
Wii	  Nunchuk	  Interface	  
 
The	  Wii	  Nunchuk	  uses	  a	  proprietary	  connector	  with	  six	  pins.	  The	  connections	  are	  as	  
follows.	  
	  

	  
Figure	  1:	  Wii	  Nunchuk	  Pinout	  

To	  communicate	  with	  the	  Nunchuk,	  we	  must	  send	  a	  handshake	  signal.	  If	  you	  are	  
using	  a	  black	  Wii	  Nunchuk,	  send	  2	  bytes	  0xF0, 0x55	  to	  initialize	  the	  first	  register	  
and	  0xFB, 0x00	  to	  initialize	  the	  second	  register	  of	  the	  Nunchuk.	  	  On	  a	  white	  Wii	  
Nunchuk,	  send	  0x40, 0x00 followed by 0x00.	  The	  I2C	  address	  of	  both	  Wii	  Nunchuks	  
is	  0x52.	  	  The	  frequency	  used	  to	  communicate	  with	  the	  Wii	  Nunchuk	  is	  100KHz.	  
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The third task is to revise i2c-dev.c for asynchronous processing of SMBus functions. Note that the 
speed of SMbus is limited to 100KHz and a transfer may take milliseconds. That is, the processing of the 
calling thread will continue after few milliseconds. If this delay is too long to the applications, we may 
want to invoke a kernel worker thread to perform the requested i2c transfer and have the calling thread 
returns immediately. 

To provide the asynchronous processing of SMbus functions, you should develop a kernel module 
i2c-dev-asyn. A work queue will be created for when the driver module i2c-dev-asyn is installed. When 
i2c_smbus_read_block_data is requested, instead of calling the i2c_smbus_xfer function, the driver 
takes one of the following operations: 

 If no nunchuck data is ready for read and no pending work request, the driver submits a transfer 
request to the work queue and returns immediately with -2. 

 If no nunchuck data is ready for read and the work request submitted last time is still in 
processing, the call returns immediately with -1. 

 If there is a nunchuck data ready for read, return with 0 after the data is copied to the buffer 
given as an argument of the read function.  

 

Wii Nunchuk Interface: 

The Wii Nunchuk uses a proprietary connector. The connector front end looks like below. The 
connections are as follows: 

 
An adapter is used to connect the Wii Nunchuk to any processor which is as shown. 

 
 

The order of signals from left to right from the image above is ( Gnd – Vcc – Data – Clock). 

Frequency:  

The frequency used to communicate with Nunchuk is 100KHz. 

Handshaking/Initialization/Read operation: 

1  3  5 
2  4  6 
 

1 = +3V (3V recommended but works at 5V)   2 = Clock 
3 = N/A       4 = N/A 
5 = Data      6 = Gnd 

 
 



	  

Figure	  2:	  Wii	  Nunchuk	  Physical	  Operation	  

I2C	  Bus:	  Inter-‐Integrated	  Circuits	  
	   The	  I2C	  (Inter-‐IC)	  bus	  is	  a	  bi-‐directional	  two-‐wire	  serial	  bus	  that	  provides	  a	  
communication	  link	  between	  integrated	  circuits	  (ICs).	  Phillips	  introduced	  the	  I2C	  
bus	  20	  years	  ago	  for	  mass-‐produced	  items	  such	  as	  televisions,	  VCRs,	  and	  audio	  
equipment.	  Today,	  I2C	  is	  the	  de-‐facto	  solution	  for	  embedded	  applications.	  	  It’s	  also	  
known	  as	  the	  “two-‐wire	  interface”	  (TWI),	  due	  to	  the	  fact	  that	  it	  uses	  just	  two	  wires:	  
SDA	  (serial	  data)	  and	  SCL	  (serial	  clock).	  	  A	  typical	  I2C	  configuration	  consists	  of	  one	  
master	  device	  and	  any	  number	  of	  slave	  devices	  sharing	  the	  bus.	  	  The	  master	  initiates	  
all	  transactions	  with	  the	  slaves.	  	  In	  this	  lab,	  the	  Intel	  Atom	  motherboard	  acts	  as	  the	  
master	  device	  and	  the	  Wii	  Nunchuk	  is	  the	  slave	  device.	  	  	  
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Another	  name	  you	  will	  hear	  used	  in	  connection	  with	  I2C	  is	  SMBus	  (System	  
Management	  Bus).	  	  The	  SMBus	  protocol	  was	  developed	  by	  Intel	  in	  2005	  and	  is	  based	  
on	  I2C.	  	  SMBus	  defines	  a	  stricter	  range	  of	  operating	  limits,	  including	  clock	  speed,	  
timing	  and	  data	  formats,	  compared	  to	  I2C.	  	  Many	  I2C	  devices	  have,	  in	  turn,	  
incorporated	  policies	  from	  SMBus	  and	  both	  kinds	  of	  devices	  can	  often	  be	  used	  on	  
the	  same	  bus.

Figure	  3:	  I2C	  Device	  Circuit 



Wii	  Nunchuk	  Output	  
	  
	   The	  Wii	  Nunchuk	  is	  a	  slave	  I2C	  bus	  device	  that	  outputs	  six	  bytes	  of	  data	  as	  
follows.	  
 

	  
Figure	  3:	  Wii	  Nunchuk	  I2C	  Output 

	  
Figure	  4:	  Nunchuk	  Interface	  Board	  Circuit 
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4. Protocol
Wii-Nunchuck is a slave I2C bus device. It has 2 slave ID for  writing (0xA4) and reading

(0xA5) data which is as follows :

! " ! ! " ! #$%"

The reading  data of the Wii-Nunchuk consists of 6 bytes data. Before using these data,
programmer must decode these data following :

Exact data  = (Redaing data  XOR  0x17) + 0x17

The summary of exact data after decoding can show as follows :
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Byte 0x00 :  X-axis data of the joystick

Byte 0x01 :  Y-axis data of the joystick

Byte 0x02 :  X-axis data of the accellerometer sensor

Byte 0x03 :  Y-axis data of the accellerometer sensor

Byte 0x04 :  Z-axis data of the accellerometer sensor

Byte 0x05 : bit  0 as Z button status - 0 = pressed and 1 = release

bit 1 as  C button status - 0 = pressed and 1 = release

bit 2 and 3 as  2 lower bit of X-axis data of the accellerometer sensor

bit 4 and 5 as  2 lower bit of Y-axis data of the accellerometer sensor

bit 6 and 7 as  2 lower bit of Z-axis data of the accellerometer sensor


