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Fig 3.  Reprogramming the microcontroller circuit while it is 
sewn into the collar of a garment.  Here it is connected to a 
series of mosfet drivers powering an LED strip around the 
cuff.

Applications
This system was tested using a ATTinty85 microcontroller with 
the micronucleus [3] bootloader but could be applied to any 
microcontroller which supports loading software over USB.  
The microcontroller circuit can also be extended to add 
components specific to a particular application.

Keeping the microcontroller board small and flexible means 
that it can be integrated into textiles without compromising 
their flexibility and only interrupting their elasticity over a very 
small area.
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Fig 2.  Design of the microcontroller and 
programmer. Placing the components needed for 
USB on the programmer clip, means that only the 
microcontrollers's IC needs to be integrated into 
the textile.Conductive thread

Design
This system uses a connector with 5 exposed pads 
to facilitate programming over USB.   These pads 
have a pitch of 1 mm and only need to 
protrude a few millimetres from the body of 
the PCB.

A specially designed clip connects to 
the pads and houses a USB 
connector, a regulated power 
supply and a reset button as well 
as the passive components needed 
for USB programming. 

Introduction
Because of their re-programmability and wide range 
of peripherals, microcontrollers are key components 
of many e-textile devices [1, 2].  When prototyping it's 
helpful for them to be able to receive new programs 
in situ.

Existing prototyping boards do not integrate well with 
e-textiles, in part because of their large programming 
connectors and the associated components (fig. 1).

Fig 1.  Existing prototyping boards designed for e-textiles, left to right: an 
Arduino Lilypad, an Adafruit Gemma and this work.
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