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Part 1. Information on the recently developed organic D-A-r-A dye CBTC.
The manuscript has been accepted by Chem. Commun., 2014, 50, 3965-3968 (DOI: 10.1039/C4CCO00577E).

Part 2. Figure. SI-1. Electron diffusion length L,, calculated using L,, = d\/R.:/R: Where d is the film thickness

and R, and R, are the recombination resistance and electron transport resistance derived from IS data.
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Part 3. Figure. SI-2. j-V characteristics of cells based on [Co(bpy);]>*/3* redox mediator under both 0.95 SUN
and 0.15 SUN.
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Part 4. Calibration of electron density n during TA measurements.
To obtain k.4 [Red] and keqn*, the electron density n during TA measurements is needed. Here the
electron density following the laser pulse is used as the reference, which can be determined by:

Mpeak = Mpg + Ajager (SI.1)
where ny, is the background electron density with only 627 nm background illumination but no laser pulse and
Anjager 1S the extra electron density injected into the film due to dye excitation by the laser pulse. ny,, can be
easily calculated using Eq.1 from the main article. In order to determine An;,q,, the OD change at 970 nm
(where only electrons absorb) caused by varying the background light intensity was recorded for Z907 cells
(CBTC" absorbs at 970 nm) and correlated to n obtained from integrated C,~Vp. plots. Fig. SI-3a is an
example of the n~AOD plots, from which it is estimated that AOD = 1 approximately corresponds to An of
2.13x 10%* cm™2 (linear fit). With this correlation, and comparing AODg - o7, fitted from 970 nm TA (Fig.SI-3b
and Eq.5) to AOD .- g50 determined from 850 nm TA (Eq.4) measured under identical conditions, Anj,ge, Can
be linked to AODg-gs50. Note that AOD at t = 0.2 s (period of laser pulses) is practically zero as shown in
Fig.SI-3b, thus the application of Eq.Sl.1 is validated. Given that the TiO, electrodes used for CBTC cells are

identical to those used for 2907 cells, this correlation should also apply for CBTC cells.
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Figure SI-3. (a) Electron density n versus AOD measured at 970 nm for Z907 cells under various 627 nm
background illumination levels. (b) An example for 970 nm TA of Z907 cells, measured under identical conditions to

850 nm TA. Red line is the fit to Eq.5.



Part 5. Table SlI-1. Table of EDR rate constant k.4, and reaction order y obtained from the fits of Fig.5a to
kopsp+ = krg[Red] + keqrnX. Note that the large errorin keq, is misleading as discussed in our previous
work.[1]

Label C-R-l C-IL-I Z-R-1 Z-IL-l

Kear [ cm=3  1.12E-97 | 2.47E-84 | 1.85E-50 | 1.25E-78

(" 1.08E-96 | 2.26E-83 | 5.13E-49 | 3.00E-77

X 5.6181 4.87 29779 45347

(9 0.2321 0.22 0.6581 0.5719
Label C-RCo C-IL.-Co Z-R-Co  Z-IL-Co

Kear / cm™3% | 2.38E-60 | 2.28E-63 | 1.56E-39 | 1.28E-68

[ 1.77E-58 | 1.17E-61 | 1.72E-38 | 3.98E-67
X 3.5236 3.689 2.351 3.8883
o, 1.773 1.2281 0.2592 0.7259

Part 6. Figure. SI-4. Comparison of pseudo first-order rate constant for EDR (k.q.n¥) of different cells

calculated using the fitting results from Fig.5a in the main text.
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