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Dopant molar ration (mol%): 
𝐶𝑑𝑉𝑑𝑀𝑝
𝐶𝑝𝑉𝑝𝑀𝑑
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PARAMETERS DOPANT SOLUTION POLYMER SOLUTION BLEND SOLUTION

SO
LU

TI
O
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P
R

EP
A

R
A

TI
O

N Concentration [g.L-1] 2 < 10 ≥10 <10 ≥10

Solvent o-Xylene o-Xylene o-Xylene

Stirring time overnight overnight 5-10 min

Stirring temperature [ C] 25 25 50 25

LA
YE

R
 

D
EP

O
SI

TI
O

N Rotation speed [rpm] - 1000 500 1000 500

Rotation time [s] - 60 60

Acceleration [rpm.s-1] - 300 300

Thickness [nm] - 15-50 100-200 15-50 100-200
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PBDTTT − c • : Mo(tfd − C C𝐹 ) •
  
𝐀𝐈𝐑
→  PBDTTT − c 0: Mo(tfd − C C𝐹 ) ? 
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𝑝 + 𝑁𝑑
 = 𝑁𝑎
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𝑝(𝐸𝐹) = ∫ 𝑔𝐻𝑂𝑀𝑂(𝐸)
 ∞

 ∞

(1 − 𝑓(𝐸, 𝐸𝐹)) 𝑑𝐸

𝑛(𝐸𝐹) = ∫ 𝑔𝐿𝑈𝑀𝑂(𝐸)
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 ∞

𝑓(𝐸, 𝐸𝐹) 𝑑𝐸
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𝑁𝑑(𝑥, 𝑡 < 0) = 0

Δ𝑁𝑑(𝑥 = 0, 𝑡) = 0

𝜕Δ𝑁𝑑
𝜕𝑥

(𝑥 = 𝑒, 𝑡) = 0

Δ𝑁𝑑(𝑥, 𝑡) = 𝑋(𝑥) 𝑇(𝑡)

𝑋 𝑇′ = 𝐷𝑇𝑋′′

1

𝐷
 
𝑇′

𝑇
(𝑡) =

𝑋′′

𝑋
(𝑥) = 𝐶𝑠𝑡 = − 𝜔 

1
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𝑇′

𝑇
(𝑡) =

𝑋′′

𝑋
(𝑥) = 𝐶𝑠𝑡 = − 𝜔 

𝑇′ = −𝐷 𝜔 𝑇

𝑋′′ + 𝜔 𝑋 = 0

𝑇(𝑡) ∝  xp (− 𝜔 𝐷 𝑡)

− 𝜔 

𝑋(𝑥) = 𝐴 𝑐𝑜𝑠(𝜔 𝑥) + 𝐵 sin (𝜔 𝑥)

Δ𝑁𝑑(𝑥 = 0, 𝑡) = 0

𝜕Δ𝑁𝑑
𝜕𝑥

(𝑥 = 𝑒, 𝑡) = 0

𝑋(0) = 0 = 𝐴 

𝑋′(𝑥) = 𝐵 𝜔 cos (𝜔 𝑥)

𝑋′(𝐿) = 0 =  𝐵 𝜔 cos (𝜔 𝑒)
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𝑅𝑠ℎ𝑒𝑒𝑡 =
𝜌

𝑑
 

𝑅𝑡𝑜𝑡𝑎𝑙



𝑅𝑡𝑜𝑡𝑎𝑙

𝑅𝑐𝑜𝑛𝑡𝑎𝑐𝑡 𝑅𝑠𝑒𝑚𝑖𝑐𝑜𝑛𝑑𝑢𝑐𝑡𝑜𝑟

𝑅𝑡𝑜𝑡𝑎𝑙 = 𝑅𝑠𝑒𝑚𝑖𝑐𝑜𝑛𝑑𝑢𝑐𝑡𝑜𝑟 +  𝑅𝑐𝑜𝑛𝑡𝑎𝑐𝑡 

𝑅𝑚𝑒𝑡𝑎𝑙

 𝑅𝑐𝑜𝑛𝑡𝑎𝑐𝑡 ≫ 𝑅𝑚𝑒𝑡𝑎𝑙

𝑅𝑠𝑒𝑚𝑖𝑐𝑜𝑛𝑑𝑢𝑐𝑡𝑜𝑟 = 𝑅𝑠ℎ𝑒𝑒𝑡
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𝑅𝑡𝑜𝑡𝑎𝑙
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𝐿
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𝑅𝑡𝑜𝑡𝑎𝑙

𝑅𝑠ℎ𝑒𝑒𝑡    𝑅𝑐𝑜𝑛𝑡𝑎𝑐𝑡

𝑅𝑠ℎ𝑒𝑒𝑡 𝑅𝑐𝑜𝑛𝑡𝑎𝑐𝑡 

𝜎

𝜎 =
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𝑅𝑠ℎ𝑒𝑒𝑡 

𝑅𝑡𝑜𝑡𝑎𝑙 

𝐸𝑏𝑖𝑛 =  𝜈 − 𝐸𝑘𝑖𝑛 −Ф
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ϕ ν
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𝑚𝑑  𝑚𝑝

𝐶𝑝  𝐶𝑑 𝑉𝑝  𝑉𝑑

𝑚𝑑 = 𝐶𝑑𝑉𝑑

𝑚𝑝 = 𝐶𝑝𝑉𝑝

Dopant molar ratio (mol%): 
𝐶𝑑𝑉𝑑𝑀𝑝
𝐶𝑝𝑉𝑝𝑀𝑑
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