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Introduction

The Bioloid Wifi Board allows a Bioloid AX-12 based robot to be controlled from
a host computer, using a socket-based wireless TCP/IP connection. It provides
transparent bidirectional access to the Bioloid bus at full speed (1.0 mbps).

Required Accessories:

• USB cable with mini-B connector

• 9-12 volt power supply (with positive and negative leads)

Layout:

1 – Power Terminals
2 – Power Switch
3 – Fuse
4 – 3.3 Volt Switching Regulator
5 – Bioloid/USB jumpers (J1)
6 – FT232
7 – USB Mini-B socket

8 – RF Indicator LED
9 – Nano Socket iWifi
10 – Atmega164
11 – Bioloid bus plugs
12 – Tx/Rx signal LEDs
13 – Heartbeat LED
14 – Bus Tx/Rx jumper (J2)





Getting Started

To start using your Bioloid Wifi Board, you must first get it communicating with
your wireless router. This manual assumes you are running Windows on your host
PC.

The wifi module used on this board is made by ConnectOne Ltd., and is called the
Nano Socket iWifi. This chip can be configured for your router using the
iChipConfig utility found on their support page. Also on that page is an extensive
manual that describes how to use this utility. Included below is the bare minimum
instructions that will allow you to configure the wifi module for your network.

First, download and install the iChipConfig application. Switch the BLD/USB
jumper (J1) so the two jumpers are at the USB positions, and plug in your USB
cable to your computer and the USB plug on the board. Your computer should
prompt you to install the drivers for the FT232. You can either download the
drivers from Windows Update automatically, or you can download the VCP
drivers manually from the FTDI site, and install them.

Next, apply power to the board (9-12 volts DC), and power it on. You should see
the orange heartbeat LED begin to flash, and the blue RF LED should flash on and
off a few times. If you have an open router (no security), it should automatically
connect to it, and the RF LED will stay lit after a few seconds.

If not, you will need to run the iChipConfig software to configure the iWifi
module for your network. The first thing you need to do is find out which virtual
COM port the FT232 is attached to. Open the device manager, and find (under
Ports) the USB Serial Port. Make a note of the port value that it indicates.



Once you know the port, launch the iChipConfig application, and choose the port
from the drop down list in the Serial Settings dialog, from the Serial Ports menu.
The baud rate should be set to 1000000 (one million).



After you hit “Ok”, the application should respond with a confirmation dialog:

Next, you need to click on the “Full Configuration” button on the main screen,
That will open the configuration dialog, and load the settings from the wifi module
(which takes several seconds – watch the progress bar at the bottom).

Switch to the “Wireless LAN” tab, and enter the information required for your
network. Specifically, you will need the SSID, and whatever security settings are
in place for your network.

When you scroll this window to the bottom, there is an “Apply” button, which you
should click. Once you are successfully connected to your network, the blue RF
LED should stay lit. You should click the “Save” button at that point, to ensure the
settings are saved and will thus remain even after power cycling the board.



You can find out which IP address your wifi module was supplied with from your
router at that point by clicking on the “LAN” tab. Make a note of this IP address,
since you will need it later when you connect over the socket. Also note, the
default port is 52000 – if this is not suitable for you, you can change it on the
SerialNET tab.



Once the network is connected, you can close the Full Configuration dialog, and
then set the device to “SerialNET” mode, which you can do from the SerialNET
menu:

Once in SerialNET mode, the wifi module is ready to go. Close the application,
power down the board, unplug the USB cable, and switch the USB/BLD jumpers
to the “BLD” position. When you power back up the board, the blue RF LED
should flash a few times and then stay lit.



Using the Board

Once the wifi module is fully configured for your network, you can begin using it.
Open a socket from your favorite programming language, to the IP address you
saved eariler, and to port 52000. If you want to use a different port, you can
change the port on the “SerialNET” tab in the Full Configuration dialog in the
iChipConfig application.

Once the socket is open, you can just send bioloid bus commands over it the same
way you would over a serial port if your PC was directly connected to the bus
(READ_DATA, WRITE_DATA, etc). There is a special command implemented on
the Bioloid Wifi Board called “SYNC_READ”, which is explained below. For
more information on how to talk to AX-12 servos, please read the AX-12 manual.

When you are done, close the socket. You do not have to power cycle to board if
you want to reconnect again – you can just open a new socket connection.

SYNC_READ

One of the issues with using Wifi for a communication protocol that requires a lot
of small packets back and forth is the latency. One common way to get around this
is to minimize the number of times you have to go back and forth, and
SYNC_READ helps to accomplish that.

Let's say that you have a typical Bioloid humanoid robot, with 18 servos. You
might want to, in addition to setting the position of all the servos using a single
SYNC_WRITE command, read the position, speed, and/or torque from all the
servos each time. Normally, this would require 18 READ_DATA commands,
which could introduce an undesirable amount of latency. Instead, you can use a
single SYNC_READ command, and get all the requested data from all the servos
back in one command.



The structure of a SYNC_READ command is described in the following table:

0xFF First header byte

0xFF Second header byte

0xFE ID (must be the broadcast ID, 0xFE)

Length N + 4 (N is the number of servos to read from)

Instruction 0x84

Start Address Address in the control table to start reading from

# of Bytes Number of bytes to read from the control table

ID-1 ID of the first servo to read

ID-2 ID of the second servo to read

… …

ID-N ID of the N'th servo to read

Checksum (see the AX-12 manual for instructions to compute the
checksum)

The return packet will look like this:

0xFF First header byte

0xFF Second header byte

0xFE Broadcast ID

Length Parameter Count + 2

Parm [0..N] Parameters, byte count (N) is # of servos multiplied
times the # of bytes to read

Checksum Computed checksum



So, for example, if you wanted to send a SYNC_READ to the ankle servos in a
Bioloid humanoid, and read back the position for each servo, you would send the
following command:

0xFF 0xFF 0xFE 0x08 0x84 0x24 0x02 0x0F 0x10 0x11 0 x12 0x0D

In this case, we are reading from servos 15, 16, 17 and 18 (0x0F, 0x10, 0x11, and
0x12), and we're reading 2 bytes from location 0x24 from each servo.

You would get back the following packet:

0xFF 0xFF 0xFE 0x0A (0x01 0xFF) (0x01 0xFF) (0x01 0xFF) (0x01 0xFF) 0xF7

The results from the individual servos are in parenthesis, and in this example each
servo is at position 511. The results come back in the same order as they are
specified (by the servo Ids) in the SYNC_READ command.

The SYNC_READ command is implemented internally on the onboard
Atmega164 by sending individual READ_DATA commands to each indicated
servo, and then gathering all the results and returning the response over the socket.


