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Photoluminescence and Growth of ZnSe:N using Radical Species from

Microwave Excited N Plasma

Kouichi YAMAMOTO and Tsunemasa TAGUCHI

Abstract

We have developed a new epitaxial growth method of ZnSe:N semiconductor films using radical

species generated from microwave-excited nitrogen plasma. Excited species in the N plasma have been

identified to be N atoms and N, molecular radicals using high-resolution optical emission spectroscopies.

The growth was carried out onto ZnSe (100) substrates at a temperature of 350°C under N pressure of 4

Torr. The obtained ZnSe homoepitaxial film shows that the predominant emission at 4.2K is due to the

recombination of excitons bound to neutral acceptors (I, line), whereas a donor-acceptor pair emission

encompassing N acceptor seems to be extremely weak. Doping process of N acceptors during growth is

discussed.
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Fig.l1 Growth apparatus of ZnSe epitaxial films
using radical sources from microwave-

excited N plasma.
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Fig.2 Emission spectrum of N plasma at 4Torr
(a microwwwave power of 300W).
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Fig.3 Emission spectra of excited species sround
ZnSe substrate coming from N plasma.
N3z Ehb,Vaudo HDRSwIIHES NS, L2h-

T, BTN OREGFELEYEVWbDEEL LMD,

BT , Bl T 465 e E L Tw 5,
N, 72N 75 Xzl L7z ZnSe DIE X
7 bR FEAND L, ZInl A & B R OK R

(468,472 ,481,636nm, 44%) LIMHIZ L A X2 D N,
HADHDHERRT PNV EEDbLZE NI L6, Se
BT 5D 27 P AREAE (ZnN,SeN) D3 E
Bl TtuwihwnweEz onsd, Leh- T,
AWM THIRE Nz Zn BT, Se.rF (BEU, 241
LDA4F ), N O EMICEELTWELNE
Hi LMD, T, MK TO ZnSe Dk, #Hi
JEDE Sep sy (8 H T MK I ef 34, £ 2~ Zn
-5 T, ZnSe A9 d L, £ DK IS N DIihteFEAs
ek L TMFHE X 4,ZnSe - N DEENTELZDTIiE%
W EHE S LB, $b T 2% N A% ZnSe HHZ B IRTY
At e LTIDAZN D Z 07w, BERIC
TRE Nz N Ol RS it T Zn-N O A 2 1E L5
HHJPEFNAR DT LW EEZ HILEY,

F2T, b T LA N i RIS ET 5
By, ¥ L) MBI N0 2RAD 2
BHIT, BHOEL TOFRNZR~<7 P ZBEIL 22, KT
Gk (ZnSe Hidlioh) & bl #E23em T, 4Torr DRE
FHON T ZAREZRRZ bAD1HITH S, M2 L

TR T o R pe s



74 (334)

T T T T T

4Torr '
| d=23em (5K — HATEERE)

PHOTO FLUX (a.u.)

300 400 500 600 700 800 900

WAVELENGTH (nm)
Fig.4 High-resolution nitrogen atomic spectra from

plasma at 4 Torr.
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Fig.5 Photoluminescence spectrum at 4.2K of a ZnSe thin film grown on

(100) ZnSe substrate at 350°C .
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