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FIGURE S1
Penetration Depth of QDs Film
—_ Penetration as a function of wavelength was
£ 10° extracted from transmission of light as a
o function of thickness of PbS QDs films by
< fitting to the Beer-Lambert Law.
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FIGURE S2

Time Constants

The time response fits best to a double exponential with a Tfast and Tsiow as reported previously
(Nat Nano 2012, 7, 363-368)

t=1000 nm, Dgr= 100 nm

Results

Trast= 0.07 s and Tslow= 3.18 s.

General model Exp2:
f(x) = a*exp(b*x) + c*exp(d*x)
Coefficients (with 95% confidence bounds):
a= 0.0003288 (0.0002826, 0.000375)
b= -13.71 (-17.76, -9.656)
€= 0.0005559 (0.000514, 0.0005978)
d= -0.3136 (-0.4571, -0.1701)

Goodness of fit:
SSE: 5.31e-10
R-square: 0.9967
Adjusted R-square: 0.995
RMSE: 9.408e-06
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t =400 nm, Dgr= 100 nm

Results

Tfast — 0 08 S al’ld Tslow — 4 35 S.

General model Exp2:
f(x) = a*exp(b*x) + c*exp(d*x)
Coefficients (with 95% confidence bounds):
a= 0.0001053 (4.961e-05, 0.000161)
b= -13.05 (-27.41, 1.309)
c = 0.0002614 (0.0002105, 0.0003122)
d= -0.2297 (-0.5936, 0.1343)

Goodness of fit:

SSE: 7.631e-10

R-square: 0.9594
Adjusted R-square: 0.9391
RMSE: 1.128e-05
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t =200 nm, Dgr= 100 nm

Results

General model Exp2:
f(x) = a*exp(b*x) + c*exp(d*x)
Coefficients (with 95% confidence bounds):
a= 9.45le-05 (8.12e-05, 0.0001078)
b= -14.61 (-19.16, -10.07)
c= 0.0001971 (0.0001853, 0.0002088)
d= -0.2395 (-0.354, -0.125)

Goodness of fit:

SSE: 5.041e-11

R-square: 0.996

Adjusted R-square: 0.9941
RMSE: 2.899e-06

Tfast — 0 07 S al’ld Tslow — 4 17 S.

t =100 nm, Dgr= 100 nm

Results

General model Exp2
f(x) = a*exp(b*x) + c*exp(d*x)
Coefficients (with 95% confidence bounds):
a= 4.322e-05 (7.89¢-06, 7.855e-05)

b= -13.26 (-36, 9.487)
c= 0.0001193 (8.718e-05, 0.0001514)
d= -0.2292 (-0.7346, 0.2762)

Goodness of fit:
SSE: 3.144e-10
R-square: 0.9126
Adjusted R-square: 0.8689
RMSE: 7.239%e-06

Trast= 0.08 s and Tsiow= 4.36 s.
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PANEL S3:

Photogain and EQE Calculations

Based on: ACS Photonics 2016, 3, 2197-2210
Photogain (G)

Tlifetime Tlifetime
G = = K Vps

2
Ttransit L

Using L=1 mm, 4~400 cm*Vs, Vps=10 mV and Tiirime=3.1 sec

G =1.33 x 103

External Quantum Efficiency (QF)
EOE = R hc 1
CF = qr G

G =133 x 103.

traps in the QDs. (Nat Nano 2012, 7, 363-368)

This expression is used to obtain EQE in Figure 3.c from R in Figure 3.b using

We use the long lifetime since the data for R was obtained with an integration time of 15 s.
The high photogain is also associated with long lifetime in QDs in the order of ~1 sec due to

FIGURE S4

Absorption spectra for QDs films of different thicknesses
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FIGURE S5

Dark current traces and noise levels
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