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Figure S1. XRD patterns of 2 um-long TiO, nanorod arrays grown on FTO with and without a

seed layer, compared with JCPDS files of rutile SnO, and rutile TiO,_ R refers to rutile TiO,.
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Figure S2. HRTEM images and SAED pattern of a TiO, nanorod.

Figure S3. Low magnification TEM image of PbS/CdS core-shell QDs.



Figure S4. Cross-sectional SEM images of PbS/CdS core-shell QDs spin coated on (a) 250 nm TiO,
nanorod arrays grown on seed/FTO glass substrate and (b) 650 nm TiO, nanorod arrays grown

on FTO glass substrate.

100

80 4

60

% T

40 4

20 4

0

T T T T T T T T T
400 600 800 1000 1200
Wavelength (nm)

Figure S5. Optical transmittance of TiO, nanorod arrays of different length grown on seed/FTO
substrate.
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Figure S6. EQE spectrum of the device involving 450 nm TiO, nanorod arrays grown on seed/FTO

glass substrate and annealed in N, atmosphere, compared with the absorption spectrum of

annealed PbS/CdS core-shell QDs on quartz.



Table S1. Performance of bulk heterojunction solar cell devices fabricated using TiO, nanorod

arrays of different length grown on bare FTO substrate.

TiO, nanorod | J,. (mA/cm?) Vo (MV) FF (%) N (%)

array length

100 nm 12.20(11.36 + 0.60) | 549 (513 + 19) 44 (39+2.9) | 2.66(2.46 +0.19)
250 nm 13.93 (13.38 +0.29) | 537 (517 + 14) 48 (45+2.0) | 3.45(3.19 +0.21)
450 nm 13.74 (12.77 + 0.43) | 543 (523 + 10) 50 (46 +2.4) | 3.56(3.25+0.22)
650 nm 13.68 (13.29+0.31) | 537 (516 +13) 47 (43+2.4) | 3.34(3.11+0.21)
950 nm 13.95 (13.55 + 0.30) | 507 (477 + 19) 45 (43 +2.0) | 3.16 (2.85 +0.27)
1.2 Bm 13.21(12.73 +0.39) | 497 (474 + 14) 43 (39+2.1) | 2.69(2.34+0.25)
2 Bm 13.87 (13.04 + 0.58) | 495 (478 + 11) 37(33+2.4) | 2.41(2.02+0.19)

Table S2. Performance of bulk heterojunction solar cell devices fabricated using 450 nm-long TiO,

Seed | Annealing J.c (mMA/cm?) Voo (MV) FF (%) n (%)

No No 13.74 (12.77+0.43) | 543 (523 +10) | 50 (46 +2.4) | 3.56(3.25+0.22)
No In N, 17.69 (17.00 + 0.37) 493 (481 +7) 49 (45 +2.4) 4.13(3.93 +0.13)
Yes | No 13.68(13.29+0.28) | 547 (537+6) | 52(48+2.2) |3.76(3.55+0.17)
Yes | InN, 17.75(16.83+0.43) | 519(506+10) |50(46+2.7) | 4.43(4.28+0.12)

nanorod arrays grown on the bare FTO and seed/FTO substrates, before and after annealing.




