5545 %, %3 . A 1

XEHEES. 1672-8785(2024)03-0001-06

31 A AP SR e R PRI A 1)
ARgh i B -V A 5E

B T T B HAE
(b [ o TR AT RS —BE5E BT . dEat 100015)

i OE: mEKRASRNBN RIS ESEFERRARAE Y, RET
BEHRNEE., Y TARXREKBECELR A K F A B RHITHRR, #
J 4 F & 4h % (Molecular Beam Epitaxy, MBE) % 4 £ Si & 41 & b £ K 5 45 K #
B, aAlE AR R T R A K CdTe/ZnS#LEE . RAF BAR T
CERBRMAEHE T ZEARERENE, ALNRF E A AEE 8106
Wi, oM EREEMERERRADEHKERZ L (p/ABH XA, FRE
W, BEBAEKEMENSIARRRBGEFERANR FRK, WRECAEMN
EKAENEN S EFEREGHEARHAWNF X T RER. NEHEF RARFETF
MPNEZBRWENH, FHEMEKSCENBHEAEFNEALER. TER
P B ) A AR e % R A EL U R B R

XA AR, R, TEER: BERIR
MESES. TN36  XEERER: A DOL: 10.3969/.issn.1672-8785.2024.03.001

Study on Variable Junction Area I-V Test of Molecular-Beam-Epitaxy
Mercury Cadmium Telluride Detectors

ZHAO Cheng-cheng, WANG Dan, HE Bin, DAI Yong-xi

(The 11th Research Institute of China Electronics Technology Group Corporation, Beijing 100015, China)

Abstract: The surface passivation treatment of mercury cadmium telluride infrared detectors has a significant
impact on the devices dark current, which determines the device’s detection performance. In order to investi-
gate the inhibitory effect of different growth methods of surface passivation layers on dark current, a molecular
beam epitaxy system was used to grow mercury cadmium telluride material on a Si substrate. CdTe/ZnS pas-
sivation film layers were grown by magnetron sputtering and in-situ passivation methods, respectively. A vari-
able area photovoltaic detector was prepared on HgCdTe material using semiconductor technology. By testing
the dark current of devices with different passivation film layers, the relationship between zero bias resistance
and area product (R, A) and the ratio of perimeter area (p/A) was analyzed. The result shows that Si-based
mercury cadmium telluride devices with magnetron sputtering growth passivation layers exhibit significant tun-
neling currents, while Si-based mercury cadmium telluride devices with in-situ passivation growth passivation

layers can more effectively suppress surface leakage currents. By fitting the variation of the R, A factor of the
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device with the PN junction area, it can be seen that devices with in-situ growth of passivation layers have bet-

ter passivation effects. The preparation and testing of variable area devices can effectively and intuitively reflect

device performance.

Key words: mercury cadmium telluride; in-situ passivation; variable junction area; dark current test
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