
0 4 8 12 16 20 24 28 32 36
0

100

200

300

400

Th
ick

ne
ss

 (n
m

)

Mass (g/cm2)

Supporting Information

2.5 V Compact Supercapacitors Based on Ultrathin Carbon 
Nanotube Films for AC Line Filtering

Yongju Yoo,a Seungwook Kim,b Byungwoo Kim,a and Woong Kim*a

aDepartment of Materials Science and Engineering, Korea University, Seoul 136-713, Republic 
of Korea

bDepartment of Nano-Semiconductor Engineering, Korea University, Seoul 136-713, Republic 
of Korea

E-mail: woongkim@korea.ac.kr

Fig. S1. The relationship between the thickness and mass of CNT films.
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Fig. S2. Bode phase plots of CNT supercapacitors and an AEC. The numbers in parentheses are 

the thickness of the CNT films.
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Equations

𝐶𝑣𝑜𝑙 =
𝐼

𝑑𝑣
𝑑𝑡

× 2 × 𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓𝑠𝑖𝑛𝑔𝑙𝑒 𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑑𝑒 𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙

𝐸𝑣𝑜𝑙 =
1

2 × 3.6
𝐶𝑣𝑜𝑙𝑉

2

𝑃𝑣𝑜𝑙 =
𝐸𝑣𝑜𝑙 × 3.6

∆𝑡

𝜏𝑅𝐶 = 𝑅120 𝐻𝑧 × 𝐶120 𝐻𝑧

𝑅120 𝐻𝑧 = 𝑍'
120 𝐻𝑧

𝐶𝑣𝑜𝑙,  120 𝐻𝑧 =
𝐶𝐴

2 × 𝑡ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 𝑜𝑓 𝑠𝑖𝑛𝑔𝑙𝑒  𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑑𝑒 𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙

𝐶" =
𝑍'

2𝜋𝑓 ∙ |𝑍|2

𝐶𝑎𝑟𝑒𝑎𝑙 =
‒ 1

2𝜋𝑓𝑆𝑍"

𝑆 = 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑎𝑛 𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑑𝑒
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