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Atomic Layer Deposition of Nitrogen Doped ZnO and Application for
Highly Sensitive Coreshell Nanowire Photo Detector
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We investigated the atomic layer deposition (ALD) process for nitrogen doped ZnO and the application for n-ZnO :
N/p-Si (NW) coaxial hetero-junction photodetectors. ALD ZnO:N was deposited using diethylzinc (DEZ) and diluted
NH4OH at 150°C of substrate temperature. About 100~300 nm diameter and 5 um length of Si nanowires array were
prepared using electroless etching technique in 0.108 g of AgNO; melted 20 ml HF liquid at 75°C. TEM images showed
ZnO were deposited on densely packed SiNW structure achieving extraordinary conformality. When UV (360 nm) light
was illuminated on n-ZnO:N/p-SiNW, I-V curve showed about three times larger photocurrent generation than film structure
at 10 V reverse bias. Especially, at 660 nm wave length, the coaxial structure has 90.8% of external quantum efficiency
(EQE) and 0.573 A/W of responsivity.
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A2 FE W3 Qb ABOLAZI0)E dolA TholE, hA A, AeH AN, FHAT Fo= thost
g 5 glo] ARl F @A o]RojA: U AFolth. 53], 33 VOl direct bandgap YA E 74A 1
200& AR AL HAAE wol ALET i B4 GNALE AT 5 Ak $UR 2R 28w
/15 AbaU o ERurgel % Ad Z4E St 0L tdom wEA HW, Eudy
F23 37157 tEe] WAEsl AT WAZke] Fobx A BTk 2 AToA A HAIA Y
PEAIZI7) Sle) AZ18keEA A Ba Z009) Shukat e M ARstleh AHFAL
2 7HA FAw IS WE T, A718kH AES B obdlol Lol Z3hE Solol4 PAF
L 70 FHAZ 5 99Utk 3 WA 2002 FH Au AFel A Al FH3te] T upulol
I, F AL 1000me] AES HA NI GeAE AF FEelA A4S Fé 474 BN AL Z00S
Au A3 Ni e Ale] FH3 B NI b AE ABAIHORA, 200 T2 P4tk Al WARE Au A
o] ol Az|etetA FAL sto] wEoz Fashn weolA A B3l 100 mm olske] AL 7Hal
700 =S GAFGL oA WEH AkA T2 Zn09) theaet AHAS FAMARN AT XA 8
Hotglon], AojAlo] that vIgHEel WHeAS 365 imo| WAS FHA Aol Aol savE A
gtk uhErol A 100 nm o]5te] A A Zn0 UmAlE 2 55 Ao Ao et vgEet v
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