
2 October 1974

MEMO TO: NCAR Electronic Engineering Staff 

FROM : Mike Exner

SUBJECT: Protection of C-MOS Circuits from High Humidity Environments.

The development of the Sun Angle Magnetometer balloon navigation 

system (SAM) has revealed certain limitations on the use of C-MOS logic 

devices in systems required to operate in high relative humidity environments 

(> 70% R.H.). The purpose of this memo is to provide information to other 

designers on how to design C-MOS circuits to avoid some of the problems 

related to high relative humidity.

C-MOS circuits, due to their relatively high impedances, are generally 

very susceptible to leakage paths caused by moisture on circuit boards and 

connectors. Circuit boards that are entirely covered with a good conformal 
*

coating material are generally immune from moisture problems even at very 

high relative humidity and impedance levels. However, if any I/O line from 

the board is exposed (as in the case of an edge connector) problems will arise 

unless the impedance is kept very low (< 10YSI up to 90% R.H., < 2K£2 for 90% 

to 100% R.H.). Examples of situations to avoid are as follows:

1. Do not allow any part of a C-MOS astable or monostable circuit to be 

exposed to the atmosphere (even leads through a connector).

2. Do not use high impedance (> 10KS7) pull up or pull down resistors on 

any I/O lines which pass through connectors.

3. Tristate logic systems should be designed to avoid high source 

impedances in the "third” state.

4. All C-MOS circuits operated above 70% R.H. should be conformally coated.

5. Prior to coating boards, they should be well cleaned using Freon T.F. 

or equivalent. After cleaning boards, heat in an oven +50°C for 30 minutes 

to bake out all moisture prior to coating.

6. Avoid high density connectors where possible.

If you have further specific questions, please call me at ext. 7-640.

* Dow Corning QR4-3117 or equivalent 
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