
AN INTRODUCTION TO THE
I2C SENSOR CONTROLLER (ISC)

Can’t I just tell the 

LEDs to flash and then 

forget about them?

Is there a simple 

way to detect 

Line markers –

without false edge 

triggers?

Is there a way to 

free the I2C bus on 

UKMARSBOT to 

use with other 

peripherals?

Can I use 

UKMARSBOT 

sensors with another 

robot or MCU?

Does your MCU have 

enough Analogue 

Input Pins?
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• What is the ISC?

• ISC Specification

• ISC Library

• ISC Examples

• Summary

IN THIS PRESENTATION…



DROP-IN DEVICE BETWEEN UKMARSBOT AND SENSORS



SPECIFICATION

• Connects directly between UKMARSBOT and existing UKMARS sensor boards to offer an I2C interface for sensors / LED

indicators

• Selectable Operating/ADC reference Voltage

o 3.3V or 5V

• Supports UKMARS sensor boards that contain up to

o 5 x Analogue Sensor Inputs (6 if utilising A5 Analogue Sensor pass-through)

o 1 x Common Transmitter Output

o 2 x Indicator LEDs

• Configurable Indicator LED control

o Master Control (over I2C)

o Sample Frequency output

o Slow/Fast Blink

o State Indication

o Oneshot



• Collects sensor data periodically, with configurable:

o Ambient light removal

o Sensor transmitter pulse length

o Resolution (8-bit / 10-bit)

o Sensor selection – disable unused sensors for increased speed

• Calibration mode

o Returns normalised sensor values

• Threshold Comparison

o Compares each sensor value against a configurable threshold value with hysteresis to return Sensor state

• Configurable Interrupt Source (may be polled)

o Rising and/or Falling Sensor state change

▪ Individually Settable for each Sensor

SPECIFICATION



LIBRARY

Micropython Library

- For this presentation, the Micropython library shall be 

used

Arduino Library

- Almost exactly the same as Micropython, just C++ 

syntax



LED INDICATORS



LED INDICATORS



LED INDICATORS



LED INDICATORS



READING RAW SENSOR VALUE

750µs



READING SENSOR VALUE – WITH TX

Optionally, change pulse duration by inserting:

750us



READING NORMALISED SENSOR VALUE

During Calibration: ISC stores Min and Max 

values for each enabled sensor

After Calibration: ISC returns normalised values 

for each sensor
750us



READING SENSOR STATE

720us



SENSOR STATE (WITH HYSTERESIS)

0 1 3 2 0 1 3 2

State Number Transition

Note that the state numbering is 

such that the bitwise AND of state 

number and 1 gives the state



READING SENSOR STATE – WITH HYSTERESIS

720us



EDGE DETECTION

1290us



SENSOR INTERRUPTS

Rising Falling FallingRising



MARKER DETECTION



READING MULTIPLE SENSORS

Output:

1570us



OPTIMISED FUNCTIONALITY

1020us



REGISTER SUMMARY



APPLICATION: ARDUINO UKMARSBOT



APPLICATION – LINE SENSOR ON CUSTOM MOUSE



APPLICATION - RPI PICO UKMARSBOT



APPLICATION - RPI TINY2040 HALF-SIZE



SUMMARY

• Simplifies Arduino Sensor Code

• Start/Stop marker detection by using configurable interrupts and internal 
hysteresis to prevent nuisance trips

• Simplifies Arduino LED Indicator Code

• Frees up Analog Inputs for other tasks

• Facilitates the use of the I2C bus on the MARSBOT

• Allowing Accelerometer / displays to be fitted

• I2C interface makes sensor boards compatible with MCUs with no Analog 
Inputs.



NEXT STEPS

• Increase sensors to 6

• Could convert to SPI – but not 

useful for UKMARSBOT

• Global Parts Shortage…

• Any interest?

• Any comments?



SUPPORTING DOCUMENTATION

• ISC Datasheet

• ISC Library Documentation

• Python Library and Example Programs

• Arduino Library and Example Sketches

• Github link: https://github.com/slinkyfish/ISC-Project

https://github.com/slinkyfish/ISC-Project

