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Figure S1. Time response of the photocurrent of devices based on CIS-MCH QDs 

and CIS-OLA QDs under 530 nm illumination. 

 

 

 

Figure S2. EL spectra of the devices operating in LED mode. 
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Figure S3. Current density-applied voltage curves of electron-only and hle-only 

devices. 

 

 

 

Figure S4. a) Current density and luminance characteristics for devices with and 

without PEIE modification. b) Current efficiency as a function of applied voltage of 

devices with and without PEIE modification. c) Photocurrent and dark current 

characteristics for devices with and without PEIE modification. d) Nyquist plots of 

devices with and without PEIE modification. 
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Table S1. Parameters of the device performance in LED mode 

thickness Von Lmax CEmax 
Maximum 

EQELED 

(nm) (V) (cd/m2) (cd/A)  

13 2.6 971 0.13 0.15% 

22 2.8 1600 0.50 0.50% 

30 2.8 1330 0.31 0.33% 

 

Table S2. Parameters of the device performance in PD mode 

 

Table S3. Performance of reported photodetection and light-emitting bifunctional 

devices. 

Active 

layer 

Detection 

wavelength 

Light 

Power 
R at Vbias D* Lmax CEmax 

Ref. 

(nm) (mW/cm2) (mA W-1) (jones) (cd/m2) (cd/A) 

P2NHC 390 - 77 at -16V - 16000 2.2 1 

4CzIPN 350 1 14.1 at -1V 8.3×1010 4237 0.91 2 

4CzIPN 350 1 31.2 at -1V 1.7×1011 8233 1.68 2 

Perovskite 350 - 20 at -1V - ＞103 - 3 

CuInSe2 QDs 

(photodetection 

only) 

330 10 11.3 at 0V 1.6×1012 - - 4 

CuInS2 QDs 405 10 12.6 at 0V 1.8×1011 1600 0.5 
This 

work 

 

thickness Id IL 𝜏𝑢𝑝 𝜏𝑑𝑜𝑤𝑛 
Switch 

ratio 
R D* 

Maximum 

EQEPD 

(nm) (µA) (µA) (ms) (ms) (a.u.) (mA/W) (jones)  

13 -1.04×10-3 3.97 275 232 3817 0.31 1.7×1010 0.07% 

22 -1.45×10-3 6.82 143 238 4703 0.53 2.5×1010 0.13% 

30 -1.82×10-3 5.60 133 344 3077 0.44 1.8×1010 0.10% 
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