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𝑇𝑖𝑚𝑒 𝑡 ≥ 0 𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑣𝑜𝑙𝑡𝑎𝑔𝑒 𝑎𝑐𝑟𝑜𝑠𝑠 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑜𝑟 −  𝑣𝑐 0  𝑇𝑖𝑚𝑒 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝜏 = 𝑅𝐶 𝐴𝑝𝑝𝑙𝑖𝑒𝑑 𝑉𝑜𝑙𝑡𝑎𝑔𝑒 = 𝑉

𝑣𝑐 𝑡 = 𝑣𝑐 0 𝑒−
𝑡

𝑅𝐶 + 𝑉 1 − 𝑒−
𝑡

𝑅𝐶

𝑖 𝑡 =
𝑉 − 𝑣𝑐 0

𝑅
𝑒−𝑡/𝑅𝐶

𝑣𝑅 𝑡 = 𝑖 𝑡 𝑅 = [𝑉 − 𝑣𝑐 0 ]𝑒−𝑡/𝑅𝐶

Time constant 𝜏 = 𝑅𝐶 % charged % discharged

1 63.2% 36.8%

2 86.5% 13.5%

3 95% 5%

4 98.2% 1.8%

5 99.3% 0.7%
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𝑇𝑖𝑚𝑒 𝑡 ≥ 0 𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑣𝑜𝑙𝑡𝑎𝑔𝑒 𝑎𝑐𝑟𝑜𝑠𝑠 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑜𝑟 −  𝑣𝑐 0  𝑇𝑖𝑚𝑒 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝜏 = 𝑅𝐶 𝐴𝑝𝑝𝑙𝑖𝑒𝑑 𝑉𝑜𝑙𝑡𝑎𝑔𝑒 = 𝑉

𝑣𝑐 𝑡 = 𝑣𝑅 𝑡 = 𝑉𝑒−
𝑡

𝑅𝐶

𝑖𝑅 𝑡 = −𝑖𝐶 𝑡 =
𝑉

𝑅
𝑒−𝑡/𝑅𝐶

Time constant 𝜏 = 𝑅𝐶 % charge remaining

1 36.8%

2 13.5%

3 5%

4 1.8%

5 0.7%
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