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Alarm test
In order to give confidence that 

the ColdAlert hypothermia alarm is 
working properly without having 
to put it somewhere cold, a built-in 
alarm test is provided. This works by 
shorting the output of the tempera-
ture sensor to 0V (via a resistor), thus 
simulating a genuine low ambient 
temperature and not merely setting a 
software-generated alarm. 

When the ‘Test’ button is pressed, a 
two-part check is instigated. The mi-
crocontroller is reset via the MCLR 
(negative logic) pin, and it begins its 
software routine from the beginning. 
Components C2 and R7 ensure that 
pressing the test button causes a reset 
pulse and does not hold the micro-
controller off for as long as the button 
is held pressed. 

After the usual initialisation of 
microcontroller modules, the next 
section of the software includes in-
structions that switch on both LEDs 
and the buzzer for approximately 
two seconds – the user must satisfy  
him- or herself that both LEDs light 
and that the buzzer sounds. If all is 
satisfactory, the ‘output’ part of the 
alarm is fine. If this is not the case, 
there is a fault with driving these  
devices, or an actual device, and the 
hypothermia alarm must not be used. 

Next, again under software con-
trol, transistor Q1 is switched on, 
which generates a simulated low 
temperature output from the tem-
perature sensor. After two seconds 
has elapsed, the software tests to see 
if the internal comparator has gener-
ated an alarm; if it has, the ‘input’ 
part of the alarm is working, and the 
software switches Q1 off and pro-
ceeds to its main loop, the normal 
working condition. 

If the comparator has not generated 
an alarm, the software goes into an 
unending loop and does not proceed 
to the main loop; both LEDs and the 
buzzer remain on; in other words, the 
faulty system cannot be used. The 
whole cycle can be repeated from the 
beginning at any time by repressing 
the ‘Test’ button. 

Normal operation
The main loop takes care of normal 

operation, which is a temperature 
check once every minute approximate-
ly. If the temperature is higher than 
the safe threshold, the green LED will 

light for half a second; if it is lower, the 
red LED will light and the buzzer will 
sound, as described earlier. 

The main loop also takes care of 
adjusting the voltage reference in or-
der to generate the hysteresis effect 
already described. As part of normal 
operation, timing loops are called 
where necessary, not only for timing 
the relatively long periods required 
for operating the LEDs and buzzer, 
but also shorter ‘settling’ times for 
the external temperature sensor and 
transistors, and internal microproc-
essor modules. 

Fig.3. Printed circuit board topside component layout, off-board lead-off details 
and full-size underside copper master

Micropower
An important aspect of battery-

powered equipment that must be 
permanently switched on is mini-
mising energy consumption. In the 
ColdAlert hypothermia alarm, this 
matter is addressed through three 
factors. First, extensive use is made 
of the PIC microcontroller’s ‘sleep’ 
mode for timing delays. 

Second, the supply voltage to the 
temperature sensor and op-amp is 
switched off (via transistor Q2) be-
tween readings. Finally, a micropo-
wer LP2950 voltage regulator (IC3) 
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