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Theoretical Calculation 

Table S1. Natural transition orbitals (NTO) in the S1 and T1 states of the TADF emitters. 

Emitter State Hole Particle 

PXZ-SFIP 

S1 

 

f=0.0177 
 

T1 

 
f=0.0000 

 

PXZ-SFIC 

S1 

 
f=0.0028 

 

T1 

 

f=0.0000 
 

PXZ-SFIS 

S1 

f=0.0001 
 

T1 

 

f=0.0000 
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Thermal Properties 

 

Figure S1. The thermogravimetric analysis (TGA) plots of PXZ-SFIS, PXZ-SFIC and PXZ-

SFIP under N2 stream (flow rate: 20 mL min-1; heating rate: 10 °C min-1). 

 

 

Figure S2. DSC thermograms (second heating cycle) of PXZ-SFIS, PXZ-SFIC and PXZ-

SFIP under N2 stream (flow rate: 20 mL min-1; heating rate: 10 °C min-1). 

 

Table S2. Thermal analysis of the three compounds. 

Compound Tg
a) Td

b)  
(oC) (oC) 

PXZ-SFIP 109 350 

PXZ-SFIC 117 320 

PXZ-SFIS 98 355 
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Electrochemical Properties 

 

Figure S3. Cyclic voltammograms of PXZ-SFIP, PXZ-SFIC, and PXZ-SFIS in 1×10-3 M 

dichloromethane. 

 

Photophysical Properties 

 

Figure S4. PL spectra of (a) PXZ-SFIC and (b) PXZ-SFIS in THF/H2O mixed solvents with 

different water volume fractions. 
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Figure S5. Transient PL decay curves of PXZ-SFIP, PXZ-SFIC, and PXZ-SFIS in 1×10-5 M 

toluene solution. 

 

Calculations of Rate Constants  

The rate constants of radiative decay (kr,S) and nonradiative decay (knr,S) from S1 to S0 

states, the rate constants of intersystem crossing (kISC) and reverse intersystem crossing 

(kRISC) could be estimated using the following equations: [1, 2] 

𝑘r,S =  𝛷p𝑘p + 𝛷d𝑘d ≈ 𝛷p𝑘p………………………………...……………Eq.(1) 

where Φp and Φd indicate prompt and delayed fluorescence components and can be 

distinguished from the total ΦPL by comparing the integrated intensities of prompt and 

delayed components in the transient PL spectra; whereas kp and kd represent the decay 

rate constants for prompt and delayed fluorescence, respectively, which are determined 

experimentally from the decay fluorescence time constants (τp and τd, addressed in the 

main text). 

𝑘𝑝 =
1

𝜏𝑝
 …………………………………………………………...………Eq.(2) 

𝑘𝑑 =
1

𝜏𝑑
 …………………………………………………………...………Eq.(3) 

𝑘nr,S =
1−𝛷PL

𝛷PL
𝑘r,S ………………………………………………...………Eq.(4) 

𝑘ISC = 𝑘p − 𝑘r,S − 𝑘nr,S ……………………………………..…...………Eq.(5) 

𝑘RISC =  (𝑘p𝑘d𝛷d)/(𝑘ISC𝛷p)………………………………………..………Eq.(6)  
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NMR Spectra 

1H NMR of PXZ-SFIP 

13C NMR of PXZ-SFIP 
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1H NMR of PXZ-SFIC 

  

13C NMR of PXZ-SFIC  
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1H NMR of PXZ-SFIS  

 

13C NMR of PXZ-SFIS  
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