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AMS1117-5 linear voltage regulator max temperature calculation:     

Specifications:

Package: sot-223,  

 Ambient junction temperature: JA=80° c/w
 Low drop out voltage(LDO): 1.0 V

Operating power transistor dissipation: 0-150°c
Operating  control dissipation: 0-125°c
Max current (I) = 1 amp 

Using a 9V battery for input to the AMS1117-5 @1 amp max load @ 

ambT (ambient temp) of 25°c
Power dissipated = (9v-5v) *1 amp = 4 watts

Since the AMS1117-5 has a ambient junction temperature rating of JA=80°c/w
Then T°c = W*JA+ambT
T°c =4 w * 80° c/w +25°c = 345°c  this is greater than the 150°c max rating!

To stay within the 150°c max dissipation rating, you would have to have much less current load.. this can be calculated as thus:

Max load @ 9v input for a 1 amp output @ 25°c ambient temp,
150°c = Watts * (80°c/w +25°c)

watts = 150°c/ (80°c/w) + 25°c)

watts = 1.428 w
max current (I) = Watts/volts: since the voltage drop across the device is 4 volts;

(9v-5v)= 4 volts, then I= 1.428 w/ 4v= 357 mA

To stay within the max operating power dissipation of 150°c/w,  and get 1 amp, the solution is to reduce the supply input voltage to get a current of 1 amp thru the device:

Vout =5V, W = 1.428, I = 1 amp

(Vin – Vout)* I =W 

(Vin-Vout) = W/I

(Vin- 5) = 1.428w/1 amp

Vin = (1.428w/1 amp) +5

Vin = 6.428 volts

Now this 1.428 watts just power dissipated across the device.. the power in the load of the 5 volt output is calculated as W = V* I= 5V * 1 amp = 5 watts!

So the device you are powering must be able to dissipate that 5 watts of power;

If it is a resistor, then most common JA of resistors is about 70°c/w + ambT

So a T°c = W * (Ja+ambT) = 5w *(70°c/w + 25°c) = 475°c

That’s pretty hot.. so it could possibly be an ignition source for some flammables, not to mention the thermo burn you would get touching it!

One of the best ways to see if your resistor, or device is going to get to hot and self destruct is to revue the power rating.. with resistors, they are usually denoted as 1/8 watt, 1/4 watt , 1/2 watt etc up to 500 watts for some type of metal-wound resistors.  All semiconductors have JA rating on their respective data sheets, along with a lot of other technical data.

Conclusion:

It has been demonstrated that devices can get pretty hot , even with low power of 5v and 1 amp..so knowing what the power dissipation ratings are of the devices you using is almost a must.. Unless that you intend to let the “magic smoke out”…

I hope this helps those who have wondered, as I have, just how hot do they get!

Regards, 

LouisR

