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Fig.1 CdogsMno1Te:V crystals grown by Te solution vertical

Bridgman method
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Fig.2 XRD patterns of CdosMno1Te:V crystals
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Fig.3 Transmittance spectra of UV-VIS-NIR of CdosMng1Te:V

crystals
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Fig.5 1-V curves of CdosMng 1 Te:V crystals at room temperature:
(a) bias voltage from -1 V to 1 V and (b) bias voltage
from -100 V to 100 V
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Table 1 Electrical parameters of Cdo9Mng1Te:V crystals

Resistivity/  Hall mobility/ Conductivity
Sample s 314
Q-cm x10°cm™ Vs type
CMT1 2.85x10%° 7.2 n
CMT2 9.54x10° 4.9 n
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CMT1 CMT2

Trap Origins
EJeV  Nqi/cm?® EJeV  Ni/cm™

T:  0.132 3.62x10®°  0.143 4.96x10®°  Vcg-Veq

T, 0245 213x10% 0236 245x0¢ Vrelated
electron trap

Ts 0392 2.35x10*  0.375 2.57x10% TeZ,

T, 0614 3.21x10® 0.603 3.54x10"® Te>

T, 0652 1.02x10° 0648 1.25xqow Vrelatedhole

trap
Epp 0.90 0.812 TeZ

CdTe:V SR & ILAE & AE 0.65 eV BT B ff 2 5L
RIS ALBRFE . AR THEAS 1, CMTL sk B e
FEFEH CMT2 I FE /N,

TSC i, CMT1 1 CMT2 AR it - BEZ% Epp
(B 2> 367 T 0.90 1 0.812 eV, Nan 25 NP Te it
BT EEKS In 19 CdZnTe: In SN, &I &1
Te 54 Cd SAL(Va) B R T Te A (Te), Tek 5 4
() Va Tl BB 2 A 18 (Tecq-Veq), ZHFE E A 7K BT
fERES, HIURHE RS Epp. Yang 25 NPOZERE 5845 In
(1) CdzZnTe: In f AR IR H, 5 Tel M RMBRIEE &
2 T i Epp BEZR 1) 32 R IE . % 18 3] Te WIRVEM &
ARG FEAB 5 NI Bk BRI T, A1 Ts, CMTL
FTCMT2 di A o (IR it 3 BB 4% Epp F 22K IE T Teg 4
K ERRE A

N7 F R S K RE R MR &R, K
FAZ IR 1-V IR S oK e GOl AT Al B . SR Re g mr LA
SEEB U NV B T

E.-E.
kT
A, Ec Al Er 40 AR T I IR BE 44 A7 B A 9% K B
WATE, K NBIRZE 2 HE | X RO E T N ke
IR, C N

WiEAR@BAEELKD ™5 Inl {156 R # 4k,
WG #2675 58] CMT1 fil CMT2 ST RS 5 %k
e 2 Z(Ec-Ep) 44 0.913 A1 0.851 eV, K 7
Fir7m o 38H il 15 2% (0 2 34 2 OK Re 20w ) T 7
M. Zid FdRaNr, 5 Tel 5 MR 32 fE
Epp 2. T 0.90 Al 0.812 eV, & i 3K fE 2 (4 B 17

sy, B4, BWWIEEKT CdogMng,Te:V
W Te A (Tegs) A S it 5 % L 2 T Cd 25 ik
B (Vca), 5 55028 00 B IR B BRI, TG A58 it A Fi B
EItE .

=Inl+C €y



5

I AR SE LB A CdooMnogaTe 1AL K SR REUERIART 51

- 1877 -

4.0
35+
3.0F
25¢F
20
15¢
10r
0.5F

u CMT2
e CMT1

Ec-E~0.851eV

In(/A)

Ec-E~0.913 eV

39.0 395 400 405 410 415

(kTyYev?

7 BEELTRKT)T S Inl RS 2
Fig.7 Linear fitting results of (kT)™ and Inl with temperature

change

3 & it

1) KA Te i H A RA 2AEK T HAN 30
mm, KBEA 130 mm ) CdMnTe:V &4k,

2) i BE RN S A 1R A 0 EE 430 9 1.602
A1 1.597 eV, FEILHE5HIN 59.7%H 52.6%; e T
HRFE LI PL 1 (DO, X)W, &% N 8.4 meV,
U A R 2 R B R FE AR, AR AR TR B BT

3) AhEBEHS A A D HLPH R, e N, R
A F 2 1 RR AT

4) KHABBGIE DT T Vea-Veo SR E G1E .
BUTE B FL 7 BB . Tedn Tel BT BT 25 o7 e g 25
REZ s m B HH 0 et s 14D BFa A A B2 /DN T it 5 R 3 o AR 1)
BB BE . IR T AR Epp U T Tely , FHUKEEY
A2y b g, DT ASE it 4 52 I s Pl B 2

S

[1] Mycielski A, Burger A, Sowinska M et al. Physica Status
Solidi[J], 2005, 2(5): 1578

[2] Gul R, Bolotnikov A, Kim H K et al. Journal of Electronic
Materials[J], 2011, 40(3): 274

[3] Brost G A, Magde K M, Tdvedi S. Optical Materials[J], 1995,
4:224

[4] Kim K, Jeng G, Kim P et al. Journal of Applied Physics[J],
2013, 114(6): 063 706

[5] Sahoo D, Srikantiah R V. Bulletin of Materials Science[J],
1996, 19(3): 483

References

[6] Luan Lijun, Gao Li, Lv Haohao et al. Scientific Reports[J],
2020, 10(1): 2749

[7] Xu Lingyang, Jie Wangi, Fu Xu et al. Journal of Crystal
Growth[J], 2015, 409: 71

[8] Nan Ruihua, Li Tao, Xu Gang et al. Journal of Materials
Science[J], 2017, 53(6): 4387

[9] Fraboni B, Cavalcoli D, Cavallini A et al. Journal of Applied
Physics[J], 2009, 105(7): 073 705

[10] Nan Ruihua, Li Tao, Xu Gang et al. Electronic Materials
Letters[J], 2018, 53: 4387

[11] Gul R, Keeter K, Rodriguez R et al. Journal of Electronic
Materials[J], 2011, 41(3): 488

[12] Xiao Bao, Zhu Mengqin, Zhang Binbin et al. Optical
Materials Express[J], 2018, 8(2): 431

[13] Yu Pengfei, Jiang Biru, Chen Yongren et al. Materials[J],
2019, 12(24): 4236

[14] Yu Pengfei, Luan Lijun, Du Yuanyuan et al. Journal Cryst
Growth[J], 2015, 430: 103

[15] Zhou Boru, Jie Wangi, Wang Tao et al. Physica Status Solidi
(a)[J], 2017, 214(5): 1 600 748

[16] Du Yuanyuan, Jie Wangi, Xu Yadong et al. Journal of
Semiconductors[J], 2013, 34(4): 043 003

[17] Du Yuanyuan, Jie Wangi, Wang Tao et al. Journal Cryst
Growth[J], 2012, 355(1): 33

[18] Wang Tao, Ai Xi, Yin Ziang et al. Cryst Eng Comm[J], 2019,
21(16): 2620

[19] Fu Xu, Xu Yadong, Gu Yaxu et al. Journal of Applied
Physics[J], 2017, 122: 225 102

[20] Pavlovi¢ M, Jaksi¢ M, Zorc H et al. Journal of Applied
Physics[J], 2008, 104: 023 525

[21] Xu Lingyan, Jie Wanqgi, Zhou Boru et al. Journal of
Electronic Materials[J], 2014, 44(1): 518

[22] Zerrai A, Dammak M, Marrakchi G et al. Journal Cryst
Growth[J], 1999, 197: 729

[23] Nan Ruihua, Li Tao, Jian Zengyun et al. Journal of Materials
Science: Materials in Electronics[J], 2018, 29(23): 20 462

[24] Liu Hongtao, Sang Wenbin, Li Wanwan et al. Rare Metal
Materials and Engineering[J], 2007, 36(8): 1373

[25] Zerrai A, Marrakchi G, Bremond G et al. Journal Cryst
Growth[J], 1996, 161: 264

[26] Padmavathy R, Amudhavalli A, Manikandan M et al. Journal
of Electronic Materials[J], 2019, 49(2): 1243


https://onlinelibrary.wiley.com/doi/10.1002/pssc.200460838
https://onlinelibrary.wiley.com/doi/10.1002/pssc.200460838
https://onlinelibrary.wiley.com/doi/10.1002/pssc.200460838
https://link.springer.com/article/10.1007/s11664-010-1504-x
https://link.springer.com/article/10.1007/s11664-010-1504-x
https://link.springer.com/article/10.1007/s11664-010-1504-x
https://www.sciencedirect.com/science/article/abs/pii/0925346794000638
https://aip.scitation.org/doi/full/10.1063/1.4817869
https://link.springer.com/article/10.1007/BF02744820
https://www.nature.com/articles/s41598-020-59612-0
https://www.sciencedirect.com/science/article/pii/S0022024814006654
https://www.sciencedirect.com/science/article/pii/S0022024814006654
https://www.sciencedirect.com/science/article/pii/S0022024814006654
https://link.springer.com/article/10.1007/s10853-017-1895-7
https://link.springer.com/article/10.1007/s10853-017-1895-7
https://link.springer.com/article/10.1007/s10853-017-1895-7
https://aip.scitation.org/doi/full/10.1063/1.3093697
https://aip.scitation.org/doi/full/10.1063/1.3093697
https://aip.scitation.org/doi/full/10.1063/1.3093697
https://link.springer.com/article/10.1007/s10853-017-1895-7
https://link.springer.com/article/10.1007/s10853-017-1895-7
https://link.springer.com/article/10.1007/s10853-017-1895-7
https://link.springer.com/article/10.1007/s11664-011-1802-y
https://link.springer.com/article/10.1007/s11664-011-1802-y
https://www.osapublishing.org/ome/fulltext.cfm?uri=ome-8-2-431&id=380889
https://www.osapublishing.org/ome/fulltext.cfm?uri=ome-8-2-431&id=380889
https://www.osapublishing.org/ome/fulltext.cfm?uri=ome-8-2-431&id=380889
https://www.mdpi.com/1996-1944/12/24/4236
https://www.sciencedirect.com/science/article/pii/S0022024815005345
https://www.sciencedirect.com/science/article/pii/S0022024815005345
https://www.sciencedirect.com/science/article/pii/S0022024815005345
https://onlinelibrary.wiley.com/doi/10.1002/pssa.201600748
https://onlinelibrary.wiley.com/doi/10.1002/pssa.201600748
https://iopscience.iop.org/article/10.1088/1674-4926/34/4/043003
https://iopscience.iop.org/article/10.1088/1674-4926/34/4/043003
https://iopscience.iop.org/article/10.1088/1674-4926/34/4/043003
https://www.sciencedirect.com/science/article/pii/S0022024812004514
https://www.sciencedirect.com/science/article/pii/S0022024812004514
https://www.sciencedirect.com/science/article/pii/S0022024812004514
https://pubs.rsc.org/en/content/articlelanding/2019/ce/c8ce02032a#!divAbstract
https://aip.scitation.org/doi/full/10.1063/1.5002761
https://aip.scitation.org/doi/full/10.1063/1.5002761
https://aip.scitation.org/doi/full/10.1063/1.5002761
https://aip.scitation.org/doi/full/10.1063/1.2959354
https://aip.scitation.org/doi/full/10.1063/1.2959354
https://aip.scitation.org/doi/full/10.1063/1.2959354
https://link.springer.com/article/10.1007/s11664-014-3452-3
https://link.springer.com/article/10.1007/s11664-014-3452-3
https://link.springer.com/article/10.1007/s11664-014-3452-3
https://www.sciencedirect.com/science/article/pii/S0022024898007702
https://www.sciencedirect.com/science/article/pii/S0022024898007702
https://www.sciencedirect.com/science/article/pii/S0022024898007702
https://link.springer.com/article/10.1007/s10854-018-0180-0
https://link.springer.com/article/10.1007/s10854-018-0180-0
https://link.springer.com/article/10.1007/s10854-018-0180-0
http://rmme.ijournal.cn/rmme/ch/reader/view_abstract.aspx?journal_id=rmme&file_no=200708327&html_url=rmme/article/html/200708327
http://rmme.ijournal.cn/rmme/ch/reader/view_abstract.aspx?journal_id=rmme&file_no=200708327&html_url=rmme/article/html/200708327
http://rmme.ijournal.cn/rmme/ch/reader/view_abstract.aspx?journal_id=rmme&file_no=200708327&html_url=rmme/article/html/200708327
https://www.sciencedirect.com/science/article/pii/0022024895006680
https://www.sciencedirect.com/science/article/pii/0022024895006680
https://www.sciencedirect.com/science/article/pii/0022024895006680
https://link.springer.com/article/10.1007/s11664-019-07663-z
https://link.springer.com/article/10.1007/s11664-019-07663-z
https://link.springer.com/article/10.1007/s11664-019-07663-z

- 1878 » WA SRR T %5 51 45

Growth and Deep Level Defects of V-Doped Cdg9Mng;Te Crystal

You Siwei, Ai Tao, Luan Lijun
(School of Materials Science and Engineering, Chang’an University, Xi’an 710061, China)

Abstract: As a new generation of semiconductor materials, CdMnTe material has high application value in the field of nuclear radiation
detection. In this research, Te solution vertical Bridgman method was used to grow CdoosMnoiTe:V crystal to study the optical and electrical
properties and the distribution of deep-level defects of the CdoosMng1Te:V crystal. UV-VIS-NIR spectroscopy analysis shows that the band gap
in the middle and tail of the ingot is 1.602 and 1.597 eV. The photoluminescence spectral analysis shows that the (D°, X) peak of the crystal is
sharp and the half-width is small, indicating that the defect or impurity content is low and the crystal quality is superior. The room temperature
I-V test shows that the resistivities of the middle and tail crystals are 2.85x10™ and 9.54>10° Q-cm, and leakage currents are 3 and 8.5 nA,
respectively. The Hall test shows that the conductivity type of the crystal is n-type. The energy of the trap peak and the defect concentration in
the CdosMno 1 Te:V crystal were studied by heat induced current spectroscopy. The values of the deep donor levels (Epp) derived from the Te;
in the middle and tail samples of the ingot are 0.90 and 0.812 eV, respectively. The deep donor level Epp makes the Fermi level in the center of
the forbidden band and thus the crystals present a high resistivity.

Key words: CdggMng1Te:V; deep-level defect; deep donor level; Fermi level
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