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Spin crossover for electronic devices: rationale
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Planar device with [Fe(Htrz)2(trz)](BF4)



Light irradiation effects on [Fe(Htrz)2(trz)](BF4)

Phys. Chem. Chem. Phys. 17 (2015) 5151.

0 5 10 15 20 25 30
0.2

0.4

0.6

0.8

1.0

C
ur

re
nt

(A
 x

 1
0-1

2 )

Time (min)

20 40 60 80 100 120 140

0.0

0.5

1.0

1.5

2.0

2.5

C
ur

re
nt

(A
 x

 1
0-1

0 )

Temperature (OC)

on off on off



Electric field effect on [Fe(Htrz)2(trz)](BF4)
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Pressure effect on [Fe(Htrz)2(trz)](BF4)
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The [Fe(H2B(pyrazolyl)2)2(phen)] spin crossover complex
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Large area vertical device with [Fe(H2B(pyrazolyl)2)2(phen)]

Adv Mater 2016, 28, 7508
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10 nm thick junction of [Fe(H2B(pyrazolyl)2)2(phen)]
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Multistep tunneling – LS state more conducting (higher hopping rate).Adv Mater 2016, 28, 7508
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30 nm thick junction of [Fe(H2B(pyrazolyl)2)2(phen)]

Adv Mater 2016, 28, 7508
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Injection vs. bulk limited device

Bulk-limited transport –
LS state more conducting

Angew. Chem. Int. Ed. 2012, 51, 6262
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CONCLUSIONS / PERSPECTIVES

o Devices:
• Vertical junctions: might be a BREAKTRHOUGH, but we need films with

- high Tc SCO
- more abrupt SCO
- interface engineering

• Planar devices: easier fabrication …… lower current intensity
• Spintronic devices – need for magnetotransport measurements

o Materials: low loss materials, hopping rates higher in the LS state

- Prussian blue analogues (lack of films with SCO)

- high Tc SCO complexes

- hybrid materials/devices with synergistic properties


