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I’C COMMUNICATION
within the NXT brick. a digital interface has been implemented using the 12C protocel 12C is an
industrial communication standard that was developed by Philips i in the early 18605, It

has since been used in many different industrial components where simple digital communication is
required.

EC communication functions as the digital interface for external devices which needs to communicate
with the MXT. Having a digital interface enables extemnal devices to perform functionality individually and
then enly send the result back to the NXT or receive new information from the NXT.

The NXT brick has four PG communication channels, one for each of the four input ports. The PC digital
communication is implemented as *master only functionality, which means that the NXT is controlling
the dataflow in each of the communication channels.

An important aspect to allowing FC communication between two devices is the hardware set-up within
each of the devices. The figure below shows the hardware schematic internally for input port 1 in the
MXT. The schematic for input ports 2, 3 and 4 are the same with respect to BC communication.

Or_Rsuts Impaortant parameters to notice:
"' ®  There is 3 47 k resistor in serial with the signal line.

i = There is no pull-up resistor mounted internally in the

| e m{r‘”‘ MXT. This needs to be mounted in the external

[+ L device. We recommend using a 82 K resistors as
P e fioud - pull-up resistors on both the data and clock lines.
I“““i = *  DIGIXO (Pin 5 within the connector) is the CLK signal
- - and DiGd (Fin & within the connector) is the DATA
|:| i signal for FC communication.
= The digital /0 pins on the NXT cannot be st to open

drain directly. Therefore the NXT will drive the digital
WO pins either high or low depending on the situation,
i.e, the NXT uses Push-Pull When the NXT should not
contrel the 1#O lines, it will be set as input (e.g. when
reading data from a device or when reading
acknowledgement).
The BC communication is running at 8800 bit/s.
Each channel has a 18 byte input buffer and a 16 byte
output buffer. Therefore a maximum of 18 bytes can
be sent and received during each data
communication cycle.

= If multiple sensors are connected in sequence to the
same sensor port, the resulting pull-up resistor needs
to be of 82 k. For this reasen, some consideration is
needed when multiple sensors are connected in
sequence to the same port.
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Digital devices have some advantages compared to analog devices. Digital devices can include device
names and can ref warious individual that are device specific (like calibration values,
startup times, and so on). To be able to distinguish different digital device from each other, LEGO® has
started an addressing scheme for its sensors that will ded as the p develops new digital
devices or approves third-party devices. Currently, the applicable list includes only the Ultrasonic
sensor, which has been given address 1 (within a 7 bit context). This address is sent together with the
communication direction bit, and as with all other data bytes, the address is transferred with the most
significant bit first.
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