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Homechip I2C counter module

The Homechip I2C counter module with real time clock and 1-wire interface
is a convenient way to add low latency counting facilities together with a 
battery backed real time clock and eight 1-wire interfaces to your Raspberry
PI or similar system. All that is required is access to an I2C bus. The RTC 
and 1-wire interfaces are supported by already built-in kernel modules and 
a python library is supplied for accessing the counters.

Facilities
• Six 16-bit counters each capable of counting up to 1000 pulses per 

second.

• Built-in debouncing (configurable) for use with mechanical switches

• TTL or schmitt input levels

• Built-in pull-up resistors for use with dry contacts or open collector 
outputs.

• ESD protection on counter inputs

• Python library to allow easy access to counter values
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• Battery backed real-time clock to provide accurate time for your Pi 
when out of internet connectivity. Battery has a 10 year life. 
Support built-in to Raspbian kernel.

• 8 x 1-wire ports supported by OWFS. Each port can support 
multiple 1-wire devices.

• ESD protection built into 1-wire ports.

• Three LEDs which show keep-alive, I2C bus activity and counter 
activity but which can be individually programmed for customer 
use.

Installation

Hardware

Installation just involves connecting the board to the top 6 pins of the 
Raspberry Pi GPIO bus. A splitter and six way ribbon cable are provided to 
facilitate this. 

• Push the splitter onto the top 13x2 pins of the GPIO connector.

• Connect the 6 way ribbon cable between the splitter and JP1 on 
the I2C board

• Power up the Raspberry Pi

The board should boot, perform a diagnostic test of the LEDs and then 
settle down with the green LED pulsing at 1 sec intervals.
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Software

Software installation comprises three parts: real time clock, 1-wire and 
counters.

To start with, install the I2C tools using the command

sudo apt-get install i2c-tools

Once this has completed try detecting and probing the board with i2cdetect.

pi@develop-pi-b:~$ sudo i2cdetect -y 1
     0  1  2  3  4  5  6  7  8  9  a  b  c  d  e  f
00:          -- -- -- -- -- -- -- -- -- -- -- -- --
10: -- -- -- -- -- -- -- -- 18 -- 1a -- -- -- -- --
20: -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
30: -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
40: -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
50: -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
60: -- -- -- -- -- -- -- -- 68 -- -- -- -- -- -- --
70: -- -- -- -- -- -- -- --
pi@develop-pi-b:~$ 

You should see the 1-wire bus controller at address 18, the I2C counter 
board at 1a and the RTC clock controller at address 68. Depending on 
whether you have other devices installed you may see other addresses 
coming up.
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Now go to /etc/modules and using your favourite editor add the following 
lines to the end

i2c-bcm2708 
i2c-dev 
rtc-ds1307 

This will force the modules for the 1-wire driver, I2C device and Real time 
clock to be loaded at boot.

Reboot the pi and type the following line as root

echo ds1307 0x68 >/sys/class/i2c-adapter/i2c-1/new_device

repeat the probe and you should see the address map change as follows:

pi@develop-pi-b~$ sudo i2cdetect -y 1
     0  1  2  3  4  5  6  7  8  9  a  b  c  d  e  f
00:          -- -- -- -- -- -- -- -- -- -- -- -- --
10: -- -- -- -- -- -- -- -- 18 -- 1a -- -- -- -- --
20: -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
30: -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
40: -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
50: -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
60: -- -- -- -- -- -- -- -- UU -- -- -- -- -- -- --
70: -- -- -- -- -- -- -- --
pi@develop-pi-b~$ 

This shows that the RTC module has been loaded into the kernel and the 
kernel is holding the resource.

You can check this by typing

sudo hwclock -r

which should return the time as known by the RTC clock system. If this 
hasn't been initialised (which may occur if you have removed the clock 
battery with the system powered down) then you will get a date of January 
1 1970 and you will need to set the clock with 

sudo hwclock -w

after having set the system clock (the simplest way to do this is to connect 
the Pi to the internet and let it find the date itself).

You next need to make arrangements for the system time to be set at 
startup which you do by adding the following lines to /etc/rc.local, just 
before the “exit 0”

echo ds1307 0x68 >/sys/class/i2c-adapter/i2c-1/new_device 
sudo hwclock -s 
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Next job is to install the 1-wire system. 

The simplest way to access the 1-wire bus from the Raspberry Pi  is to use 
the One Wire File System (OWFS).

Start the process by installing owfs from the repository

sudo apt-get install owfs ow-shell 

You then have to edit /etc/owfs.conf to tell OWFS to use the i2c device on 
the Homechip board. 

To do this open the file with your favourite editor and comment out (by 
putting a # at the beginning) the line that says 

server: FAKE = DS18S20,DS2405

Then below it add the following line 

server: device=/dev/i2c-1 

(if you have an early Pi then you will need to put i2c-0 instead). 

You then need to reboot the owserver

sudo service owserver restart

Once this completes you will have the owserver running and accessing the 
1-wire bus on the Homechip board and you should be able to see the 1-
wire bus by using the owdir command

pi@develop-pi-b ~ $ owdir 
/bus.7 
/bus.6 
/bus.5 
/bus.4 
/bus.3 
/bus.2 
/bus.1 
/bus.0 
/uncached 
/settings 
/system 
/statistics 
/structure 
pi@develop-pi-b ~ $

As you add devices to the 1-wire bus they will appear and you can read 
them using owread. 

The I2C counter needs no software installation apart from downloading the 
python library from the Homechip web site and making sure that it is in the 
search path for your python modules.
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Component parts

The diagram above shows the important component parts of the counter 
module.

• I2C connector. This connects across to the top 6 pins of the PI B, 
B+ or 2. Use the splitter provided with the board for easy 
connection to the PI. 

• Status LEDs. These indicate the status of the counter module. 
During normal operation the green LED will flash at 1 second 
intervals to indicate that the board is running, the yellow LED will 
flash to indicate activity on any of the counter inputs and the blue 
LED will indicate activity on the I2C bus. These LEDs may also be 
controlled by the user if required.

• 1-wire bus. There are 8 of these RJ12 bus sockets and they are all 
equivalent. Wiring of the sockets may be found in the appendix.

• RTC battery. This battery maintains the RTC when there is no 
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power applied to the board. In normal use the battery life is in 
excess of 10 years.

• Counter inputs. There are six pairs of counter inputs. There are 
built-in 2.2kΩ pullup resistors to allow use with dry contacts or open
collector output. See the appendix for wiring details

• Power out. A limited amount of 5V power is available. This is 
derived from the Pi power and so should be treated with care.

• Address jumpers. These jumpers are available to change the I2C 
address of the counter board in case of a clash. The address can 
be set as follows:

Address JP2-1 JP2-2

0x1a 0 0

0x1b 0 1

0x1c 1 0

0x1d 1 1

These jumpers are read only at board start up.

I2C counter python module
Access to the counters are most easily made using the supplied python 
module. Go to the Homechip Ltd web site (www.homechip.com) to 
download this module.

Make sure that the module is installed somewhere within the python search
path and then make it accessible from your python script by importing it as 
below:

import i2c_counter

Then create an instance of the class. Each instance refers to one of the six 
counters on the board

counter1 = i2c_counter.I2C_counter(1, 0x1a, 0)

This creates a counter instance connected to counter 0 on the board at 
address 0x1a on I2C bus 1. Once the instance has been created the port 
characteristics can be set up. 

counter1.setDebouce(1)
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sets up the port to do auto-debouncing, which is required on mechanical 
switches to counter the effects of switch bounce. Debouncing will limit the 
maximum speed of counting as the board has to wait for the input to settle. 
Conversely 

counter1.setDebounce(0)

will set it up to do no debouncing which would be the normal case for an 
input coming from an open collector or digital input. 

The input level of the counter port can be set with the 
setInputLevel(<input type>) method. Either TTL levels can be set 
(<input type> = 0) or Schmitt levels (<input type> = 1). Schmitt levels are 
best used where the counter input is a slowly moving voltage, otherwise 
use TTL. 

The counter value can then be read using one of two methods. The most 
useful is probably the readCountDelta() method which will return the 
increase in counter value since the last readCountDelta(). 16 bit word 
wrap is taken into account. So for example.

count = counter1.readCountDelta()

Will return the increase in counter1 since the last readCountDelta().

Access to the raw counter value is obtained with readCount(). This is 
less useful as you will have to do your own word wrap detection. 

An example python script to set up port 0 and 1 on the board and read the 
counter values every five seconds would be:
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# Import the necessary modules
import i2c_counter
import time

# Create counter instances
counter0 = i2c_counter.I2C_counter(1, 0x1a, 0)
counter1 = i2c_counter.I2C_counter(1, 0x1a, 1)

# Set counter 0 to be debounced and TTL levels
counter0.setDebounce(1)
counter0.setInputLevel(0)

#Set counter 1 to be non debounced and Schmitt 
levels
counter1.setDebounce(0)
counter1.setInputLevel(1)

# Now loop around reading values
while True:

print “Counter 0”, 
counter0.readCountDelta()

print “Counter 1”, 
counter1.readCountDelta()

time.sleep(5)



Appendix 1 One-wire details

1-wire hardware pinouts

Connections are looking into the socket with the latch downwards and 
contacts upwards.

5V power is derived from the Pi and will be limited by the power available 
from the power supply.
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Appendix 2 External Connections

Counter inputs

A dry contact switch can be connected between the appropriate counter 
input and ground. If using such a switch then set the debounce to ON 
inputLevel to OFF (TTL) for that channel. An open collector output can be 
connected similarly but in this case set debounce to OFF. If the output is 
likely to be a slowly moving one then set inputLevel to ON to make sure 
that edges are cleanly counted.
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Power outputs

A certain amount of 5V power may be drawn from the output power 
terminals. This is drawn directly from the Pi so will depend on the power 
supply. Do not attempt to power the Pi through these terminals.
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