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Fig. S1 TGA thermograms of PyOxd-mCz and PyOxd-pCz, recorded at a heating rate of 10 oC 
min-1

N

F

F 2

Ir

N

O O

FIrpic

N

Ir

3

Ir(ppy)3 PyOxd-mCz PyOxd-pCz

N

N N

O

N
N

N N

O

N

NN

N

NN

N

NC CN

NC

NC

CN

CN

N

N

N

TmPyPbHATCN

NN

TAPC



ITO
-4.8

HOMO

-6.0

-9.9

H
A

T
C

N -5.6

-2.0

T
A

PC

Py
O

xd
-m

C
z

-5.64

-2.60

Py
O

xd
-p

C
z

-5.63

-2.60 -2.8

-5.6

FI
rp

ic

-5.4

-3.0

Ir
(p

py
) 3

-2.63

-6.11

T
m

Py
Pb

-4.3
Al

Fig. S2 Chemical structures of related materials and energy level diagram for the single carrier
devices and blue and green PHOLEDs.
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Fig. S3 1H NMR of the intermediate 
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Fig. S4 13C NMR of the intermediate 
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Fig. S5 1H NMR of PyOxd-mCz
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Fig. S6 13C NMR of PyOxd-mCz
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Fig. S7 1H NMR of PyOxd-pCz



-100102030405060708090100110120130140150160170180190200210

f1 (ppm)

0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

2400

2600

2800

3000

3200

119120121122123124125126127128129130131132133134135136137138139140141142143144

f1 (ppm)

1
2
0
.
1
0

1
2
0
.
3
6

1
2
3
.
4
1

1
2
3
.
5
3

1
2
4
.
3
7

1
2
5
.
9
2

1
2
6
.
0
5

1
2
6
.
4
4

1
2
7
.
4
7

1
2
8
.
7
4

1
2
9
.
7
8

1
3
0
.
6
6

1
3
7
.
3
8

1
3
7
.
6
2

1
3
8
.
8
2

1
4
0
.
8
0

1
4
1
.
3
9

1
4
3
.
5
6

1 2

3

4 5

6

7 8 9
10 11

12
13

14

15

16

17

18

19

20

21

22

Fig. S8 13C NMR of PyOxd-pCz

300 350 400 450 500 550 600 650

0.0

0.2

0.4

0.6

0.8

1.0

0.0

0.2

0.4

0.6

0.8

1.0
PL

 In
te

ns
ity

 (a
.u

.)
 

 

Ab
so

rb
an

ce
 (a

.u
.)

Wavelength (nm)

  FIrpic Ab.
  Ir(ppy)3 Ab.
  PyOxd-mCz Em.
  PyOxd-pCz Em.

Fig. S9 UV−vis absorption of FIrpic and Ir(ppy)3, room-temperature photoluminescence of 
PyOxd-mCz and PyOxd-pCz spectra in dilute dichloromethane solutions


