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Preparation Process and Performance Improvement of Semiconductor
Materials under Magnetic Field
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Abstract: As an external field, magnetic field has been widely used in the preparation of various materials in recent years.
The preparation technology for semiconductor materials under magnetic field has combined magnetic field with traditional
semiconductor material preparation process, including the Czochralski method, melting method, hydrothermal method and
slip casting method. In this paper, the research status of the application of magnetic field in different preparation methods
of semiconductor materials is introduced. The equipment of different methods, the improvement of semiconductor material
performance and the mechanism of magnetic field are also described, and the future development of magnetic field in
semiconductor material preparation is prospected.
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Fig.1 Diagram of transverse magnetic field Czochralski method equipment!'®
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Fig.2 Schematic diagram of vertical magnetic field crystal
growth apparatus®!
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Fig.3 Schematic diagram of cusp magnetic field crystal growth
apparatus™
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Fig.4 Schematic diagram of three different cusp magnetic field configurations!

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

23]

http://www.cnki.net



(EEIE K )09/2022

AR, % W TR SE MR & R AR <773

LR B B 1 R AR R A RO
2 BRI HGE & L SR

IKIGE A — P e B B I R 548, DUKAE
SR R 2RI e REE 4 O R A AR O
AR F oA Ry A 28 7 0, K IRIR A5 1 R R LA
AR R B e R /N B A Y A ks A R A
A BN B R R R, SRR AE A Y
FIE G A5

ZnO 1 SnSe & W F 8 221 2 AR B RE, PHLH:
KRR A PR AL 25 PR R T 25 32 QTR 1 7 4% K A
P SRR R A AR P S E AT R SO 4L 2
G5k JESURAT JCR B4 K AR S AR
S | BT A0 AR B AR OGP RE .

2.1 HERHAEKHRETE ZnO ESEHR

ZnO J&—Fp 5 ZE (R ME AL R, ZE K ] 48 ZnO
e S R A R 1 3 R v it o e 2 e b R B i)
FLUUE LRSS E B Al B R R T R B 4
o R PR REAS B R 0

Li S55E 4 T Pk oh #6345 T (1 5), FHZK #vik
G T 4B2% 2 at.% Cr 1Y ZnO 49K ki, XRD W]
4 T W AMINEE S I R UE ZnO 7~ 5 L8R 454, H
T 5 T v i on ke 0 g sk R RO UsN  % JRE
K(E 6), Wang SFB9BF 58 2 B, ki i 3 52 i) T 7K 4
il CrB4¢ ZnO W e, i £ Cr B 1t A
F| ZnO fh#gh ,Cr B4 £, Zn0 11 % 15 2R
R [F B ZnO 94 KR - 3K B2 Bl 1 7 5 3 1 1
PG, Zha SF5054 T 5L Bk G 5 4 F ZnO
R R, BE B RE T TC K Cu E MBI T R, Al
FH VK i i 7 K ikl £ T 48 Cu 19 ZnO, Ik b i %
P T ZnO WA ML A Cu? $B82%/KF-, ff ZnO
BREG TR B G 58 . Yu SFPE 4 T Bkoh#E3% F R )
KGEB T AlB2 ZnO Wt 21 S0k, & bk g
Yihb B T ZnO fhig e AL EBUR Zn (19 LB, A R
TR LT BN, R A B ) ZnO HAT HAf

[ 5 Ik b i 3 il B K AR G R R IR
Fig.5 Schematic diagram of pulsed magnetic fields assisting
hydrothermal system®
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Fig.6 Microstructure and X-ray diffraction of samples under 0 and 4 T magnetic fields?™!
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Fig.7 Schematic diagram of hydrothermal experimental
facility?®”
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Fig.9 HAADF-STEM images of a 5 T Se quantum dot/Sn4Pb,Se nanocomposite and 0 T Sn,PbggSe
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Fig.11 The XRD patterns of the samples taken from the plane in the direction parallel and perpendicular to the magnetic field
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Fig.12 SEM images of the cross-section parallel to magnetic field direction of the samples prepared under different magnetic fields!
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Fig.13 The low magnification TEM image and HRTEM image of the sample solidified under different magnetic fields*”’

XEWRERMEANGIASEIREBROBE, X2
R TE S 2 v W R rp, BRGS0 T Zn 5 Sb
MR, Zn GOKBURLZE f FL B4, S 3
Zn,Sbs FARZERY Zn 25 (0 7= 4R Zn 23 6 L
FI T bR 8 30 Ve B T e 2 AR A R A R R 1Y
T
33 #HBXWNEBHEXESEM B

TR 9 3 T LA i ) A B TR R RO, X
B 84 1 I B RE Al gt — A8 I T nT AR R A
WA E T EHEE IR 1HEES I L.O
W A 5 20% CrSi, #3 K Fl 80% B4 IR &9
ZABEIAGE A, To/K S BETT fiy i i S 5 3 R 27 12 HE
@52 12 T 1 B RES 7= A 0BG 1 PR T, ok i
HE 5 il Ak Sl %ot 57 5 TR FIn AT VR Tt 2 0, 3R A% 5 o
Y BRARRE

Kuribayashi 554075 1 20 #5175 1 61 % Bi, Te;
TP MRS A 10 T SR, & B A R
TREG W J7 10 A P R A AT TG i 2% 1 R AT
HURE W G Y % N S IS 1 BN s A I R SR S = DR N

Le Tonquesse 25 UIF 5% T 0 37 % 15 #% 45 1& CrSi, il
L AR FE MR X R NG S R i CrSip-r, 451 T
Tl T RES 7 kR CrSip-v, F V1 47 T i
Jila ke fh CrSi-h =/MEAHI T EBSD K, Z55R(1&
15)WF5E A B, BEZ % CrSi, s AR Y H e 7= 4= 1 B G i1
0], CrSiy-v Fil CrSi-h B it (9 §BEHS (000 1) Fi(hk10)
fm LB, B 2 o e v ) 4 TR TR WG S A IR
TURZFISE ¢ Sl H e . VAT T ¢ Bl ) i
Seebeck REUN 200 wWV/K, i ZT {Hik5]0.2,

LEATR 2T DL EWR#EY SEREE . B
B T AMRES G R AR 25 71 REAC T (g D1 AF
RO S BT 2 AR R A ok B b i P R R 4 TR
i & B0 T B K B RN AN B 4, 7 Tl
FRun LI 37PN E AR SR LN P SRR N IR E
KER AR AT R HEAT IR, DL SE R AR A R
T R IEZ R RE IR T

4 BRERZ
WG AR R 38 SR UG T — R 57 K

Kl 14 #5556 i 2 E R TR

Fig.14 Schematic diagram of experimental apparatus for slip casting under a high magnetic field“
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