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1. Context
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Organic LED brings sever al agvantages ana penertil1TSsSeE

y' Lower manufacturing costs and energy needs (30 clean rooms steps)

y' Shorter time-to-market
y' Lower carbon footprint
y  Easier heterogeneous integration on numerous substrates



2. Design and fabrication of high -speed OLEDs

) ) ) High speed CPW OLED of 200 um? active area (Glass) OLEDs of 0.44 cm? active area (Silicon)
y Different substrates for fabrication

y  Glass (Bottom emission)
y  Silicon (Top emission)

Active
area

y" Fabrication in five phases
y  Etching i Structuration of anode, cathode

y Metallisation T Minimize resistive effects obricated at USPN.LPL Fabricated at CEA-DOPT
Yy Resin isolation i Isolate the organic layers

y" Thermal vapour deposition i Deposition of organic materials Organic heterostructure of an OLED

y Atomic layer deposition i Encapsulation of Al203 wwos | tew |z2l 20 b zsev | zsev

™~ |
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Cathode

y" OLED versus High-speed OLED Anode
y' Small active area (short electrical time constant)

y  Coplanar waveguided electrodes | ER & Howmo
340 35 nm 15 30 5 25nm 300

y' Short fluorescence lifetime Thickness (110 nm)

@ [1]A.C.Chi me ¢&lectriaal modellifg and design of ultra-fast micro-OLED with coplanar wave-guided electrodesin ON-OF F r e gi me, 0 @icsgval.rb6, pp. 2B4i 290, May @418.



Dynamical OLED model based on small signal analysis
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Optical setups for bandwidth  analysis
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i AC :: jective jective : i i
y' Optical section for light collimation onto Photodetector (PD) ! A + 4y oojectved Objectvez i :
. . . . : ——>» —> BIAS-T ——I—|--DCI ! Nf:':;: |----onnnee zzsd PD —|—|—I : :
y' Maximize the light flux (Numerical aperture) i pcl H oLED H i
y' Optimize the image size on PD (Magnification) i ————————
! VNA !
I Port 1 Port 2 i

y' Electrical section for RIN characterization
y" VNA Port 1 A Frequency-sweep RF signal
y Bias-tee for coupling BIAS and RF
y" OLED modulation (Electrical-to-Optical)
y' High speed photodiode (Optical-to-Electrical) /

High speed
photodiode

Yy VNA Port 2 A Measurement of Rx amplitude and phase =




Heterostructure

Impact on

bandwidth

vy Effect of theelectrodes emitting layerand hole blocking laye(500 um2CPW OLEDN glass)

Substrate normetallized Substrate metallized Alg3asemitting layer (vithout HBL)
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A Bandwidth increased from 14 MHz to 17 MHz by metallizing
the CPW electrodeRC time constantst,;, T;,, )

A Increased from 17 MHz to 49 MHz by using red emitting laye
w/o HBL (Spontaneous emission lifetime;, )
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Active area impact on bandwidth
y" Effectof the OLERctivearea(500 umz2, 200 um? and 100 pm2 CPW OLED on glass)

A Electroto-optical bandwidthrelation [3]:

1 [1 1)
f3dﬂ_2ﬁrc{ﬂs+RdJ

C A Capacitance
RsA Serialresistance

RdA Dynamiaesistance

49 MHz
91 MHz 139 MHz

104 MHz 200 MHz

A Bandwidth increased from 49 MHz for 500 um?2 to 91 MHz for 2(
umz2 and to >200 MHz for 1Q@m2 (Active area )

A Bandwidth at the state of the asy, 245 MHZ3]

A Resolutionimited by parasiticRFemission
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