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S01 Implant doped metal, a barrier layer cationic precursor and a
barrier layer anionic precursor, and carry out
deposition on a surface of a substrate to prepare
a barrier layer

S02 Successively implant a quantum dot anionic precursor and a
quantum dot cationic precursor, and carry out
deposition on a surface of the barrier layer to
prepare semiconductor quantum dots

(57) Abstract: Disclosed is a quantum well structure preparation method. The quantum well structure preparation method comprises:
implanting doped metal, a barrier layer cationic precursor and a batrier layer anionic precursor, and carrying out deposition on a surface
of a substrate to prepare a barrier layer (S01); and successively implanting a quantum dot anionic precursor and a quantum dot cationic
precursor, and carrying out deposition on a surface of the barrier layer to prepare semiconductor quantum dots (S02), wherein atoms of
the doped metal lack electrons, and an absolute value of a difference between the radius of the doped metal and the radius of a barrier
layer cation is 0.1 angstrom-0.3 angstrom. Nucleation sites distributed uniformly are formed on a surface of a barrier layer by means
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of introducing doped metal, such that the uniformity of the growth of quantum dots on the surface of the barrier layer is improved, and
the quantum efficiency of a quantum well is improved.
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(BIFEGaR THRAASETH) , JiR5h, 7RISR ENGaAsERINZE, R E
JE 277200 nme

(3) #IEH2EMLFEET S
1) R (2) ARERMNZENFIEMS00°CRERZ170°C, EASeRT . ZnJi
THRABREBEBRTH, FE&MZERETIAH2Z2ZRME, FIHUERR0.Inm
o IRE, MIT0°CTHRZE250°C; #E, EASem T RMZoR  TH, IR

Hrr, Be5zZnfEE/RHAI70.03:0.97, H22 285 T4 HZn0.97Be0.03Se;
H2ZERE N6 nm; 22 2 iIRAR 0240 Inm.

2) BEFEAETEABETIRE (SeiTH) a7 RHETHEE (CdR
TH) , SeRTHICARTHRIEIEAL0s, AFR5s, EHH) KB 2ELERE
KA MBS SRR T R CdSe, & TS AEE Hdnm.

(4) EESR) FPE2) |, FEERSIK, ES&MERNERmAEKS2E
A& T He

St 451 —

ARG BT, BiE8ER2E; BREEE N M;

5T RS2 ESR RIB-VIAFRL &Y 3 bk, B iAHCdZnSe/ZnSe (&
THEAZIZE) ; RMENGaAs/AlGaAsBAETS; HIENES

AR it 5] ) T B G B A R e FE LN T

(1) FHRFALEE

RS S AERFIE, #HTYENE, N5, RARIER Smins, BBE
TR CEEPIEESmin; #55, RARAMTRETESEREY, 25, T19
0°CERS10h, FHAIRZE650°CHIH1 Imin, DABREFERE AL Z.
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[0102]
[0103]

[0104]
[0105]

[0106]

[0107]

[0108]

[0109]
[0110]
[0111]

[0112]

[0113]
[0114]

[0115]

(2) TERTIE BAEKRMZ

BD (1) Zd A ERAF R 650°CRERL 2 530°C, TENR IR BHR T 3R
(BFBAURTH . Galf THRFAsFHTH, FEEAGaRTHRFASETHSs, R
EANAURTH . GalR T HAASR T HSs, SCBIER, HTHISh) |, 7R EERH
FERGaAs/AlGaAsTBEFEZE I ZE , RITEJEEZ 260 nme

(3) HIBEH2ERLRERETH

1) R (2) ARERMNZENRIEMS30°CRRZ160°C, EASeRTH. Zn
JRFHRAMBIEBME TR, 7E%MZEREHSZ ZTReE, JTHERR0.1
2nm; X5, M160°CTHEZE280°C; #E, EASei 7 HMZolfm 74, JifH &
=3

Hr, Mn5ZnfIEE/R H2)40.08:0.92, #5422 E 15 T4H 5N 7Zn0.92Mn0.08Se
; HR2EIIRARS 2 ZA0EEE 10 nm; H2ZERTIREIEEH0.12nm-

2) WSEEEART SAETIRE (SelfTH) FaT SHEFIiRE (
BFECARTHRMZRTH) |, SeRTFHRICARTH. Zo R FHRETEALLs, 1
M28's, TR0 M 2EREAERS MY REE T HCdZnSe, &TH
()2 5 7 5Snme

(4) EEPHL) FLH2) | 1ER28IK, TE&RMENIERImAE KT Z2EM
BT

SR

ARG I E T, BE0EHR2E, BREEEIME;

BT RS 2B NIIA- VAR YIRS 468 0E, BARAInP/GaP (8T 5/
MR ;. RIMZENAIGaAsHB IR, FTEK R H S

ARt 5] 1Y) B T B A B A R e R R

(1) FHRFALEE

PR HRREE AR, TN, K5, REAREEEIominG, 2BE
TR CEEPEY20min; #E, RARAMTRETESERESD; ZE, T20
0°CERS10h, FHAIRES50°CHI#12min, DPABREFERE AL Z.

(2) TERTIE BAEKRMZ
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[0116]

[0117]
[0118]

[0119]

[0120]

[0121]

[0122]
[0123]

[0124]

[0125]
[0126]
[0127]
[0128]
[0129]
[0130]
[0131]

FPBR (1) Zd L EE AR E W S50°CRER 22510°C, {FEAG MZFEHE TR

(BIEAURTH . Galf FHAMASIRTH) , UIfH6h, 7EFER A K AIGaAsS:
ME, ZMZEERES 79250 nme

(3) HIBEH2ERLRERETH

1) R (2) ARERMNENF KNS 10°CRRE180°C, EAGARTH. P
JRTFHRMBIGBMg R TR, ERMZEREIHSZZRE; R, M180°C
THEZ280°C; #EH, AP THRMGaR TR, HRIVIFHL2E.

Hrh, BEEEMg5GalEE/R 4 70.05:0.95, $22 2105 THAMNGa0.95M
£0.05P; 22 EFiIKAK IR 50.06nm-

2) WKSEEEART SAEFIRE (PIRTH) fMEFSHETIRE (In
FTH) , PIRTHREIMETHREEALSs, iH30s, £S5 M2 ZRE
ERASMEAFEREET A, FREETSNERZ AH6nm-

(4) EEPBL) FPE2) |, HIEIR20K, TES&RMENERmAEKS2E
A& T He

X R —

AN OB T — R TR, WEBETR, ESEEEIIXAET: EHlE
NAGINBIEE, HE2ETAEBREE.

AN B e SR E T S EEH TR LR EH IR S ERKIGEZR
HEEFMERTHAT, BETHATEHKIGEENHZENSGE, $28
SgmEAE; Hi, BETFHHRITIENIB-VIARIL YL S0 R, Bfhcd

Se/ZnSe (BBEASZE) ; RMEMNIEFGaAs; FEIIEHGaAs-

H ARG &R T

(1) FHRFALEE

AR S St 5] 1R [

(2) TERTIE BAEKRMZ

AR S St 5] 1R [

(3) e Z KR THAT

1) R (2) AKEEMWZEFEMS00°CRER22250°C, 1 ASe)f T HAZn
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[0132]

[0133]
[0134]
[0135]

[0136]

[0137]
[0138]

[0139]

JETH, ERMERITIRSZ2RZE, JIRRE venm, H22RENDTHNNZnSe

2) HEASeJRTHRMCARTH, JIB2ss, LT W2 ZERETIH4nm/E
fICdSeH B2 -

3) EIRES DR P2 | RIEIR25IK.

T 43— .

B it 451 — 28 St 1] = DA B HU — BB TR, SR DAt e BT R

HEIER, RIURMEER. WMERITR, R WG] 05T PR B &t

WEER80%, LTI HHI—A& s, WAESZBIAERKTETLIA
B2 B AR RO = AR R BA SE ] BT DESE AL A R OB
#1
[#1]

SEtif51 St ]2 SEHE513 T A 1
BRI (%) 80.57 85.69 78.54 47.78
] —

BRG] — 2S5 = A& TSN, SR DOE Y BT ImE ROt K,

FATRIEE R, ST W T REBRNINE, TR T RIRST,
YT AR A SC ] BT BFER A B R BRI

LAE SO BB BRI e, FAHETREARRIG. X FRGUSIER
NS, AREEH] I AR NAEARRERRHEMERENZA,
TEEVEERG. SR HohSE, BN E S EAR AN ZRIEE Z -
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PR 5K
—RhE OSSR RE TR, BRIEE T, a5
EABIREGE . H2ZMETRikEms 2 RS Farma, EE
MR FATIH, BlaS2z;
FIGHEANE T A AE TR AR E 7 S HE TRk, etz
MR FATII, $l&RR T A
e, rdBReBIRTRE T, BB REBIHRESH2ZM
BT R R ZENER0.1~0.31R.
REDCMZESR ARSI & 51, BAIEE T, rRsl& ikl adE
. ZUIERIE RS 2 ESInRE & T A
RELCMESR ARSI & 51, BRIEE T, ®l&indd 228k
EEET N2 £
TEE AR TR LIS, EABIRGE . Y2 ZHE TR s
ZERAS TR, ERENRE HETITH, flES 2B,
TEERREALIm PR L L, ARESUE AR 22 EIHE T Ak e f A
HERHE TR, FEFnRSS 2 BRiRaE E# T, wadaz

IRABACHZ SRR R & 7%, FAFIEAE T, P AR AE &
HEEIRFIRELT, BABRGE. H2ZME FiiRkiEms2 2
BB TR, FERRARE LTI, fIEH 220Kk, i
. IRRE R R 150~180°C; FA/aEk

FEFI IR R AR B TR R AR m FR DAL, REE AR 22
PHE T RIARAA R Fra s 22 BB T RikeE, Eindd 2 Eaiakis bk
i, ez, B, FndsRiE N 5250~300°C
IREACRIZ SR TR & 7%, BARIEAE T, IndBiee)E HBe.
Mn. Mg. Ca. Sr. BamfRa; Fl/Ek

frdBireB S inds 2 EHE TR /R 0.01~0.1) « 1o

IR Z SR TR R & 7, BAFIEAE T, Ind%h 2B T
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AR AIUBIER T, Frid%s 22 R e 7 R A VIAREE T

B, FTidEs 2 ERHES TR IR A NINATRIR T, FTid%s 22 2 A 5 T aiok
RRVARER T
IRAEACHZ SR TR R & 7, BAFIEAE T, & T S FHE T
WARAIBIER T, Frid &1 SR T R A VIARERE T

oy, FhRE T SMEE TR NIIARER T, FhkE T S ST
RRVARER T
IRABACRZ SR TR & 7, BAFIEAE T, g% 2B HE T
WRAR 5 frok &1 5 B T BT AR A AE A
RN Z SR TR R & 7, BAFIEAE T, EwlE R aE
FAREREF, YT ER25~30s; F1/EL
P &7 RBH B TR FL A & 7 R P B T R AR R EA10~15 s
VD
TR B R BT A B A 4~6nme

IRAEACHZ SR TR R & 7, BAFIEAE T, EwlE i s e 2
R, TR B 35~60s; FA/EL

PR 5s 22 /2 0% B 6~10nme

IR Z SR TR RS & 7%, BRILAE T, ERl&rf 2Rz
Al AETE: TEIANENREREEEME, BFrRgrmZA0 T
RS Frid a2 2 Al

—ME TS, LR T, B HEENERRET A
At REETEED, HSMETHAHZZ
a2 B R EBReEBREREME, ndBieBE TiE T,
HErmdBRe B RS Ind% 2 ERHE TR R 2 2R ERER
0.1~0.3%.

RFEDMZSR 2R SR TR, BEARIERT, a2zl —
2

WA 2 BRI REOENE i, Fridk A E T RS E T i
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ZEEN RS2 ErN—MN.
R ESR 2R E TN, BEfIEET, kB ReENB
e. Mn. Mg. Ca. Sr. Ba#{Ra-
RAEACHZ SR 12FnA B T H4E, BREET, Fndssz 2 hB-
VIATEM A SRR EIIA-VATR I A0 SRR A/l
R R & T SORIB-VIAFA G4 S PR EIIA-VARRIL &)
AR EL
REACFZ R ISR R T IS, BRIEET, Fds2 250t
SR E T R IFNIB-VIAFEW &8¢ S PR EIIA-VARRIL &9
SRR
R ESR ISR E TN, BRIEET, ks 22 hIB-
VIATR G SRPDEIN, A% 222 HZnSe. ZnSEiZnTe;
Fnd % 22 E NIIA-VARRIL YR SR PPRIN, A% 222 N GaAs.
AlGaAs. GaN. GaPi{InSb-
REAFZ R ISR E T HE, BRIEET, IRt fE T a
NUB-VIAFEW G SRR, Rk E T S hCdSe. CdS
« CdTeH{CdZnSe;
R R R T SONIA-VARIL G MRS, FrRE 2 ik E
F M NInGaAs. GaAs. InGaN. InPE{InAsSb.
R Z SR 12FnA B T IS, BREET, Dafma IR h
B, iR ZE T ke JER RS 22 2 2 6]
REACHZ SR 19FNA N E T HEN, FAFIEET, Frd%ihZH1GaA
sv AlGaAsEGaAs/AlGaAsHB S ; F/El
PR ENZN/MgO -~ TiN/MgO. FH. HERE. SiC. EE A5 Ga
Ass
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