM, AD/DA

Most of the I/O pins of the Avisaro Module can be used as a "General Purpose Input or Output" (GPIO), as analogue input ports and as 

"Pulse Wide Modulation" ports. See pin layout for possible pin assignments.

l I/O Pins (Input, Output Pins or GPIO): Switch LEDs, get key inputs

   

l PWM Pins (Pulse Width Modulation): Control servo-actuator, dim LEDs, digital to analog (with capacitor)

   

l Analog Input: Temperatur sensors, any analog signal 

Default settings

All pins are input ports by default (after power up). Than, the last port direction command is the one which counts. Example: CAN port two 

was activated and later pin 3 is declared as an output port - this ends up in port 3 being an output port and the CAN bus is not functional.  

Electrical considerations

See the electrical section (  here) in the Module Manual for details on max current, etc .. for the port pins.
 

Command Interface

The I/O ports can be set and read by using the "port" command. See the I/O section (  here) in the Command Interface Manual for more 

details. 

Basic Scripting

The I/O ports can be set and read by using the "put" and "get" command. See the I/O section (  here) in the Basic Scripting Manual for 

more details. 

Configuration via command interface

Configuration via SD memory card

Default Settings

Configuration 

Three ways to configure

There are three ways to configure the Avisaro products.

1. Using SD Memory Cards: Place all configuration commands in a file called "autorun.txt". Power up unit with SD card inserted. 

 more 

  

2. Using Web-Interface: All products with a WLAN or LAN interface can be configured using a build in web interface. Use your favorit 

browser to do the configuratio this way.   more  

  

3. Using Data Interface: All commands can be typed or send over the data interface (RS232, SPI, CAN, …). Commands can be send 

in ASCII format or in binary packed format.  more  

Things to configure

Typical parameter which require configuration are the "Data Interface" (RS232, CAN, ....), "Real Time Clock", "Network Interface" and other 

things. Find a list of typical parameters  here. 

                                                                                                                             

The works

For each configuration parameter, there is a command (see list  here). All those commands are 

send to the Avisaro module using the command interface. The format of the command is plain 

ASCII - just as one would type them into a terminal. 

In this example to the right an Avisaro WLAN Box is connected to the RS232 of a PC. A regular 

terminal program is used to communicate with the device. The command "ip" is send to set the IP 

adress for the WLAN interface. To check the settings, the "ip?" command is used.

 

RS232 data interface

Use a regular terminal program to communicate. Send a command terminated by <cr><lf> ( = "Enter"). An answer is send back by the 

Avisaro product, followed by the prompt sign (">"). 

CAN data interface

All commands a packaged into CAN frames. Those CAN frames are send to device ID 0x49 (default setting). The Avisaro device sends 

the answer back out on ID 0x49.

Example: "ip local 192.168.0.90" split into CAN messages:

1) ID: 0x49, Length: 8, Bytes: 0x69 0x70 0x20 0x6C 0x6F 0x63 0x61 0x6C     // for: ip local

2) ID: 0x49, Length: 8, Bytes: 0x20 0x31 0x39 0x32 0x2E 0x31 0x36 0x38      // for: 192.186

3) ID: 0x49, Length: 7, Bytes: 0x2E 0x30 0x2E 0x39 0x30 0x0D 0x0A              // for .0.90 cr lf

      

Answer: (">")

1) ID: 0x49, Length: 3, Bytes: 0x0D 0x0A 3E     // ">"  cr  lf

 

I2C data interface

The default I2C adress is decimal 73 on the I2C bus. A command is send by a I2C write. To read back the answer, issue a I2C read to 

this adress. The Avisaro device answers with 2 bytes which represents the length of the available data. If those are > 0 keep on reading to 

get the whole answer.

                                                                                                                             

The works

All commands available on the data interface (  more) can also be send via batch file. Enter the commands just as they would be 

entered on a terminal into a file called "autorun.txt". Place this file on the SD memory card. Insert the card into the Avisaro device. Power-up

the device. All commands are executed.  

Example

Download an example file  here . This file sets the interface to RS232 and configures the baudrate. The WLAN interface is configured 

to connect to a Access Point called "your-ssid" with wep encryption. The script "wc1-6.txt" is loaded and execution flag set to autostart. 

Finally the script is started right away.

echo Schnittstelle einstellen

prot rs232

rs232 9600 8 N 1 NONE

echo WLAN Settings

wlan ssid your-ssid

wlan mode infra

wlan security WEP104

wlan WEP 12345678901234567890abcdef

echo Script laden und ausführen

load wc1-6.txt

run auto

run

Details

l The last command must be terminated with a 'new line' (= cr and lf) in order to be executed

   

l There is no special feedback - like a LED - to the user that the autorun is finished with execution and whether or not there were 

errors. However, all command results are printed to the data interface - just as if those commands would have been typed in by the

user.

   

l To see the command results, check the outputs to the data interface. If this data interface is not available - for example it is 

connected fix to a sensor - there is the option to use the "prot file" command.  details  

                                                                                                                             

Configuration via web interface

The build-in web site provides an easy way to configure the Avisaro device. The web site is only available when the device is equipped 

with a WLAN or LAN interface. 

Connect to WLAN

An important step is to get the WLAN connection set up correctly. The configuration is done through the website and during normal 

operation the WLAN connection must work fine.

The easiest way to connect to the default 'avisaro' network is to have your WLAN utility list 

all WLANs which can be seen. If Microsoft Windows is used, it looks similar to this 

screenshot.

Manually, the default WLAN settings can be entered as well:

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

Configure TCP/IP

Firmware Versions v3.45 and later (20.11.2008):

The Avisaro Modules come with a build in DCHP server. That makes initial configuration easy: If the PC is set to "receive IP adress by 

DHCP", there is no need to change anything. Proceed with "Access to Website". If the PC has fixed IP adresses proceed as described 

here:

Previous Firmware Versions:

After WLAN is connected, the TCP settings must be configured. For initial setup, fixed IP adresses are used. In a lot of cases, a PC is set 

to receive its IP automatically (DHCP) - this needs to be changes temporarily. Change the TCP settings of your PC to match those (i.e. IP 

to *.70). The TCP default settings of the Avisaro products are as follows:

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Access to configuration website

Open an Internet Explorer, Firefox, ... and enter the IP adress fo the Avisaro product (WLAN: 192.168.0.74, 

Ethernet: 192.168.0.75)

The Login Page will show up. Default User is "admin", default password is "1234". 

A description of all the configuration websites is shown  here. 

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

I2C default settings

Address on I2C bus: 73 (decimal)

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Reset to default

Sometimes it becomes necessary to reset the module to default values. Choose the best ways depending on the product you have and 

depending on the access which is still possible. Be aware of the following after a reset to default:

l The automatic execution of the script is disabled. Thus, the LEDs will not light up until the script is restarted again. The script itself 

remains stored. 

l The default interface selection is RS232. Reconfigure the desired interface. 

 

Choose the best way to perform the reset:

l If WLAN is present: Without the need to attach any cables, the module can be set to default values. This way requires some WLAN 

configuration on your PC and requires to run a Java program. Other than that it is quirte convenient.

l If the Data Interface (RS232, I2C, CAN, ...) is available: Commands can be issued to reset the device. Be aware, that no 'Script' is 

executed, otherwise the Commands are viewed as data and not as commands.

l If the SD Slot is available: By issueing commands via the automatically executed 'autorun.txt' file, the default values can be 

activated. This is the easiest and most convenient way. 

 

WLAN Module 2.0

Base Module

Base Module - bottom view with processing unit 

WLAN Trailer Module with Base Module

WLAN Trailer Module without Base Module

WLAN with Base Module

SD Trailor Module without Base Module

SD Trailer and Base Module

http://www.avisaro.com/tl/index.php/ID601.html Page 9 / 17

http://www.avisaro.com/tl/index.php/rs232.501.html
http://www.avisaro.com/tl/index.php/rs232.236.html
http://www.avisaro.com/tl/index.php/scripts.html
http://www.avisaro.com/tl/index.php/prot.html
http://www.avisaro.com/tl/index.php/rs232.html
http://www.avisaro.com/tl/index.php/get.html


Operating modes

I/O, PWM, Analog Ports

Mechanical dimensions

User Manual

Avisaro 2.0

 

WLAN Module

WLAN Logger Module 

        

This is a printout of the online documentation. Please check the online documentation on a regular basis for updates. Online 

documentation is found at "docu.avisaro.com". This particular document has the link: 

http://www.avisaro.com/tl/tl_files/Avisaro20/PDF/Module_Manual_20.pdf

 

Date: May 6th, 2009

 

 

 

 

Table of content:

 

 

  First Steps 2

  Building Blocks 3

  Pin Layout 4

  Electrical and mechnical details 7

  Data interfaces and I/O ports 9

  Configuration 14

First Steps 

Avisaro 2.0 WLAN Module: Connect and Power Up

The Avisaro 2.0 WLAN Modules are powered with a DC voltage of 3.3 V and they draw about 290 mA. For initial testing, it 

is recommended to use a small mounting board so connections are stable. 

The Avisaro Modules are predefined with the RS232 connection active. All signals  

are low voltage TTL level (3.3 V). The signal lines are 5 V tolerant - this makes integration easier.  

To connect the RS232 to a PC, a level shifter such as a MAX232 must be used. For the CAN interface, use a CAN transceiver IC. 

The pin assignment of the connectors are found  here .  

The most common one is:

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

Configuration of data interface

The data interface of the Avisaro Module is predefined to RS232. The settings can be changed to I2C, CAN, SPI, Ethernet, RS485, ... as 

described  here . 

There is no LED indicating that the Avisaro Logger Module is power on. To test initial functionality, connect the module to a PC using a 

level shifter. The module prints out a prompt (">") when powered up.

The Avisaro WLAN Module will power up the WLAN which is indicated by a flashing red LED on top of the module.

Predefined application

Other than the "Box" or "Cube" product line, the "Module" are shipped with no application script pre installed. Those ready-to-

use application can be loaded (  here) as desired. 

There are four modes to operate or to interact with the Avisaro 2.0 products: 

1. Using predefined application - quick way to get started 

 more  

2. Text Command Interface (enter ASCII commands) - ideal if a programable device is present 

 more  

3. Paket interface ("API" - send control pakets)  - powerfull interface for micro controllers 

 more  

4. BASIC Scripting (small programs run on device) - customized behaviour  

 more  

Building Blocks 

Base Module

The Base Module contains the main processing unit for the Avisaro 2.0 products. This module is required 

in order to get any functionality at all. 

(  details) 

SD Trailor Module

The SD Trailor Modul can be plugged on to the Base Module. The SD Trailor Module contains a slot for SD / 

SDHC memory cards. The SD Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

WLAN Trailor Module

The WLAN Trailor Modul can be plugged on to the Base Module. The WLAN Trailor Module contains the 

WLAN sender and receiver and a on board antenna. This antenna is activated by a smal pig tail antenna 

cable. The WLAN Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

Stacking Base and Trailor Modules

Base Module and Trailor Modules are build to be stacked ontop each other. Just like LEGO Blocks, 

functionality can be added just as required by the application.

Connector Boards

The connector boards provide plugs and power supply. The modules shown above are stacked on to the 

connector boards. 

The connector boards are used either to get started easily, as a reference for your own application or to be 

build into the final application.

(  details) 

Pin Layout 

Orientation ("PIN 1")

The Avisaro 2.0 module has 24 pins. Pin no 1 is in the top left corner, all other pin numbers counting counterclockwise. The orientation of 

the Base and Trailor module is shown in those diagrams. 

1. Base Module's pin 1 is marked by a triangle 

2. SD Trailor Module's pin 1 is in the top left corner. Hold module such that the slot opening points upwards. 

3. WLAN Trailor Module's pin 1 is in the top left corner. Hold module such that the antenna points upwards.  

 

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

RS232 (2x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 O TXD-2 n.c. - 20

6 I RXD-2 n.c. - 19

7 O DTR-1 n.c. - 18

8 I RING-1 n.c. - 17

9 O TXD-1 GPIO I/O 16

10 I RXD-1 GPIO I/O 15

11 I CTS-1 Reset I 14

12 O RTS-1 GND P 13

CAN (1x)

The CAN interface is operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx into 

a CAN-H / CAN-L signal.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN Rx Reset I 14

12 O CAN Tx GND P 13

CAN (2x)

Both CAN interface are operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx 

into a CAN-H / CAN-L signal. Automotive CAN transceivers such as the TJA1041AT are supported. So are Single Wire CAN transceivers.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 I CAN 2 - Rx n.c. - 22

4 O CAN 2 - Tx n.c. - 21

5 O CAN - EN n.c. - 20

6 O CAN - STB n.c. - 19

7 O LED 2 n.c. - 18

8 I KEY n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN 1 Rx Reset I 14

12 O CAN 1 Tx GND P 13

SPI (slave)

The SPI interface is implemented as a slave.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

The SPI bus is using 8 bit words. 

Max SCK clock is 10 mHz. 

The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured. 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 I CS n.c. - 16

10 O MISO n.c. - 15

11 I MOSI Reset I 14

12 I SCK GND P 13

I2C (master or slave)

The I2C interface is implemented as a master or slave depending on configuration.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. SDA-0 I/O 16

10 - n.c. SCL-0 I/O  15

11 - n.c. Reset I 14

12 - -  GND P 13

If a pin is not used for data transmittion, this pin can be used as a input, output, pulse width modulation (PWM) or analog pin as described

here:

 

 
'I/O': pin is input or output or pwm or analog input (ADC), 'p' power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 I/O GPIO n.c. - 23

3 I/O GPIO n.c. - 22

4 I/O GPIO n.c. - 21

5 I/O GPIO, PWM n.c. - 20

6 I/O GPIO, PWM n.c. - 19

7 I/O GPIO, PWM n.c. - 18

8 I/O GPIO, ADC n.c. - 17

9 I/O GPIO, PWM, ADC I/O (open drain) I/O 16

10 I/O GPIO, PWM I/O (open drain) I  15

11 I/O  GPIO, PWM Reset I 14

12 I/O GPIO  GND P 13

Ethernet

The Ethernet interface is implemented using the ENC28J60 Ethernet controller by Microchip. This controller is connected to 

the Avisaro Module using the internal SPI interface. All drivers are allready in the Avisaro Firmware. The Avisaro Module has an 'auto-

recovery' to detect if a ENC is connected. An example layout for an Ethernet extension can be found  here. 

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY SPI-CS - 21

5 - n.c. n.c. - 20

6 - n.c. SPI-SCK - 19

7 - n.c. SPI-MOSI - 18

8 - n.c. SPI-MISO - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 - n.c. Reset I 14

12 - -  GND P 13

Electrical and mechanical details 

Electrical characteristics

Power supply

The modules power supply is 3.3 V (+/- 0.1V) 

Power consumption

Power consumption depends on the configuration: 

Base Board and WLAN Trailor: 280 mA (at 3.3V) with no power save activated

Base Board and WLAN Trailor: 90 mA (at 3.3V) with power save activated.

 

Base Board and SD Trailor: 90 mA (at 3.3V)

Signal level

Output signal levels are 3,3V (precisely: Vcc - 0.4V). Maximum output current is 4 mA. The short-circuit current is 45 mA (only for 

short period of time. Short circuit will damage the output driver).

 

Input signal levels can be 3,3V - 5V - thus a mixed voltage (3.3/5V) PCB is straight forward since no signals needs to be converted.

An input draws 3µA at high and at low level. A high level is defined for voltages above 2V, a low signal is smaller than 0.8 V.

Power considerations for the Real Time Clock

The V
BAT

 supply range to power the Real Time Clock is 2.0V to 4.6V. Recommended operating range is 2.4V to 3.6V. Typically, 

RTC fails when voltage drops below 1.6V. 

Power consumption of the Real Time Clock at V
BAT

 is 20µA. 

 

There is a reported issue with the real time clock power consumption. See  here  for details provided by NXP.

Base Module

b: relevant height of module: 4mm 

c: length of solder pin: 3mm 

a: extra relevant height if battery option is used: 3mm 

d: front edge to center of pin 1: 2mm 

e: back edge to center of pin 12: 1.5mm

Device weight: 6 gram

  

WLAN Trailer Module

The WLAN Trailer Module has the same footprint as the base module. Stacked onto the 

base module, the complete unit comes to a height of 12 mm. As a stand alone module, it 

comes to 8 mm. 

Weight WLAN Trailor Module: 8 gram

Weight WLAN Trailor and Base Module: 14 gram

  

SD Trailor Module

The SD Card Trailer Module has the same footprint as the Base Module.

Weight SD Trailor Module: 8 gram

Weight SD Trailor and Base Module: 14 gram

  

Combined WLAN and SD Trailer and Base Module

The Avisaro stacking system allows to build full featured systems by simply adding 

functionality. This example shows (bottom to top): 

1. User PCB – i.e. user specific IO drivers, interface boards, …  

2. SD-Card Trailer to read and write SD Memory Card. 

3. Spacer to give base module enough distance. These are simple 2.54 precision 

type PCB connectors. 

4. Base Module with all the drivers and smartness to operate the SD-Cards, WLAN 

interface and user logic. 

5. WLAN Trailer module to communicate wirelessly. 

Weight SD + WLAN Trailor Module, Spacer and Base Module: 22 gram

Examples

Data Interfaces and I/O Ports 

RS232 Interfaces (Primary and Auxiliary)

The primary RS232 interface is the default data interface. If nothing else is set, this is the active interface to receive and to send 

commands and data. All features are available through the RS232 interface.

The second RS232 is an auxiliary interface. No commands can be send, only data if supported by the script. The second RS232 interface 

is only adressable with BASIC Scripting.

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

Electrical considerations

The RS232 interface of the module is operating on 3.3 V levels. In order to operate with a PC or any other regular RS232 device, an 

external 'level shifter' IC is necessary. Typical ICs are the "MAX232" series from Maxim or Texas Instruments.

To connect the Avisaro Module directly to another micro controller, a direct wirering can be used. The IO pins of the Avisaro Module are 5 V 

compatible - thus no 3.3 V to 5 V needs to be done. Don't confuse that with the supply voltage, which needs to be 3.3V for the Avisaro 

Modules.  

How it works

To send data or commands, simply send them just as one would do sitting in front of a terminal window. All commands are completed 

with <cr><lf> (carriagle return and line feed). Data or answers from the Avisaro Module are send out without any notice. Use flow control to 

stop data sending by the module. 

Command Interface

The command interface is only available on the first RS232 interface. Text (ASCII) commands are send just as one would type them into a 

terminal. Commands are terminated with a <cr><lf>. Binary packet commands are send in the byte order. See the RS232 section (

 here) of the Command Interface section for more details. 

Basic Scripting

Within BASIC Scripting, both RS232 interfaces can be adressed. The primary one is fully supported with 'INPUT' and 'PRINT' commands, 

the auxiliary one only with 'get' and 'put' commands. See RS232 section (  here) of the BASIC Scripting manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

Configuration and commands

Use the following commands on the command interface to control the primary RS232 interface:

l prot: Select rs232 as active interface (  here) 

 

l rs232: Sets the parameter of the rs232 interface (  here)  

If a network interface is present, use the following web sites to control the RS232 interface:

l rs232: Sets the interface parameter. (  more) 

 

l general: Select i2c as active interface. (  more)  

Use the following BASIC scripting commands to control the primary or auxiliary RS232 interface:

l auxopen: Activate auxiliary rs232 interface. (  more)

 

l put: Send data on bus. (  more)  

l get: Receive data on bus. (  more)    

 

                                                                                                                             

I2C Interface

 The I2C interface can be set to operate as a slave or master interface. If set to slave mode, the Avisaro Module can be controlled by a 

micro controller. If set to master mode, the Avisaro Module can control sensors or other devices.

The I2C interface is not the default interface when shipped or when module was reseted to factory defaults. 

I2C default settings

Address on I2C bus: 73 (decimal)

Electrical considerations

The I2C interface can operate with speeds up to 400 kbit/s.

The typical pull-up resistors for the SCL and SDA needs to be applied externally. 

Using I2C interface (Slave)

The Avisaro Module can operate as a slave device on an I2C bus.  The slave mode allows to use all features of the Avisaro Module:  

l The Command Interface is available in ASCII and in binary packet mode.   

l BASIC Scripting can be used to automate data handling 

How it works

To send and receive data using the I2C bus, the Avisaro Module is simply adressed with its I2C bus adress. Data to be send are 

transmitted using a 'I2C bus write', followed by the data and terminated by an 'I2C Stop'. Data to be read are fetched by using a 'I2C bus 

read', followed by SCL clocks to read and terminated by an 'I2C Stop'. 

Command Interface

To send a command, perform a I2C write to the Avisaro module on the bus (by default it is address 73 decimal). Send the command (like 

"time?") by sending the ASCII values: 0x74, 0x69, 0x6d, 0x65, 0x3f  . The command needs to be terminated with a carriage return: 0x0d, 

0x0a . Finish the I2C communication with a I2C 'stop' sequence.

To read the answer, perform a I2C read to the Avisaro module. The module will return 0xFF if no valid answer can be read. Keep on 

reading until valid text (ASCII) character are read. Finish the I2C read when all characters are read - to be recognized at a 0xFF after the 

last 0x0d 0x0a.

It is required to read the answer, otherwise the module will be blocked by unread answeres.

See the I2C Section (  here) in the Command Interface Manual for more details on how to send text (ASCII) commands or binary packet 

commands.

Basic Scripting

The regular 'INPUT' and 'PRINT' commands can be used in BASIC Scripting to communicate with the I2C Slave interface. Data which are 

send to the modules adress (default 73 decimal) can be read with 'INPUT'. Replies can be send out with 'PRINT' and than read on the I2C

bus.

See the I2C Section (  here) in the BASIC Scripting Manual for more details. 

Predefined applications

Most predefined application scripts can be used with the I2C slave interface as well. In most cases, only the data interface needs to be 

changed from i.e. RS232 to I2C in order to perform the defined function. Check the predefined scripts for details.

 

Example: The Script WR1 (  more) can also be used for I2C: 

l Configure Avisaro Modul to use I2C as data interface. 

l Load the script WR1. 

l Use micro controller to send data through I2C. All data will be transfered wirelessly to and from the Avisaro Module. 

Configuration and commands

Use the following commands on the command interface to control the i2c interface

l prot: Select i2c as active interface.  more  

 

  

l i2c: Set bus address.  more  

Note: After a reset to default, the 'prot' command can't be send via the I2C bus since the default data interface is RS232. Thus, the 'prot i2c'

command must be send via SD card or via web interface.

If a network interface is present, use the following web site entries to control the i2c interface

l i2c: Set bus address.  more

 

l general: Select i2c as active interface.  more    

Use the following BASIC commands to control and access the i2c interface

l auxopen: Activate i2c bus.   more

 

l put: Send data on bus.  more    

l get: Receive data on bus.  more    

Using I2C interface (Master)

The I2C in Master mode is only available within BASIC Scripting. With the master mode, sensors or any other I2C device can be 

connected to the Avisaro Module.

See I2C Section of the BASIC Scripting Manual for details (  here). 

                                                                                                                             

CAN Interfaces (Primary and Auxiliary)

There are two CAN interfaces. The primary one can be used to transmit data as well as to send commands. The second CAN interface is 

controlled by scripting only. 

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

Electrical considerations

The CAN interfaces of the module are operating at 3.3V levels and as 'Tx' / 'Rx' signals. In order to operate with a regular CAN bus, a "CAN 

Transceiver IC" needs to be added. This IC converts the Tx/Rx signals into the differential signals of a CAN bus.

To connect the Avisaro Module directly to a micro controller using the CAN bus - the Tx / Rx line typically can be used without any additional

devices. 

How it works

Data or commands send to the Avisaro Module is packaged into the payload of the CAN messages. 

Command Interface

The command interface is only available on CAN port 1. Text (ASCII) commands are packed in CAN messages segmented into 8 bytes. 

Thus, to send a "listen 101 23<cr><lf>" command - this would split into "listen 1" and "01 23<cr><lf>" to fit into the CAN payload field. The 

CAN messages are adressed to "receive ID" as configured. The answer (in this case "ok") will be send out by the module to the "send ID" 

- again segmented into 8 byte segments. 

Basic Scripting

Both CAN interfaces are available within BASIC scripting. 

The first interface can be adressed through regular 'INPUT' and 'PRINT' commands. Those commands hide the CAN frames and only 

work with the content of the payload. 

Special commands such as 'get' and 'put' allow to work with the full CAN frames on both interfaces. The message ID and other CAN fields

can be set individually.

See the CAN section (  here) in the BASIC Scripting Manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

                                                                                                                             

SPI Interface

The SPI interface is the fastest interface of the Avisaro 2.0 module. It is designed to be connected to a micro controller or to programmable

logic (FPGA). When connected to a micro controller we recommend to use the 'packet interface' (see details later), when connected to a 

FPGA, the simpler 'streaming modus' can be used. The SPI interface is not the default interface when shipped or when module was 

reseted to factory defaults. 

SPI bus timing

The SPI bus timing is controlled by two parameters: clock polarity and clock phase. This is how those parameters effect bus timing: 

CPOL and CPHA settings First data driven Other data driven Data sampled

CPOL = 0, CPHA = 0 Prior to first SCK rising edge SCK falling edge SCK rising edge

CPOL = 0, CPHA = 1 First SCK rising edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 0 Prior to first SCK falling edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 1 First SCK falling edge SCK falling edge SCK rising edge

See the following timing diagrams for details (click to enlarge): 

SPI default settings

l The SPI bus is using 8 bit words. 

l Maximum SCK clock is 10 MHz. The effective data rate depends on the type of application. 

l The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured.  

'Fill-bytes'

With each byte which is send to the Avisaro Module, one byte is also received (... which is true for all SPI interfaces). If there is no valid data

to be send either direction, a hex 0xFF is send.

   

Using SPI Interface

The SPI interface is designed to connect the Avisaro WLAN Module or Avisaro Logger Module to a Micro Controller.

See   here for a general describtion on how to configure Avisaro 2.0 products. 

Website

Use the following web site entries to control the SPI interface

l SPI: Set spi interface parameter.   more

 

l general: Select spi as active interface.  more    

Command interface

Use the following command to control the spi interface

l spi: Sets SPI parameter.   more. Notice that in order to use the command interface, the interface must work in the first place. In 

most case, this command is used in the 'autorun.txt' configuration file.

    

l prot: Select SPI as active interface.   more      

Once configured, one can send text commands or packet commands:

l Text commands: Send ASCII values of the commands just as one would send them over a RS232 connection. Finish each 

command with "carrige return and line feed" (0x0D, 0x0A). See  here for ASCII table.  For each character clocked in, a 0xFF will 

be send from the Avisaro Module.

To read the command answer, keep on sending 'dummy bytes' (0xFF). After a view milliseconds, the Avisaro Module will answer 

with ASCII characters followed by the carrige return and line feed. If no more data are to be send, only 0xFF are received. 

    

l Packet interface: The packet interface is usually the more suitable interface to work with the SPI interface. See  here  for details 

on the packet interface. Notice: Since a start and end of a packet is well defined, it is unambiguous whether a 0xFF byte is a valid 

byte or whether it is a fill-byte. 

BASIC scripting

Use the following BASIC commands to control and access the SPI interface

l put: Send data on bus.  more   

 

l get: Receive data on bus.  more    

Wireless SPI data

The Script WR1 (  more) can also be used for SPI:
 

l Configure Avisaro Modul to use SPI as data interface. 

l Load the script WR1. 

l Use micro controller to send data through SPI. All data will be transfered wirelessly to and from the Avisaro Module. 

                                                                                                                             

I/O, PWM, AD/DA

Most of the I/O pins of the Avisaro Module can be used as a "General Purpose Input or Output" (GPIO), as analogue input ports and as 

"Pulse Wide Modulation" ports. See pin layout for possible pin assignments.

l I/O Pins (Input, Output Pins or GPIO): Switch LEDs, get key inputs

   

l PWM Pins (Pulse Width Modulation): Control servo-actuator, dim LEDs, digital to analog (with capacitor)

   

l Analog Input: Temperatur sensors, any analog signal 

Default settings

All pins are input ports by default (after power up). Than, the last port direction command is the one which counts. Example: CAN port two 

was activated and later pin 3 is declared as an output port - this ends up in port 3 being an output port and the CAN bus is not functional.  

Electrical considerations

See the electrical section (  here) in the Module Manual for details on max current, etc .. for the port pins.
 

Command Interface

The I/O ports can be set and read by using the "port" command. See the I/O section (  here) in the Command Interface Manual for more 

details. 

Basic Scripting

The I/O ports can be set and read by using the "put" and "get" command. See the I/O section (  here) in the Basic Scripting Manual for 

more details. 

Configuration via command interface

Configuration via SD memory card

Default Settings

Configuration 

Three ways to configure

There are three ways to configure the Avisaro products.

1. Using SD Memory Cards: Place all configuration commands in a file called "autorun.txt". Power up unit with SD card inserted. 

 more 

  

2. Using Web-Interface: All products with a WLAN or LAN interface can be configured using a build in web interface. Use your favorit 

browser to do the configuratio this way.   more  

  

3. Using Data Interface: All commands can be typed or send over the data interface (RS232, SPI, CAN, …). Commands can be send 

in ASCII format or in binary packed format.  more  

Things to configure

Typical parameter which require configuration are the "Data Interface" (RS232, CAN, ....), "Real Time Clock", "Network Interface" and other 

things. Find a list of typical parameters  here. 

                                                                                                                             

The works

For each configuration parameter, there is a command (see list  here). All those commands are 

send to the Avisaro module using the command interface. The format of the command is plain 

ASCII - just as one would type them into a terminal. 

In this example to the right an Avisaro WLAN Box is connected to the RS232 of a PC. A regular 

terminal program is used to communicate with the device. The command "ip" is send to set the IP 

adress for the WLAN interface. To check the settings, the "ip?" command is used.

 

RS232 data interface

Use a regular terminal program to communicate. Send a command terminated by <cr><lf> ( = "Enter"). An answer is send back by the 

Avisaro product, followed by the prompt sign (">"). 

CAN data interface

All commands a packaged into CAN frames. Those CAN frames are send to device ID 0x49 (default setting). The Avisaro device sends 

the answer back out on ID 0x49.

Example: "ip local 192.168.0.90" split into CAN messages:

1) ID: 0x49, Length: 8, Bytes: 0x69 0x70 0x20 0x6C 0x6F 0x63 0x61 0x6C     // for: ip local

2) ID: 0x49, Length: 8, Bytes: 0x20 0x31 0x39 0x32 0x2E 0x31 0x36 0x38      // for: 192.186

3) ID: 0x49, Length: 7, Bytes: 0x2E 0x30 0x2E 0x39 0x30 0x0D 0x0A              // for .0.90 cr lf

      

Answer: (">")

1) ID: 0x49, Length: 3, Bytes: 0x0D 0x0A 3E     // ">"  cr  lf

 

I2C data interface

The default I2C adress is decimal 73 on the I2C bus. A command is send by a I2C write. To read back the answer, issue a I2C read to 

this adress. The Avisaro device answers with 2 bytes which represents the length of the available data. If those are > 0 keep on reading to 

get the whole answer.

                                                                                                                             

The works

All commands available on the data interface (  more) can also be send via batch file. Enter the commands just as they would be 

entered on a terminal into a file called "autorun.txt". Place this file on the SD memory card. Insert the card into the Avisaro device. Power-up

the device. All commands are executed.  

Example

Download an example file  here . This file sets the interface to RS232 and configures the baudrate. The WLAN interface is configured 

to connect to a Access Point called "your-ssid" with wep encryption. The script "wc1-6.txt" is loaded and execution flag set to autostart. 

Finally the script is started right away.

echo Schnittstelle einstellen

prot rs232

rs232 9600 8 N 1 NONE

echo WLAN Settings

wlan ssid your-ssid

wlan mode infra

wlan security WEP104

wlan WEP 12345678901234567890abcdef

echo Script laden und ausführen

load wc1-6.txt

run auto

run

Details

l The last command must be terminated with a 'new line' (= cr and lf) in order to be executed

   

l There is no special feedback - like a LED - to the user that the autorun is finished with execution and whether or not there were 

errors. However, all command results are printed to the data interface - just as if those commands would have been typed in by the

user.

   

l To see the command results, check the outputs to the data interface. If this data interface is not available - for example it is 

connected fix to a sensor - there is the option to use the "prot file" command.  details  

                                                                                                                             

Configuration via web interface

The build-in web site provides an easy way to configure the Avisaro device. The web site is only available when the device is equipped 

with a WLAN or LAN interface. 

Connect to WLAN

An important step is to get the WLAN connection set up correctly. The configuration is done through the website and during normal 

operation the WLAN connection must work fine.

The easiest way to connect to the default 'avisaro' network is to have your WLAN utility list 

all WLANs which can be seen. If Microsoft Windows is used, it looks similar to this 

screenshot.

Manually, the default WLAN settings can be entered as well:

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

Configure TCP/IP

Firmware Versions v3.45 and later (20.11.2008):

The Avisaro Modules come with a build in DCHP server. That makes initial configuration easy: If the PC is set to "receive IP adress by 

DHCP", there is no need to change anything. Proceed with "Access to Website". If the PC has fixed IP adresses proceed as described 

here:

Previous Firmware Versions:

After WLAN is connected, the TCP settings must be configured. For initial setup, fixed IP adresses are used. In a lot of cases, a PC is set 

to receive its IP automatically (DHCP) - this needs to be changes temporarily. Change the TCP settings of your PC to match those (i.e. IP 

to *.70). The TCP default settings of the Avisaro products are as follows:

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Access to configuration website

Open an Internet Explorer, Firefox, ... and enter the IP adress fo the Avisaro product (WLAN: 192.168.0.74, 

Ethernet: 192.168.0.75)

The Login Page will show up. Default User is "admin", default password is "1234". 

A description of all the configuration websites is shown  here. 

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

I2C default settings

Address on I2C bus: 73 (decimal)

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Reset to default

Sometimes it becomes necessary to reset the module to default values. Choose the best ways depending on the product you have and 

depending on the access which is still possible. Be aware of the following after a reset to default:

l The automatic execution of the script is disabled. Thus, the LEDs will not light up until the script is restarted again. The script itself 

remains stored. 

l The default interface selection is RS232. Reconfigure the desired interface. 

 

Choose the best way to perform the reset:

l If WLAN is present: Without the need to attach any cables, the module can be set to default values. This way requires some WLAN 

configuration on your PC and requires to run a Java program. Other than that it is quirte convenient.

l If the Data Interface (RS232, I2C, CAN, ...) is available: Commands can be issued to reset the device. Be aware, that no 'Script' is 

executed, otherwise the Commands are viewed as data and not as commands.

l If the SD Slot is available: By issueing commands via the automatically executed 'autorun.txt' file, the default values can be 

activated. This is the easiest and most convenient way. 

 

WLAN Module 2.0

Base Module

Base Module - bottom view with processing unit 

WLAN Trailer Module with Base Module

WLAN Trailer Module without Base Module

WLAN with Base Module

SD Trailor Module without Base Module

SD Trailer and Base Module
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First Steps 

Avisaro 2.0 WLAN Module: Connect and Power Up

The Avisaro 2.0 WLAN Modules are powered with a DC voltage of 3.3 V and they draw about 290 mA. For initial testing, it 

is recommended to use a small mounting board so connections are stable. 

The Avisaro Modules are predefined with the RS232 connection active. All signals  

are low voltage TTL level (3.3 V). The signal lines are 5 V tolerant - this makes integration easier.  

To connect the RS232 to a PC, a level shifter such as a MAX232 must be used. For the CAN interface, use a CAN transceiver IC. 

The pin assignment of the connectors are found  here .  

The most common one is:

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

Configuration of data interface

The data interface of the Avisaro Module is predefined to RS232. The settings can be changed to I2C, CAN, SPI, Ethernet, RS485, ... as 

described  here . 

There is no LED indicating that the Avisaro Logger Module is power on. To test initial functionality, connect the module to a PC using a 

level shifter. The module prints out a prompt (">") when powered up.

The Avisaro WLAN Module will power up the WLAN which is indicated by a flashing red LED on top of the module.

Predefined application

Other than the "Box" or "Cube" product line, the "Module" are shipped with no application script pre installed. Those ready-to-

use application can be loaded (  here) as desired. 

There are four modes to operate or to interact with the Avisaro 2.0 products: 

1. Using predefined application - quick way to get started 

 more  

2. Text Command Interface (enter ASCII commands) - ideal if a programable device is present 

 more  

3. Paket interface ("API" - send control pakets)  - powerfull interface for micro controllers 

 more  

4. BASIC Scripting (small programs run on device) - customized behaviour  

 more  

Building Blocks 

Base Module

The Base Module contains the main processing unit for the Avisaro 2.0 products. This module is required 

in order to get any functionality at all. 

(  details) 

SD Trailor Module

The SD Trailor Modul can be plugged on to the Base Module. The SD Trailor Module contains a slot for SD / 

SDHC memory cards. The SD Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

WLAN Trailor Module

The WLAN Trailor Modul can be plugged on to the Base Module. The WLAN Trailor Module contains the 

WLAN sender and receiver and a on board antenna. This antenna is activated by a smal pig tail antenna 

cable. The WLAN Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

Stacking Base and Trailor Modules

Base Module and Trailor Modules are build to be stacked ontop each other. Just like LEGO Blocks, 

functionality can be added just as required by the application.

Connector Boards

The connector boards provide plugs and power supply. The modules shown above are stacked on to the 

connector boards. 

The connector boards are used either to get started easily, as a reference for your own application or to be 

build into the final application.

(  details) 

Pin Layout 

Orientation ("PIN 1")

The Avisaro 2.0 module has 24 pins. Pin no 1 is in the top left corner, all other pin numbers counting counterclockwise. The orientation of 

the Base and Trailor module is shown in those diagrams. 

1. Base Module's pin 1 is marked by a triangle 

2. SD Trailor Module's pin 1 is in the top left corner. Hold module such that the slot opening points upwards. 

3. WLAN Trailor Module's pin 1 is in the top left corner. Hold module such that the antenna points upwards.  

 

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

RS232 (2x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 O TXD-2 n.c. - 20

6 I RXD-2 n.c. - 19

7 O DTR-1 n.c. - 18

8 I RING-1 n.c. - 17

9 O TXD-1 GPIO I/O 16

10 I RXD-1 GPIO I/O 15

11 I CTS-1 Reset I 14

12 O RTS-1 GND P 13

CAN (1x)

The CAN interface is operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx into 

a CAN-H / CAN-L signal.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN Rx Reset I 14

12 O CAN Tx GND P 13

CAN (2x)

Both CAN interface are operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx 

into a CAN-H / CAN-L signal. Automotive CAN transceivers such as the TJA1041AT are supported. So are Single Wire CAN transceivers.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 I CAN 2 - Rx n.c. - 22

4 O CAN 2 - Tx n.c. - 21

5 O CAN - EN n.c. - 20

6 O CAN - STB n.c. - 19

7 O LED 2 n.c. - 18

8 I KEY n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN 1 Rx Reset I 14

12 O CAN 1 Tx GND P 13

SPI (slave)

The SPI interface is implemented as a slave.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

The SPI bus is using 8 bit words. 

Max SCK clock is 10 mHz. 

The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured. 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 I CS n.c. - 16

10 O MISO n.c. - 15

11 I MOSI Reset I 14

12 I SCK GND P 13

I2C (master or slave)

The I2C interface is implemented as a master or slave depending on configuration.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. SDA-0 I/O 16

10 - n.c. SCL-0 I/O  15

11 - n.c. Reset I 14

12 - -  GND P 13

If a pin is not used for data transmittion, this pin can be used as a input, output, pulse width modulation (PWM) or analog pin as described

here:

 

 
'I/O': pin is input or output or pwm or analog input (ADC), 'p' power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 I/O GPIO n.c. - 23

3 I/O GPIO n.c. - 22

4 I/O GPIO n.c. - 21

5 I/O GPIO, PWM n.c. - 20

6 I/O GPIO, PWM n.c. - 19

7 I/O GPIO, PWM n.c. - 18

8 I/O GPIO, ADC n.c. - 17

9 I/O GPIO, PWM, ADC I/O (open drain) I/O 16

10 I/O GPIO, PWM I/O (open drain) I  15

11 I/O  GPIO, PWM Reset I 14

12 I/O GPIO  GND P 13

Ethernet

The Ethernet interface is implemented using the ENC28J60 Ethernet controller by Microchip. This controller is connected to 

the Avisaro Module using the internal SPI interface. All drivers are allready in the Avisaro Firmware. The Avisaro Module has an 'auto-

recovery' to detect if a ENC is connected. An example layout for an Ethernet extension can be found  here. 

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY SPI-CS - 21

5 - n.c. n.c. - 20

6 - n.c. SPI-SCK - 19

7 - n.c. SPI-MOSI - 18

8 - n.c. SPI-MISO - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 - n.c. Reset I 14

12 - -  GND P 13

Electrical and mechanical details 

Electrical characteristics

Power supply

The modules power supply is 3.3 V (+/- 0.1V) 

Power consumption

Power consumption depends on the configuration: 

Base Board and WLAN Trailor: 280 mA (at 3.3V) with no power save activated

Base Board and WLAN Trailor: 90 mA (at 3.3V) with power save activated.

 

Base Board and SD Trailor: 90 mA (at 3.3V)

Signal level

Output signal levels are 3,3V (precisely: Vcc - 0.4V). Maximum output current is 4 mA. The short-circuit current is 45 mA (only for 

short period of time. Short circuit will damage the output driver).

 

Input signal levels can be 3,3V - 5V - thus a mixed voltage (3.3/5V) PCB is straight forward since no signals needs to be converted.

An input draws 3µA at high and at low level. A high level is defined for voltages above 2V, a low signal is smaller than 0.8 V.

Power considerations for the Real Time Clock

The V
BAT

 supply range to power the Real Time Clock is 2.0V to 4.6V. Recommended operating range is 2.4V to 3.6V. Typically, 

RTC fails when voltage drops below 1.6V. 

Power consumption of the Real Time Clock at V
BAT

 is 20µA. 

 

There is a reported issue with the real time clock power consumption. See  here  for details provided by NXP.

Base Module

b: relevant height of module: 4mm 

c: length of solder pin: 3mm 

a: extra relevant height if battery option is used: 3mm 

d: front edge to center of pin 1: 2mm 

e: back edge to center of pin 12: 1.5mm

Device weight: 6 gram

  

WLAN Trailer Module

The WLAN Trailer Module has the same footprint as the base module. Stacked onto the 

base module, the complete unit comes to a height of 12 mm. As a stand alone module, it 

comes to 8 mm. 

Weight WLAN Trailor Module: 8 gram

Weight WLAN Trailor and Base Module: 14 gram

  

SD Trailor Module

The SD Card Trailer Module has the same footprint as the Base Module.

Weight SD Trailor Module: 8 gram

Weight SD Trailor and Base Module: 14 gram

  

Combined WLAN and SD Trailer and Base Module

The Avisaro stacking system allows to build full featured systems by simply adding 

functionality. This example shows (bottom to top): 

1. User PCB – i.e. user specific IO drivers, interface boards, …  

2. SD-Card Trailer to read and write SD Memory Card. 

3. Spacer to give base module enough distance. These are simple 2.54 precision 

type PCB connectors. 

4. Base Module with all the drivers and smartness to operate the SD-Cards, WLAN 

interface and user logic. 

5. WLAN Trailer module to communicate wirelessly. 

Weight SD + WLAN Trailor Module, Spacer and Base Module: 22 gram

Examples

Data Interfaces and I/O Ports 

RS232 Interfaces (Primary and Auxiliary)

The primary RS232 interface is the default data interface. If nothing else is set, this is the active interface to receive and to send 

commands and data. All features are available through the RS232 interface.

The second RS232 is an auxiliary interface. No commands can be send, only data if supported by the script. The second RS232 interface 

is only adressable with BASIC Scripting.

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

Electrical considerations

The RS232 interface of the module is operating on 3.3 V levels. In order to operate with a PC or any other regular RS232 device, an 

external 'level shifter' IC is necessary. Typical ICs are the "MAX232" series from Maxim or Texas Instruments.

To connect the Avisaro Module directly to another micro controller, a direct wirering can be used. The IO pins of the Avisaro Module are 5 V 

compatible - thus no 3.3 V to 5 V needs to be done. Don't confuse that with the supply voltage, which needs to be 3.3V for the Avisaro 

Modules.  

How it works

To send data or commands, simply send them just as one would do sitting in front of a terminal window. All commands are completed 

with <cr><lf> (carriagle return and line feed). Data or answers from the Avisaro Module are send out without any notice. Use flow control to 

stop data sending by the module. 

Command Interface

The command interface is only available on the first RS232 interface. Text (ASCII) commands are send just as one would type them into a 

terminal. Commands are terminated with a <cr><lf>. Binary packet commands are send in the byte order. See the RS232 section (

 here) of the Command Interface section for more details. 

Basic Scripting

Within BASIC Scripting, both RS232 interfaces can be adressed. The primary one is fully supported with 'INPUT' and 'PRINT' commands, 

the auxiliary one only with 'get' and 'put' commands. See RS232 section (  here) of the BASIC Scripting manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

Configuration and commands

Use the following commands on the command interface to control the primary RS232 interface:

l prot: Select rs232 as active interface (  here) 

 

l rs232: Sets the parameter of the rs232 interface (  here)  

If a network interface is present, use the following web sites to control the RS232 interface:

l rs232: Sets the interface parameter. (  more) 

 

l general: Select i2c as active interface. (  more)  

Use the following BASIC scripting commands to control the primary or auxiliary RS232 interface:

l auxopen: Activate auxiliary rs232 interface. (  more)

 

l put: Send data on bus. (  more)  

l get: Receive data on bus. (  more)    

 

                                                                                                                             

I2C Interface

 The I2C interface can be set to operate as a slave or master interface. If set to slave mode, the Avisaro Module can be controlled by a 

micro controller. If set to master mode, the Avisaro Module can control sensors or other devices.

The I2C interface is not the default interface when shipped or when module was reseted to factory defaults. 

I2C default settings

Address on I2C bus: 73 (decimal)

Electrical considerations

The I2C interface can operate with speeds up to 400 kbit/s.

The typical pull-up resistors for the SCL and SDA needs to be applied externally. 

Using I2C interface (Slave)

The Avisaro Module can operate as a slave device on an I2C bus.  The slave mode allows to use all features of the Avisaro Module:  

l The Command Interface is available in ASCII and in binary packet mode.   

l BASIC Scripting can be used to automate data handling 

How it works

To send and receive data using the I2C bus, the Avisaro Module is simply adressed with its I2C bus adress. Data to be send are 

transmitted using a 'I2C bus write', followed by the data and terminated by an 'I2C Stop'. Data to be read are fetched by using a 'I2C bus 

read', followed by SCL clocks to read and terminated by an 'I2C Stop'. 

Command Interface

To send a command, perform a I2C write to the Avisaro module on the bus (by default it is address 73 decimal). Send the command (like 

"time?") by sending the ASCII values: 0x74, 0x69, 0x6d, 0x65, 0x3f  . The command needs to be terminated with a carriage return: 0x0d, 

0x0a . Finish the I2C communication with a I2C 'stop' sequence.

To read the answer, perform a I2C read to the Avisaro module. The module will return 0xFF if no valid answer can be read. Keep on 

reading until valid text (ASCII) character are read. Finish the I2C read when all characters are read - to be recognized at a 0xFF after the 

last 0x0d 0x0a.

It is required to read the answer, otherwise the module will be blocked by unread answeres.

See the I2C Section (  here) in the Command Interface Manual for more details on how to send text (ASCII) commands or binary packet 

commands.

Basic Scripting

The regular 'INPUT' and 'PRINT' commands can be used in BASIC Scripting to communicate with the I2C Slave interface. Data which are 

send to the modules adress (default 73 decimal) can be read with 'INPUT'. Replies can be send out with 'PRINT' and than read on the I2C

bus.

See the I2C Section (  here) in the BASIC Scripting Manual for more details. 

Predefined applications

Most predefined application scripts can be used with the I2C slave interface as well. In most cases, only the data interface needs to be 

changed from i.e. RS232 to I2C in order to perform the defined function. Check the predefined scripts for details.

 

Example: The Script WR1 (  more) can also be used for I2C: 

l Configure Avisaro Modul to use I2C as data interface. 

l Load the script WR1. 

l Use micro controller to send data through I2C. All data will be transfered wirelessly to and from the Avisaro Module. 

Configuration and commands

Use the following commands on the command interface to control the i2c interface

l prot: Select i2c as active interface.  more  

 

  

l i2c: Set bus address.  more  

Note: After a reset to default, the 'prot' command can't be send via the I2C bus since the default data interface is RS232. Thus, the 'prot i2c'

command must be send via SD card or via web interface.

If a network interface is present, use the following web site entries to control the i2c interface

l i2c: Set bus address.  more

 

l general: Select i2c as active interface.  more    

Use the following BASIC commands to control and access the i2c interface

l auxopen: Activate i2c bus.   more

 

l put: Send data on bus.  more    

l get: Receive data on bus.  more    

Using I2C interface (Master)

The I2C in Master mode is only available within BASIC Scripting. With the master mode, sensors or any other I2C device can be 

connected to the Avisaro Module.

See I2C Section of the BASIC Scripting Manual for details (  here). 

                                                                                                                             

CAN Interfaces (Primary and Auxiliary)

There are two CAN interfaces. The primary one can be used to transmit data as well as to send commands. The second CAN interface is 

controlled by scripting only. 

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

Electrical considerations

The CAN interfaces of the module are operating at 3.3V levels and as 'Tx' / 'Rx' signals. In order to operate with a regular CAN bus, a "CAN 

Transceiver IC" needs to be added. This IC converts the Tx/Rx signals into the differential signals of a CAN bus.

To connect the Avisaro Module directly to a micro controller using the CAN bus - the Tx / Rx line typically can be used without any additional

devices. 

How it works

Data or commands send to the Avisaro Module is packaged into the payload of the CAN messages. 

Command Interface

The command interface is only available on CAN port 1. Text (ASCII) commands are packed in CAN messages segmented into 8 bytes. 

Thus, to send a "listen 101 23<cr><lf>" command - this would split into "listen 1" and "01 23<cr><lf>" to fit into the CAN payload field. The 

CAN messages are adressed to "receive ID" as configured. The answer (in this case "ok") will be send out by the module to the "send ID" 

- again segmented into 8 byte segments. 

Basic Scripting

Both CAN interfaces are available within BASIC scripting. 

The first interface can be adressed through regular 'INPUT' and 'PRINT' commands. Those commands hide the CAN frames and only 

work with the content of the payload. 

Special commands such as 'get' and 'put' allow to work with the full CAN frames on both interfaces. The message ID and other CAN fields

can be set individually.

See the CAN section (  here) in the BASIC Scripting Manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

                                                                                                                             

SPI Interface

The SPI interface is the fastest interface of the Avisaro 2.0 module. It is designed to be connected to a micro controller or to programmable

logic (FPGA). When connected to a micro controller we recommend to use the 'packet interface' (see details later), when connected to a 

FPGA, the simpler 'streaming modus' can be used. The SPI interface is not the default interface when shipped or when module was 

reseted to factory defaults. 

SPI bus timing

The SPI bus timing is controlled by two parameters: clock polarity and clock phase. This is how those parameters effect bus timing: 

CPOL and CPHA settings First data driven Other data driven Data sampled

CPOL = 0, CPHA = 0 Prior to first SCK rising edge SCK falling edge SCK rising edge

CPOL = 0, CPHA = 1 First SCK rising edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 0 Prior to first SCK falling edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 1 First SCK falling edge SCK falling edge SCK rising edge

See the following timing diagrams for details (click to enlarge): 

SPI default settings

l The SPI bus is using 8 bit words. 

l Maximum SCK clock is 10 MHz. The effective data rate depends on the type of application. 

l The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured.  

'Fill-bytes'

With each byte which is send to the Avisaro Module, one byte is also received (... which is true for all SPI interfaces). If there is no valid data

to be send either direction, a hex 0xFF is send.

   

Using SPI Interface

The SPI interface is designed to connect the Avisaro WLAN Module or Avisaro Logger Module to a Micro Controller.

See   here for a general describtion on how to configure Avisaro 2.0 products. 

Website

Use the following web site entries to control the SPI interface

l SPI: Set spi interface parameter.   more

 

l general: Select spi as active interface.  more    

Command interface

Use the following command to control the spi interface

l spi: Sets SPI parameter.   more. Notice that in order to use the command interface, the interface must work in the first place. In 

most case, this command is used in the 'autorun.txt' configuration file.

    

l prot: Select SPI as active interface.   more      

Once configured, one can send text commands or packet commands:

l Text commands: Send ASCII values of the commands just as one would send them over a RS232 connection. Finish each 

command with "carrige return and line feed" (0x0D, 0x0A). See  here for ASCII table.  For each character clocked in, a 0xFF will 

be send from the Avisaro Module.

To read the command answer, keep on sending 'dummy bytes' (0xFF). After a view milliseconds, the Avisaro Module will answer 

with ASCII characters followed by the carrige return and line feed. If no more data are to be send, only 0xFF are received. 

    

l Packet interface: The packet interface is usually the more suitable interface to work with the SPI interface. See  here  for details 

on the packet interface. Notice: Since a start and end of a packet is well defined, it is unambiguous whether a 0xFF byte is a valid 

byte or whether it is a fill-byte. 

BASIC scripting

Use the following BASIC commands to control and access the SPI interface

l put: Send data on bus.  more   

 

l get: Receive data on bus.  more    

Wireless SPI data

The Script WR1 (  more) can also be used for SPI:
 

l Configure Avisaro Modul to use SPI as data interface. 

l Load the script WR1. 

l Use micro controller to send data through SPI. All data will be transfered wirelessly to and from the Avisaro Module. 

                                                                                                                             

I/O, PWM, AD/DA

Most of the I/O pins of the Avisaro Module can be used as a "General Purpose Input or Output" (GPIO), as analogue input ports and as 

"Pulse Wide Modulation" ports. See pin layout for possible pin assignments.

l I/O Pins (Input, Output Pins or GPIO): Switch LEDs, get key inputs

   

l PWM Pins (Pulse Width Modulation): Control servo-actuator, dim LEDs, digital to analog (with capacitor)

   

l Analog Input: Temperatur sensors, any analog signal 

Default settings

All pins are input ports by default (after power up). Than, the last port direction command is the one which counts. Example: CAN port two 

was activated and later pin 3 is declared as an output port - this ends up in port 3 being an output port and the CAN bus is not functional.  

Electrical considerations

See the electrical section (  here) in the Module Manual for details on max current, etc .. for the port pins.
 

Command Interface

The I/O ports can be set and read by using the "port" command. See the I/O section (  here) in the Command Interface Manual for more 

details. 

Basic Scripting

The I/O ports can be set and read by using the "put" and "get" command. See the I/O section (  here) in the Basic Scripting Manual for 

more details. 

Configuration via command interface

Configuration via SD memory card

Default Settings

Configuration 

Three ways to configure

There are three ways to configure the Avisaro products.

1. Using SD Memory Cards: Place all configuration commands in a file called "autorun.txt". Power up unit with SD card inserted. 

 more 

  

2. Using Web-Interface: All products with a WLAN or LAN interface can be configured using a build in web interface. Use your favorit 

browser to do the configuratio this way.   more  

  

3. Using Data Interface: All commands can be typed or send over the data interface (RS232, SPI, CAN, …). Commands can be send 

in ASCII format or in binary packed format.  more  

Things to configure

Typical parameter which require configuration are the "Data Interface" (RS232, CAN, ....), "Real Time Clock", "Network Interface" and other 

things. Find a list of typical parameters  here. 

                                                                                                                             

The works

For each configuration parameter, there is a command (see list  here). All those commands are 

send to the Avisaro module using the command interface. The format of the command is plain 

ASCII - just as one would type them into a terminal. 

In this example to the right an Avisaro WLAN Box is connected to the RS232 of a PC. A regular 

terminal program is used to communicate with the device. The command "ip" is send to set the IP 

adress for the WLAN interface. To check the settings, the "ip?" command is used.

 

RS232 data interface

Use a regular terminal program to communicate. Send a command terminated by <cr><lf> ( = "Enter"). An answer is send back by the 

Avisaro product, followed by the prompt sign (">"). 

CAN data interface

All commands a packaged into CAN frames. Those CAN frames are send to device ID 0x49 (default setting). The Avisaro device sends 

the answer back out on ID 0x49.

Example: "ip local 192.168.0.90" split into CAN messages:

1) ID: 0x49, Length: 8, Bytes: 0x69 0x70 0x20 0x6C 0x6F 0x63 0x61 0x6C     // for: ip local

2) ID: 0x49, Length: 8, Bytes: 0x20 0x31 0x39 0x32 0x2E 0x31 0x36 0x38      // for: 192.186

3) ID: 0x49, Length: 7, Bytes: 0x2E 0x30 0x2E 0x39 0x30 0x0D 0x0A              // for .0.90 cr lf

      

Answer: (">")

1) ID: 0x49, Length: 3, Bytes: 0x0D 0x0A 3E     // ">"  cr  lf

 

I2C data interface

The default I2C adress is decimal 73 on the I2C bus. A command is send by a I2C write. To read back the answer, issue a I2C read to 

this adress. The Avisaro device answers with 2 bytes which represents the length of the available data. If those are > 0 keep on reading to 

get the whole answer.

                                                                                                                             

The works

All commands available on the data interface (  more) can also be send via batch file. Enter the commands just as they would be 

entered on a terminal into a file called "autorun.txt". Place this file on the SD memory card. Insert the card into the Avisaro device. Power-up

the device. All commands are executed.  

Example

Download an example file  here . This file sets the interface to RS232 and configures the baudrate. The WLAN interface is configured 

to connect to a Access Point called "your-ssid" with wep encryption. The script "wc1-6.txt" is loaded and execution flag set to autostart. 

Finally the script is started right away.

echo Schnittstelle einstellen

prot rs232

rs232 9600 8 N 1 NONE

echo WLAN Settings

wlan ssid your-ssid

wlan mode infra

wlan security WEP104

wlan WEP 12345678901234567890abcdef

echo Script laden und ausführen

load wc1-6.txt

run auto

run

Details

l The last command must be terminated with a 'new line' (= cr and lf) in order to be executed

   

l There is no special feedback - like a LED - to the user that the autorun is finished with execution and whether or not there were 

errors. However, all command results are printed to the data interface - just as if those commands would have been typed in by the

user.

   

l To see the command results, check the outputs to the data interface. If this data interface is not available - for example it is 

connected fix to a sensor - there is the option to use the "prot file" command.  details  

                                                                                                                             

Configuration via web interface

The build-in web site provides an easy way to configure the Avisaro device. The web site is only available when the device is equipped 

with a WLAN or LAN interface. 

Connect to WLAN

An important step is to get the WLAN connection set up correctly. The configuration is done through the website and during normal 

operation the WLAN connection must work fine.

The easiest way to connect to the default 'avisaro' network is to have your WLAN utility list 

all WLANs which can be seen. If Microsoft Windows is used, it looks similar to this 

screenshot.

Manually, the default WLAN settings can be entered as well:

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

Configure TCP/IP

Firmware Versions v3.45 and later (20.11.2008):

The Avisaro Modules come with a build in DCHP server. That makes initial configuration easy: If the PC is set to "receive IP adress by 

DHCP", there is no need to change anything. Proceed with "Access to Website". If the PC has fixed IP adresses proceed as described 

here:

Previous Firmware Versions:

After WLAN is connected, the TCP settings must be configured. For initial setup, fixed IP adresses are used. In a lot of cases, a PC is set 

to receive its IP automatically (DHCP) - this needs to be changes temporarily. Change the TCP settings of your PC to match those (i.e. IP 

to *.70). The TCP default settings of the Avisaro products are as follows:

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Access to configuration website

Open an Internet Explorer, Firefox, ... and enter the IP adress fo the Avisaro product (WLAN: 192.168.0.74, 

Ethernet: 192.168.0.75)

The Login Page will show up. Default User is "admin", default password is "1234". 

A description of all the configuration websites is shown  here. 

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

I2C default settings

Address on I2C bus: 73 (decimal)

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Reset to default

Sometimes it becomes necessary to reset the module to default values. Choose the best ways depending on the product you have and 

depending on the access which is still possible. Be aware of the following after a reset to default:

l The automatic execution of the script is disabled. Thus, the LEDs will not light up until the script is restarted again. The script itself 

remains stored. 

l The default interface selection is RS232. Reconfigure the desired interface. 

 

Choose the best way to perform the reset:

l If WLAN is present: Without the need to attach any cables, the module can be set to default values. This way requires some WLAN 

configuration on your PC and requires to run a Java program. Other than that it is quirte convenient.

l If the Data Interface (RS232, I2C, CAN, ...) is available: Commands can be issued to reset the device. Be aware, that no 'Script' is 

executed, otherwise the Commands are viewed as data and not as commands.

l If the SD Slot is available: By issueing commands via the automatically executed 'autorun.txt' file, the default values can be 

activated. This is the easiest and most convenient way. 

 

WLAN Module 2.0

Base Module

Base Module - bottom view with processing unit 

WLAN Trailer Module with Base Module

WLAN Trailer Module without Base Module

WLAN with Base Module

SD Trailor Module without Base Module

SD Trailer and Base Module
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Operating modes

I/O, PWM, Analog Ports

Mechanical dimensions

User Manual
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WLAN Module

WLAN Logger Module 
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First Steps 

Avisaro 2.0 WLAN Module: Connect and Power Up

The Avisaro 2.0 WLAN Modules are powered with a DC voltage of 3.3 V and they draw about 290 mA. For initial testing, it 

is recommended to use a small mounting board so connections are stable. 

The Avisaro Modules are predefined with the RS232 connection active. All signals  

are low voltage TTL level (3.3 V). The signal lines are 5 V tolerant - this makes integration easier.  

To connect the RS232 to a PC, a level shifter such as a MAX232 must be used. For the CAN interface, use a CAN transceiver IC. 

The pin assignment of the connectors are found  here .  

The most common one is:

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

Configuration of data interface

The data interface of the Avisaro Module is predefined to RS232. The settings can be changed to I2C, CAN, SPI, Ethernet, RS485, ... as 

described  here . 

There is no LED indicating that the Avisaro Logger Module is power on. To test initial functionality, connect the module to a PC using a 

level shifter. The module prints out a prompt (">") when powered up.

The Avisaro WLAN Module will power up the WLAN which is indicated by a flashing red LED on top of the module.

Predefined application

Other than the "Box" or "Cube" product line, the "Module" are shipped with no application script pre installed. Those ready-to-

use application can be loaded (  here) as desired. 

There are four modes to operate or to interact with the Avisaro 2.0 products: 

1. Using predefined application - quick way to get started 

 more  

2. Text Command Interface (enter ASCII commands) - ideal if a programable device is present 

 more  

3. Paket interface ("API" - send control pakets)  - powerfull interface for micro controllers 

 more  

4. BASIC Scripting (small programs run on device) - customized behaviour  

 more  

Building Blocks 

Base Module

The Base Module contains the main processing unit for the Avisaro 2.0 products. This module is required 

in order to get any functionality at all. 

(  details) 

SD Trailor Module

The SD Trailor Modul can be plugged on to the Base Module. The SD Trailor Module contains a slot for SD / 

SDHC memory cards. The SD Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

WLAN Trailor Module

The WLAN Trailor Modul can be plugged on to the Base Module. The WLAN Trailor Module contains the 

WLAN sender and receiver and a on board antenna. This antenna is activated by a smal pig tail antenna 

cable. The WLAN Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

Stacking Base and Trailor Modules

Base Module and Trailor Modules are build to be stacked ontop each other. Just like LEGO Blocks, 

functionality can be added just as required by the application.

Connector Boards

The connector boards provide plugs and power supply. The modules shown above are stacked on to the 

connector boards. 

The connector boards are used either to get started easily, as a reference for your own application or to be 

build into the final application.

(  details) 

Pin Layout 

Orientation ("PIN 1")

The Avisaro 2.0 module has 24 pins. Pin no 1 is in the top left corner, all other pin numbers counting counterclockwise. The orientation of 

the Base and Trailor module is shown in those diagrams. 

1. Base Module's pin 1 is marked by a triangle 

2. SD Trailor Module's pin 1 is in the top left corner. Hold module such that the slot opening points upwards. 

3. WLAN Trailor Module's pin 1 is in the top left corner. Hold module such that the antenna points upwards.  

 

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

RS232 (2x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 O TXD-2 n.c. - 20

6 I RXD-2 n.c. - 19

7 O DTR-1 n.c. - 18

8 I RING-1 n.c. - 17

9 O TXD-1 GPIO I/O 16

10 I RXD-1 GPIO I/O 15

11 I CTS-1 Reset I 14

12 O RTS-1 GND P 13

CAN (1x)

The CAN interface is operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx into 

a CAN-H / CAN-L signal.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN Rx Reset I 14

12 O CAN Tx GND P 13

CAN (2x)

Both CAN interface are operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx 

into a CAN-H / CAN-L signal. Automotive CAN transceivers such as the TJA1041AT are supported. So are Single Wire CAN transceivers.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 I CAN 2 - Rx n.c. - 22

4 O CAN 2 - Tx n.c. - 21

5 O CAN - EN n.c. - 20

6 O CAN - STB n.c. - 19

7 O LED 2 n.c. - 18

8 I KEY n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN 1 Rx Reset I 14

12 O CAN 1 Tx GND P 13

SPI (slave)

The SPI interface is implemented as a slave.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

The SPI bus is using 8 bit words. 

Max SCK clock is 10 mHz. 

The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured. 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 I CS n.c. - 16

10 O MISO n.c. - 15

11 I MOSI Reset I 14

12 I SCK GND P 13

I2C (master or slave)

The I2C interface is implemented as a master or slave depending on configuration.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. SDA-0 I/O 16

10 - n.c. SCL-0 I/O  15

11 - n.c. Reset I 14

12 - -  GND P 13

If a pin is not used for data transmittion, this pin can be used as a input, output, pulse width modulation (PWM) or analog pin as described

here:

 

 
'I/O': pin is input or output or pwm or analog input (ADC), 'p' power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 I/O GPIO n.c. - 23

3 I/O GPIO n.c. - 22

4 I/O GPIO n.c. - 21

5 I/O GPIO, PWM n.c. - 20

6 I/O GPIO, PWM n.c. - 19

7 I/O GPIO, PWM n.c. - 18

8 I/O GPIO, ADC n.c. - 17

9 I/O GPIO, PWM, ADC I/O (open drain) I/O 16

10 I/O GPIO, PWM I/O (open drain) I  15

11 I/O  GPIO, PWM Reset I 14

12 I/O GPIO  GND P 13

Ethernet

The Ethernet interface is implemented using the ENC28J60 Ethernet controller by Microchip. This controller is connected to 

the Avisaro Module using the internal SPI interface. All drivers are allready in the Avisaro Firmware. The Avisaro Module has an 'auto-

recovery' to detect if a ENC is connected. An example layout for an Ethernet extension can be found  here. 

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY SPI-CS - 21

5 - n.c. n.c. - 20

6 - n.c. SPI-SCK - 19

7 - n.c. SPI-MOSI - 18

8 - n.c. SPI-MISO - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 - n.c. Reset I 14

12 - -  GND P 13

Electrical and mechanical details 

Electrical characteristics

Power supply

The modules power supply is 3.3 V (+/- 0.1V) 

Power consumption

Power consumption depends on the configuration: 

Base Board and WLAN Trailor: 280 mA (at 3.3V) with no power save activated

Base Board and WLAN Trailor: 90 mA (at 3.3V) with power save activated.

 

Base Board and SD Trailor: 90 mA (at 3.3V)

Signal level

Output signal levels are 3,3V (precisely: Vcc - 0.4V). Maximum output current is 4 mA. The short-circuit current is 45 mA (only for 

short period of time. Short circuit will damage the output driver).

 

Input signal levels can be 3,3V - 5V - thus a mixed voltage (3.3/5V) PCB is straight forward since no signals needs to be converted.

An input draws 3µA at high and at low level. A high level is defined for voltages above 2V, a low signal is smaller than 0.8 V.

Power considerations for the Real Time Clock

The V
BAT

 supply range to power the Real Time Clock is 2.0V to 4.6V. Recommended operating range is 2.4V to 3.6V. Typically, 

RTC fails when voltage drops below 1.6V. 

Power consumption of the Real Time Clock at V
BAT

 is 20µA. 

 

There is a reported issue with the real time clock power consumption. See  here  for details provided by NXP.

Base Module

b: relevant height of module: 4mm 

c: length of solder pin: 3mm 

a: extra relevant height if battery option is used: 3mm 

d: front edge to center of pin 1: 2mm 

e: back edge to center of pin 12: 1.5mm

Device weight: 6 gram

  

WLAN Trailer Module

The WLAN Trailer Module has the same footprint as the base module. Stacked onto the 

base module, the complete unit comes to a height of 12 mm. As a stand alone module, it 

comes to 8 mm. 

Weight WLAN Trailor Module: 8 gram

Weight WLAN Trailor and Base Module: 14 gram

  

SD Trailor Module

The SD Card Trailer Module has the same footprint as the Base Module.

Weight SD Trailor Module: 8 gram

Weight SD Trailor and Base Module: 14 gram

  

Combined WLAN and SD Trailer and Base Module

The Avisaro stacking system allows to build full featured systems by simply adding 

functionality. This example shows (bottom to top): 

1. User PCB – i.e. user specific IO drivers, interface boards, …  

2. SD-Card Trailer to read and write SD Memory Card. 

3. Spacer to give base module enough distance. These are simple 2.54 precision 

type PCB connectors. 

4. Base Module with all the drivers and smartness to operate the SD-Cards, WLAN 

interface and user logic. 

5. WLAN Trailer module to communicate wirelessly. 

Weight SD + WLAN Trailor Module, Spacer and Base Module: 22 gram

Examples

Data Interfaces and I/O Ports 

RS232 Interfaces (Primary and Auxiliary)

The primary RS232 interface is the default data interface. If nothing else is set, this is the active interface to receive and to send 

commands and data. All features are available through the RS232 interface.

The second RS232 is an auxiliary interface. No commands can be send, only data if supported by the script. The second RS232 interface 

is only adressable with BASIC Scripting.

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

Electrical considerations

The RS232 interface of the module is operating on 3.3 V levels. In order to operate with a PC or any other regular RS232 device, an 

external 'level shifter' IC is necessary. Typical ICs are the "MAX232" series from Maxim or Texas Instruments.

To connect the Avisaro Module directly to another micro controller, a direct wirering can be used. The IO pins of the Avisaro Module are 5 V 

compatible - thus no 3.3 V to 5 V needs to be done. Don't confuse that with the supply voltage, which needs to be 3.3V for the Avisaro 

Modules.  

How it works

To send data or commands, simply send them just as one would do sitting in front of a terminal window. All commands are completed 

with <cr><lf> (carriagle return and line feed). Data or answers from the Avisaro Module are send out without any notice. Use flow control to 

stop data sending by the module. 

Command Interface

The command interface is only available on the first RS232 interface. Text (ASCII) commands are send just as one would type them into a 

terminal. Commands are terminated with a <cr><lf>. Binary packet commands are send in the byte order. See the RS232 section (

 here) of the Command Interface section for more details. 

Basic Scripting

Within BASIC Scripting, both RS232 interfaces can be adressed. The primary one is fully supported with 'INPUT' and 'PRINT' commands, 

the auxiliary one only with 'get' and 'put' commands. See RS232 section (  here) of the BASIC Scripting manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

Configuration and commands

Use the following commands on the command interface to control the primary RS232 interface:

l prot: Select rs232 as active interface (  here) 

 

l rs232: Sets the parameter of the rs232 interface (  here)  

If a network interface is present, use the following web sites to control the RS232 interface:

l rs232: Sets the interface parameter. (  more) 

 

l general: Select i2c as active interface. (  more)  

Use the following BASIC scripting commands to control the primary or auxiliary RS232 interface:

l auxopen: Activate auxiliary rs232 interface. (  more)

 

l put: Send data on bus. (  more)  

l get: Receive data on bus. (  more)    

 

                                                                                                                             

I2C Interface

 The I2C interface can be set to operate as a slave or master interface. If set to slave mode, the Avisaro Module can be controlled by a 

micro controller. If set to master mode, the Avisaro Module can control sensors or other devices.

The I2C interface is not the default interface when shipped or when module was reseted to factory defaults. 

I2C default settings

Address on I2C bus: 73 (decimal)

Electrical considerations

The I2C interface can operate with speeds up to 400 kbit/s.

The typical pull-up resistors for the SCL and SDA needs to be applied externally. 

Using I2C interface (Slave)

The Avisaro Module can operate as a slave device on an I2C bus.  The slave mode allows to use all features of the Avisaro Module:  

l The Command Interface is available in ASCII and in binary packet mode.   

l BASIC Scripting can be used to automate data handling 

How it works

To send and receive data using the I2C bus, the Avisaro Module is simply adressed with its I2C bus adress. Data to be send are 

transmitted using a 'I2C bus write', followed by the data and terminated by an 'I2C Stop'. Data to be read are fetched by using a 'I2C bus 

read', followed by SCL clocks to read and terminated by an 'I2C Stop'. 

Command Interface

To send a command, perform a I2C write to the Avisaro module on the bus (by default it is address 73 decimal). Send the command (like 

"time?") by sending the ASCII values: 0x74, 0x69, 0x6d, 0x65, 0x3f  . The command needs to be terminated with a carriage return: 0x0d, 

0x0a . Finish the I2C communication with a I2C 'stop' sequence.

To read the answer, perform a I2C read to the Avisaro module. The module will return 0xFF if no valid answer can be read. Keep on 

reading until valid text (ASCII) character are read. Finish the I2C read when all characters are read - to be recognized at a 0xFF after the 

last 0x0d 0x0a.

It is required to read the answer, otherwise the module will be blocked by unread answeres.

See the I2C Section (  here) in the Command Interface Manual for more details on how to send text (ASCII) commands or binary packet 

commands.

Basic Scripting

The regular 'INPUT' and 'PRINT' commands can be used in BASIC Scripting to communicate with the I2C Slave interface. Data which are 

send to the modules adress (default 73 decimal) can be read with 'INPUT'. Replies can be send out with 'PRINT' and than read on the I2C

bus.

See the I2C Section (  here) in the BASIC Scripting Manual for more details. 

Predefined applications

Most predefined application scripts can be used with the I2C slave interface as well. In most cases, only the data interface needs to be 

changed from i.e. RS232 to I2C in order to perform the defined function. Check the predefined scripts for details.

 

Example: The Script WR1 (  more) can also be used for I2C: 

l Configure Avisaro Modul to use I2C as data interface. 

l Load the script WR1. 

l Use micro controller to send data through I2C. All data will be transfered wirelessly to and from the Avisaro Module. 

Configuration and commands

Use the following commands on the command interface to control the i2c interface

l prot: Select i2c as active interface.  more  

 

  

l i2c: Set bus address.  more  

Note: After a reset to default, the 'prot' command can't be send via the I2C bus since the default data interface is RS232. Thus, the 'prot i2c'

command must be send via SD card or via web interface.

If a network interface is present, use the following web site entries to control the i2c interface

l i2c: Set bus address.  more

 

l general: Select i2c as active interface.  more    

Use the following BASIC commands to control and access the i2c interface

l auxopen: Activate i2c bus.   more

 

l put: Send data on bus.  more    

l get: Receive data on bus.  more    

Using I2C interface (Master)

The I2C in Master mode is only available within BASIC Scripting. With the master mode, sensors or any other I2C device can be 

connected to the Avisaro Module.

See I2C Section of the BASIC Scripting Manual for details (  here). 

                                                                                                                             

CAN Interfaces (Primary and Auxiliary)

There are two CAN interfaces. The primary one can be used to transmit data as well as to send commands. The second CAN interface is 

controlled by scripting only. 

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

Electrical considerations

The CAN interfaces of the module are operating at 3.3V levels and as 'Tx' / 'Rx' signals. In order to operate with a regular CAN bus, a "CAN 

Transceiver IC" needs to be added. This IC converts the Tx/Rx signals into the differential signals of a CAN bus.

To connect the Avisaro Module directly to a micro controller using the CAN bus - the Tx / Rx line typically can be used without any additional

devices. 

How it works

Data or commands send to the Avisaro Module is packaged into the payload of the CAN messages. 

Command Interface

The command interface is only available on CAN port 1. Text (ASCII) commands are packed in CAN messages segmented into 8 bytes. 

Thus, to send a "listen 101 23<cr><lf>" command - this would split into "listen 1" and "01 23<cr><lf>" to fit into the CAN payload field. The 

CAN messages are adressed to "receive ID" as configured. The answer (in this case "ok") will be send out by the module to the "send ID" 

- again segmented into 8 byte segments. 

Basic Scripting

Both CAN interfaces are available within BASIC scripting. 

The first interface can be adressed through regular 'INPUT' and 'PRINT' commands. Those commands hide the CAN frames and only 

work with the content of the payload. 

Special commands such as 'get' and 'put' allow to work with the full CAN frames on both interfaces. The message ID and other CAN fields

can be set individually.

See the CAN section (  here) in the BASIC Scripting Manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

                                                                                                                             

SPI Interface

The SPI interface is the fastest interface of the Avisaro 2.0 module. It is designed to be connected to a micro controller or to programmable

logic (FPGA). When connected to a micro controller we recommend to use the 'packet interface' (see details later), when connected to a 

FPGA, the simpler 'streaming modus' can be used. The SPI interface is not the default interface when shipped or when module was 

reseted to factory defaults. 

SPI bus timing

The SPI bus timing is controlled by two parameters: clock polarity and clock phase. This is how those parameters effect bus timing: 

CPOL and CPHA settings First data driven Other data driven Data sampled

CPOL = 0, CPHA = 0 Prior to first SCK rising edge SCK falling edge SCK rising edge

CPOL = 0, CPHA = 1 First SCK rising edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 0 Prior to first SCK falling edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 1 First SCK falling edge SCK falling edge SCK rising edge

See the following timing diagrams for details (click to enlarge): 

SPI default settings

l The SPI bus is using 8 bit words. 

l Maximum SCK clock is 10 MHz. The effective data rate depends on the type of application. 

l The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured.  

'Fill-bytes'

With each byte which is send to the Avisaro Module, one byte is also received (... which is true for all SPI interfaces). If there is no valid data

to be send either direction, a hex 0xFF is send.

   

Using SPI Interface

The SPI interface is designed to connect the Avisaro WLAN Module or Avisaro Logger Module to a Micro Controller.

See   here for a general describtion on how to configure Avisaro 2.0 products. 

Website

Use the following web site entries to control the SPI interface

l SPI: Set spi interface parameter.   more

 

l general: Select spi as active interface.  more    

Command interface

Use the following command to control the spi interface

l spi: Sets SPI parameter.   more. Notice that in order to use the command interface, the interface must work in the first place. In 

most case, this command is used in the 'autorun.txt' configuration file.

    

l prot: Select SPI as active interface.   more      

Once configured, one can send text commands or packet commands:

l Text commands: Send ASCII values of the commands just as one would send them over a RS232 connection. Finish each 

command with "carrige return and line feed" (0x0D, 0x0A). See  here for ASCII table.  For each character clocked in, a 0xFF will 

be send from the Avisaro Module.

To read the command answer, keep on sending 'dummy bytes' (0xFF). After a view milliseconds, the Avisaro Module will answer 

with ASCII characters followed by the carrige return and line feed. If no more data are to be send, only 0xFF are received. 

    

l Packet interface: The packet interface is usually the more suitable interface to work with the SPI interface. See  here  for details 

on the packet interface. Notice: Since a start and end of a packet is well defined, it is unambiguous whether a 0xFF byte is a valid 

byte or whether it is a fill-byte. 

BASIC scripting

Use the following BASIC commands to control and access the SPI interface

l put: Send data on bus.  more   

 

l get: Receive data on bus.  more    

Wireless SPI data

The Script WR1 (  more) can also be used for SPI:
 

l Configure Avisaro Modul to use SPI as data interface. 

l Load the script WR1. 

l Use micro controller to send data through SPI. All data will be transfered wirelessly to and from the Avisaro Module. 

                                                                                                                             

I/O, PWM, AD/DA

Most of the I/O pins of the Avisaro Module can be used as a "General Purpose Input or Output" (GPIO), as analogue input ports and as 

"Pulse Wide Modulation" ports. See pin layout for possible pin assignments.

l I/O Pins (Input, Output Pins or GPIO): Switch LEDs, get key inputs

   

l PWM Pins (Pulse Width Modulation): Control servo-actuator, dim LEDs, digital to analog (with capacitor)

   

l Analog Input: Temperatur sensors, any analog signal 

Default settings

All pins are input ports by default (after power up). Than, the last port direction command is the one which counts. Example: CAN port two 

was activated and later pin 3 is declared as an output port - this ends up in port 3 being an output port and the CAN bus is not functional.  

Electrical considerations

See the electrical section (  here) in the Module Manual for details on max current, etc .. for the port pins.
 

Command Interface

The I/O ports can be set and read by using the "port" command. See the I/O section (  here) in the Command Interface Manual for more 

details. 

Basic Scripting

The I/O ports can be set and read by using the "put" and "get" command. See the I/O section (  here) in the Basic Scripting Manual for 

more details. 

Configuration via command interface

Configuration via SD memory card

Default Settings

Configuration 

Three ways to configure

There are three ways to configure the Avisaro products.

1. Using SD Memory Cards: Place all configuration commands in a file called "autorun.txt". Power up unit with SD card inserted. 

 more 

  

2. Using Web-Interface: All products with a WLAN or LAN interface can be configured using a build in web interface. Use your favorit 

browser to do the configuratio this way.   more  

  

3. Using Data Interface: All commands can be typed or send over the data interface (RS232, SPI, CAN, …). Commands can be send 

in ASCII format or in binary packed format.  more  

Things to configure

Typical parameter which require configuration are the "Data Interface" (RS232, CAN, ....), "Real Time Clock", "Network Interface" and other 

things. Find a list of typical parameters  here. 

                                                                                                                             

The works

For each configuration parameter, there is a command (see list  here). All those commands are 

send to the Avisaro module using the command interface. The format of the command is plain 

ASCII - just as one would type them into a terminal. 

In this example to the right an Avisaro WLAN Box is connected to the RS232 of a PC. A regular 

terminal program is used to communicate with the device. The command "ip" is send to set the IP 

adress for the WLAN interface. To check the settings, the "ip?" command is used.

 

RS232 data interface

Use a regular terminal program to communicate. Send a command terminated by <cr><lf> ( = "Enter"). An answer is send back by the 

Avisaro product, followed by the prompt sign (">"). 

CAN data interface

All commands a packaged into CAN frames. Those CAN frames are send to device ID 0x49 (default setting). The Avisaro device sends 

the answer back out on ID 0x49.

Example: "ip local 192.168.0.90" split into CAN messages:

1) ID: 0x49, Length: 8, Bytes: 0x69 0x70 0x20 0x6C 0x6F 0x63 0x61 0x6C     // for: ip local

2) ID: 0x49, Length: 8, Bytes: 0x20 0x31 0x39 0x32 0x2E 0x31 0x36 0x38      // for: 192.186

3) ID: 0x49, Length: 7, Bytes: 0x2E 0x30 0x2E 0x39 0x30 0x0D 0x0A              // for .0.90 cr lf

      

Answer: (">")

1) ID: 0x49, Length: 3, Bytes: 0x0D 0x0A 3E     // ">"  cr  lf

 

I2C data interface

The default I2C adress is decimal 73 on the I2C bus. A command is send by a I2C write. To read back the answer, issue a I2C read to 

this adress. The Avisaro device answers with 2 bytes which represents the length of the available data. If those are > 0 keep on reading to 

get the whole answer.

                                                                                                                             

The works

All commands available on the data interface (  more) can also be send via batch file. Enter the commands just as they would be 

entered on a terminal into a file called "autorun.txt". Place this file on the SD memory card. Insert the card into the Avisaro device. Power-up

the device. All commands are executed.  

Example

Download an example file  here . This file sets the interface to RS232 and configures the baudrate. The WLAN interface is configured 

to connect to a Access Point called "your-ssid" with wep encryption. The script "wc1-6.txt" is loaded and execution flag set to autostart. 

Finally the script is started right away.

echo Schnittstelle einstellen

prot rs232

rs232 9600 8 N 1 NONE

echo WLAN Settings

wlan ssid your-ssid

wlan mode infra

wlan security WEP104

wlan WEP 12345678901234567890abcdef

echo Script laden und ausführen

load wc1-6.txt

run auto

run

Details

l The last command must be terminated with a 'new line' (= cr and lf) in order to be executed

   

l There is no special feedback - like a LED - to the user that the autorun is finished with execution and whether or not there were 

errors. However, all command results are printed to the data interface - just as if those commands would have been typed in by the

user.

   

l To see the command results, check the outputs to the data interface. If this data interface is not available - for example it is 

connected fix to a sensor - there is the option to use the "prot file" command.  details  

                                                                                                                             

Configuration via web interface

The build-in web site provides an easy way to configure the Avisaro device. The web site is only available when the device is equipped 

with a WLAN or LAN interface. 

Connect to WLAN

An important step is to get the WLAN connection set up correctly. The configuration is done through the website and during normal 

operation the WLAN connection must work fine.

The easiest way to connect to the default 'avisaro' network is to have your WLAN utility list 

all WLANs which can be seen. If Microsoft Windows is used, it looks similar to this 

screenshot.

Manually, the default WLAN settings can be entered as well:

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

Configure TCP/IP

Firmware Versions v3.45 and later (20.11.2008):

The Avisaro Modules come with a build in DCHP server. That makes initial configuration easy: If the PC is set to "receive IP adress by 

DHCP", there is no need to change anything. Proceed with "Access to Website". If the PC has fixed IP adresses proceed as described 

here:

Previous Firmware Versions:

After WLAN is connected, the TCP settings must be configured. For initial setup, fixed IP adresses are used. In a lot of cases, a PC is set 

to receive its IP automatically (DHCP) - this needs to be changes temporarily. Change the TCP settings of your PC to match those (i.e. IP 

to *.70). The TCP default settings of the Avisaro products are as follows:

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Access to configuration website

Open an Internet Explorer, Firefox, ... and enter the IP adress fo the Avisaro product (WLAN: 192.168.0.74, 

Ethernet: 192.168.0.75)

The Login Page will show up. Default User is "admin", default password is "1234". 

A description of all the configuration websites is shown  here. 

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

I2C default settings

Address on I2C bus: 73 (decimal)

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Reset to default

Sometimes it becomes necessary to reset the module to default values. Choose the best ways depending on the product you have and 

depending on the access which is still possible. Be aware of the following after a reset to default:

l The automatic execution of the script is disabled. Thus, the LEDs will not light up until the script is restarted again. The script itself 

remains stored. 

l The default interface selection is RS232. Reconfigure the desired interface. 

 

Choose the best way to perform the reset:

l If WLAN is present: Without the need to attach any cables, the module can be set to default values. This way requires some WLAN 

configuration on your PC and requires to run a Java program. Other than that it is quirte convenient.

l If the Data Interface (RS232, I2C, CAN, ...) is available: Commands can be issued to reset the device. Be aware, that no 'Script' is 

executed, otherwise the Commands are viewed as data and not as commands.

l If the SD Slot is available: By issueing commands via the automatically executed 'autorun.txt' file, the default values can be 

activated. This is the easiest and most convenient way. 

 

WLAN Module 2.0

Base Module

Base Module - bottom view with processing unit 

WLAN Trailer Module with Base Module

WLAN Trailer Module without Base Module

WLAN with Base Module

SD Trailor Module without Base Module

SD Trailer and Base Module
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First Steps 

Avisaro 2.0 WLAN Module: Connect and Power Up

The Avisaro 2.0 WLAN Modules are powered with a DC voltage of 3.3 V and they draw about 290 mA. For initial testing, it 

is recommended to use a small mounting board so connections are stable. 

The Avisaro Modules are predefined with the RS232 connection active. All signals  

are low voltage TTL level (3.3 V). The signal lines are 5 V tolerant - this makes integration easier.  

To connect the RS232 to a PC, a level shifter such as a MAX232 must be used. For the CAN interface, use a CAN transceiver IC. 

The pin assignment of the connectors are found  here .  

The most common one is:

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

Configuration of data interface

The data interface of the Avisaro Module is predefined to RS232. The settings can be changed to I2C, CAN, SPI, Ethernet, RS485, ... as 

described  here . 

There is no LED indicating that the Avisaro Logger Module is power on. To test initial functionality, connect the module to a PC using a 

level shifter. The module prints out a prompt (">") when powered up.

The Avisaro WLAN Module will power up the WLAN which is indicated by a flashing red LED on top of the module.

Predefined application

Other than the "Box" or "Cube" product line, the "Module" are shipped with no application script pre installed. Those ready-to-

use application can be loaded (  here) as desired. 

There are four modes to operate or to interact with the Avisaro 2.0 products: 

1. Using predefined application - quick way to get started 

 more  

2. Text Command Interface (enter ASCII commands) - ideal if a programable device is present 

 more  

3. Paket interface ("API" - send control pakets)  - powerfull interface for micro controllers 

 more  

4. BASIC Scripting (small programs run on device) - customized behaviour  

 more  

Building Blocks 

Base Module

The Base Module contains the main processing unit for the Avisaro 2.0 products. This module is required 

in order to get any functionality at all. 

(  details) 

SD Trailor Module

The SD Trailor Modul can be plugged on to the Base Module. The SD Trailor Module contains a slot for SD / 

SDHC memory cards. The SD Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

WLAN Trailor Module

The WLAN Trailor Modul can be plugged on to the Base Module. The WLAN Trailor Module contains the 

WLAN sender and receiver and a on board antenna. This antenna is activated by a smal pig tail antenna 

cable. The WLAN Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

Stacking Base and Trailor Modules

Base Module and Trailor Modules are build to be stacked ontop each other. Just like LEGO Blocks, 

functionality can be added just as required by the application.

Connector Boards

The connector boards provide plugs and power supply. The modules shown above are stacked on to the 

connector boards. 

The connector boards are used either to get started easily, as a reference for your own application or to be 

build into the final application.

(  details) 

Pin Layout 

Orientation ("PIN 1")

The Avisaro 2.0 module has 24 pins. Pin no 1 is in the top left corner, all other pin numbers counting counterclockwise. The orientation of 

the Base and Trailor module is shown in those diagrams. 

1. Base Module's pin 1 is marked by a triangle 

2. SD Trailor Module's pin 1 is in the top left corner. Hold module such that the slot opening points upwards. 

3. WLAN Trailor Module's pin 1 is in the top left corner. Hold module such that the antenna points upwards.  

 

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

RS232 (2x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 O TXD-2 n.c. - 20

6 I RXD-2 n.c. - 19

7 O DTR-1 n.c. - 18

8 I RING-1 n.c. - 17

9 O TXD-1 GPIO I/O 16

10 I RXD-1 GPIO I/O 15

11 I CTS-1 Reset I 14

12 O RTS-1 GND P 13

CAN (1x)

The CAN interface is operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx into 

a CAN-H / CAN-L signal.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN Rx Reset I 14

12 O CAN Tx GND P 13

CAN (2x)

Both CAN interface are operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx 

into a CAN-H / CAN-L signal. Automotive CAN transceivers such as the TJA1041AT are supported. So are Single Wire CAN transceivers.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 I CAN 2 - Rx n.c. - 22

4 O CAN 2 - Tx n.c. - 21

5 O CAN - EN n.c. - 20

6 O CAN - STB n.c. - 19

7 O LED 2 n.c. - 18

8 I KEY n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN 1 Rx Reset I 14

12 O CAN 1 Tx GND P 13

SPI (slave)

The SPI interface is implemented as a slave.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

The SPI bus is using 8 bit words. 

Max SCK clock is 10 mHz. 

The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured. 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 I CS n.c. - 16

10 O MISO n.c. - 15

11 I MOSI Reset I 14

12 I SCK GND P 13

I2C (master or slave)

The I2C interface is implemented as a master or slave depending on configuration.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. SDA-0 I/O 16

10 - n.c. SCL-0 I/O  15

11 - n.c. Reset I 14

12 - -  GND P 13

If a pin is not used for data transmittion, this pin can be used as a input, output, pulse width modulation (PWM) or analog pin as described

here:

 

 
'I/O': pin is input or output or pwm or analog input (ADC), 'p' power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 I/O GPIO n.c. - 23

3 I/O GPIO n.c. - 22

4 I/O GPIO n.c. - 21

5 I/O GPIO, PWM n.c. - 20

6 I/O GPIO, PWM n.c. - 19

7 I/O GPIO, PWM n.c. - 18

8 I/O GPIO, ADC n.c. - 17

9 I/O GPIO, PWM, ADC I/O (open drain) I/O 16

10 I/O GPIO, PWM I/O (open drain) I  15

11 I/O  GPIO, PWM Reset I 14

12 I/O GPIO  GND P 13

Ethernet

The Ethernet interface is implemented using the ENC28J60 Ethernet controller by Microchip. This controller is connected to 

the Avisaro Module using the internal SPI interface. All drivers are allready in the Avisaro Firmware. The Avisaro Module has an 'auto-

recovery' to detect if a ENC is connected. An example layout for an Ethernet extension can be found  here. 

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY SPI-CS - 21

5 - n.c. n.c. - 20

6 - n.c. SPI-SCK - 19

7 - n.c. SPI-MOSI - 18

8 - n.c. SPI-MISO - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 - n.c. Reset I 14

12 - -  GND P 13

Electrical and mechanical details 

Electrical characteristics

Power supply

The modules power supply is 3.3 V (+/- 0.1V) 

Power consumption

Power consumption depends on the configuration: 

Base Board and WLAN Trailor: 280 mA (at 3.3V) with no power save activated

Base Board and WLAN Trailor: 90 mA (at 3.3V) with power save activated.

 

Base Board and SD Trailor: 90 mA (at 3.3V)

Signal level

Output signal levels are 3,3V (precisely: Vcc - 0.4V). Maximum output current is 4 mA. The short-circuit current is 45 mA (only for 

short period of time. Short circuit will damage the output driver).

 

Input signal levels can be 3,3V - 5V - thus a mixed voltage (3.3/5V) PCB is straight forward since no signals needs to be converted.

An input draws 3µA at high and at low level. A high level is defined for voltages above 2V, a low signal is smaller than 0.8 V.

Power considerations for the Real Time Clock

The V
BAT

 supply range to power the Real Time Clock is 2.0V to 4.6V. Recommended operating range is 2.4V to 3.6V. Typically, 

RTC fails when voltage drops below 1.6V. 

Power consumption of the Real Time Clock at V
BAT

 is 20µA. 

 

There is a reported issue with the real time clock power consumption. See  here  for details provided by NXP.

Base Module

b: relevant height of module: 4mm 

c: length of solder pin: 3mm 

a: extra relevant height if battery option is used: 3mm 

d: front edge to center of pin 1: 2mm 

e: back edge to center of pin 12: 1.5mm

Device weight: 6 gram

  

WLAN Trailer Module

The WLAN Trailer Module has the same footprint as the base module. Stacked onto the 

base module, the complete unit comes to a height of 12 mm. As a stand alone module, it 

comes to 8 mm. 

Weight WLAN Trailor Module: 8 gram

Weight WLAN Trailor and Base Module: 14 gram

  

SD Trailor Module

The SD Card Trailer Module has the same footprint as the Base Module.

Weight SD Trailor Module: 8 gram

Weight SD Trailor and Base Module: 14 gram

  

Combined WLAN and SD Trailer and Base Module

The Avisaro stacking system allows to build full featured systems by simply adding 

functionality. This example shows (bottom to top): 

1. User PCB – i.e. user specific IO drivers, interface boards, …  

2. SD-Card Trailer to read and write SD Memory Card. 

3. Spacer to give base module enough distance. These are simple 2.54 precision 

type PCB connectors. 

4. Base Module with all the drivers and smartness to operate the SD-Cards, WLAN 

interface and user logic. 

5. WLAN Trailer module to communicate wirelessly. 

Weight SD + WLAN Trailor Module, Spacer and Base Module: 22 gram

Examples

Data Interfaces and I/O Ports 

RS232 Interfaces (Primary and Auxiliary)

The primary RS232 interface is the default data interface. If nothing else is set, this is the active interface to receive and to send 

commands and data. All features are available through the RS232 interface.

The second RS232 is an auxiliary interface. No commands can be send, only data if supported by the script. The second RS232 interface 

is only adressable with BASIC Scripting.

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

Electrical considerations

The RS232 interface of the module is operating on 3.3 V levels. In order to operate with a PC or any other regular RS232 device, an 

external 'level shifter' IC is necessary. Typical ICs are the "MAX232" series from Maxim or Texas Instruments.

To connect the Avisaro Module directly to another micro controller, a direct wirering can be used. The IO pins of the Avisaro Module are 5 V 

compatible - thus no 3.3 V to 5 V needs to be done. Don't confuse that with the supply voltage, which needs to be 3.3V for the Avisaro 

Modules.  

How it works

To send data or commands, simply send them just as one would do sitting in front of a terminal window. All commands are completed 

with <cr><lf> (carriagle return and line feed). Data or answers from the Avisaro Module are send out without any notice. Use flow control to 

stop data sending by the module. 

Command Interface

The command interface is only available on the first RS232 interface. Text (ASCII) commands are send just as one would type them into a 

terminal. Commands are terminated with a <cr><lf>. Binary packet commands are send in the byte order. See the RS232 section (

 here) of the Command Interface section for more details. 

Basic Scripting

Within BASIC Scripting, both RS232 interfaces can be adressed. The primary one is fully supported with 'INPUT' and 'PRINT' commands, 

the auxiliary one only with 'get' and 'put' commands. See RS232 section (  here) of the BASIC Scripting manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

Configuration and commands

Use the following commands on the command interface to control the primary RS232 interface:

l prot: Select rs232 as active interface (  here) 

 

l rs232: Sets the parameter of the rs232 interface (  here)  

If a network interface is present, use the following web sites to control the RS232 interface:

l rs232: Sets the interface parameter. (  more) 

 

l general: Select i2c as active interface. (  more)  

Use the following BASIC scripting commands to control the primary or auxiliary RS232 interface:

l auxopen: Activate auxiliary rs232 interface. (  more)

 

l put: Send data on bus. (  more)  

l get: Receive data on bus. (  more)    

 

                                                                                                                             

I2C Interface

 The I2C interface can be set to operate as a slave or master interface. If set to slave mode, the Avisaro Module can be controlled by a 

micro controller. If set to master mode, the Avisaro Module can control sensors or other devices.

The I2C interface is not the default interface when shipped or when module was reseted to factory defaults. 

I2C default settings

Address on I2C bus: 73 (decimal)

Electrical considerations

The I2C interface can operate with speeds up to 400 kbit/s.

The typical pull-up resistors for the SCL and SDA needs to be applied externally. 

Using I2C interface (Slave)

The Avisaro Module can operate as a slave device on an I2C bus.  The slave mode allows to use all features of the Avisaro Module:  

l The Command Interface is available in ASCII and in binary packet mode.   

l BASIC Scripting can be used to automate data handling 

How it works

To send and receive data using the I2C bus, the Avisaro Module is simply adressed with its I2C bus adress. Data to be send are 

transmitted using a 'I2C bus write', followed by the data and terminated by an 'I2C Stop'. Data to be read are fetched by using a 'I2C bus 

read', followed by SCL clocks to read and terminated by an 'I2C Stop'. 

Command Interface

To send a command, perform a I2C write to the Avisaro module on the bus (by default it is address 73 decimal). Send the command (like 

"time?") by sending the ASCII values: 0x74, 0x69, 0x6d, 0x65, 0x3f  . The command needs to be terminated with a carriage return: 0x0d, 

0x0a . Finish the I2C communication with a I2C 'stop' sequence.

To read the answer, perform a I2C read to the Avisaro module. The module will return 0xFF if no valid answer can be read. Keep on 

reading until valid text (ASCII) character are read. Finish the I2C read when all characters are read - to be recognized at a 0xFF after the 

last 0x0d 0x0a.

It is required to read the answer, otherwise the module will be blocked by unread answeres.

See the I2C Section (  here) in the Command Interface Manual for more details on how to send text (ASCII) commands or binary packet 

commands.

Basic Scripting

The regular 'INPUT' and 'PRINT' commands can be used in BASIC Scripting to communicate with the I2C Slave interface. Data which are 

send to the modules adress (default 73 decimal) can be read with 'INPUT'. Replies can be send out with 'PRINT' and than read on the I2C

bus.

See the I2C Section (  here) in the BASIC Scripting Manual for more details. 

Predefined applications

Most predefined application scripts can be used with the I2C slave interface as well. In most cases, only the data interface needs to be 

changed from i.e. RS232 to I2C in order to perform the defined function. Check the predefined scripts for details.

 

Example: The Script WR1 (  more) can also be used for I2C: 

l Configure Avisaro Modul to use I2C as data interface. 

l Load the script WR1. 

l Use micro controller to send data through I2C. All data will be transfered wirelessly to and from the Avisaro Module. 

Configuration and commands

Use the following commands on the command interface to control the i2c interface

l prot: Select i2c as active interface.  more  

 

  

l i2c: Set bus address.  more  

Note: After a reset to default, the 'prot' command can't be send via the I2C bus since the default data interface is RS232. Thus, the 'prot i2c'

command must be send via SD card or via web interface.

If a network interface is present, use the following web site entries to control the i2c interface

l i2c: Set bus address.  more

 

l general: Select i2c as active interface.  more    

Use the following BASIC commands to control and access the i2c interface

l auxopen: Activate i2c bus.   more

 

l put: Send data on bus.  more    

l get: Receive data on bus.  more    

Using I2C interface (Master)

The I2C in Master mode is only available within BASIC Scripting. With the master mode, sensors or any other I2C device can be 

connected to the Avisaro Module.

See I2C Section of the BASIC Scripting Manual for details (  here). 

                                                                                                                             

CAN Interfaces (Primary and Auxiliary)

There are two CAN interfaces. The primary one can be used to transmit data as well as to send commands. The second CAN interface is 

controlled by scripting only. 

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

Electrical considerations

The CAN interfaces of the module are operating at 3.3V levels and as 'Tx' / 'Rx' signals. In order to operate with a regular CAN bus, a "CAN 

Transceiver IC" needs to be added. This IC converts the Tx/Rx signals into the differential signals of a CAN bus.

To connect the Avisaro Module directly to a micro controller using the CAN bus - the Tx / Rx line typically can be used without any additional

devices. 

How it works

Data or commands send to the Avisaro Module is packaged into the payload of the CAN messages. 

Command Interface

The command interface is only available on CAN port 1. Text (ASCII) commands are packed in CAN messages segmented into 8 bytes. 

Thus, to send a "listen 101 23<cr><lf>" command - this would split into "listen 1" and "01 23<cr><lf>" to fit into the CAN payload field. The 

CAN messages are adressed to "receive ID" as configured. The answer (in this case "ok") will be send out by the module to the "send ID" 

- again segmented into 8 byte segments. 

Basic Scripting

Both CAN interfaces are available within BASIC scripting. 

The first interface can be adressed through regular 'INPUT' and 'PRINT' commands. Those commands hide the CAN frames and only 

work with the content of the payload. 

Special commands such as 'get' and 'put' allow to work with the full CAN frames on both interfaces. The message ID and other CAN fields

can be set individually.

See the CAN section (  here) in the BASIC Scripting Manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

                                                                                                                             

SPI Interface

The SPI interface is the fastest interface of the Avisaro 2.0 module. It is designed to be connected to a micro controller or to programmable

logic (FPGA). When connected to a micro controller we recommend to use the 'packet interface' (see details later), when connected to a 

FPGA, the simpler 'streaming modus' can be used. The SPI interface is not the default interface when shipped or when module was 

reseted to factory defaults. 

SPI bus timing

The SPI bus timing is controlled by two parameters: clock polarity and clock phase. This is how those parameters effect bus timing: 

CPOL and CPHA settings First data driven Other data driven Data sampled

CPOL = 0, CPHA = 0 Prior to first SCK rising edge SCK falling edge SCK rising edge

CPOL = 0, CPHA = 1 First SCK rising edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 0 Prior to first SCK falling edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 1 First SCK falling edge SCK falling edge SCK rising edge

See the following timing diagrams for details (click to enlarge): 

SPI default settings

l The SPI bus is using 8 bit words. 

l Maximum SCK clock is 10 MHz. The effective data rate depends on the type of application. 

l The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured.  

'Fill-bytes'

With each byte which is send to the Avisaro Module, one byte is also received (... which is true for all SPI interfaces). If there is no valid data

to be send either direction, a hex 0xFF is send.

   

Using SPI Interface

The SPI interface is designed to connect the Avisaro WLAN Module or Avisaro Logger Module to a Micro Controller.

See   here for a general describtion on how to configure Avisaro 2.0 products. 

Website

Use the following web site entries to control the SPI interface

l SPI: Set spi interface parameter.   more

 

l general: Select spi as active interface.  more    

Command interface

Use the following command to control the spi interface

l spi: Sets SPI parameter.   more. Notice that in order to use the command interface, the interface must work in the first place. In 

most case, this command is used in the 'autorun.txt' configuration file.

    

l prot: Select SPI as active interface.   more      

Once configured, one can send text commands or packet commands:

l Text commands: Send ASCII values of the commands just as one would send them over a RS232 connection. Finish each 

command with "carrige return and line feed" (0x0D, 0x0A). See  here for ASCII table.  For each character clocked in, a 0xFF will 

be send from the Avisaro Module.

To read the command answer, keep on sending 'dummy bytes' (0xFF). After a view milliseconds, the Avisaro Module will answer 

with ASCII characters followed by the carrige return and line feed. If no more data are to be send, only 0xFF are received. 

    

l Packet interface: The packet interface is usually the more suitable interface to work with the SPI interface. See  here  for details 

on the packet interface. Notice: Since a start and end of a packet is well defined, it is unambiguous whether a 0xFF byte is a valid 

byte or whether it is a fill-byte. 

BASIC scripting

Use the following BASIC commands to control and access the SPI interface

l put: Send data on bus.  more   

 

l get: Receive data on bus.  more    

Wireless SPI data

The Script WR1 (  more) can also be used for SPI:
 

l Configure Avisaro Modul to use SPI as data interface. 

l Load the script WR1. 

l Use micro controller to send data through SPI. All data will be transfered wirelessly to and from the Avisaro Module. 

                                                                                                                             

I/O, PWM, AD/DA

Most of the I/O pins of the Avisaro Module can be used as a "General Purpose Input or Output" (GPIO), as analogue input ports and as 

"Pulse Wide Modulation" ports. See pin layout for possible pin assignments.

l I/O Pins (Input, Output Pins or GPIO): Switch LEDs, get key inputs

   

l PWM Pins (Pulse Width Modulation): Control servo-actuator, dim LEDs, digital to analog (with capacitor)

   

l Analog Input: Temperatur sensors, any analog signal 

Default settings

All pins are input ports by default (after power up). Than, the last port direction command is the one which counts. Example: CAN port two 

was activated and later pin 3 is declared as an output port - this ends up in port 3 being an output port and the CAN bus is not functional.  

Electrical considerations

See the electrical section (  here) in the Module Manual for details on max current, etc .. for the port pins.
 

Command Interface

The I/O ports can be set and read by using the "port" command. See the I/O section (  here) in the Command Interface Manual for more 

details. 

Basic Scripting

The I/O ports can be set and read by using the "put" and "get" command. See the I/O section (  here) in the Basic Scripting Manual for 

more details. 

Configuration via command interface

Configuration via SD memory card

Default Settings

Configuration 

Three ways to configure

There are three ways to configure the Avisaro products.

1. Using SD Memory Cards: Place all configuration commands in a file called "autorun.txt". Power up unit with SD card inserted. 

 more 

  

2. Using Web-Interface: All products with a WLAN or LAN interface can be configured using a build in web interface. Use your favorit 

browser to do the configuratio this way.   more  

  

3. Using Data Interface: All commands can be typed or send over the data interface (RS232, SPI, CAN, …). Commands can be send 

in ASCII format or in binary packed format.  more  

Things to configure

Typical parameter which require configuration are the "Data Interface" (RS232, CAN, ....), "Real Time Clock", "Network Interface" and other 

things. Find a list of typical parameters  here. 

                                                                                                                             

The works

For each configuration parameter, there is a command (see list  here). All those commands are 

send to the Avisaro module using the command interface. The format of the command is plain 

ASCII - just as one would type them into a terminal. 

In this example to the right an Avisaro WLAN Box is connected to the RS232 of a PC. A regular 

terminal program is used to communicate with the device. The command "ip" is send to set the IP 

adress for the WLAN interface. To check the settings, the "ip?" command is used.

 

RS232 data interface

Use a regular terminal program to communicate. Send a command terminated by <cr><lf> ( = "Enter"). An answer is send back by the 

Avisaro product, followed by the prompt sign (">"). 

CAN data interface

All commands a packaged into CAN frames. Those CAN frames are send to device ID 0x49 (default setting). The Avisaro device sends 

the answer back out on ID 0x49.

Example: "ip local 192.168.0.90" split into CAN messages:

1) ID: 0x49, Length: 8, Bytes: 0x69 0x70 0x20 0x6C 0x6F 0x63 0x61 0x6C     // for: ip local

2) ID: 0x49, Length: 8, Bytes: 0x20 0x31 0x39 0x32 0x2E 0x31 0x36 0x38      // for: 192.186

3) ID: 0x49, Length: 7, Bytes: 0x2E 0x30 0x2E 0x39 0x30 0x0D 0x0A              // for .0.90 cr lf

      

Answer: (">")

1) ID: 0x49, Length: 3, Bytes: 0x0D 0x0A 3E     // ">"  cr  lf

 

I2C data interface

The default I2C adress is decimal 73 on the I2C bus. A command is send by a I2C write. To read back the answer, issue a I2C read to 

this adress. The Avisaro device answers with 2 bytes which represents the length of the available data. If those are > 0 keep on reading to 

get the whole answer.

                                                                                                                             

The works

All commands available on the data interface (  more) can also be send via batch file. Enter the commands just as they would be 

entered on a terminal into a file called "autorun.txt". Place this file on the SD memory card. Insert the card into the Avisaro device. Power-up

the device. All commands are executed.  

Example

Download an example file  here . This file sets the interface to RS232 and configures the baudrate. The WLAN interface is configured 

to connect to a Access Point called "your-ssid" with wep encryption. The script "wc1-6.txt" is loaded and execution flag set to autostart. 

Finally the script is started right away.

echo Schnittstelle einstellen

prot rs232

rs232 9600 8 N 1 NONE

echo WLAN Settings

wlan ssid your-ssid

wlan mode infra

wlan security WEP104

wlan WEP 12345678901234567890abcdef

echo Script laden und ausführen

load wc1-6.txt

run auto

run

Details

l The last command must be terminated with a 'new line' (= cr and lf) in order to be executed

   

l There is no special feedback - like a LED - to the user that the autorun is finished with execution and whether or not there were 

errors. However, all command results are printed to the data interface - just as if those commands would have been typed in by the

user.

   

l To see the command results, check the outputs to the data interface. If this data interface is not available - for example it is 

connected fix to a sensor - there is the option to use the "prot file" command.  details  

                                                                                                                             

Configuration via web interface

The build-in web site provides an easy way to configure the Avisaro device. The web site is only available when the device is equipped 

with a WLAN or LAN interface. 

Connect to WLAN

An important step is to get the WLAN connection set up correctly. The configuration is done through the website and during normal 

operation the WLAN connection must work fine.

The easiest way to connect to the default 'avisaro' network is to have your WLAN utility list 

all WLANs which can be seen. If Microsoft Windows is used, it looks similar to this 

screenshot.

Manually, the default WLAN settings can be entered as well:

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

Configure TCP/IP

Firmware Versions v3.45 and later (20.11.2008):

The Avisaro Modules come with a build in DCHP server. That makes initial configuration easy: If the PC is set to "receive IP adress by 

DHCP", there is no need to change anything. Proceed with "Access to Website". If the PC has fixed IP adresses proceed as described 

here:

Previous Firmware Versions:

After WLAN is connected, the TCP settings must be configured. For initial setup, fixed IP adresses are used. In a lot of cases, a PC is set 

to receive its IP automatically (DHCP) - this needs to be changes temporarily. Change the TCP settings of your PC to match those (i.e. IP 

to *.70). The TCP default settings of the Avisaro products are as follows:

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Access to configuration website

Open an Internet Explorer, Firefox, ... and enter the IP adress fo the Avisaro product (WLAN: 192.168.0.74, 

Ethernet: 192.168.0.75)

The Login Page will show up. Default User is "admin", default password is "1234". 

A description of all the configuration websites is shown  here. 

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

I2C default settings

Address on I2C bus: 73 (decimal)

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Reset to default

Sometimes it becomes necessary to reset the module to default values. Choose the best ways depending on the product you have and 

depending on the access which is still possible. Be aware of the following after a reset to default:

l The automatic execution of the script is disabled. Thus, the LEDs will not light up until the script is restarted again. The script itself 

remains stored. 

l The default interface selection is RS232. Reconfigure the desired interface. 

 

Choose the best way to perform the reset:

l If WLAN is present: Without the need to attach any cables, the module can be set to default values. This way requires some WLAN 

configuration on your PC and requires to run a Java program. Other than that it is quirte convenient.

l If the Data Interface (RS232, I2C, CAN, ...) is available: Commands can be issued to reset the device. Be aware, that no 'Script' is 

executed, otherwise the Commands are viewed as data and not as commands.

l If the SD Slot is available: By issueing commands via the automatically executed 'autorun.txt' file, the default values can be 

activated. This is the easiest and most convenient way. 

 

WLAN Module 2.0

Base Module

Base Module - bottom view with processing unit 

WLAN Trailer Module with Base Module

WLAN Trailer Module without Base Module

WLAN with Base Module

SD Trailor Module without Base Module

SD Trailer and Base Module
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Operating modes

I/O, PWM, Analog Ports

Mechanical dimensions

User Manual
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WLAN Module

WLAN Logger Module 
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First Steps 

Avisaro 2.0 WLAN Module: Connect and Power Up

The Avisaro 2.0 WLAN Modules are powered with a DC voltage of 3.3 V and they draw about 290 mA. For initial testing, it 

is recommended to use a small mounting board so connections are stable. 

The Avisaro Modules are predefined with the RS232 connection active. All signals  

are low voltage TTL level (3.3 V). The signal lines are 5 V tolerant - this makes integration easier.  

To connect the RS232 to a PC, a level shifter such as a MAX232 must be used. For the CAN interface, use a CAN transceiver IC. 

The pin assignment of the connectors are found  here .  

The most common one is:

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

Configuration of data interface

The data interface of the Avisaro Module is predefined to RS232. The settings can be changed to I2C, CAN, SPI, Ethernet, RS485, ... as 

described  here . 

There is no LED indicating that the Avisaro Logger Module is power on. To test initial functionality, connect the module to a PC using a 

level shifter. The module prints out a prompt (">") when powered up.

The Avisaro WLAN Module will power up the WLAN which is indicated by a flashing red LED on top of the module.

Predefined application

Other than the "Box" or "Cube" product line, the "Module" are shipped with no application script pre installed. Those ready-to-

use application can be loaded (  here) as desired. 

There are four modes to operate or to interact with the Avisaro 2.0 products: 

1. Using predefined application - quick way to get started 

 more  

2. Text Command Interface (enter ASCII commands) - ideal if a programable device is present 

 more  

3. Paket interface ("API" - send control pakets)  - powerfull interface for micro controllers 

 more  

4. BASIC Scripting (small programs run on device) - customized behaviour  

 more  

Building Blocks 

Base Module

The Base Module contains the main processing unit for the Avisaro 2.0 products. This module is required 

in order to get any functionality at all. 

(  details) 

SD Trailor Module

The SD Trailor Modul can be plugged on to the Base Module. The SD Trailor Module contains a slot for SD / 

SDHC memory cards. The SD Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

WLAN Trailor Module

The WLAN Trailor Modul can be plugged on to the Base Module. The WLAN Trailor Module contains the 

WLAN sender and receiver and a on board antenna. This antenna is activated by a smal pig tail antenna 

cable. The WLAN Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

Stacking Base and Trailor Modules

Base Module and Trailor Modules are build to be stacked ontop each other. Just like LEGO Blocks, 

functionality can be added just as required by the application.

Connector Boards

The connector boards provide plugs and power supply. The modules shown above are stacked on to the 

connector boards. 

The connector boards are used either to get started easily, as a reference for your own application or to be 

build into the final application.

(  details) 

Pin Layout 

Orientation ("PIN 1")

The Avisaro 2.0 module has 24 pins. Pin no 1 is in the top left corner, all other pin numbers counting counterclockwise. The orientation of 

the Base and Trailor module is shown in those diagrams. 

1. Base Module's pin 1 is marked by a triangle 

2. SD Trailor Module's pin 1 is in the top left corner. Hold module such that the slot opening points upwards. 

3. WLAN Trailor Module's pin 1 is in the top left corner. Hold module such that the antenna points upwards.  

 

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

RS232 (2x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 O TXD-2 n.c. - 20

6 I RXD-2 n.c. - 19

7 O DTR-1 n.c. - 18

8 I RING-1 n.c. - 17

9 O TXD-1 GPIO I/O 16

10 I RXD-1 GPIO I/O 15

11 I CTS-1 Reset I 14

12 O RTS-1 GND P 13

CAN (1x)

The CAN interface is operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx into 

a CAN-H / CAN-L signal.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN Rx Reset I 14

12 O CAN Tx GND P 13

CAN (2x)

Both CAN interface are operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx 

into a CAN-H / CAN-L signal. Automotive CAN transceivers such as the TJA1041AT are supported. So are Single Wire CAN transceivers.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 I CAN 2 - Rx n.c. - 22

4 O CAN 2 - Tx n.c. - 21

5 O CAN - EN n.c. - 20

6 O CAN - STB n.c. - 19

7 O LED 2 n.c. - 18

8 I KEY n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN 1 Rx Reset I 14

12 O CAN 1 Tx GND P 13

SPI (slave)

The SPI interface is implemented as a slave.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

The SPI bus is using 8 bit words. 

Max SCK clock is 10 mHz. 

The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured. 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 I CS n.c. - 16

10 O MISO n.c. - 15

11 I MOSI Reset I 14

12 I SCK GND P 13

I2C (master or slave)

The I2C interface is implemented as a master or slave depending on configuration.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. SDA-0 I/O 16

10 - n.c. SCL-0 I/O  15

11 - n.c. Reset I 14

12 - -  GND P 13

If a pin is not used for data transmittion, this pin can be used as a input, output, pulse width modulation (PWM) or analog pin as described

here:

 

 
'I/O': pin is input or output or pwm or analog input (ADC), 'p' power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 I/O GPIO n.c. - 23

3 I/O GPIO n.c. - 22

4 I/O GPIO n.c. - 21

5 I/O GPIO, PWM n.c. - 20

6 I/O GPIO, PWM n.c. - 19

7 I/O GPIO, PWM n.c. - 18

8 I/O GPIO, ADC n.c. - 17

9 I/O GPIO, PWM, ADC I/O (open drain) I/O 16

10 I/O GPIO, PWM I/O (open drain) I  15

11 I/O  GPIO, PWM Reset I 14

12 I/O GPIO  GND P 13

Ethernet

The Ethernet interface is implemented using the ENC28J60 Ethernet controller by Microchip. This controller is connected to 

the Avisaro Module using the internal SPI interface. All drivers are allready in the Avisaro Firmware. The Avisaro Module has an 'auto-

recovery' to detect if a ENC is connected. An example layout for an Ethernet extension can be found  here. 

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY SPI-CS - 21

5 - n.c. n.c. - 20

6 - n.c. SPI-SCK - 19

7 - n.c. SPI-MOSI - 18

8 - n.c. SPI-MISO - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 - n.c. Reset I 14

12 - -  GND P 13

Electrical and mechanical details 

Electrical characteristics

Power supply

The modules power supply is 3.3 V (+/- 0.1V) 

Power consumption

Power consumption depends on the configuration: 

Base Board and WLAN Trailor: 280 mA (at 3.3V) with no power save activated

Base Board and WLAN Trailor: 90 mA (at 3.3V) with power save activated.

 

Base Board and SD Trailor: 90 mA (at 3.3V)

Signal level

Output signal levels are 3,3V (precisely: Vcc - 0.4V). Maximum output current is 4 mA. The short-circuit current is 45 mA (only for 

short period of time. Short circuit will damage the output driver).

 

Input signal levels can be 3,3V - 5V - thus a mixed voltage (3.3/5V) PCB is straight forward since no signals needs to be converted.

An input draws 3µA at high and at low level. A high level is defined for voltages above 2V, a low signal is smaller than 0.8 V.

Power considerations for the Real Time Clock

The V
BAT

 supply range to power the Real Time Clock is 2.0V to 4.6V. Recommended operating range is 2.4V to 3.6V. Typically, 

RTC fails when voltage drops below 1.6V. 

Power consumption of the Real Time Clock at V
BAT

 is 20µA. 

 

There is a reported issue with the real time clock power consumption. See  here  for details provided by NXP.

Base Module

b: relevant height of module: 4mm 

c: length of solder pin: 3mm 

a: extra relevant height if battery option is used: 3mm 

d: front edge to center of pin 1: 2mm 

e: back edge to center of pin 12: 1.5mm

Device weight: 6 gram

  

WLAN Trailer Module

The WLAN Trailer Module has the same footprint as the base module. Stacked onto the 

base module, the complete unit comes to a height of 12 mm. As a stand alone module, it 

comes to 8 mm. 

Weight WLAN Trailor Module: 8 gram

Weight WLAN Trailor and Base Module: 14 gram

  

SD Trailor Module

The SD Card Trailer Module has the same footprint as the Base Module.

Weight SD Trailor Module: 8 gram

Weight SD Trailor and Base Module: 14 gram

  

Combined WLAN and SD Trailer and Base Module

The Avisaro stacking system allows to build full featured systems by simply adding 

functionality. This example shows (bottom to top): 

1. User PCB – i.e. user specific IO drivers, interface boards, …  

2. SD-Card Trailer to read and write SD Memory Card. 

3. Spacer to give base module enough distance. These are simple 2.54 precision 

type PCB connectors. 

4. Base Module with all the drivers and smartness to operate the SD-Cards, WLAN 

interface and user logic. 

5. WLAN Trailer module to communicate wirelessly. 

Weight SD + WLAN Trailor Module, Spacer and Base Module: 22 gram

Examples

Data Interfaces and I/O Ports 

RS232 Interfaces (Primary and Auxiliary)

The primary RS232 interface is the default data interface. If nothing else is set, this is the active interface to receive and to send 

commands and data. All features are available through the RS232 interface.

The second RS232 is an auxiliary interface. No commands can be send, only data if supported by the script. The second RS232 interface 

is only adressable with BASIC Scripting.

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

Electrical considerations

The RS232 interface of the module is operating on 3.3 V levels. In order to operate with a PC or any other regular RS232 device, an 

external 'level shifter' IC is necessary. Typical ICs are the "MAX232" series from Maxim or Texas Instruments.

To connect the Avisaro Module directly to another micro controller, a direct wirering can be used. The IO pins of the Avisaro Module are 5 V 

compatible - thus no 3.3 V to 5 V needs to be done. Don't confuse that with the supply voltage, which needs to be 3.3V for the Avisaro 

Modules.  

How it works

To send data or commands, simply send them just as one would do sitting in front of a terminal window. All commands are completed 

with <cr><lf> (carriagle return and line feed). Data or answers from the Avisaro Module are send out without any notice. Use flow control to 

stop data sending by the module. 

Command Interface

The command interface is only available on the first RS232 interface. Text (ASCII) commands are send just as one would type them into a 

terminal. Commands are terminated with a <cr><lf>. Binary packet commands are send in the byte order. See the RS232 section (

 here) of the Command Interface section for more details. 

Basic Scripting

Within BASIC Scripting, both RS232 interfaces can be adressed. The primary one is fully supported with 'INPUT' and 'PRINT' commands, 

the auxiliary one only with 'get' and 'put' commands. See RS232 section (  here) of the BASIC Scripting manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

Configuration and commands

Use the following commands on the command interface to control the primary RS232 interface:

l prot: Select rs232 as active interface (  here) 

 

l rs232: Sets the parameter of the rs232 interface (  here)  

If a network interface is present, use the following web sites to control the RS232 interface:

l rs232: Sets the interface parameter. (  more) 

 

l general: Select i2c as active interface. (  more)  

Use the following BASIC scripting commands to control the primary or auxiliary RS232 interface:

l auxopen: Activate auxiliary rs232 interface. (  more)

 

l put: Send data on bus. (  more)  

l get: Receive data on bus. (  more)    

 

                                                                                                                             

I2C Interface

 The I2C interface can be set to operate as a slave or master interface. If set to slave mode, the Avisaro Module can be controlled by a 

micro controller. If set to master mode, the Avisaro Module can control sensors or other devices.

The I2C interface is not the default interface when shipped or when module was reseted to factory defaults. 

I2C default settings

Address on I2C bus: 73 (decimal)

Electrical considerations

The I2C interface can operate with speeds up to 400 kbit/s.

The typical pull-up resistors for the SCL and SDA needs to be applied externally. 

Using I2C interface (Slave)

The Avisaro Module can operate as a slave device on an I2C bus.  The slave mode allows to use all features of the Avisaro Module:  

l The Command Interface is available in ASCII and in binary packet mode.   

l BASIC Scripting can be used to automate data handling 

How it works

To send and receive data using the I2C bus, the Avisaro Module is simply adressed with its I2C bus adress. Data to be send are 

transmitted using a 'I2C bus write', followed by the data and terminated by an 'I2C Stop'. Data to be read are fetched by using a 'I2C bus 

read', followed by SCL clocks to read and terminated by an 'I2C Stop'. 

Command Interface

To send a command, perform a I2C write to the Avisaro module on the bus (by default it is address 73 decimal). Send the command (like 

"time?") by sending the ASCII values: 0x74, 0x69, 0x6d, 0x65, 0x3f  . The command needs to be terminated with a carriage return: 0x0d, 

0x0a . Finish the I2C communication with a I2C 'stop' sequence.

To read the answer, perform a I2C read to the Avisaro module. The module will return 0xFF if no valid answer can be read. Keep on 

reading until valid text (ASCII) character are read. Finish the I2C read when all characters are read - to be recognized at a 0xFF after the 

last 0x0d 0x0a.

It is required to read the answer, otherwise the module will be blocked by unread answeres.

See the I2C Section (  here) in the Command Interface Manual for more details on how to send text (ASCII) commands or binary packet 

commands.

Basic Scripting

The regular 'INPUT' and 'PRINT' commands can be used in BASIC Scripting to communicate with the I2C Slave interface. Data which are 

send to the modules adress (default 73 decimal) can be read with 'INPUT'. Replies can be send out with 'PRINT' and than read on the I2C

bus.

See the I2C Section (  here) in the BASIC Scripting Manual for more details. 

Predefined applications

Most predefined application scripts can be used with the I2C slave interface as well. In most cases, only the data interface needs to be 

changed from i.e. RS232 to I2C in order to perform the defined function. Check the predefined scripts for details.

 

Example: The Script WR1 (  more) can also be used for I2C: 

l Configure Avisaro Modul to use I2C as data interface. 

l Load the script WR1. 

l Use micro controller to send data through I2C. All data will be transfered wirelessly to and from the Avisaro Module. 

Configuration and commands

Use the following commands on the command interface to control the i2c interface

l prot: Select i2c as active interface.  more  

 

  

l i2c: Set bus address.  more  

Note: After a reset to default, the 'prot' command can't be send via the I2C bus since the default data interface is RS232. Thus, the 'prot i2c'

command must be send via SD card or via web interface.

If a network interface is present, use the following web site entries to control the i2c interface

l i2c: Set bus address.  more

 

l general: Select i2c as active interface.  more    

Use the following BASIC commands to control and access the i2c interface

l auxopen: Activate i2c bus.   more

 

l put: Send data on bus.  more    

l get: Receive data on bus.  more    

Using I2C interface (Master)

The I2C in Master mode is only available within BASIC Scripting. With the master mode, sensors or any other I2C device can be 

connected to the Avisaro Module.

See I2C Section of the BASIC Scripting Manual for details (  here). 

                                                                                                                             

CAN Interfaces (Primary and Auxiliary)

There are two CAN interfaces. The primary one can be used to transmit data as well as to send commands. The second CAN interface is 

controlled by scripting only. 

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

Electrical considerations

The CAN interfaces of the module are operating at 3.3V levels and as 'Tx' / 'Rx' signals. In order to operate with a regular CAN bus, a "CAN 

Transceiver IC" needs to be added. This IC converts the Tx/Rx signals into the differential signals of a CAN bus.

To connect the Avisaro Module directly to a micro controller using the CAN bus - the Tx / Rx line typically can be used without any additional

devices. 

How it works

Data or commands send to the Avisaro Module is packaged into the payload of the CAN messages. 

Command Interface

The command interface is only available on CAN port 1. Text (ASCII) commands are packed in CAN messages segmented into 8 bytes. 

Thus, to send a "listen 101 23<cr><lf>" command - this would split into "listen 1" and "01 23<cr><lf>" to fit into the CAN payload field. The 

CAN messages are adressed to "receive ID" as configured. The answer (in this case "ok") will be send out by the module to the "send ID" 

- again segmented into 8 byte segments. 

Basic Scripting

Both CAN interfaces are available within BASIC scripting. 

The first interface can be adressed through regular 'INPUT' and 'PRINT' commands. Those commands hide the CAN frames and only 

work with the content of the payload. 

Special commands such as 'get' and 'put' allow to work with the full CAN frames on both interfaces. The message ID and other CAN fields

can be set individually.

See the CAN section (  here) in the BASIC Scripting Manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

                                                                                                                             

SPI Interface

The SPI interface is the fastest interface of the Avisaro 2.0 module. It is designed to be connected to a micro controller or to programmable

logic (FPGA). When connected to a micro controller we recommend to use the 'packet interface' (see details later), when connected to a 

FPGA, the simpler 'streaming modus' can be used. The SPI interface is not the default interface when shipped or when module was 

reseted to factory defaults. 

SPI bus timing

The SPI bus timing is controlled by two parameters: clock polarity and clock phase. This is how those parameters effect bus timing: 

CPOL and CPHA settings First data driven Other data driven Data sampled

CPOL = 0, CPHA = 0 Prior to first SCK rising edge SCK falling edge SCK rising edge

CPOL = 0, CPHA = 1 First SCK rising edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 0 Prior to first SCK falling edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 1 First SCK falling edge SCK falling edge SCK rising edge

See the following timing diagrams for details (click to enlarge): 

SPI default settings

l The SPI bus is using 8 bit words. 

l Maximum SCK clock is 10 MHz. The effective data rate depends on the type of application. 

l The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured.  

'Fill-bytes'

With each byte which is send to the Avisaro Module, one byte is also received (... which is true for all SPI interfaces). If there is no valid data

to be send either direction, a hex 0xFF is send.

   

Using SPI Interface

The SPI interface is designed to connect the Avisaro WLAN Module or Avisaro Logger Module to a Micro Controller.

See   here for a general describtion on how to configure Avisaro 2.0 products. 

Website

Use the following web site entries to control the SPI interface

l SPI: Set spi interface parameter.   more

 

l general: Select spi as active interface.  more    

Command interface

Use the following command to control the spi interface

l spi: Sets SPI parameter.   more. Notice that in order to use the command interface, the interface must work in the first place. In 

most case, this command is used in the 'autorun.txt' configuration file.

    

l prot: Select SPI as active interface.   more      

Once configured, one can send text commands or packet commands:

l Text commands: Send ASCII values of the commands just as one would send them over a RS232 connection. Finish each 

command with "carrige return and line feed" (0x0D, 0x0A). See  here for ASCII table.  For each character clocked in, a 0xFF will 

be send from the Avisaro Module.

To read the command answer, keep on sending 'dummy bytes' (0xFF). After a view milliseconds, the Avisaro Module will answer 

with ASCII characters followed by the carrige return and line feed. If no more data are to be send, only 0xFF are received. 

    

l Packet interface: The packet interface is usually the more suitable interface to work with the SPI interface. See  here  for details 

on the packet interface. Notice: Since a start and end of a packet is well defined, it is unambiguous whether a 0xFF byte is a valid 

byte or whether it is a fill-byte. 

BASIC scripting

Use the following BASIC commands to control and access the SPI interface

l put: Send data on bus.  more   

 

l get: Receive data on bus.  more    

Wireless SPI data

The Script WR1 (  more) can also be used for SPI:
 

l Configure Avisaro Modul to use SPI as data interface. 

l Load the script WR1. 

l Use micro controller to send data through SPI. All data will be transfered wirelessly to and from the Avisaro Module. 

                                                                                                                             

I/O, PWM, AD/DA

Most of the I/O pins of the Avisaro Module can be used as a "General Purpose Input or Output" (GPIO), as analogue input ports and as 

"Pulse Wide Modulation" ports. See pin layout for possible pin assignments.

l I/O Pins (Input, Output Pins or GPIO): Switch LEDs, get key inputs

   

l PWM Pins (Pulse Width Modulation): Control servo-actuator, dim LEDs, digital to analog (with capacitor)

   

l Analog Input: Temperatur sensors, any analog signal 

Default settings

All pins are input ports by default (after power up). Than, the last port direction command is the one which counts. Example: CAN port two 

was activated and later pin 3 is declared as an output port - this ends up in port 3 being an output port and the CAN bus is not functional.  

Electrical considerations

See the electrical section (  here) in the Module Manual for details on max current, etc .. for the port pins.
 

Command Interface

The I/O ports can be set and read by using the "port" command. See the I/O section (  here) in the Command Interface Manual for more 

details. 

Basic Scripting

The I/O ports can be set and read by using the "put" and "get" command. See the I/O section (  here) in the Basic Scripting Manual for 

more details. 

Configuration via command interface

Configuration via SD memory card

Default Settings

Configuration 

Three ways to configure

There are three ways to configure the Avisaro products.

1. Using SD Memory Cards: Place all configuration commands in a file called "autorun.txt". Power up unit with SD card inserted. 

 more 

  

2. Using Web-Interface: All products with a WLAN or LAN interface can be configured using a build in web interface. Use your favorit 

browser to do the configuratio this way.   more  

  

3. Using Data Interface: All commands can be typed or send over the data interface (RS232, SPI, CAN, …). Commands can be send 

in ASCII format or in binary packed format.  more  

Things to configure

Typical parameter which require configuration are the "Data Interface" (RS232, CAN, ....), "Real Time Clock", "Network Interface" and other 

things. Find a list of typical parameters  here. 

                                                                                                                             

The works

For each configuration parameter, there is a command (see list  here). All those commands are 

send to the Avisaro module using the command interface. The format of the command is plain 

ASCII - just as one would type them into a terminal. 

In this example to the right an Avisaro WLAN Box is connected to the RS232 of a PC. A regular 

terminal program is used to communicate with the device. The command "ip" is send to set the IP 

adress for the WLAN interface. To check the settings, the "ip?" command is used.

 

RS232 data interface

Use a regular terminal program to communicate. Send a command terminated by <cr><lf> ( = "Enter"). An answer is send back by the 

Avisaro product, followed by the prompt sign (">"). 

CAN data interface

All commands a packaged into CAN frames. Those CAN frames are send to device ID 0x49 (default setting). The Avisaro device sends 

the answer back out on ID 0x49.

Example: "ip local 192.168.0.90" split into CAN messages:

1) ID: 0x49, Length: 8, Bytes: 0x69 0x70 0x20 0x6C 0x6F 0x63 0x61 0x6C     // for: ip local

2) ID: 0x49, Length: 8, Bytes: 0x20 0x31 0x39 0x32 0x2E 0x31 0x36 0x38      // for: 192.186

3) ID: 0x49, Length: 7, Bytes: 0x2E 0x30 0x2E 0x39 0x30 0x0D 0x0A              // for .0.90 cr lf

      

Answer: (">")

1) ID: 0x49, Length: 3, Bytes: 0x0D 0x0A 3E     // ">"  cr  lf

 

I2C data interface

The default I2C adress is decimal 73 on the I2C bus. A command is send by a I2C write. To read back the answer, issue a I2C read to 

this adress. The Avisaro device answers with 2 bytes which represents the length of the available data. If those are > 0 keep on reading to 

get the whole answer.

                                                                                                                             

The works

All commands available on the data interface (  more) can also be send via batch file. Enter the commands just as they would be 

entered on a terminal into a file called "autorun.txt". Place this file on the SD memory card. Insert the card into the Avisaro device. Power-up

the device. All commands are executed.  

Example

Download an example file  here . This file sets the interface to RS232 and configures the baudrate. The WLAN interface is configured 

to connect to a Access Point called "your-ssid" with wep encryption. The script "wc1-6.txt" is loaded and execution flag set to autostart. 

Finally the script is started right away.

echo Schnittstelle einstellen

prot rs232

rs232 9600 8 N 1 NONE

echo WLAN Settings

wlan ssid your-ssid

wlan mode infra

wlan security WEP104

wlan WEP 12345678901234567890abcdef

echo Script laden und ausführen

load wc1-6.txt

run auto

run

Details

l The last command must be terminated with a 'new line' (= cr and lf) in order to be executed

   

l There is no special feedback - like a LED - to the user that the autorun is finished with execution and whether or not there were 

errors. However, all command results are printed to the data interface - just as if those commands would have been typed in by the

user.

   

l To see the command results, check the outputs to the data interface. If this data interface is not available - for example it is 

connected fix to a sensor - there is the option to use the "prot file" command.  details  

                                                                                                                             

Configuration via web interface

The build-in web site provides an easy way to configure the Avisaro device. The web site is only available when the device is equipped 

with a WLAN or LAN interface. 

Connect to WLAN

An important step is to get the WLAN connection set up correctly. The configuration is done through the website and during normal 

operation the WLAN connection must work fine.

The easiest way to connect to the default 'avisaro' network is to have your WLAN utility list 

all WLANs which can be seen. If Microsoft Windows is used, it looks similar to this 

screenshot.

Manually, the default WLAN settings can be entered as well:

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

Configure TCP/IP

Firmware Versions v3.45 and later (20.11.2008):

The Avisaro Modules come with a build in DCHP server. That makes initial configuration easy: If the PC is set to "receive IP adress by 

DHCP", there is no need to change anything. Proceed with "Access to Website". If the PC has fixed IP adresses proceed as described 

here:

Previous Firmware Versions:

After WLAN is connected, the TCP settings must be configured. For initial setup, fixed IP adresses are used. In a lot of cases, a PC is set 

to receive its IP automatically (DHCP) - this needs to be changes temporarily. Change the TCP settings of your PC to match those (i.e. IP 

to *.70). The TCP default settings of the Avisaro products are as follows:

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Access to configuration website

Open an Internet Explorer, Firefox, ... and enter the IP adress fo the Avisaro product (WLAN: 192.168.0.74, 

Ethernet: 192.168.0.75)

The Login Page will show up. Default User is "admin", default password is "1234". 

A description of all the configuration websites is shown  here. 

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

I2C default settings

Address on I2C bus: 73 (decimal)

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Reset to default

Sometimes it becomes necessary to reset the module to default values. Choose the best ways depending on the product you have and 

depending on the access which is still possible. Be aware of the following after a reset to default:

l The automatic execution of the script is disabled. Thus, the LEDs will not light up until the script is restarted again. The script itself 

remains stored. 

l The default interface selection is RS232. Reconfigure the desired interface. 

 

Choose the best way to perform the reset:

l If WLAN is present: Without the need to attach any cables, the module can be set to default values. This way requires some WLAN 

configuration on your PC and requires to run a Java program. Other than that it is quirte convenient.

l If the Data Interface (RS232, I2C, CAN, ...) is available: Commands can be issued to reset the device. Be aware, that no 'Script' is 

executed, otherwise the Commands are viewed as data and not as commands.

l If the SD Slot is available: By issueing commands via the automatically executed 'autorun.txt' file, the default values can be 

activated. This is the easiest and most convenient way. 

 

WLAN Module 2.0

Base Module

Base Module - bottom view with processing unit 

WLAN Trailer Module with Base Module

WLAN Trailer Module without Base Module

WLAN with Base Module

SD Trailor Module without Base Module

SD Trailer and Base Module
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First Steps 

Avisaro 2.0 WLAN Module: Connect and Power Up

The Avisaro 2.0 WLAN Modules are powered with a DC voltage of 3.3 V and they draw about 290 mA. For initial testing, it 

is recommended to use a small mounting board so connections are stable. 

The Avisaro Modules are predefined with the RS232 connection active. All signals  

are low voltage TTL level (3.3 V). The signal lines are 5 V tolerant - this makes integration easier.  

To connect the RS232 to a PC, a level shifter such as a MAX232 must be used. For the CAN interface, use a CAN transceiver IC. 

The pin assignment of the connectors are found  here .  

The most common one is:

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

Configuration of data interface

The data interface of the Avisaro Module is predefined to RS232. The settings can be changed to I2C, CAN, SPI, Ethernet, RS485, ... as 

described  here . 

There is no LED indicating that the Avisaro Logger Module is power on. To test initial functionality, connect the module to a PC using a 

level shifter. The module prints out a prompt (">") when powered up.

The Avisaro WLAN Module will power up the WLAN which is indicated by a flashing red LED on top of the module.

Predefined application

Other than the "Box" or "Cube" product line, the "Module" are shipped with no application script pre installed. Those ready-to-

use application can be loaded (  here) as desired. 

There are four modes to operate or to interact with the Avisaro 2.0 products: 

1. Using predefined application - quick way to get started 

 more  

2. Text Command Interface (enter ASCII commands) - ideal if a programable device is present 

 more  

3. Paket interface ("API" - send control pakets)  - powerfull interface for micro controllers 

 more  

4. BASIC Scripting (small programs run on device) - customized behaviour  

 more  

Building Blocks 

Base Module

The Base Module contains the main processing unit for the Avisaro 2.0 products. This module is required 

in order to get any functionality at all. 

(  details) 

SD Trailor Module

The SD Trailor Modul can be plugged on to the Base Module. The SD Trailor Module contains a slot for SD / 

SDHC memory cards. The SD Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

WLAN Trailor Module

The WLAN Trailor Modul can be plugged on to the Base Module. The WLAN Trailor Module contains the 

WLAN sender and receiver and a on board antenna. This antenna is activated by a smal pig tail antenna 

cable. The WLAN Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

Stacking Base and Trailor Modules

Base Module and Trailor Modules are build to be stacked ontop each other. Just like LEGO Blocks, 

functionality can be added just as required by the application.

Connector Boards

The connector boards provide plugs and power supply. The modules shown above are stacked on to the 

connector boards. 

The connector boards are used either to get started easily, as a reference for your own application or to be 

build into the final application.

(  details) 

Pin Layout 

Orientation ("PIN 1")

The Avisaro 2.0 module has 24 pins. Pin no 1 is in the top left corner, all other pin numbers counting counterclockwise. The orientation of 

the Base and Trailor module is shown in those diagrams. 

1. Base Module's pin 1 is marked by a triangle 

2. SD Trailor Module's pin 1 is in the top left corner. Hold module such that the slot opening points upwards. 

3. WLAN Trailor Module's pin 1 is in the top left corner. Hold module such that the antenna points upwards.  

 

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

RS232 (2x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 O TXD-2 n.c. - 20

6 I RXD-2 n.c. - 19

7 O DTR-1 n.c. - 18

8 I RING-1 n.c. - 17

9 O TXD-1 GPIO I/O 16

10 I RXD-1 GPIO I/O 15

11 I CTS-1 Reset I 14

12 O RTS-1 GND P 13

CAN (1x)

The CAN interface is operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx into 

a CAN-H / CAN-L signal.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN Rx Reset I 14

12 O CAN Tx GND P 13

CAN (2x)

Both CAN interface are operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx 

into a CAN-H / CAN-L signal. Automotive CAN transceivers such as the TJA1041AT are supported. So are Single Wire CAN transceivers.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 I CAN 2 - Rx n.c. - 22

4 O CAN 2 - Tx n.c. - 21

5 O CAN - EN n.c. - 20

6 O CAN - STB n.c. - 19

7 O LED 2 n.c. - 18

8 I KEY n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN 1 Rx Reset I 14

12 O CAN 1 Tx GND P 13

SPI (slave)

The SPI interface is implemented as a slave.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

The SPI bus is using 8 bit words. 

Max SCK clock is 10 mHz. 

The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured. 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 I CS n.c. - 16

10 O MISO n.c. - 15

11 I MOSI Reset I 14

12 I SCK GND P 13

I2C (master or slave)

The I2C interface is implemented as a master or slave depending on configuration.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. SDA-0 I/O 16

10 - n.c. SCL-0 I/O  15

11 - n.c. Reset I 14

12 - -  GND P 13

If a pin is not used for data transmittion, this pin can be used as a input, output, pulse width modulation (PWM) or analog pin as described

here:

 

 
'I/O': pin is input or output or pwm or analog input (ADC), 'p' power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 I/O GPIO n.c. - 23

3 I/O GPIO n.c. - 22

4 I/O GPIO n.c. - 21

5 I/O GPIO, PWM n.c. - 20

6 I/O GPIO, PWM n.c. - 19

7 I/O GPIO, PWM n.c. - 18

8 I/O GPIO, ADC n.c. - 17

9 I/O GPIO, PWM, ADC I/O (open drain) I/O 16

10 I/O GPIO, PWM I/O (open drain) I  15

11 I/O  GPIO, PWM Reset I 14

12 I/O GPIO  GND P 13

Ethernet

The Ethernet interface is implemented using the ENC28J60 Ethernet controller by Microchip. This controller is connected to 

the Avisaro Module using the internal SPI interface. All drivers are allready in the Avisaro Firmware. The Avisaro Module has an 'auto-

recovery' to detect if a ENC is connected. An example layout for an Ethernet extension can be found  here. 

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY SPI-CS - 21

5 - n.c. n.c. - 20

6 - n.c. SPI-SCK - 19

7 - n.c. SPI-MOSI - 18

8 - n.c. SPI-MISO - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 - n.c. Reset I 14

12 - -  GND P 13

Electrical and mechanical details 

Electrical characteristics

Power supply

The modules power supply is 3.3 V (+/- 0.1V) 

Power consumption

Power consumption depends on the configuration: 

Base Board and WLAN Trailor: 280 mA (at 3.3V) with no power save activated

Base Board and WLAN Trailor: 90 mA (at 3.3V) with power save activated.

 

Base Board and SD Trailor: 90 mA (at 3.3V)

Signal level

Output signal levels are 3,3V (precisely: Vcc - 0.4V). Maximum output current is 4 mA. The short-circuit current is 45 mA (only for 

short period of time. Short circuit will damage the output driver).

 

Input signal levels can be 3,3V - 5V - thus a mixed voltage (3.3/5V) PCB is straight forward since no signals needs to be converted.

An input draws 3µA at high and at low level. A high level is defined for voltages above 2V, a low signal is smaller than 0.8 V.

Power considerations for the Real Time Clock

The V
BAT

 supply range to power the Real Time Clock is 2.0V to 4.6V. Recommended operating range is 2.4V to 3.6V. Typically, 

RTC fails when voltage drops below 1.6V. 

Power consumption of the Real Time Clock at V
BAT

 is 20µA. 

 

There is a reported issue with the real time clock power consumption. See  here  for details provided by NXP.

Base Module

b: relevant height of module: 4mm 

c: length of solder pin: 3mm 

a: extra relevant height if battery option is used: 3mm 

d: front edge to center of pin 1: 2mm 

e: back edge to center of pin 12: 1.5mm

Device weight: 6 gram

  

WLAN Trailer Module

The WLAN Trailer Module has the same footprint as the base module. Stacked onto the 

base module, the complete unit comes to a height of 12 mm. As a stand alone module, it 

comes to 8 mm. 

Weight WLAN Trailor Module: 8 gram

Weight WLAN Trailor and Base Module: 14 gram

  

SD Trailor Module

The SD Card Trailer Module has the same footprint as the Base Module.

Weight SD Trailor Module: 8 gram

Weight SD Trailor and Base Module: 14 gram

  

Combined WLAN and SD Trailer and Base Module

The Avisaro stacking system allows to build full featured systems by simply adding 

functionality. This example shows (bottom to top): 

1. User PCB – i.e. user specific IO drivers, interface boards, …  

2. SD-Card Trailer to read and write SD Memory Card. 

3. Spacer to give base module enough distance. These are simple 2.54 precision 

type PCB connectors. 

4. Base Module with all the drivers and smartness to operate the SD-Cards, WLAN 

interface and user logic. 

5. WLAN Trailer module to communicate wirelessly. 

Weight SD + WLAN Trailor Module, Spacer and Base Module: 22 gram

Examples

Data Interfaces and I/O Ports 

RS232 Interfaces (Primary and Auxiliary)

The primary RS232 interface is the default data interface. If nothing else is set, this is the active interface to receive and to send 

commands and data. All features are available through the RS232 interface.

The second RS232 is an auxiliary interface. No commands can be send, only data if supported by the script. The second RS232 interface 

is only adressable with BASIC Scripting.

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

Electrical considerations

The RS232 interface of the module is operating on 3.3 V levels. In order to operate with a PC or any other regular RS232 device, an 

external 'level shifter' IC is necessary. Typical ICs are the "MAX232" series from Maxim or Texas Instruments.

To connect the Avisaro Module directly to another micro controller, a direct wirering can be used. The IO pins of the Avisaro Module are 5 V 

compatible - thus no 3.3 V to 5 V needs to be done. Don't confuse that with the supply voltage, which needs to be 3.3V for the Avisaro 

Modules.  

How it works

To send data or commands, simply send them just as one would do sitting in front of a terminal window. All commands are completed 

with <cr><lf> (carriagle return and line feed). Data or answers from the Avisaro Module are send out without any notice. Use flow control to 

stop data sending by the module. 

Command Interface

The command interface is only available on the first RS232 interface. Text (ASCII) commands are send just as one would type them into a 

terminal. Commands are terminated with a <cr><lf>. Binary packet commands are send in the byte order. See the RS232 section (

 here) of the Command Interface section for more details. 

Basic Scripting

Within BASIC Scripting, both RS232 interfaces can be adressed. The primary one is fully supported with 'INPUT' and 'PRINT' commands, 

the auxiliary one only with 'get' and 'put' commands. See RS232 section (  here) of the BASIC Scripting manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

Configuration and commands

Use the following commands on the command interface to control the primary RS232 interface:

l prot: Select rs232 as active interface (  here) 

 

l rs232: Sets the parameter of the rs232 interface (  here)  

If a network interface is present, use the following web sites to control the RS232 interface:

l rs232: Sets the interface parameter. (  more) 

 

l general: Select i2c as active interface. (  more)  

Use the following BASIC scripting commands to control the primary or auxiliary RS232 interface:

l auxopen: Activate auxiliary rs232 interface. (  more)

 

l put: Send data on bus. (  more)  

l get: Receive data on bus. (  more)    

 

                                                                                                                             

I2C Interface

 The I2C interface can be set to operate as a slave or master interface. If set to slave mode, the Avisaro Module can be controlled by a 

micro controller. If set to master mode, the Avisaro Module can control sensors or other devices.

The I2C interface is not the default interface when shipped or when module was reseted to factory defaults. 

I2C default settings

Address on I2C bus: 73 (decimal)

Electrical considerations

The I2C interface can operate with speeds up to 400 kbit/s.

The typical pull-up resistors for the SCL and SDA needs to be applied externally. 

Using I2C interface (Slave)

The Avisaro Module can operate as a slave device on an I2C bus.  The slave mode allows to use all features of the Avisaro Module:  

l The Command Interface is available in ASCII and in binary packet mode.   

l BASIC Scripting can be used to automate data handling 

How it works

To send and receive data using the I2C bus, the Avisaro Module is simply adressed with its I2C bus adress. Data to be send are 

transmitted using a 'I2C bus write', followed by the data and terminated by an 'I2C Stop'. Data to be read are fetched by using a 'I2C bus 

read', followed by SCL clocks to read and terminated by an 'I2C Stop'. 

Command Interface

To send a command, perform a I2C write to the Avisaro module on the bus (by default it is address 73 decimal). Send the command (like 

"time?") by sending the ASCII values: 0x74, 0x69, 0x6d, 0x65, 0x3f  . The command needs to be terminated with a carriage return: 0x0d, 

0x0a . Finish the I2C communication with a I2C 'stop' sequence.

To read the answer, perform a I2C read to the Avisaro module. The module will return 0xFF if no valid answer can be read. Keep on 

reading until valid text (ASCII) character are read. Finish the I2C read when all characters are read - to be recognized at a 0xFF after the 

last 0x0d 0x0a.

It is required to read the answer, otherwise the module will be blocked by unread answeres.

See the I2C Section (  here) in the Command Interface Manual for more details on how to send text (ASCII) commands or binary packet 

commands.

Basic Scripting

The regular 'INPUT' and 'PRINT' commands can be used in BASIC Scripting to communicate with the I2C Slave interface. Data which are 

send to the modules adress (default 73 decimal) can be read with 'INPUT'. Replies can be send out with 'PRINT' and than read on the I2C

bus.

See the I2C Section (  here) in the BASIC Scripting Manual for more details. 

Predefined applications

Most predefined application scripts can be used with the I2C slave interface as well. In most cases, only the data interface needs to be 

changed from i.e. RS232 to I2C in order to perform the defined function. Check the predefined scripts for details.

 

Example: The Script WR1 (  more) can also be used for I2C: 

l Configure Avisaro Modul to use I2C as data interface. 

l Load the script WR1. 

l Use micro controller to send data through I2C. All data will be transfered wirelessly to and from the Avisaro Module. 

Configuration and commands

Use the following commands on the command interface to control the i2c interface

l prot: Select i2c as active interface.  more  

 

  

l i2c: Set bus address.  more  

Note: After a reset to default, the 'prot' command can't be send via the I2C bus since the default data interface is RS232. Thus, the 'prot i2c'

command must be send via SD card or via web interface.

If a network interface is present, use the following web site entries to control the i2c interface

l i2c: Set bus address.  more

 

l general: Select i2c as active interface.  more    

Use the following BASIC commands to control and access the i2c interface

l auxopen: Activate i2c bus.   more

 

l put: Send data on bus.  more    

l get: Receive data on bus.  more    

Using I2C interface (Master)

The I2C in Master mode is only available within BASIC Scripting. With the master mode, sensors or any other I2C device can be 

connected to the Avisaro Module.

See I2C Section of the BASIC Scripting Manual for details (  here). 

                                                                                                                             

CAN Interfaces (Primary and Auxiliary)

There are two CAN interfaces. The primary one can be used to transmit data as well as to send commands. The second CAN interface is 

controlled by scripting only. 

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

Electrical considerations

The CAN interfaces of the module are operating at 3.3V levels and as 'Tx' / 'Rx' signals. In order to operate with a regular CAN bus, a "CAN 

Transceiver IC" needs to be added. This IC converts the Tx/Rx signals into the differential signals of a CAN bus.

To connect the Avisaro Module directly to a micro controller using the CAN bus - the Tx / Rx line typically can be used without any additional

devices. 

How it works

Data or commands send to the Avisaro Module is packaged into the payload of the CAN messages. 

Command Interface

The command interface is only available on CAN port 1. Text (ASCII) commands are packed in CAN messages segmented into 8 bytes. 

Thus, to send a "listen 101 23<cr><lf>" command - this would split into "listen 1" and "01 23<cr><lf>" to fit into the CAN payload field. The 

CAN messages are adressed to "receive ID" as configured. The answer (in this case "ok") will be send out by the module to the "send ID" 

- again segmented into 8 byte segments. 

Basic Scripting

Both CAN interfaces are available within BASIC scripting. 

The first interface can be adressed through regular 'INPUT' and 'PRINT' commands. Those commands hide the CAN frames and only 

work with the content of the payload. 

Special commands such as 'get' and 'put' allow to work with the full CAN frames on both interfaces. The message ID and other CAN fields

can be set individually.

See the CAN section (  here) in the BASIC Scripting Manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

                                                                                                                             

SPI Interface

The SPI interface is the fastest interface of the Avisaro 2.0 module. It is designed to be connected to a micro controller or to programmable

logic (FPGA). When connected to a micro controller we recommend to use the 'packet interface' (see details later), when connected to a 

FPGA, the simpler 'streaming modus' can be used. The SPI interface is not the default interface when shipped or when module was 

reseted to factory defaults. 

SPI bus timing

The SPI bus timing is controlled by two parameters: clock polarity and clock phase. This is how those parameters effect bus timing: 

CPOL and CPHA settings First data driven Other data driven Data sampled

CPOL = 0, CPHA = 0 Prior to first SCK rising edge SCK falling edge SCK rising edge

CPOL = 0, CPHA = 1 First SCK rising edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 0 Prior to first SCK falling edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 1 First SCK falling edge SCK falling edge SCK rising edge

See the following timing diagrams for details (click to enlarge): 

SPI default settings

l The SPI bus is using 8 bit words. 

l Maximum SCK clock is 10 MHz. The effective data rate depends on the type of application. 

l The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured.  

'Fill-bytes'

With each byte which is send to the Avisaro Module, one byte is also received (... which is true for all SPI interfaces). If there is no valid data

to be send either direction, a hex 0xFF is send.

   

Using SPI Interface

The SPI interface is designed to connect the Avisaro WLAN Module or Avisaro Logger Module to a Micro Controller.

See   here for a general describtion on how to configure Avisaro 2.0 products. 

Website

Use the following web site entries to control the SPI interface

l SPI: Set spi interface parameter.   more

 

l general: Select spi as active interface.  more    

Command interface

Use the following command to control the spi interface

l spi: Sets SPI parameter.   more. Notice that in order to use the command interface, the interface must work in the first place. In 

most case, this command is used in the 'autorun.txt' configuration file.

    

l prot: Select SPI as active interface.   more      

Once configured, one can send text commands or packet commands:

l Text commands: Send ASCII values of the commands just as one would send them over a RS232 connection. Finish each 

command with "carrige return and line feed" (0x0D, 0x0A). See  here for ASCII table.  For each character clocked in, a 0xFF will 

be send from the Avisaro Module.

To read the command answer, keep on sending 'dummy bytes' (0xFF). After a view milliseconds, the Avisaro Module will answer 

with ASCII characters followed by the carrige return and line feed. If no more data are to be send, only 0xFF are received. 

    

l Packet interface: The packet interface is usually the more suitable interface to work with the SPI interface. See  here  for details 

on the packet interface. Notice: Since a start and end of a packet is well defined, it is unambiguous whether a 0xFF byte is a valid 

byte or whether it is a fill-byte. 

BASIC scripting

Use the following BASIC commands to control and access the SPI interface

l put: Send data on bus.  more   

 

l get: Receive data on bus.  more    

Wireless SPI data

The Script WR1 (  more) can also be used for SPI:
 

l Configure Avisaro Modul to use SPI as data interface. 

l Load the script WR1. 

l Use micro controller to send data through SPI. All data will be transfered wirelessly to and from the Avisaro Module. 

                                                                                                                             

I/O, PWM, AD/DA

Most of the I/O pins of the Avisaro Module can be used as a "General Purpose Input or Output" (GPIO), as analogue input ports and as 

"Pulse Wide Modulation" ports. See pin layout for possible pin assignments.

l I/O Pins (Input, Output Pins or GPIO): Switch LEDs, get key inputs

   

l PWM Pins (Pulse Width Modulation): Control servo-actuator, dim LEDs, digital to analog (with capacitor)

   

l Analog Input: Temperatur sensors, any analog signal 

Default settings

All pins are input ports by default (after power up). Than, the last port direction command is the one which counts. Example: CAN port two 

was activated and later pin 3 is declared as an output port - this ends up in port 3 being an output port and the CAN bus is not functional.  

Electrical considerations

See the electrical section (  here) in the Module Manual for details on max current, etc .. for the port pins.
 

Command Interface

The I/O ports can be set and read by using the "port" command. See the I/O section (  here) in the Command Interface Manual for more 

details. 

Basic Scripting

The I/O ports can be set and read by using the "put" and "get" command. See the I/O section (  here) in the Basic Scripting Manual for 

more details. 

Configuration via command interface

Configuration via SD memory card

Default Settings

Configuration 

Three ways to configure

There are three ways to configure the Avisaro products.

1. Using SD Memory Cards: Place all configuration commands in a file called "autorun.txt". Power up unit with SD card inserted. 

 more 

  

2. Using Web-Interface: All products with a WLAN or LAN interface can be configured using a build in web interface. Use your favorit 

browser to do the configuratio this way.   more  

  

3. Using Data Interface: All commands can be typed or send over the data interface (RS232, SPI, CAN, …). Commands can be send 

in ASCII format or in binary packed format.  more  

Things to configure

Typical parameter which require configuration are the "Data Interface" (RS232, CAN, ....), "Real Time Clock", "Network Interface" and other 

things. Find a list of typical parameters  here. 

                                                                                                                             

The works

For each configuration parameter, there is a command (see list  here). All those commands are 

send to the Avisaro module using the command interface. The format of the command is plain 

ASCII - just as one would type them into a terminal. 

In this example to the right an Avisaro WLAN Box is connected to the RS232 of a PC. A regular 

terminal program is used to communicate with the device. The command "ip" is send to set the IP 

adress for the WLAN interface. To check the settings, the "ip?" command is used.

 

RS232 data interface

Use a regular terminal program to communicate. Send a command terminated by <cr><lf> ( = "Enter"). An answer is send back by the 

Avisaro product, followed by the prompt sign (">"). 

CAN data interface

All commands a packaged into CAN frames. Those CAN frames are send to device ID 0x49 (default setting). The Avisaro device sends 

the answer back out on ID 0x49.

Example: "ip local 192.168.0.90" split into CAN messages:

1) ID: 0x49, Length: 8, Bytes: 0x69 0x70 0x20 0x6C 0x6F 0x63 0x61 0x6C     // for: ip local

2) ID: 0x49, Length: 8, Bytes: 0x20 0x31 0x39 0x32 0x2E 0x31 0x36 0x38      // for: 192.186

3) ID: 0x49, Length: 7, Bytes: 0x2E 0x30 0x2E 0x39 0x30 0x0D 0x0A              // for .0.90 cr lf

      

Answer: (">")

1) ID: 0x49, Length: 3, Bytes: 0x0D 0x0A 3E     // ">"  cr  lf

 

I2C data interface

The default I2C adress is decimal 73 on the I2C bus. A command is send by a I2C write. To read back the answer, issue a I2C read to 

this adress. The Avisaro device answers with 2 bytes which represents the length of the available data. If those are > 0 keep on reading to 

get the whole answer.

                                                                                                                             

The works

All commands available on the data interface (  more) can also be send via batch file. Enter the commands just as they would be 

entered on a terminal into a file called "autorun.txt". Place this file on the SD memory card. Insert the card into the Avisaro device. Power-up

the device. All commands are executed.  

Example

Download an example file  here . This file sets the interface to RS232 and configures the baudrate. The WLAN interface is configured 

to connect to a Access Point called "your-ssid" with wep encryption. The script "wc1-6.txt" is loaded and execution flag set to autostart. 

Finally the script is started right away.

echo Schnittstelle einstellen

prot rs232

rs232 9600 8 N 1 NONE

echo WLAN Settings

wlan ssid your-ssid

wlan mode infra

wlan security WEP104

wlan WEP 12345678901234567890abcdef

echo Script laden und ausführen

load wc1-6.txt

run auto

run

Details

l The last command must be terminated with a 'new line' (= cr and lf) in order to be executed

   

l There is no special feedback - like a LED - to the user that the autorun is finished with execution and whether or not there were 

errors. However, all command results are printed to the data interface - just as if those commands would have been typed in by the

user.

   

l To see the command results, check the outputs to the data interface. If this data interface is not available - for example it is 

connected fix to a sensor - there is the option to use the "prot file" command.  details  

                                                                                                                             

Configuration via web interface

The build-in web site provides an easy way to configure the Avisaro device. The web site is only available when the device is equipped 

with a WLAN or LAN interface. 

Connect to WLAN

An important step is to get the WLAN connection set up correctly. The configuration is done through the website and during normal 

operation the WLAN connection must work fine.

The easiest way to connect to the default 'avisaro' network is to have your WLAN utility list 

all WLANs which can be seen. If Microsoft Windows is used, it looks similar to this 

screenshot.

Manually, the default WLAN settings can be entered as well:

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

Configure TCP/IP

Firmware Versions v3.45 and later (20.11.2008):

The Avisaro Modules come with a build in DCHP server. That makes initial configuration easy: If the PC is set to "receive IP adress by 

DHCP", there is no need to change anything. Proceed with "Access to Website". If the PC has fixed IP adresses proceed as described 

here:

Previous Firmware Versions:

After WLAN is connected, the TCP settings must be configured. For initial setup, fixed IP adresses are used. In a lot of cases, a PC is set 

to receive its IP automatically (DHCP) - this needs to be changes temporarily. Change the TCP settings of your PC to match those (i.e. IP 

to *.70). The TCP default settings of the Avisaro products are as follows:

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Access to configuration website

Open an Internet Explorer, Firefox, ... and enter the IP adress fo the Avisaro product (WLAN: 192.168.0.74, 

Ethernet: 192.168.0.75)

The Login Page will show up. Default User is "admin", default password is "1234". 

A description of all the configuration websites is shown  here. 

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

I2C default settings

Address on I2C bus: 73 (decimal)

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Reset to default

Sometimes it becomes necessary to reset the module to default values. Choose the best ways depending on the product you have and 

depending on the access which is still possible. Be aware of the following after a reset to default:

l The automatic execution of the script is disabled. Thus, the LEDs will not light up until the script is restarted again. The script itself 

remains stored. 

l The default interface selection is RS232. Reconfigure the desired interface. 

 

Choose the best way to perform the reset:

l If WLAN is present: Without the need to attach any cables, the module can be set to default values. This way requires some WLAN 

configuration on your PC and requires to run a Java program. Other than that it is quirte convenient.

l If the Data Interface (RS232, I2C, CAN, ...) is available: Commands can be issued to reset the device. Be aware, that no 'Script' is 

executed, otherwise the Commands are viewed as data and not as commands.

l If the SD Slot is available: By issueing commands via the automatically executed 'autorun.txt' file, the default values can be 

activated. This is the easiest and most convenient way. 

 

WLAN Module 2.0

Base Module

Base Module - bottom view with processing unit 

WLAN Trailer Module with Base Module

WLAN Trailer Module without Base Module

WLAN with Base Module

SD Trailor Module without Base Module

SD Trailer and Base Module
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First Steps 

Avisaro 2.0 WLAN Module: Connect and Power Up

The Avisaro 2.0 WLAN Modules are powered with a DC voltage of 3.3 V and they draw about 290 mA. For initial testing, it 

is recommended to use a small mounting board so connections are stable. 

The Avisaro Modules are predefined with the RS232 connection active. All signals  

are low voltage TTL level (3.3 V). The signal lines are 5 V tolerant - this makes integration easier.  

To connect the RS232 to a PC, a level shifter such as a MAX232 must be used. For the CAN interface, use a CAN transceiver IC. 

The pin assignment of the connectors are found  here .  

The most common one is:

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

Configuration of data interface

The data interface of the Avisaro Module is predefined to RS232. The settings can be changed to I2C, CAN, SPI, Ethernet, RS485, ... as 

described  here . 

There is no LED indicating that the Avisaro Logger Module is power on. To test initial functionality, connect the module to a PC using a 

level shifter. The module prints out a prompt (">") when powered up.

The Avisaro WLAN Module will power up the WLAN which is indicated by a flashing red LED on top of the module.

Predefined application

Other than the "Box" or "Cube" product line, the "Module" are shipped with no application script pre installed. Those ready-to-

use application can be loaded (  here) as desired. 

There are four modes to operate or to interact with the Avisaro 2.0 products: 

1. Using predefined application - quick way to get started 

 more  

2. Text Command Interface (enter ASCII commands) - ideal if a programable device is present 

 more  

3. Paket interface ("API" - send control pakets)  - powerfull interface for micro controllers 

 more  

4. BASIC Scripting (small programs run on device) - customized behaviour  

 more  

Building Blocks 

Base Module

The Base Module contains the main processing unit for the Avisaro 2.0 products. This module is required 

in order to get any functionality at all. 

(  details) 

SD Trailor Module

The SD Trailor Modul can be plugged on to the Base Module. The SD Trailor Module contains a slot for SD / 

SDHC memory cards. The SD Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

WLAN Trailor Module

The WLAN Trailor Modul can be plugged on to the Base Module. The WLAN Trailor Module contains the 

WLAN sender and receiver and a on board antenna. This antenna is activated by a smal pig tail antenna 

cable. The WLAN Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

Stacking Base and Trailor Modules

Base Module and Trailor Modules are build to be stacked ontop each other. Just like LEGO Blocks, 

functionality can be added just as required by the application.

Connector Boards

The connector boards provide plugs and power supply. The modules shown above are stacked on to the 

connector boards. 

The connector boards are used either to get started easily, as a reference for your own application or to be 

build into the final application.

(  details) 

Pin Layout 

Orientation ("PIN 1")

The Avisaro 2.0 module has 24 pins. Pin no 1 is in the top left corner, all other pin numbers counting counterclockwise. The orientation of 

the Base and Trailor module is shown in those diagrams. 

1. Base Module's pin 1 is marked by a triangle 

2. SD Trailor Module's pin 1 is in the top left corner. Hold module such that the slot opening points upwards. 

3. WLAN Trailor Module's pin 1 is in the top left corner. Hold module such that the antenna points upwards.  

 

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

RS232 (2x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 O TXD-2 n.c. - 20

6 I RXD-2 n.c. - 19

7 O DTR-1 n.c. - 18

8 I RING-1 n.c. - 17

9 O TXD-1 GPIO I/O 16

10 I RXD-1 GPIO I/O 15

11 I CTS-1 Reset I 14

12 O RTS-1 GND P 13

CAN (1x)

The CAN interface is operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx into 

a CAN-H / CAN-L signal.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN Rx Reset I 14

12 O CAN Tx GND P 13

CAN (2x)

Both CAN interface are operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx 

into a CAN-H / CAN-L signal. Automotive CAN transceivers such as the TJA1041AT are supported. So are Single Wire CAN transceivers.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 I CAN 2 - Rx n.c. - 22

4 O CAN 2 - Tx n.c. - 21

5 O CAN - EN n.c. - 20

6 O CAN - STB n.c. - 19

7 O LED 2 n.c. - 18

8 I KEY n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN 1 Rx Reset I 14

12 O CAN 1 Tx GND P 13

SPI (slave)

The SPI interface is implemented as a slave.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

The SPI bus is using 8 bit words. 

Max SCK clock is 10 mHz. 

The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured. 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 I CS n.c. - 16

10 O MISO n.c. - 15

11 I MOSI Reset I 14

12 I SCK GND P 13

I2C (master or slave)

The I2C interface is implemented as a master or slave depending on configuration.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. SDA-0 I/O 16

10 - n.c. SCL-0 I/O  15

11 - n.c. Reset I 14

12 - -  GND P 13

If a pin is not used for data transmittion, this pin can be used as a input, output, pulse width modulation (PWM) or analog pin as described

here:

 

 
'I/O': pin is input or output or pwm or analog input (ADC), 'p' power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 I/O GPIO n.c. - 23

3 I/O GPIO n.c. - 22

4 I/O GPIO n.c. - 21

5 I/O GPIO, PWM n.c. - 20

6 I/O GPIO, PWM n.c. - 19

7 I/O GPIO, PWM n.c. - 18

8 I/O GPIO, ADC n.c. - 17

9 I/O GPIO, PWM, ADC I/O (open drain) I/O 16

10 I/O GPIO, PWM I/O (open drain) I  15

11 I/O  GPIO, PWM Reset I 14

12 I/O GPIO  GND P 13

Ethernet

The Ethernet interface is implemented using the ENC28J60 Ethernet controller by Microchip. This controller is connected to 

the Avisaro Module using the internal SPI interface. All drivers are allready in the Avisaro Firmware. The Avisaro Module has an 'auto-

recovery' to detect if a ENC is connected. An example layout for an Ethernet extension can be found  here. 

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY SPI-CS - 21

5 - n.c. n.c. - 20

6 - n.c. SPI-SCK - 19

7 - n.c. SPI-MOSI - 18

8 - n.c. SPI-MISO - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 - n.c. Reset I 14

12 - -  GND P 13

Electrical and mechanical details 

Electrical characteristics

Power supply

The modules power supply is 3.3 V (+/- 0.1V) 

Power consumption

Power consumption depends on the configuration: 

Base Board and WLAN Trailor: 280 mA (at 3.3V) with no power save activated

Base Board and WLAN Trailor: 90 mA (at 3.3V) with power save activated.

 

Base Board and SD Trailor: 90 mA (at 3.3V)

Signal level

Output signal levels are 3,3V (precisely: Vcc - 0.4V). Maximum output current is 4 mA. The short-circuit current is 45 mA (only for 

short period of time. Short circuit will damage the output driver).

 

Input signal levels can be 3,3V - 5V - thus a mixed voltage (3.3/5V) PCB is straight forward since no signals needs to be converted.

An input draws 3µA at high and at low level. A high level is defined for voltages above 2V, a low signal is smaller than 0.8 V.

Power considerations for the Real Time Clock

The V
BAT

 supply range to power the Real Time Clock is 2.0V to 4.6V. Recommended operating range is 2.4V to 3.6V. Typically, 

RTC fails when voltage drops below 1.6V. 

Power consumption of the Real Time Clock at V
BAT

 is 20µA. 

 

There is a reported issue with the real time clock power consumption. See  here  for details provided by NXP.

Base Module

b: relevant height of module: 4mm 

c: length of solder pin: 3mm 

a: extra relevant height if battery option is used: 3mm 

d: front edge to center of pin 1: 2mm 

e: back edge to center of pin 12: 1.5mm

Device weight: 6 gram

  

WLAN Trailer Module

The WLAN Trailer Module has the same footprint as the base module. Stacked onto the 

base module, the complete unit comes to a height of 12 mm. As a stand alone module, it 

comes to 8 mm. 

Weight WLAN Trailor Module: 8 gram

Weight WLAN Trailor and Base Module: 14 gram

  

SD Trailor Module

The SD Card Trailer Module has the same footprint as the Base Module.

Weight SD Trailor Module: 8 gram

Weight SD Trailor and Base Module: 14 gram

  

Combined WLAN and SD Trailer and Base Module

The Avisaro stacking system allows to build full featured systems by simply adding 

functionality. This example shows (bottom to top): 

1. User PCB – i.e. user specific IO drivers, interface boards, …  

2. SD-Card Trailer to read and write SD Memory Card. 

3. Spacer to give base module enough distance. These are simple 2.54 precision 

type PCB connectors. 

4. Base Module with all the drivers and smartness to operate the SD-Cards, WLAN 

interface and user logic. 

5. WLAN Trailer module to communicate wirelessly. 

Weight SD + WLAN Trailor Module, Spacer and Base Module: 22 gram

Examples

Data Interfaces and I/O Ports 

RS232 Interfaces (Primary and Auxiliary)

The primary RS232 interface is the default data interface. If nothing else is set, this is the active interface to receive and to send 

commands and data. All features are available through the RS232 interface.

The second RS232 is an auxiliary interface. No commands can be send, only data if supported by the script. The second RS232 interface 

is only adressable with BASIC Scripting.

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

Electrical considerations

The RS232 interface of the module is operating on 3.3 V levels. In order to operate with a PC or any other regular RS232 device, an 

external 'level shifter' IC is necessary. Typical ICs are the "MAX232" series from Maxim or Texas Instruments.

To connect the Avisaro Module directly to another micro controller, a direct wirering can be used. The IO pins of the Avisaro Module are 5 V 

compatible - thus no 3.3 V to 5 V needs to be done. Don't confuse that with the supply voltage, which needs to be 3.3V for the Avisaro 

Modules.  

How it works

To send data or commands, simply send them just as one would do sitting in front of a terminal window. All commands are completed 

with <cr><lf> (carriagle return and line feed). Data or answers from the Avisaro Module are send out without any notice. Use flow control to 

stop data sending by the module. 

Command Interface

The command interface is only available on the first RS232 interface. Text (ASCII) commands are send just as one would type them into a 

terminal. Commands are terminated with a <cr><lf>. Binary packet commands are send in the byte order. See the RS232 section (

 here) of the Command Interface section for more details. 

Basic Scripting

Within BASIC Scripting, both RS232 interfaces can be adressed. The primary one is fully supported with 'INPUT' and 'PRINT' commands, 

the auxiliary one only with 'get' and 'put' commands. See RS232 section (  here) of the BASIC Scripting manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

Configuration and commands

Use the following commands on the command interface to control the primary RS232 interface:

l prot: Select rs232 as active interface (  here) 

 

l rs232: Sets the parameter of the rs232 interface (  here)  

If a network interface is present, use the following web sites to control the RS232 interface:

l rs232: Sets the interface parameter. (  more) 

 

l general: Select i2c as active interface. (  more)  

Use the following BASIC scripting commands to control the primary or auxiliary RS232 interface:

l auxopen: Activate auxiliary rs232 interface. (  more)

 

l put: Send data on bus. (  more)  

l get: Receive data on bus. (  more)    

 

                                                                                                                             

I2C Interface

 The I2C interface can be set to operate as a slave or master interface. If set to slave mode, the Avisaro Module can be controlled by a 

micro controller. If set to master mode, the Avisaro Module can control sensors or other devices.

The I2C interface is not the default interface when shipped or when module was reseted to factory defaults. 

I2C default settings

Address on I2C bus: 73 (decimal)

Electrical considerations

The I2C interface can operate with speeds up to 400 kbit/s.

The typical pull-up resistors for the SCL and SDA needs to be applied externally. 

Using I2C interface (Slave)

The Avisaro Module can operate as a slave device on an I2C bus.  The slave mode allows to use all features of the Avisaro Module:  

l The Command Interface is available in ASCII and in binary packet mode.   

l BASIC Scripting can be used to automate data handling 

How it works

To send and receive data using the I2C bus, the Avisaro Module is simply adressed with its I2C bus adress. Data to be send are 

transmitted using a 'I2C bus write', followed by the data and terminated by an 'I2C Stop'. Data to be read are fetched by using a 'I2C bus 

read', followed by SCL clocks to read and terminated by an 'I2C Stop'. 

Command Interface

To send a command, perform a I2C write to the Avisaro module on the bus (by default it is address 73 decimal). Send the command (like 

"time?") by sending the ASCII values: 0x74, 0x69, 0x6d, 0x65, 0x3f  . The command needs to be terminated with a carriage return: 0x0d, 

0x0a . Finish the I2C communication with a I2C 'stop' sequence.

To read the answer, perform a I2C read to the Avisaro module. The module will return 0xFF if no valid answer can be read. Keep on 

reading until valid text (ASCII) character are read. Finish the I2C read when all characters are read - to be recognized at a 0xFF after the 

last 0x0d 0x0a.

It is required to read the answer, otherwise the module will be blocked by unread answeres.

See the I2C Section (  here) in the Command Interface Manual for more details on how to send text (ASCII) commands or binary packet 

commands.

Basic Scripting

The regular 'INPUT' and 'PRINT' commands can be used in BASIC Scripting to communicate with the I2C Slave interface. Data which are 

send to the modules adress (default 73 decimal) can be read with 'INPUT'. Replies can be send out with 'PRINT' and than read on the I2C

bus.

See the I2C Section (  here) in the BASIC Scripting Manual for more details. 

Predefined applications

Most predefined application scripts can be used with the I2C slave interface as well. In most cases, only the data interface needs to be 

changed from i.e. RS232 to I2C in order to perform the defined function. Check the predefined scripts for details.

 

Example: The Script WR1 (  more) can also be used for I2C: 

l Configure Avisaro Modul to use I2C as data interface. 

l Load the script WR1. 

l Use micro controller to send data through I2C. All data will be transfered wirelessly to and from the Avisaro Module. 

Configuration and commands

Use the following commands on the command interface to control the i2c interface

l prot: Select i2c as active interface.  more  

 

  

l i2c: Set bus address.  more  

Note: After a reset to default, the 'prot' command can't be send via the I2C bus since the default data interface is RS232. Thus, the 'prot i2c'

command must be send via SD card or via web interface.

If a network interface is present, use the following web site entries to control the i2c interface

l i2c: Set bus address.  more

 

l general: Select i2c as active interface.  more    

Use the following BASIC commands to control and access the i2c interface

l auxopen: Activate i2c bus.   more

 

l put: Send data on bus.  more    

l get: Receive data on bus.  more    

Using I2C interface (Master)

The I2C in Master mode is only available within BASIC Scripting. With the master mode, sensors or any other I2C device can be 

connected to the Avisaro Module.

See I2C Section of the BASIC Scripting Manual for details (  here). 

                                                                                                                             

CAN Interfaces (Primary and Auxiliary)

There are two CAN interfaces. The primary one can be used to transmit data as well as to send commands. The second CAN interface is 

controlled by scripting only. 

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

Electrical considerations

The CAN interfaces of the module are operating at 3.3V levels and as 'Tx' / 'Rx' signals. In order to operate with a regular CAN bus, a "CAN 

Transceiver IC" needs to be added. This IC converts the Tx/Rx signals into the differential signals of a CAN bus.

To connect the Avisaro Module directly to a micro controller using the CAN bus - the Tx / Rx line typically can be used without any additional

devices. 

How it works

Data or commands send to the Avisaro Module is packaged into the payload of the CAN messages. 

Command Interface

The command interface is only available on CAN port 1. Text (ASCII) commands are packed in CAN messages segmented into 8 bytes. 

Thus, to send a "listen 101 23<cr><lf>" command - this would split into "listen 1" and "01 23<cr><lf>" to fit into the CAN payload field. The 

CAN messages are adressed to "receive ID" as configured. The answer (in this case "ok") will be send out by the module to the "send ID" 

- again segmented into 8 byte segments. 

Basic Scripting

Both CAN interfaces are available within BASIC scripting. 

The first interface can be adressed through regular 'INPUT' and 'PRINT' commands. Those commands hide the CAN frames and only 

work with the content of the payload. 

Special commands such as 'get' and 'put' allow to work with the full CAN frames on both interfaces. The message ID and other CAN fields

can be set individually.

See the CAN section (  here) in the BASIC Scripting Manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

                                                                                                                             

SPI Interface

The SPI interface is the fastest interface of the Avisaro 2.0 module. It is designed to be connected to a micro controller or to programmable

logic (FPGA). When connected to a micro controller we recommend to use the 'packet interface' (see details later), when connected to a 

FPGA, the simpler 'streaming modus' can be used. The SPI interface is not the default interface when shipped or when module was 

reseted to factory defaults. 

SPI bus timing

The SPI bus timing is controlled by two parameters: clock polarity and clock phase. This is how those parameters effect bus timing: 

CPOL and CPHA settings First data driven Other data driven Data sampled

CPOL = 0, CPHA = 0 Prior to first SCK rising edge SCK falling edge SCK rising edge

CPOL = 0, CPHA = 1 First SCK rising edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 0 Prior to first SCK falling edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 1 First SCK falling edge SCK falling edge SCK rising edge

See the following timing diagrams for details (click to enlarge): 

SPI default settings

l The SPI bus is using 8 bit words. 

l Maximum SCK clock is 10 MHz. The effective data rate depends on the type of application. 

l The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured.  

'Fill-bytes'

With each byte which is send to the Avisaro Module, one byte is also received (... which is true for all SPI interfaces). If there is no valid data

to be send either direction, a hex 0xFF is send.

   

Using SPI Interface

The SPI interface is designed to connect the Avisaro WLAN Module or Avisaro Logger Module to a Micro Controller.

See   here for a general describtion on how to configure Avisaro 2.0 products. 

Website

Use the following web site entries to control the SPI interface

l SPI: Set spi interface parameter.   more

 

l general: Select spi as active interface.  more    

Command interface

Use the following command to control the spi interface

l spi: Sets SPI parameter.   more. Notice that in order to use the command interface, the interface must work in the first place. In 

most case, this command is used in the 'autorun.txt' configuration file.

    

l prot: Select SPI as active interface.   more      

Once configured, one can send text commands or packet commands:

l Text commands: Send ASCII values of the commands just as one would send them over a RS232 connection. Finish each 

command with "carrige return and line feed" (0x0D, 0x0A). See  here for ASCII table.  For each character clocked in, a 0xFF will 

be send from the Avisaro Module.

To read the command answer, keep on sending 'dummy bytes' (0xFF). After a view milliseconds, the Avisaro Module will answer 

with ASCII characters followed by the carrige return and line feed. If no more data are to be send, only 0xFF are received. 

    

l Packet interface: The packet interface is usually the more suitable interface to work with the SPI interface. See  here  for details 

on the packet interface. Notice: Since a start and end of a packet is well defined, it is unambiguous whether a 0xFF byte is a valid 

byte or whether it is a fill-byte. 

BASIC scripting

Use the following BASIC commands to control and access the SPI interface

l put: Send data on bus.  more   

 

l get: Receive data on bus.  more    

Wireless SPI data

The Script WR1 (  more) can also be used for SPI:
 

l Configure Avisaro Modul to use SPI as data interface. 

l Load the script WR1. 

l Use micro controller to send data through SPI. All data will be transfered wirelessly to and from the Avisaro Module. 

                                                                                                                             

I/O, PWM, AD/DA

Most of the I/O pins of the Avisaro Module can be used as a "General Purpose Input or Output" (GPIO), as analogue input ports and as 

"Pulse Wide Modulation" ports. See pin layout for possible pin assignments.

l I/O Pins (Input, Output Pins or GPIO): Switch LEDs, get key inputs

   

l PWM Pins (Pulse Width Modulation): Control servo-actuator, dim LEDs, digital to analog (with capacitor)

   

l Analog Input: Temperatur sensors, any analog signal 

Default settings

All pins are input ports by default (after power up). Than, the last port direction command is the one which counts. Example: CAN port two 

was activated and later pin 3 is declared as an output port - this ends up in port 3 being an output port and the CAN bus is not functional.  

Electrical considerations

See the electrical section (  here) in the Module Manual for details on max current, etc .. for the port pins.
 

Command Interface

The I/O ports can be set and read by using the "port" command. See the I/O section (  here) in the Command Interface Manual for more 

details. 

Basic Scripting

The I/O ports can be set and read by using the "put" and "get" command. See the I/O section (  here) in the Basic Scripting Manual for 

more details. 

Configuration via command interface

Configuration via SD memory card

Default Settings

Configuration 

Three ways to configure

There are three ways to configure the Avisaro products.

1. Using SD Memory Cards: Place all configuration commands in a file called "autorun.txt". Power up unit with SD card inserted. 

 more 

  

2. Using Web-Interface: All products with a WLAN or LAN interface can be configured using a build in web interface. Use your favorit 

browser to do the configuratio this way.   more  

  

3. Using Data Interface: All commands can be typed or send over the data interface (RS232, SPI, CAN, …). Commands can be send 

in ASCII format or in binary packed format.  more  

Things to configure

Typical parameter which require configuration are the "Data Interface" (RS232, CAN, ....), "Real Time Clock", "Network Interface" and other 

things. Find a list of typical parameters  here. 

                                                                                                                             

The works

For each configuration parameter, there is a command (see list  here). All those commands are 

send to the Avisaro module using the command interface. The format of the command is plain 

ASCII - just as one would type them into a terminal. 

In this example to the right an Avisaro WLAN Box is connected to the RS232 of a PC. A regular 

terminal program is used to communicate with the device. The command "ip" is send to set the IP 

adress for the WLAN interface. To check the settings, the "ip?" command is used.

 

RS232 data interface

Use a regular terminal program to communicate. Send a command terminated by <cr><lf> ( = "Enter"). An answer is send back by the 

Avisaro product, followed by the prompt sign (">"). 

CAN data interface

All commands a packaged into CAN frames. Those CAN frames are send to device ID 0x49 (default setting). The Avisaro device sends 

the answer back out on ID 0x49.

Example: "ip local 192.168.0.90" split into CAN messages:

1) ID: 0x49, Length: 8, Bytes: 0x69 0x70 0x20 0x6C 0x6F 0x63 0x61 0x6C     // for: ip local

2) ID: 0x49, Length: 8, Bytes: 0x20 0x31 0x39 0x32 0x2E 0x31 0x36 0x38      // for: 192.186

3) ID: 0x49, Length: 7, Bytes: 0x2E 0x30 0x2E 0x39 0x30 0x0D 0x0A              // for .0.90 cr lf

      

Answer: (">")

1) ID: 0x49, Length: 3, Bytes: 0x0D 0x0A 3E     // ">"  cr  lf

 

I2C data interface

The default I2C adress is decimal 73 on the I2C bus. A command is send by a I2C write. To read back the answer, issue a I2C read to 

this adress. The Avisaro device answers with 2 bytes which represents the length of the available data. If those are > 0 keep on reading to 

get the whole answer.

                                                                                                                             

The works

All commands available on the data interface (  more) can also be send via batch file. Enter the commands just as they would be 

entered on a terminal into a file called "autorun.txt". Place this file on the SD memory card. Insert the card into the Avisaro device. Power-up

the device. All commands are executed.  

Example

Download an example file  here . This file sets the interface to RS232 and configures the baudrate. The WLAN interface is configured 

to connect to a Access Point called "your-ssid" with wep encryption. The script "wc1-6.txt" is loaded and execution flag set to autostart. 

Finally the script is started right away.

echo Schnittstelle einstellen

prot rs232

rs232 9600 8 N 1 NONE

echo WLAN Settings

wlan ssid your-ssid

wlan mode infra

wlan security WEP104

wlan WEP 12345678901234567890abcdef

echo Script laden und ausführen

load wc1-6.txt

run auto

run

Details

l The last command must be terminated with a 'new line' (= cr and lf) in order to be executed

   

l There is no special feedback - like a LED - to the user that the autorun is finished with execution and whether or not there were 

errors. However, all command results are printed to the data interface - just as if those commands would have been typed in by the

user.

   

l To see the command results, check the outputs to the data interface. If this data interface is not available - for example it is 

connected fix to a sensor - there is the option to use the "prot file" command.  details  

                                                                                                                             

Configuration via web interface

The build-in web site provides an easy way to configure the Avisaro device. The web site is only available when the device is equipped 

with a WLAN or LAN interface. 

Connect to WLAN

An important step is to get the WLAN connection set up correctly. The configuration is done through the website and during normal 

operation the WLAN connection must work fine.

The easiest way to connect to the default 'avisaro' network is to have your WLAN utility list 

all WLANs which can be seen. If Microsoft Windows is used, it looks similar to this 

screenshot.

Manually, the default WLAN settings can be entered as well:

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

Configure TCP/IP

Firmware Versions v3.45 and later (20.11.2008):

The Avisaro Modules come with a build in DCHP server. That makes initial configuration easy: If the PC is set to "receive IP adress by 

DHCP", there is no need to change anything. Proceed with "Access to Website". If the PC has fixed IP adresses proceed as described 

here:

Previous Firmware Versions:

After WLAN is connected, the TCP settings must be configured. For initial setup, fixed IP adresses are used. In a lot of cases, a PC is set 

to receive its IP automatically (DHCP) - this needs to be changes temporarily. Change the TCP settings of your PC to match those (i.e. IP 

to *.70). The TCP default settings of the Avisaro products are as follows:

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Access to configuration website

Open an Internet Explorer, Firefox, ... and enter the IP adress fo the Avisaro product (WLAN: 192.168.0.74, 

Ethernet: 192.168.0.75)

The Login Page will show up. Default User is "admin", default password is "1234". 

A description of all the configuration websites is shown  here. 

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

I2C default settings

Address on I2C bus: 73 (decimal)

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Reset to default

Sometimes it becomes necessary to reset the module to default values. Choose the best ways depending on the product you have and 

depending on the access which is still possible. Be aware of the following after a reset to default:

l The automatic execution of the script is disabled. Thus, the LEDs will not light up until the script is restarted again. The script itself 

remains stored. 

l The default interface selection is RS232. Reconfigure the desired interface. 

 

Choose the best way to perform the reset:

l If WLAN is present: Without the need to attach any cables, the module can be set to default values. This way requires some WLAN 

configuration on your PC and requires to run a Java program. Other than that it is quirte convenient.

l If the Data Interface (RS232, I2C, CAN, ...) is available: Commands can be issued to reset the device. Be aware, that no 'Script' is 

executed, otherwise the Commands are viewed as data and not as commands.

l If the SD Slot is available: By issueing commands via the automatically executed 'autorun.txt' file, the default values can be 

activated. This is the easiest and most convenient way. 

 

WLAN Module 2.0

Base Module
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WLAN Trailer Module with Base Module

WLAN Trailer Module without Base Module
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First Steps 

Avisaro 2.0 WLAN Module: Connect and Power Up

The Avisaro 2.0 WLAN Modules are powered with a DC voltage of 3.3 V and they draw about 290 mA. For initial testing, it 

is recommended to use a small mounting board so connections are stable. 

The Avisaro Modules are predefined with the RS232 connection active. All signals  

are low voltage TTL level (3.3 V). The signal lines are 5 V tolerant - this makes integration easier.  

To connect the RS232 to a PC, a level shifter such as a MAX232 must be used. For the CAN interface, use a CAN transceiver IC. 

The pin assignment of the connectors are found  here .  

The most common one is:

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

Configuration of data interface

The data interface of the Avisaro Module is predefined to RS232. The settings can be changed to I2C, CAN, SPI, Ethernet, RS485, ... as 

described  here . 

There is no LED indicating that the Avisaro Logger Module is power on. To test initial functionality, connect the module to a PC using a 

level shifter. The module prints out a prompt (">") when powered up.

The Avisaro WLAN Module will power up the WLAN which is indicated by a flashing red LED on top of the module.

Predefined application

Other than the "Box" or "Cube" product line, the "Module" are shipped with no application script pre installed. Those ready-to-

use application can be loaded (  here) as desired. 

There are four modes to operate or to interact with the Avisaro 2.0 products: 

1. Using predefined application - quick way to get started 

 more  

2. Text Command Interface (enter ASCII commands) - ideal if a programable device is present 

 more  

3. Paket interface ("API" - send control pakets)  - powerfull interface for micro controllers 

 more  

4. BASIC Scripting (small programs run on device) - customized behaviour  

 more  

Building Blocks 

Base Module

The Base Module contains the main processing unit for the Avisaro 2.0 products. This module is required 

in order to get any functionality at all. 

(  details) 

SD Trailor Module

The SD Trailor Modul can be plugged on to the Base Module. The SD Trailor Module contains a slot for SD / 

SDHC memory cards. The SD Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

WLAN Trailor Module

The WLAN Trailor Modul can be plugged on to the Base Module. The WLAN Trailor Module contains the 

WLAN sender and receiver and a on board antenna. This antenna is activated by a smal pig tail antenna 

cable. The WLAN Trailor Modul by itself has no functionality and requires a Base Module. 

(  details) 

Stacking Base and Trailor Modules

Base Module and Trailor Modules are build to be stacked ontop each other. Just like LEGO Blocks, 

functionality can be added just as required by the application.

Connector Boards

The connector boards provide plugs and power supply. The modules shown above are stacked on to the 

connector boards. 

The connector boards are used either to get started easily, as a reference for your own application or to be 

build into the final application.

(  details) 

Pin Layout 

Orientation ("PIN 1")

The Avisaro 2.0 module has 24 pins. Pin no 1 is in the top left corner, all other pin numbers counting counterclockwise. The orientation of 

the Base and Trailor module is shown in those diagrams. 

1. Base Module's pin 1 is marked by a triangle 

2. SD Trailor Module's pin 1 is in the top left corner. Hold module such that the slot opening points upwards. 

3. WLAN Trailor Module's pin 1 is in the top left corner. Hold module such that the antenna points upwards.  

 

RS232 (1x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels. Signals in brackets (such as GPIO(LED1)) show how pins are used in Avisaro Box or Avisaro Cube 

products.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 I DCD n.c. - 20

6 I DSR n.c. - 19

7 O DTR n.c. - 18

8 I RING n.c. - 17

9 O TXD GPIO (open) - 16

10 I RXD GPIO (open) - 15

11 I CTS Reset I 14

12 O RTS GND P 13

RS232 (2x)

The RS232 interface is viewed as master or PC side. Thus, signals such as 'Ring' are inputs. There is no 'level shifter' onboard - all 

signals are TTL (3.3V) levels.

'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O GPIO (LED1) n.c. - 23

3 O GPIO (LED2) n.c. - 22

4 I GPIO (KEY) n.c. - 21

5 O TXD-2 n.c. - 20

6 I RXD-2 n.c. - 19

7 O DTR-1 n.c. - 18

8 I RING-1 n.c. - 17

9 O TXD-1 GPIO I/O 16

10 I RXD-1 GPIO I/O 15

11 I CTS-1 Reset I 14

12 O RTS-1 GND P 13

CAN (1x)

The CAN interface is operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx into 

a CAN-H / CAN-L signal.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN Rx Reset I 14

12 O CAN Tx GND P 13

CAN (2x)

Both CAN interface are operated as Rx and Tx. To connect the module to a CAN Bus, a transceiver circuitry is required to translate Rx/Tx 

into a CAN-H / CAN-L signal. Automotive CAN transceivers such as the TJA1041AT are supported. So are Single Wire CAN transceivers.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 I CAN 2 - Rx n.c. - 22

4 O CAN 2 - Tx n.c. - 21

5 O CAN - EN n.c. - 20

6 O CAN - STB n.c. - 19

7 O LED 2 n.c. - 18

8 I KEY n.c. - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 I CAN 1 Rx Reset I 14

12 O CAN 1 Tx GND P 13

SPI (slave)

The SPI interface is implemented as a slave.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

The SPI bus is using 8 bit words. 

Max SCK clock is 10 mHz. 

The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured. 

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 I CS n.c. - 16

10 O MISO n.c. - 15

11 I MOSI Reset I 14

12 I SCK GND P 13

I2C (master or slave)

The I2C interface is implemented as a master or slave depending on configuration.

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY n.c. - 21

5 - n.c. n.c. - 20

6 - n.c. n.c. - 19

7 - n.c. n.c. - 18

8 - n.c. n.c. - 17

9 - n.c. SDA-0 I/O 16

10 - n.c. SCL-0 I/O  15

11 - n.c. Reset I 14

12 - -  GND P 13

If a pin is not used for data transmittion, this pin can be used as a input, output, pulse width modulation (PWM) or analog pin as described

here:

 

 
'I/O': pin is input or output or pwm or analog input (ADC), 'p' power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 I/O GPIO n.c. - 23

3 I/O GPIO n.c. - 22

4 I/O GPIO n.c. - 21

5 I/O GPIO, PWM n.c. - 20

6 I/O GPIO, PWM n.c. - 19

7 I/O GPIO, PWM n.c. - 18

8 I/O GPIO, ADC n.c. - 17

9 I/O GPIO, PWM, ADC I/O (open drain) I/O 16

10 I/O GPIO, PWM I/O (open drain) I  15

11 I/O  GPIO, PWM Reset I 14

12 I/O GPIO  GND P 13

Ethernet

The Ethernet interface is implemented using the ENC28J60 Ethernet controller by Microchip. This controller is connected to 

the Avisaro Module using the internal SPI interface. All drivers are allready in the Avisaro Firmware. The Avisaro Module has an 'auto-

recovery' to detect if a ENC is connected. An example layout for an Ethernet extension can be found  here. 

 

 
'I/O': pin is input, output or power, 'n.c.': do not connect, leave open

No I/O Name   Name I/O No

1 P VBAT VCC (3.3V) P 24

2 O LED1 n.c. - 23

3 O LED2 n.c. - 22

4 I KEY SPI-CS - 21

5 - n.c. n.c. - 20

6 - n.c. SPI-SCK - 19

7 - n.c. SPI-MOSI - 18

8 - n.c. SPI-MISO - 17

9 - n.c. n.c. - 16

10 - n.c. n.c. - 15

11 - n.c. Reset I 14

12 - -  GND P 13

Electrical and mechanical details 

Electrical characteristics

Power supply

The modules power supply is 3.3 V (+/- 0.1V) 

Power consumption

Power consumption depends on the configuration: 

Base Board and WLAN Trailor: 280 mA (at 3.3V) with no power save activated

Base Board and WLAN Trailor: 90 mA (at 3.3V) with power save activated.

 

Base Board and SD Trailor: 90 mA (at 3.3V)

Signal level

Output signal levels are 3,3V (precisely: Vcc - 0.4V). Maximum output current is 4 mA. The short-circuit current is 45 mA (only for 

short period of time. Short circuit will damage the output driver).

 

Input signal levels can be 3,3V - 5V - thus a mixed voltage (3.3/5V) PCB is straight forward since no signals needs to be converted.

An input draws 3µA at high and at low level. A high level is defined for voltages above 2V, a low signal is smaller than 0.8 V.

Power considerations for the Real Time Clock

The V
BAT

 supply range to power the Real Time Clock is 2.0V to 4.6V. Recommended operating range is 2.4V to 3.6V. Typically, 

RTC fails when voltage drops below 1.6V. 

Power consumption of the Real Time Clock at V
BAT

 is 20µA. 

 

There is a reported issue with the real time clock power consumption. See  here  for details provided by NXP.

Base Module

b: relevant height of module: 4mm 

c: length of solder pin: 3mm 

a: extra relevant height if battery option is used: 3mm 

d: front edge to center of pin 1: 2mm 

e: back edge to center of pin 12: 1.5mm

Device weight: 6 gram

  

WLAN Trailer Module

The WLAN Trailer Module has the same footprint as the base module. Stacked onto the 

base module, the complete unit comes to a height of 12 mm. As a stand alone module, it 

comes to 8 mm. 

Weight WLAN Trailor Module: 8 gram

Weight WLAN Trailor and Base Module: 14 gram

  

SD Trailor Module

The SD Card Trailer Module has the same footprint as the Base Module.

Weight SD Trailor Module: 8 gram

Weight SD Trailor and Base Module: 14 gram

  

Combined WLAN and SD Trailer and Base Module

The Avisaro stacking system allows to build full featured systems by simply adding 

functionality. This example shows (bottom to top): 

1. User PCB – i.e. user specific IO drivers, interface boards, …  

2. SD-Card Trailer to read and write SD Memory Card. 

3. Spacer to give base module enough distance. These are simple 2.54 precision 

type PCB connectors. 

4. Base Module with all the drivers and smartness to operate the SD-Cards, WLAN 

interface and user logic. 

5. WLAN Trailer module to communicate wirelessly. 

Weight SD + WLAN Trailor Module, Spacer and Base Module: 22 gram

Examples

Data Interfaces and I/O Ports 

RS232 Interfaces (Primary and Auxiliary)

The primary RS232 interface is the default data interface. If nothing else is set, this is the active interface to receive and to send 

commands and data. All features are available through the RS232 interface.

The second RS232 is an auxiliary interface. No commands can be send, only data if supported by the script. The second RS232 interface 

is only adressable with BASIC Scripting.

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

Electrical considerations

The RS232 interface of the module is operating on 3.3 V levels. In order to operate with a PC or any other regular RS232 device, an 

external 'level shifter' IC is necessary. Typical ICs are the "MAX232" series from Maxim or Texas Instruments.

To connect the Avisaro Module directly to another micro controller, a direct wirering can be used. The IO pins of the Avisaro Module are 5 V 

compatible - thus no 3.3 V to 5 V needs to be done. Don't confuse that with the supply voltage, which needs to be 3.3V for the Avisaro 

Modules.  

How it works

To send data or commands, simply send them just as one would do sitting in front of a terminal window. All commands are completed 

with <cr><lf> (carriagle return and line feed). Data or answers from the Avisaro Module are send out without any notice. Use flow control to 

stop data sending by the module. 

Command Interface

The command interface is only available on the first RS232 interface. Text (ASCII) commands are send just as one would type them into a 

terminal. Commands are terminated with a <cr><lf>. Binary packet commands are send in the byte order. See the RS232 section (

 here) of the Command Interface section for more details. 

Basic Scripting

Within BASIC Scripting, both RS232 interfaces can be adressed. The primary one is fully supported with 'INPUT' and 'PRINT' commands, 

the auxiliary one only with 'get' and 'put' commands. See RS232 section (  here) of the BASIC Scripting manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

Configuration and commands

Use the following commands on the command interface to control the primary RS232 interface:

l prot: Select rs232 as active interface (  here) 

 

l rs232: Sets the parameter of the rs232 interface (  here)  

If a network interface is present, use the following web sites to control the RS232 interface:

l rs232: Sets the interface parameter. (  more) 

 

l general: Select i2c as active interface. (  more)  

Use the following BASIC scripting commands to control the primary or auxiliary RS232 interface:

l auxopen: Activate auxiliary rs232 interface. (  more)

 

l put: Send data on bus. (  more)  

l get: Receive data on bus. (  more)    

 

                                                                                                                             

I2C Interface

 The I2C interface can be set to operate as a slave or master interface. If set to slave mode, the Avisaro Module can be controlled by a 

micro controller. If set to master mode, the Avisaro Module can control sensors or other devices.

The I2C interface is not the default interface when shipped or when module was reseted to factory defaults. 

I2C default settings

Address on I2C bus: 73 (decimal)

Electrical considerations

The I2C interface can operate with speeds up to 400 kbit/s.

The typical pull-up resistors for the SCL and SDA needs to be applied externally. 

Using I2C interface (Slave)

The Avisaro Module can operate as a slave device on an I2C bus.  The slave mode allows to use all features of the Avisaro Module:  

l The Command Interface is available in ASCII and in binary packet mode.   

l BASIC Scripting can be used to automate data handling 

How it works

To send and receive data using the I2C bus, the Avisaro Module is simply adressed with its I2C bus adress. Data to be send are 

transmitted using a 'I2C bus write', followed by the data and terminated by an 'I2C Stop'. Data to be read are fetched by using a 'I2C bus 

read', followed by SCL clocks to read and terminated by an 'I2C Stop'. 

Command Interface

To send a command, perform a I2C write to the Avisaro module on the bus (by default it is address 73 decimal). Send the command (like 

"time?") by sending the ASCII values: 0x74, 0x69, 0x6d, 0x65, 0x3f  . The command needs to be terminated with a carriage return: 0x0d, 

0x0a . Finish the I2C communication with a I2C 'stop' sequence.

To read the answer, perform a I2C read to the Avisaro module. The module will return 0xFF if no valid answer can be read. Keep on 

reading until valid text (ASCII) character are read. Finish the I2C read when all characters are read - to be recognized at a 0xFF after the 

last 0x0d 0x0a.

It is required to read the answer, otherwise the module will be blocked by unread answeres.

See the I2C Section (  here) in the Command Interface Manual for more details on how to send text (ASCII) commands or binary packet 

commands.

Basic Scripting

The regular 'INPUT' and 'PRINT' commands can be used in BASIC Scripting to communicate with the I2C Slave interface. Data which are 

send to the modules adress (default 73 decimal) can be read with 'INPUT'. Replies can be send out with 'PRINT' and than read on the I2C

bus.

See the I2C Section (  here) in the BASIC Scripting Manual for more details. 

Predefined applications

Most predefined application scripts can be used with the I2C slave interface as well. In most cases, only the data interface needs to be 

changed from i.e. RS232 to I2C in order to perform the defined function. Check the predefined scripts for details.

 

Example: The Script WR1 (  more) can also be used for I2C: 

l Configure Avisaro Modul to use I2C as data interface. 

l Load the script WR1. 

l Use micro controller to send data through I2C. All data will be transfered wirelessly to and from the Avisaro Module. 

Configuration and commands

Use the following commands on the command interface to control the i2c interface

l prot: Select i2c as active interface.  more  

 

  

l i2c: Set bus address.  more  

Note: After a reset to default, the 'prot' command can't be send via the I2C bus since the default data interface is RS232. Thus, the 'prot i2c'

command must be send via SD card or via web interface.

If a network interface is present, use the following web site entries to control the i2c interface

l i2c: Set bus address.  more

 

l general: Select i2c as active interface.  more    

Use the following BASIC commands to control and access the i2c interface

l auxopen: Activate i2c bus.   more

 

l put: Send data on bus.  more    

l get: Receive data on bus.  more    

Using I2C interface (Master)

The I2C in Master mode is only available within BASIC Scripting. With the master mode, sensors or any other I2C device can be 

connected to the Avisaro Module.

See I2C Section of the BASIC Scripting Manual for details (  here). 

                                                                                                                             

CAN Interfaces (Primary and Auxiliary)

There are two CAN interfaces. The primary one can be used to transmit data as well as to send commands. The second CAN interface is 

controlled by scripting only. 

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

Electrical considerations

The CAN interfaces of the module are operating at 3.3V levels and as 'Tx' / 'Rx' signals. In order to operate with a regular CAN bus, a "CAN 

Transceiver IC" needs to be added. This IC converts the Tx/Rx signals into the differential signals of a CAN bus.

To connect the Avisaro Module directly to a micro controller using the CAN bus - the Tx / Rx line typically can be used without any additional

devices. 

How it works

Data or commands send to the Avisaro Module is packaged into the payload of the CAN messages. 

Command Interface

The command interface is only available on CAN port 1. Text (ASCII) commands are packed in CAN messages segmented into 8 bytes. 

Thus, to send a "listen 101 23<cr><lf>" command - this would split into "listen 1" and "01 23<cr><lf>" to fit into the CAN payload field. The 

CAN messages are adressed to "receive ID" as configured. The answer (in this case "ok") will be send out by the module to the "send ID" 

- again segmented into 8 byte segments. 

Basic Scripting

Both CAN interfaces are available within BASIC scripting. 

The first interface can be adressed through regular 'INPUT' and 'PRINT' commands. Those commands hide the CAN frames and only 

work with the content of the payload. 

Special commands such as 'get' and 'put' allow to work with the full CAN frames on both interfaces. The message ID and other CAN fields

can be set individually.

See the CAN section (  here) in the BASIC Scripting Manual for more details. 

Predefined application

Quite a few predefined appliations are available for download. See (  here) for more details.
 

                                                                                                                             

SPI Interface

The SPI interface is the fastest interface of the Avisaro 2.0 module. It is designed to be connected to a micro controller or to programmable

logic (FPGA). When connected to a micro controller we recommend to use the 'packet interface' (see details later), when connected to a 

FPGA, the simpler 'streaming modus' can be used. The SPI interface is not the default interface when shipped or when module was 

reseted to factory defaults. 

SPI bus timing

The SPI bus timing is controlled by two parameters: clock polarity and clock phase. This is how those parameters effect bus timing: 

CPOL and CPHA settings First data driven Other data driven Data sampled

CPOL = 0, CPHA = 0 Prior to first SCK rising edge SCK falling edge SCK rising edge

CPOL = 0, CPHA = 1 First SCK rising edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 0 Prior to first SCK falling edge SCK rising edge SCK falling edge

CPOL = 1, CPHA = 1 First SCK falling edge SCK falling edge SCK rising edge

See the following timing diagrams for details (click to enlarge): 

SPI default settings

l The SPI bus is using 8 bit words. 

l Maximum SCK clock is 10 MHz. The effective data rate depends on the type of application. 

l The bus select (CS) is active low. It is recommended to deactivate the CS between data block in case clock glitches occured.  

'Fill-bytes'

With each byte which is send to the Avisaro Module, one byte is also received (... which is true for all SPI interfaces). If there is no valid data

to be send either direction, a hex 0xFF is send.

   

Using SPI Interface

The SPI interface is designed to connect the Avisaro WLAN Module or Avisaro Logger Module to a Micro Controller.

See   here for a general describtion on how to configure Avisaro 2.0 products. 

Website

Use the following web site entries to control the SPI interface

l SPI: Set spi interface parameter.   more

 

l general: Select spi as active interface.  more    

Command interface

Use the following command to control the spi interface

l spi: Sets SPI parameter.   more. Notice that in order to use the command interface, the interface must work in the first place. In 

most case, this command is used in the 'autorun.txt' configuration file.

    

l prot: Select SPI as active interface.   more      

Once configured, one can send text commands or packet commands:

l Text commands: Send ASCII values of the commands just as one would send them over a RS232 connection. Finish each 

command with "carrige return and line feed" (0x0D, 0x0A). See  here for ASCII table.  For each character clocked in, a 0xFF will 

be send from the Avisaro Module.

To read the command answer, keep on sending 'dummy bytes' (0xFF). After a view milliseconds, the Avisaro Module will answer 

with ASCII characters followed by the carrige return and line feed. If no more data are to be send, only 0xFF are received. 

    

l Packet interface: The packet interface is usually the more suitable interface to work with the SPI interface. See  here  for details 

on the packet interface. Notice: Since a start and end of a packet is well defined, it is unambiguous whether a 0xFF byte is a valid 

byte or whether it is a fill-byte. 

BASIC scripting

Use the following BASIC commands to control and access the SPI interface

l put: Send data on bus.  more   

 

l get: Receive data on bus.  more    

Wireless SPI data

The Script WR1 (  more) can also be used for SPI:
 

l Configure Avisaro Modul to use SPI as data interface. 

l Load the script WR1. 

l Use micro controller to send data through SPI. All data will be transfered wirelessly to and from the Avisaro Module. 

                                                                                                                             

I/O, PWM, AD/DA

Most of the I/O pins of the Avisaro Module can be used as a "General Purpose Input or Output" (GPIO), as analogue input ports and as 

"Pulse Wide Modulation" ports. See pin layout for possible pin assignments.

l I/O Pins (Input, Output Pins or GPIO): Switch LEDs, get key inputs

   

l PWM Pins (Pulse Width Modulation): Control servo-actuator, dim LEDs, digital to analog (with capacitor)

   

l Analog Input: Temperatur sensors, any analog signal 

Default settings

All pins are input ports by default (after power up). Than, the last port direction command is the one which counts. Example: CAN port two 

was activated and later pin 3 is declared as an output port - this ends up in port 3 being an output port and the CAN bus is not functional.  

Electrical considerations

See the electrical section (  here) in the Module Manual for details on max current, etc .. for the port pins.
 

Command Interface

The I/O ports can be set and read by using the "port" command. See the I/O section (  here) in the Command Interface Manual for more 

details. 

Basic Scripting

The I/O ports can be set and read by using the "put" and "get" command. See the I/O section (  here) in the Basic Scripting Manual for 

more details. 

Configuration via command interface

Configuration via SD memory card

Default Settings

Configuration 

Three ways to configure

There are three ways to configure the Avisaro products.

1. Using SD Memory Cards: Place all configuration commands in a file called "autorun.txt". Power up unit with SD card inserted. 

 more 

  

2. Using Web-Interface: All products with a WLAN or LAN interface can be configured using a build in web interface. Use your favorit 

browser to do the configuratio this way.   more  

  

3. Using Data Interface: All commands can be typed or send over the data interface (RS232, SPI, CAN, …). Commands can be send 

in ASCII format or in binary packed format.  more  

Things to configure

Typical parameter which require configuration are the "Data Interface" (RS232, CAN, ....), "Real Time Clock", "Network Interface" and other 

things. Find a list of typical parameters  here. 

                                                                                                                             

The works

For each configuration parameter, there is a command (see list  here). All those commands are 

send to the Avisaro module using the command interface. The format of the command is plain 

ASCII - just as one would type them into a terminal. 

In this example to the right an Avisaro WLAN Box is connected to the RS232 of a PC. A regular 

terminal program is used to communicate with the device. The command "ip" is send to set the IP 

adress for the WLAN interface. To check the settings, the "ip?" command is used.

 

RS232 data interface

Use a regular terminal program to communicate. Send a command terminated by <cr><lf> ( = "Enter"). An answer is send back by the 

Avisaro product, followed by the prompt sign (">"). 

CAN data interface

All commands a packaged into CAN frames. Those CAN frames are send to device ID 0x49 (default setting). The Avisaro device sends 

the answer back out on ID 0x49.

Example: "ip local 192.168.0.90" split into CAN messages:

1) ID: 0x49, Length: 8, Bytes: 0x69 0x70 0x20 0x6C 0x6F 0x63 0x61 0x6C     // for: ip local

2) ID: 0x49, Length: 8, Bytes: 0x20 0x31 0x39 0x32 0x2E 0x31 0x36 0x38      // for: 192.186

3) ID: 0x49, Length: 7, Bytes: 0x2E 0x30 0x2E 0x39 0x30 0x0D 0x0A              // for .0.90 cr lf

      

Answer: (">")

1) ID: 0x49, Length: 3, Bytes: 0x0D 0x0A 3E     // ">"  cr  lf

 

I2C data interface

The default I2C adress is decimal 73 on the I2C bus. A command is send by a I2C write. To read back the answer, issue a I2C read to 

this adress. The Avisaro device answers with 2 bytes which represents the length of the available data. If those are > 0 keep on reading to 

get the whole answer.

                                                                                                                             

The works

All commands available on the data interface (  more) can also be send via batch file. Enter the commands just as they would be 

entered on a terminal into a file called "autorun.txt". Place this file on the SD memory card. Insert the card into the Avisaro device. Power-up

the device. All commands are executed.  

Example

Download an example file  here . This file sets the interface to RS232 and configures the baudrate. The WLAN interface is configured 

to connect to a Access Point called "your-ssid" with wep encryption. The script "wc1-6.txt" is loaded and execution flag set to autostart. 

Finally the script is started right away.

echo Schnittstelle einstellen

prot rs232

rs232 9600 8 N 1 NONE

echo WLAN Settings

wlan ssid your-ssid

wlan mode infra

wlan security WEP104

wlan WEP 12345678901234567890abcdef

echo Script laden und ausführen

load wc1-6.txt

run auto

run

Details

l The last command must be terminated with a 'new line' (= cr and lf) in order to be executed

   

l There is no special feedback - like a LED - to the user that the autorun is finished with execution and whether or not there were 

errors. However, all command results are printed to the data interface - just as if those commands would have been typed in by the

user.

   

l To see the command results, check the outputs to the data interface. If this data interface is not available - for example it is 

connected fix to a sensor - there is the option to use the "prot file" command.  details  

                                                                                                                             

Configuration via web interface

The build-in web site provides an easy way to configure the Avisaro device. The web site is only available when the device is equipped 

with a WLAN or LAN interface. 

Connect to WLAN

An important step is to get the WLAN connection set up correctly. The configuration is done through the website and during normal 

operation the WLAN connection must work fine.

The easiest way to connect to the default 'avisaro' network is to have your WLAN utility list 

all WLANs which can be seen. If Microsoft Windows is used, it looks similar to this 

screenshot.

Manually, the default WLAN settings can be entered as well:

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

Configure TCP/IP

Firmware Versions v3.45 and later (20.11.2008):

The Avisaro Modules come with a build in DCHP server. That makes initial configuration easy: If the PC is set to "receive IP adress by 

DHCP", there is no need to change anything. Proceed with "Access to Website". If the PC has fixed IP adresses proceed as described 

here:

Previous Firmware Versions:

After WLAN is connected, the TCP settings must be configured. For initial setup, fixed IP adresses are used. In a lot of cases, a PC is set 

to receive its IP automatically (DHCP) - this needs to be changes temporarily. Change the TCP settings of your PC to match those (i.e. IP 

to *.70). The TCP default settings of the Avisaro products are as follows:

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Access to configuration website

Open an Internet Explorer, Firefox, ... and enter the IP adress fo the Avisaro product (WLAN: 192.168.0.74, 

Ethernet: 192.168.0.75)

The Login Page will show up. Default User is "admin", default password is "1234". 

A description of all the configuration websites is shown  here. 

RS232 default settings

Baudrate: 9600

No of bits: 8

Parity bits: none

Stop bits: 1

Flow control: none

CAN default settings

Baudrate: 125 kbits/s

CAN ID send: 49 (hex)

CAN ID receive: 49 (hex)

I2C default settings

Address on I2C bus: 73 (decimal)

WLAN settings

SSID: avisaro

Mode: adhoc

Encryption: none

TCP/IP settings for WLAN interface

IP: 192.168.0.74

Subnet: 255.255.255.0

DHCP: off

TCP/IP settings for LAN interface

IP: 192.168.0.75

Subnet: 255.255.255.0

Reset to default

Sometimes it becomes necessary to reset the module to default values. Choose the best ways depending on the product you have and 

depending on the access which is still possible. Be aware of the following after a reset to default:

l The automatic execution of the script is disabled. Thus, the LEDs will not light up until the script is restarted again. The script itself 

remains stored. 

l The default interface selection is RS232. Reconfigure the desired interface. 

 

Choose the best way to perform the reset:

l If WLAN is present: Without the need to attach any cables, the module can be set to default values. This way requires some WLAN 

configuration on your PC and requires to run a Java program. Other than that it is quirte convenient.

l If the Data Interface (RS232, I2C, CAN, ...) is available: Commands can be issued to reset the device. Be aware, that no 'Script' is 

executed, otherwise the Commands are viewed as data and not as commands.

l If the SD Slot is available: By issueing commands via the automatically executed 'autorun.txt' file, the default values can be 

activated. This is the easiest and most convenient way. 

 

WLAN Module 2.0

Base Module

Base Module - bottom view with processing unit 

WLAN Trailer Module with Base Module

WLAN Trailer Module without Base Module

WLAN with Base Module

SD Trailor Module without Base Module

SD Trailer and Base Module
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