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Abstract: In the device structure of metal halide perovskite light-emitting diodes (Pero-LEDs) , the hole transport
layer (HTL) is one of the critical factors affecting the efficiency of Pero-LEDs. Because cobalt acetate (Co(0OAc),)
film has excellent photoelectric properties, it has been selected as the HTL for green Pero-LEDs. However, the pure
cobalt-based HTL films have problems such as poor carrier transport ability and large film roughness. Therefore, in
this paper, by introducing the organic small molecule additive ethanolamine (ETA) , the proportion of Co™/Co™ in
the transport layer is effectively regulated, and the conductivity of the transport layer is improved. At the same time,
the addition of ETA can slow down the crystallization process of HTL precursor solution during the annealing pro-
cess, bringing in a transport layer film with lower roughness, which is conducive to the deposition of high-quality
perovskite films. Based on the doped Co-based HTL films, the optimal device brightness reaches 45 207 c¢d/m*, and
the maximum external quantum efficiency (EQE) reaches 15. 08%, proving that the Co-based compound is a novel

HTL with good device performance.
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PR B, Co(OAc), # B Ltk PEDOT: PSS ¥ i 5 if
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x=0,0.25,0. 5,1; 24 x=0 wL/mL i, Sy XF HE 36 155 ) fin
A Co(OAc),*4H,0 Fif SR A 75 ¥ v, 38 18 € i A
TR K il 25 Co(OAe), 2 HTL(ANE 2(a) ) o WAl
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(a) x pLemL ETA

. 7

- -

Col( 0Ac)2'4H20
in water

o

0.25 pL-mL ™' ETA

—~
o
_

Pure Co(OAc),

Co(0AC),+ETA

3243 NfH)j"g;o

i (N—H) Pure ETA “w(C—Nef s
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pLemL™, (d4)0.5 pL-mL", (e) 1 wLemL™" (I & Jy 41
BB AR I Co(OA ), 4H,0 RSR IR E S IED) -

Fig.2 (a)Co(OAc), HTL prepared by ETA-doped Co(OAc),*

4H,0 precursor solution with different volume concen-
trations. (b) FTIR of Co (OAc),, Co (OAc),+ETA
and ETA. DMSO contact angle of ETA-doped HTL
with different volume concentrations: (¢) 0.25 plL-
mL™", (d)0.5 pL-mL™", (e)1 pL-mL™" (the inset is
the physical image of the corresponding doped con-

centration of Co(OAc),*4H,0 precursor solution).
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PEARAEUE A T ETA 4> F 0B 0 HTL 3,
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Fig.5 AFM and SEM images of perovskite films on HTLs with different volume concentrations of ETA. (a), (e)Control. (b),
()0.25 pL-mL™". (¢), (2)0.5 pLemL™". (d), (h)1 wL-mL™".
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Fig.6 PL curves(a), TRPL curves(b) of perovskite films on HTLs doped with different concentrations of ETA. (¢) Evaluation

of the defect state density of perovskite films by SCLC method ( Device structure: ITO/Co-based HTL/Perovskite/Au). (d)

Schematic diagram of the device structure of Pero-LEDs. Co(OAc),(e), Co(OAc),+ETA(f) of UPS curves(optimal dop-

ing concentration 0.25 pLemL™" ETA). ]—V—L(g) , EQE-L curves (h) , lifetime measurement result (i) of Pero-LEDs of

HTLs doped with different concentrations of ETA (Inset is the EL spectrum of the device at different voltages ).
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