The Microstim


The Microstim was originaly designed in 1982-84 as a low cost, easy to use, and reliable  product. in a medical physics department of a leading UK teaching hospital to the requirements of one of the world leaders in the then developing regional anaesthia technology. The aims were to keep it simple, reliable, and cost effective so that it could be purchased privately by individual physicians..

There were several initial design restrictions as it had to work on the complete range of patients which entailed a variable and relatively  high output.

It also meant that:- 

The option of a display was rejected as it was decided that the user and  a human visual input was the controlling factor. It was strongly felt at this point that a display of current was expensive and  meaningless as the physcian should be in total control and adjust the output manuall to meet  each unique patient requirement. 

Two pole switches were used by the operator to control the on/off and Train of Four simultaneously thus aleviating the need for a separate on/off switch and relieving the operator of the possiblity of leaving the unit switched on and draining the batteries.

A maximum output was not specified as it was an unknown. 

Some contemporary nerve stimulators had maximum outputs of 40mA and others 160mA.

The techique was in its infancy and so various nerve stimulators were acquired and their outputs examined.both for waveform shape and output.

At a maximum setting, a minimum output current of 90mA into 1 k ohmn was chosen as ideal and therefore the design aimed to deliver approx 100 + . As there was no restriction on the maximum a great deal of flexibility was available in the choice of components.

This enabled use of readily available low cost transformers which also fitted the growing policy in the UK to restrict the use of specialised single source components in medical equipment.

The original device was analogue using transitors, resistors, capcaitors and diodes.

Double Burst Stimulation became a requirement so the Microstim DBS was redesigned around a PIC processor. As the transformers and switches had proved very reliable they were retained in the design along with as many of the original components as possible.

In the change to DBIII the reliability of the unit was taken into account and the changes were initially to be only cosmetic

.

However the transformer became difficult to source and was replaced with our own specified component. In doing so the manufacturing specification was tightened to aim at 105 +/10% with the existing components

Many components were becoming obscolete and during the conversion to DBII all had to be re-evaluated for compliance to the RoSH regulations. 

Thus in the change over many components, whilst retaining compatibility have had there individual specifictions improved and  tolerances tightened

This in practical terms has made the unit more electrically efficient and more consistent in manufacture The new components such as transitors and diodes have better switching times. Electronic capacitors have tighter specifications and on good oscilloscopes the overshoots can register 120.

As this voltage is dependent on the Osciloscope, the exact value of the load resistance and the capacitance of the leads, it has not been specified. 

In practice levels much lower than 90 are used  and as  user problems of no output have mostly been attributable to lead problems., specifying a minimum of 90 at maximum output allows a normal mains Neon to be used as a Go/NoGo test.

