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Table S1 Detailed composition and amount of ingredients required for the synthesis of 

CH3NH3PbI3 based HPQDs.

S.N PQDs CH3NH3

I

(gm)

PbI2 

(gm)

MnI2 

(gm)

Oleic 

Acid 

(µl)

Olelyla

mine 

(µl)

Perovskite 

Precursor 

(µl)

Equal mixture 

of Toluene and 

chloroform(ml)

1 CH3NH3PbI3 0.0159 .0461 0 200 200 40 6

2 CH3NH3Pb0.90Mn0.05I3 0.0159 .0438 .0015 200 200 40 6

3 CH3NH3Pb0.90Mn0.10I3 0.0159 0.415 .0031 200 200 40 6

4 CH3NH3Pb0.85Mn0.15I3 0.0159 0.392 .00464 200 200 40 6

5 CH3NH3Pb0.80Mn0.20I3 0.0159 .0369 .0062 200 200 40 6

6 CH3NH3Pb0.75Mn0.25I3 0.0159 .0346 .0077 200 200 40 6

7 CH3NH3Pb0.70Mn0.30I3 0.0159 .0323 .0093 200 200 40 6

8 CH3NH3Pb0.65Mn0.35I3 0.0159 0.03 .0108 200 200 40 6

9 CH3NH3Pb0.60Mn0.40I3 0.0159 .0278 .0124 200 200 40 6

10 CH3NH3Pb0.55Mn0.45I3 0.0159 .0254 .014 200 200 40 6

11 CH3NH3Pb0.50Mn0.50I3 0.0159 .0231 .0155 200 200 40 6

12 CH3NH3Pb0.40Mn0.60I3 0.0159 .0184 .01854 200 200 40 6
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Figure S1: TEM and HR-TEM imageof CH3NH3PbI3 (MAPbI3) hybrid perovskite quantum dots 

synthesized via a modified low temperature route.
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Figure S2: Comparision of bulk and PQDs of CH3NH3PbI3 (a and b) PL emission of 

CH3NH3PbI3 QDs and bulk material respectively and (c) UV-visible absorbance spectra of 

CH3NH3PbI3 QDs and bulk material. 
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Figure 3: (a) Variation of PL emission spectra from 0% to 60% and decomposition of PL 

peaks into two Gaussian curves, and the (b) comparison of PL excitation spectra for pure 

and 30% doped CH3NH3Pb1-xMnxI3 PQDs by monitoring the excitonic and Mn2+ related 

emissions. 

300 350 400 450 500 550 600

0.0

0.2

0.4

0.6

0.8

1.0

No
rm

al
ize

d 
In

te
ns

ity
 

Wavelength (nm)

CH3NH3Pb1-xMnxI3
 x=0 Exc @ Emi 700 nm
 x=0.3 Exc @ Emi 630 nm
 x=0.3 Exc @ Emi 600 nm

(a) (b)



6

Color coordinate diagram:

The influence of Pb2+ to Mn2+ cation exchange on colorcoordinates of CH3NH3Pb1-xMnxI3 PQDs 

is shown in the commission International deL’Eclairage (CIE) chromaticity diagrams to better 

enable the comparison of color variation (Fig. S2(d)). With the gradual substitution of Pb2+ by 

Mn2+, the emission color changed from red/pink to orange for the 5 to 60% Mn2+ doped PQDs 

and CIE co-ordinates lies between (x= 0.67 to 0.60 and y= 0.30 to 0.40). 
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Figure S4: PL life time deacy curves (a)TRPL of pure CH3NH3PbI3 and 5% Mn2+ doped PQDs 

fitted with mono-exponential fitting (b) TRPL of 10 – 30%  and (c) 35-60% Mn2+ incorporated 

emplace of Pb2+ in CH3NH3Pb1-xMnxI3 PQDs with dual-exponential fitting, (d) graph between 

average life-time and Mn2+ concentration in CH3NH3Pb1-xMnxI3 PQDs
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Figure S5: Graph between PLQY and  average life-timefor different concentration of Mn2+ concentration 

in CH3NH3Pb1-xMnxI3 PQDs
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Figure S6: Transition mechnism in perovskite with Mn incorporation


