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Digital temperature sensor 
power consumption
TI Precision Labs – Temperature sensors

Presented and prepared by Jesse Baker
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𝐼𝐴𝑉𝐺 =
𝑡𝑖𝑑𝑙𝑒 × 𝑖𝑖𝑑𝑙𝑒 + (𝑡𝑎𝑐𝑡𝑖𝑣𝑒 × 𝑖𝑎𝑐𝑡𝑖𝑣𝑒)

𝑇𝑠𝑎𝑚𝑝𝑙𝑒

𝑡𝑖𝑑𝑙𝑒 = 𝑇𝑠𝑎𝑚𝑝𝑙𝑒 − 𝑡𝑎𝑐𝑡𝑖𝑣𝑒
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𝐼𝐴𝑉𝐺 =
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tactive = 15.5 ms
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𝐼𝐴𝑉𝐺 =
𝑡𝑖𝑑𝑙𝑒 × 𝑖𝑖𝑑𝑙𝑒 + (𝑡𝑎𝑐𝑡𝑖𝑣𝑒 × 𝑖𝑎𝑐𝑡𝑖𝑣𝑒)

𝑇𝑠𝑎𝑚𝑝𝑙𝑒

𝑡𝑖𝑑𝑙𝑒 = 𝑇𝑠𝑎𝑚𝑝𝑙𝑒 − 𝑡𝑎𝑐𝑡𝑖𝑣𝑒
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𝐼𝐴𝑉𝐺 =
𝑡𝑖𝑑𝑙𝑒 × 𝑖𝑖𝑑𝑙𝑒 + (𝑡𝑎𝑐𝑡𝑖𝑣𝑒 × 𝑖𝑎𝑐𝑡𝑖𝑣𝑒)
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𝑡𝑖𝑑𝑙𝑒 × 𝑖𝑖𝑑𝑙𝑒 + (𝑡𝑎𝑐𝑡𝑖𝑣𝑒 × 𝑖𝑎𝑐𝑡𝑖𝑣𝑒)

𝑇𝑠𝑎𝑚𝑝𝑙𝑒

𝑡𝑖𝑑𝑙𝑒 = 𝑇𝑠𝑎𝑚𝑝𝑙𝑒 − 𝑡𝑎𝑐𝑡𝑖𝑣𝑒



Calculating sensor power consumption

20

Tsample

i = 0
iidle iactive

tidle tactive

Tsample

𝐼𝐴𝑉𝐺 =
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iidle(One-shot mode)
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𝐼𝐴𝑉𝐺 =
𝑡𝑖𝑑𝑙𝑒 × 𝑖𝑖𝑑𝑙𝑒 + (𝑡𝑎𝑐𝑡𝑖𝑣𝑒 × 𝑖𝑎𝑐𝑡𝑖𝑣𝑒)

𝑇𝑠𝑎𝑚𝑝𝑙𝑒

𝑡𝑖𝑑𝑙𝑒 = 𝑇𝑠𝑎𝑚𝑝𝑙𝑒 − 𝑡𝑎𝑐𝑡𝑖𝑣𝑒



Example: Continuous conversion mode average 
current consumption (no averaging)
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𝑡𝑖𝑑𝑙𝑒 = 1𝑠 − 15.5 𝑚𝑠

𝑡𝑖𝑑𝑙𝑒 = 984.5 𝑚𝑠
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𝐼𝐴𝑉𝐺 =
𝑡𝑖𝑑𝑙𝑒 × 𝑖𝑖𝑑𝑙𝑒 + (𝑡𝑎𝑐𝑡𝑖𝑣𝑒 × 𝑖𝑎𝑐𝑡𝑖𝑣𝑒)

𝑇𝑠𝑎𝑚𝑝𝑙𝑒

𝑡𝑖𝑑𝑙𝑒 = 𝑇𝑠𝑎𝑚𝑝𝑙𝑒 − 𝑡𝑎𝑐𝑡𝑖𝑣𝑒
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𝐼𝐴𝑉𝐺 =
984.5 𝑚𝑠 × 1.25 𝑢𝐴 + (15.5 𝑚𝑠 × 135 𝑢𝐴)

1 𝑠
= 3.32 𝑢𝐴 → > 2,750 𝑑𝑎𝑦𝑠 𝑓𝑟𝑜𝑚 220 𝑚𝐴ℎ 𝑏𝑎𝑡𝑡𝑒𝑟𝑦

i = 0
iidle iactive

tidle tactive

Tsample

𝑡𝑖𝑑𝑙𝑒 = 1𝑠 − 15.5 𝑚𝑠

𝑡𝑖𝑑𝑙𝑒 = 984.5 𝑚𝑠

𝐼𝐴𝑉𝐺 =
𝑡𝑖𝑑𝑙𝑒 × 𝑖𝑖𝑑𝑙𝑒 + (𝑡𝑎𝑐𝑡𝑖𝑣𝑒 × 𝑖𝑎𝑐𝑡𝑖𝑣𝑒)

𝑇𝑠𝑎𝑚𝑝𝑙𝑒

𝑡𝑖𝑑𝑙𝑒 = 𝑇𝑠𝑎𝑚𝑝𝑙𝑒 − 𝑡𝑎𝑐𝑡𝑖𝑣𝑒



Example: Continuous conversion mode average 
current consumption (8 averaged conversions)

24
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𝐼𝐴𝑉𝐺 =
876 𝑚𝑠 × 1.25 𝑢𝐴 + (124 𝑚𝑠 × 135 𝑢𝐴)

1 𝑠
= 17.8 𝑢𝐴 → > 510 𝑑𝑎𝑦𝑠 𝑓𝑟𝑜𝑚 220 𝑚𝐴ℎ 𝑏𝑎𝑡𝑡𝑒𝑟𝑦

𝑡𝑖𝑑𝑙𝑒 = 1𝑠 − 124 𝑚𝑠

𝑡𝑖𝑑𝑙𝑒 = 876 𝑚𝑠

𝐼𝐴𝑉𝐺 =
𝑡𝑖𝑑𝑙𝑒 × 𝑖𝑖𝑑𝑙𝑒 + (𝑡𝑎𝑐𝑡𝑖𝑣𝑒 × 𝑖𝑎𝑐𝑡𝑖𝑣𝑒)

𝑇𝑠𝑎𝑚𝑝𝑙𝑒

𝑡𝑖𝑑𝑙𝑒 = 𝑇𝑠𝑎𝑚𝑝𝑙𝑒 − 𝑡𝑎𝑐𝑡𝑖𝑣𝑒



Example: One shot mode average current 
consumption (no averaging)
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𝑡𝑖𝑑𝑙𝑒 = 1𝑠 − 15.5 𝑚𝑠

𝑡𝑖𝑑𝑙𝑒 = 984.5 𝑚𝑠

𝐼𝐴𝑉𝐺 =
𝑡𝑖𝑑𝑙𝑒 × 𝑖𝑖𝑑𝑙𝑒 + (𝑡𝑎𝑐𝑡𝑖𝑣𝑒 × 𝑖𝑎𝑐𝑡𝑖𝑣𝑒)

𝑇𝑠𝑎𝑚𝑝𝑙𝑒

𝑡𝑖𝑑𝑙𝑒 = 𝑇𝑠𝑎𝑚𝑝𝑙𝑒 − 𝑡𝑎𝑐𝑡𝑖𝑣𝑒

𝐼𝐴𝑉𝐺 =
984.5 𝑚𝑠 × 0.15 𝑢𝐴 + (15.5 𝑚𝑠 × 135 𝑢𝐴)

1 𝑠
= 2.24 𝑢𝐴 → > 4,000 𝑑𝑎𝑦𝑠 𝑓𝑟𝑜𝑚 220 𝑚𝐴ℎ 𝑏𝑎𝑡𝑡𝑒𝑟𝑦
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4.7 kΩ 4.7 kΩ 4.7 kΩ
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Digital temperature sensor

• Low sleep/standby current

• Modest active current
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Digital temperature sensor

• Low sleep/standby current

• Modest active current

Microcontroller

• Low sleep current

• Modest standby current

• Large active current
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Digital temperature sensor

• Low sleep/standby current

• Modest active current

Microcontroller

• Low sleep current

• Modest standby current

• Large active current



Thank you!

To find more temperature sensor resources and products, visit 

ti.com/temperature.
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https://www.ti.com/sensors/temperature-sensors/overview.html

