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United States of America

1985 — 1991 Massachusetts

MS degree and PhD degree

1991 — now: California
1991-1992: Postdoc, UC-Riverside

1992 — 1996: Staff Scientist
UNIAX Corp.

1997 — now : UCLA, Professor
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We can only connect the dots when we look backward. Steve Jobs, 2005
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Facts to be shared: 1977 KEME R T SIEEET]1 4.
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whmad  Trust your own instinct -Fg [ = o 2 T # 2

1977 REBZRL 17 4, SEE7145H,
1978 KREF;ZI .51 4, S1E#E355,
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| have to do something dramatically

different tolsave my English. — Find my 4 months efforts, benefits my whole life 4
own V\}W% deal with it.




What did | learn?
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Facts to be shared: 1985 F; 2k Zl] U-Mass Lowell. U-Mass Lowell
MBREFTHRESERK200% -

BB 7

Easy choice, hard life; Hard choice, easy life.

R B BTE E B RS Y S T E(1986-1996);
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1988 - 89
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1991, G+ EMU 2 1%, BAFEEILIERS

RN : S45K permanent job + £ R + ABRE
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VS

TN : S22K postdoc, 5% +K, hgERE o
BinEEEEIEESO00AE
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UCLA 5000/ BB RAF L
from Lowell, MA, to Riverside, CA, in Nov. 1991 |
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* 1991-92 Postdoc UC-Riverside (only 10 months, why?)
e 1992-96 tech-staff in UNIAX Corp. (Santa Barbara).
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1992-1996, IF & N8 [ HIM—1E1E L E11.
From 1986-1996, FH.[ B £, ZEIHKIOFE—=

In 1997, join UCLA as Assistant Professor,

» 1998 Associate Professor, 2002 Professor, 2011 Tannas Jr. Chair Professor
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1996 +H {7, F£E %] UCLA offer 1%, UCLA 45 F M EIEE

1997 Tenure-track Assistant Professor ( B ¥Z #3% )
%T%e

. @@

1998 Tenured Associate Professor ( & BB IS )

To me, timing is everything, FAE#OLEIEARR, B—FAEmRE
TIEERFER, ERAREKNER, gEREC.
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* Facts to be shared: TEZEZSMRIENILKE, 1BH35
EARNERZETH

 FAMANFK LRI E R ZR overlap BT R ER-E

* | need money, badly; and | need new ideas.

The world first successful inkjet
printing OLED device. We
received S1M of grants in 1998
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* 2001~024%F, 221@ARE2BRTT P EUR M) 52 B 18 L awsL, Feas]
g, LWARERARE—= ERCERFeRMNEHIE
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» &R FPER) 7 30,0005 £ HIHHFEE

* MPRRAEEERRR T =AIBIELE. 2005, i 7 —fER
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—HETRBT FHESNER.

15



=Ef BRANNSTAEERSRIT
S I7E2006/07 S 31 B ASSEEEOPV iyt SR THIGEY L B

Ny

Solar Spectrum P3HT:PCBM system
Standard used for measurements: «Absorbs mainly in the visible spectrum
. o . _
*Air Mass 1.5 (Sun at 42°of elevation)  .Qur lab has been researching novel
[ ) i ~ 2 .
Irradiance~ 1000W/m low-bandgap materials to absorb more of
the infrared spectrum
uv | visible | infrared —> 10
16 |
. B O solar spectrum (AM 1.5-G, 1000 W/m?2) 0.8 4 R I
g 12k O converted by crystalline silicon cell Civid e
‘E’ i E " Fast no. 7, annealed
E, 1 1100 nm ~ 1.1 eV = band gap of silicon =
§ e i l % te Fast no. 7, as-cast
o L.
: :
04 :
1 0.2+
L 1
1
1
0.0 - 0.0 . 1 1 1 X e ~a
400 l 800 1200 1600 2400 2400 300 400 500 500 L 700 800 300
Wavelength [nm] Wavelength (nw)
650nm 650nm

http://www.vicphysics.org/documents/events/stav2005/spectrum.JPG
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%ﬁ“ﬁ%ﬁ”ﬁ%nm

: —_— Splar Spectrum '
55102 - —_— Green polymer absorption

—— Red polymer absorption | %, J‘?RB’\JE’)‘C%

3x10°"
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UCLA

Near-infrared Donor Materials from YY Group

OEH

NN

R R
7
S S n

PCPDT-BSe

OEH

OEH
PBDTTT-CF

PDTP-DFBT

Prof. LT Dou

700-800 nm R 800-900 nm 900-1000 nm I
[1] Acc. Chem. Res. 2020, 53, 1218.

18
[2] Chem. Rev. 2015, 115, 12633.
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PSBT-BT PCE=5.1%

Prof. JH Hou  pp1p pERT PCE=10.6 %

J. Am. Chem. Soc. 2008, 130, 16144-16145.

|
|
|
|
|
I L
- Nat. Commun. 2013, 4, 1446. Prof. LT Dou : Q?; ST, g,;? % %}
First IR Polymer | nelly, oM o gy
First Certified OPV ,
efficiency over 10% : Y1 PCE=12.6 %
IR Polymer Strategy (Tandem) : Y1-Y3, Y6 Acceptor
|
2012 2015 : l
-_— — = = - — e = mm — e mm = _— e P | e e - —_— e
2008 2013 2019
900-1000 nm IR Polymer Nat. Commun. 2019, 10, 570.

Ternary OPV device Adv. Mater. 2019, 31, 1904215.

(Nat. Photon. 2015, 9, 190)

R PBDTT-SeDPP PCE=7.2 %

Adv. Mater. 2013, 25, 825-831.
19



UCLA Achievements of UCLA Organic Photovoltaic project
IR Xifﬁ_ SSO/AElljglﬁﬁ

Highly Efficient Tandem Cells

MZTA
e

( T 1 o / Transparent OPV
& » - o Nat. Commun., 4, 1446 (2013), cited 2566 times
J5C1 JSCZ

Nat. Photon., 6, 180(2012), cited 1395 times
Adv. Mater, 21, 1 (2009)

Adv. Mater., 21, 4238 (2009)

Vertical Phase Separation
Adv. Funct. Mater., 19, 1227 (2009)

TmeagiaSemi-transparent Solar Cell

Adv. Mater,, 20, 415 (2008) 2009
Solvent Mixture Effect 5y =%

Adv. Mater, 18, 1783 (2008) e e
Solvent Annealing Effect | . .

Adv. Funct. Mater., 17, 1636 (2007),
cited 1200 times 2007

Inverted Structure

Appl. Phys. Lett., 88,
253503 (2006) 2000

ACS Nano, 6, 7185 (2012)
Low Bandgap Polymers

Nat. Photon., 3, 649 (2009) , cited 2993 times

J.Am. Chem. Soc., 131, 15586 (2009)
J. Am. Chem. Soc., 130, 16144 (2008), cited 1106 times

&\\“’6 Anisotropy in Single-Crystal Photovoltaic
c® Adv. Mater,, 20, 435 (2008)

Transition Metal Oxide as Buffer Layer
Appl. Phys. Lett., 88, 073508 (2006), cited 1050 times
Accurate Measurement and Characterization

2005 Adv. Funct. Mater., 16, 2016 (2006)

\\\/Controlling of Active Layer Growth Rate (4.4%)
2003 (<1 %) Nat. Mater., 4, 864 (2005), cited 5742 times 20

Glass




[

’ N e s
'A . :BZ — o BASE
70\ . oo /

 NERIE — AT

o
2
S
>l
L

“NEFRF" HNEE

Tl & YRR A K RATIR AR - FAMTRZ 408 T — IR ZEhK 2

21



ISR S

YY Lab: B —EFREEN XL, XBRAE LRI

Example : Project-X (20

07)

» £2007 FpyBFiE, IAVRERR Mt “EEFEERT NTE.
* IERRREME EERA XA RERE L REREERE. &

RENESLERERBEFES.

- it T —ESRVEEEX R, EFRERMEE T @M,
CIGS: B2—EEMI TR, ARFEIRMEFE

<IEHS,

 RATZ IR ATR BT

p“ T wsrr7 ’
v i
e & P =
= / i~ \ \\ .

BB EERBT T .

Vincent Tung William Hou Peter Li Matt Allen

10/29/2
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i ({7
Dr. HP Zhou, PKU

I 2
Dr. Qi Chen, 363 T

cited 169 times Published this year

Turn to perovskite research

_l_ 2013
— -_—=-—-=0

2012

Planar heterojunction
perovskite solar cells
via vapor-assisted
solution process

J. Am. Chem. Soc. 2014,
cited 2254 times

2014

Science 2018 Science 2021
High-performance Reconfiguring the band-
perovskite/Cu (In, edge states of photovoltaic
Ga) Se2 monolithic perovskites by conjugated
tandem solar cells organic cations

2016 2019

L

2018 T

Improved air stability of
perovskite solar cells via
solution-processed metal
oxide transport layers

Constructive
configuratiol
defect passi'
perovskite p

Nat. Nanotech. 2016
cited 1650 times

. r. JJ Xue, ZJU
Science 20193 Dr. R. Wang

cited 200 times Westlake U.
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* RBHNEZEHZHE, EETENESR T .

REBEANHEE(TH. BE—EASERE, FTIAER
& T 24 1 hidden talents.

FHAR2AE AR 3 E IEE AT MEFERFREAX .

» ZEMLAERREMSLE —ENRK. HNTAEEZMA
PR EERRCERAR. EAAERNBEE/Z0R. SBBFEX
Hilk. (RBEBENMESE —ERSE, ZPEMF. )

* BN, MM EBHNABRRER, M52 S8R
IrHYEFE, KR EAHSED, %E‘EE’J%EQ%@/@M::&T.
(Same as the Pls, FeMZ L E EE P E AR AR R I
SENAN. )
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Summary: XX Z=RZ KK )

PR FER X R H0 as an example

* Two or three faculty from different schools form a team to submit an idea that is nearly

impossible to achieve.

e Once the proposal being selected, WU will provide 1M — 1.5M RMB funds to support this crazy
idea. (One big surprise, we noticed that faculty started to talk.)

* We only expect 10-20% of the ideas to work, because it is high-risk.
. ﬁfﬁﬂuﬁ#%%lﬂ@?‘%ﬁ% PRl 38 Lo ARV AE AT 2 = BB i ARVE . HETR
BV BIVIEE, Bl th o] DIF S EAAYHEE - In fact, people is the
key.
o B8 SCERFHNIE A& — 18 B AR BRI 7B A BT A
o BHEAZ XERIIFHMER | {5 ] (Honesty). W8 | #lfs | , &1EEARIE,

10/29/2
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The Design Concept of Y (or Yang) -Series NFA
of Y1 and Y6 at UCLA

T T T T TS Tt TTTTTTTTT e m e i Our thinking: harvesting more IR
& better morphology (& mobility).

I [
I I
[ I
I I fs1
I [
I v CN nNcwz/ I
[ I
i! + I
I [
I I
: CHs C; :
I Band Edge = I
\ . Lo . Y6 Dr. D. Meng
\ Our logic thinking: harvesting P Band edge= 930nm

more IR and better morphology. L/

\
» SP3-C replaced by SP?-N. '\ # » N-atom replaced by S-atom.

_____ A
Enhance conjugation \‘\ e : L,/ ’ Introduce more Intermolecular
> Aromatic Side Chain replaced . I L7 Interaction and down-shift the
by Alkyl Side Chain. N ) HOMO level
Reduce steric & leads to better
molecular packing » Changing type (branch replaced
NC by liner) and site position of side
NC ) CN chain. Better molecular packing

and solubility.

Y1* Band edge= 910nm*

Y is the Abbreviations of YANG *Nat. Comm. 2019, 10, 570 10/29/2 26



The major evolution of the Y (or Yang)- Series NFA

at UCLAYY Lab

TITLE

AW
Work continued from Page. 20

—

PROJECT NO. 49
BOOK NO.

) cV S ——
P LR+ 0N peridine. T

FESIT g By

T e

covpund M el Uiy

, JITES ey o

2 230.0 Edla [8nqg

] IJ/'{7 ZUM(
ot #

A

“paridne Jun Yuan’s Lab NB

" Y6 original design
| é/ L /Efo;ﬁff =

R
-

o
N

Ceor Gy § {

Y6

10/29/2
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Y is the Abbreviations of YANG 27
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Y-series acceptor, > 18%

24 |
20 |
— NIR Acceptor, Y3, 14.8%
S UCLA
g NIR Donor PDTP-DFBT, o
g 16 | 10.6% (tandem), UCLA '
Q
0
[
E 12 |
—_ P3HT/PCBM Morphology, @ ' @ —-—-__
8 4.4% (Nat. Mater., cited
8
NIR Acceptor, Y1, 12.6%
4 | (Newport Corp.) UCLA
0 [ [ [ [ 1 [ [ [ [ 1 [ [ [ [ 1 [ [ [ 1 [ [ [ [ 1 |: Year
2000 2005 2010 2015 2020 2025
10/29/2
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