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Power consumption in digital temperature sensors 
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Power consumption in digital temperature sensors 
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Power consumption in digital temperature sensors 
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Calculating sensor power consumption 
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𝑡𝑖𝑑𝑙𝑒 = 𝑇𝑠𝑎𝑚𝑝𝑙𝑒 − 𝑡1 + 𝑡2  𝐼𝐴𝑉𝐺 =
𝑡𝑖𝑑𝑙𝑒 × 𝑖𝑖𝑑𝑙𝑒 + 𝑡1 × 𝑖1 + 𝑡2 × 𝑖2

𝑇𝑠𝑎𝑚𝑝𝑙𝑒
 

i2 
i1 

iidle 



TSample 

tid le t1 t2 

I=0 

iid le 

i1 
i2 

Calculating sensor power consumption 
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𝑡𝑖𝑑𝑙𝑒 = 𝑇𝑠𝑎𝑚𝑝𝑙𝑒 − 𝑡1 + 𝑡2  𝐼𝐴𝑉𝐺 =
𝑡𝑖𝑑𝑙𝑒 × 𝑖𝑖𝑑𝑙𝑒 + 𝑡1 × 𝑖1 + 𝑡2 × 𝑖2

𝑇𝑠𝑎𝑚𝑝𝑙𝑒
 



Digital humidity sensor conversion – 14-bit 
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Consider… 

• Conversion time 

• Active current 

• Sleep/standby current 

• Frequency of 

conversion 

 



Digital humidity sensor conversion – 11-bit 
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Consider… 

• Conversion time 

• Active current 

• Sleep/standby current 

• Frequency of 

conversion 

 
Here, using a lower 

conversion rate setting 

will save our system 

power 
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Example: 14-bit average current consumption 
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𝑡𝑖𝑑𝑙𝑒 = 𝑇𝑠𝑎𝑚𝑝𝑙𝑒 − 𝑡1 + 𝑡2  𝐼𝐴𝑉𝐺 =
𝑡𝑖𝑑𝑙𝑒 × 𝑖𝑖𝑑𝑙𝑒 + 𝑡1 × 𝑖1 + 𝑡2 × 𝑖2

𝑇𝑠𝑎𝑚𝑝𝑙𝑒
 

𝐼𝐴𝑉𝐺 =
(1𝑠 −610𝑢𝑠 −660𝑢𝑠)×0.05𝑢𝐴+610𝑢𝑠×550𝑢𝐴+660𝑢𝑠×650𝑢𝐴

1𝑠
  

𝐼𝐴𝑉𝐺 =
(0.99873𝑠)×0.05𝑢𝐴+0.3355+0.429

1𝑠
= 0.814𝑢𝐴  → 5000 +  𝑑𝑎𝑦𝑠 𝑓𝑟𝑜𝑚 100𝑚𝐴ℎ  
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Example: 11-bit average current consumption 

10 

𝑡𝑖𝑑𝑙𝑒 = 𝑇𝑠𝑎𝑚𝑝𝑙𝑒 − 𝑡1 + 𝑡2  𝐼𝐴𝑉𝐺 =
𝑡𝑖𝑑𝑙𝑒 × 𝑖𝑖𝑑𝑙𝑒 + 𝑡1 × 𝑖1 + 𝑡2 × 𝑖2

𝑇𝑠𝑎𝑚𝑝𝑙𝑒
 

𝐼𝐴𝑉𝐺 =
(1𝑠 −350𝑢𝑠 −400𝑢𝑠)×0.05𝑢𝐴+350𝑢𝑠×550𝑢𝐴+400𝑢𝑠×650𝑢𝐴

1𝑠
  

𝐼𝐴𝑉𝐺 =
(0.99925𝑠)×0.05𝑢𝐴+0.1925+0.26

1𝑠
= 0.5𝑢𝐴  → 8000 +  𝑑𝑎𝑦𝑠 𝑓𝑟𝑜𝑚 100𝑚𝐴ℎ  
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System power consumption 
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Digital humidity sensor 

• Low sleep/standby current 

• Modest active current 

 

Microcontroller 

• Low sleep current 

• Modest standby current 

• Large active current 

 

Maximize MCU sleep time, minimize MCU active time 



To find more humidity sensor resources 
and products, visit ti.com/humidity 
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