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Pre-conditional function of Sensors for securing safety

by Noboru SUGIMOTO*, Souichi KUMEKAWA* and Kiyoshi FUKAYA*

The remarkable progress in reliability of Micro-electronics (ME) in recent years has resulted in sharp
increase of the number of microcomputer-controlled machines, but their safety does not follow appropriately.

Generally speaking, ME controllers consist of very unstable systems in the sense that their large power
is controlled by much smaller electric signals. Therefore, there exists a large possibility that a slight signal
disturbance might cause a serious effect, creating a hazardous condition. This means that ME has a large
possibility of creating not only safe side errors, but hazardous ones.

In ME controllers, Interlock Mechanism, in particular, should be built into the system so as to protect people
from danger created by hazardous errors.

On the other hand, a high-performance interlocking mechanism and sensor used in ME does not necessarily
become safe. It should not be forgotten that if it is to be applied to a safety device to protect people, the
Mechanism-itself including sensors must be made fail-safe.

In this study, the authors debate pre-conditional function and mechanism of Fail-safe Interlock, and
evaluation of safety of the system by the concept of “asymmetrical error rate”.
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Table 1 Failure mode in fail-safe selfholiding circuit
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Failure mode remarks

ON*® | No input signal is made.
Q& OFF*** "

ON No input signal is made.
@ OFF n

ON No input signal is made.
o OFF "

ON Self-holding is impossible®.
P OFF Noinput signal is made.

~ ON Self-holding is impossible.

P OFF n

*)

Zero input signal makes (XVh)zero with Ic.
*%) ON : short circuit failure
***)  OFF : open circuit failure
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