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�«®¨ ¡ë«¨ ¨§£®â®¢«¥ë í«¥ªâà®å¨¬¨ç¥áª¨¬  ®¤ë¬ âà ¢«¥¨¥¬ ¥®à¨¥â¨à®¢ ëå ¯« áâ¨

CdSiAs2 p-â¨¯  ¯à®¢®¤¨¬®áâ¨ ¢ á¯¨àâ®¢®¬ à áâ¢®à¥ ¯« ¢¨ª®¢®© ª¨á«®âë. �ë«® ãáâ ®¢«¥®, çâ®
¢®§¨ª ¥â è¨à®ª ï ¯®«®á  ä®â®«î¬¨¥áæ¥æ¨¨ á ¬ ªá¨¬ã¬®¬ ¯à¨ í¥à£¨¨ ä®â®®¢ ~ω = 1.82 í�

¯à¨ 300 K, ª®â®àë© à á¯®«®¦¥ ¢ ®¡« áâ¨ äã¤ ¬¥â «ì®£® ¯®£«®é¥¨ï ®¡ê¥¬ëå ªà¨áâ ««®¢

CdSiAs2. �¡áã¦¤ ¥âáï § ¢¨á¨¬®áâì ¯ à ¬¥âà®¢ á¯¥ªâà®¢ ä®â®«î¬¨¥áæ¥æ¨¨  ®¤ëå á«®¥¢

£àã¯¯ë ¯®«ã¯à®¢®¤¨ª®¢ Si, GaAs ¨ CdSiAs2.

�àï¬®§®ë© ¯®«ã¯à®¢®¤¨ª CdSiAs2 (è¨à¨  § -
¯à¥é¥®© §®ë Eg ' 1.51 í� ¯à¨ 300 K [1–3])
ï¢«ï¥âáï ¡«¨¦ ©è¨¬ âà®©ë¬   «®£®¬  àá¥¨¤ 

£ ««¨ï ¨ ¯à¥¤áâ ¢«ï¥â ¨â¥à¥á ª ª ¬ â¥à¨ « ¤«ï

¯®«ïà¨§ æ¨®®© ®¯â®í«¥ªâà®¨ª¨, á®«¥çëå í«¥-
¬¥â®¢ ¨ í¬¨ââ¥à®¢ ¯®«ïà¨§®¢ ëå í«¥ªâà®®¢ [4].
� ¯®á«¥¤¨¥ £®¤ë ¡ë«  ®¡ àã¦¥  ¢®§¬®¦®áâì

âà áä®à¬ æ¨¨ í«¥ªâà®®£® á¯¥ªâà  ¯®«ã¯à®¢®¤¨-
ª®¢ ¢ à¥§ã«ìâ â¥ ¨å  ®¤®£® âà ¢«¥¨ï [5]. � ç áâ®-
áâ¨, ¡ë«  ¯®«ãç¥  íää¥ªâ¨¢ ï ä®â®«î¬¨¥áæ¥-
æ¨ï (��) ¯®à¨áâ®£® Si ¢ ¢¨¤¨¬®© á¯¥ªâà «ì®© ®¡« -
áâ¨. � íâ®¬ ¯« ¥ ¥á®¬¥ë© ¨â¥à¥á ¢ë§ë¢ ¥â ¯®-
¢¥¤¥¨¥ ¡¨ àëå ¨ âà®©ëå   «®£®¢ í«¥¬¥â àëå

¯®«ã¯à®¢®¤¨ª®¢ ¢ à¥§ã«ìâ â¥  ®¤®£® âà ¢«¥¨ï.
�¥¤ ¢® ¡ë«® ®¡ àã¦¥®, çâ® ¯®¤®¡® ªà¥¬¨î

 ®¤®¥ âà ¢«¥¨¥  àá¥¨¤  £ ««¨ï á®¯à®¢®¦¤ ¥âáï

¢®§£®à ¨¥¬ ïàª®© «î¬¨¥áæ¥æ¨¨  ®¤¨§¨à®¢ ®©

¯®¢¥àå®áâ¨ ¢ ¢¨¤¨¬®© ®¡« áâ¨ á¯¥ªâà .1 � áâ®ïé ï
à ¡®â  ¯®á¢ïé¥  ¯à¥¤¢ à¨â¥«ì®¬ã ¨áá«¥¤®¢ ¨î

¢«¨ï¨ï  ®¤®£® âà ¢«¥¨ï   �� ªà¨áâ ««®¢ ¤¨ -
à¥á¨¤  ª ¤¬¨ï ¨ ªà¥¬¨ï. �®   «®£¨¨ ¬®¦® ¡ë«®
®¦¨¤ âì, çâ® âà®©ë¥ ¯®«ã¯à®¢®¤¨ª¨ AIIBIVCV

2 [4],
ï¢«ïîé¨¥áï í«¥ªâà®ë¬¨   «®£ ¬¨ í«¥¬¥â àëå

¯®«ã¯à®¢®¤¨ª®¢ (Ge, Si) ¨ á®¥¤¨¥¨© AIIIBV, ¤®«¦-
ë ”à¥ £¨à®¢ âì”   ¯à®æ¥áá í«¥ªâà®å¨¬¨ç¥áª®© ®¡-
à ¡®âª¨ ¯®¢¥àå®áâ¨ ¯®¤®¡® ªà¥¬¨î [5]. �à ¢¤ ,
¯à¨ íâ®¬ ãá«®¦¥¨¥  ¡®à  ¨ â¨¯  å¨¬¨ç¥áª¨å á¢ï-
§¥© ¨, ª ª á«¥¤áâ¢¨¥, ãá«®¦¥¨ï  â®¬®£® á®áâ ¢ 

¯®«ã¯à®¢®¤¨ª®¢ ¢ àï¤ã IV → III−V → II−IV−V2

¯à¨¢®á¨â æ¥«ë© àï¤ ®á®¡¥®áâ¥©, ª®â®àë¥ âàã¤®
¯à¥¤ã£ ¤ âì, ¨ ¬®¦® ¡ë«®  ¡«î¤ âì â®«ìª® ¢ å®¤¥
¨áá«¥¤®¢ ¨©, ª®â®àë¥ ¨ ¯à¥¤áâ ¢«¥ë ¤ «¥¥.

1. �ªá¯¥à¨¬¥âë ¯®  ®¤®¬ã âà ¢«¥¨î ¢ë¯®«-
ï«¨áì   í«¥ªâà¨ç¥áª¨ ®¤®à®¤ëå ¯« áâ¨ å p-
CdSiAs2 á® áà¥¤¨¬¨ à §¬¥à ¬¨ 5 × 5 × 1¬¬3 ¨ ¯à®-
¨§¢®«ì®© ªà¨áâ ««®£à ä¨ç¥áª®© ®à¨¥â æ¨¥©. �®-
®ªà¨áâ ««ë p-CdSiAs2 ¢ëà é¨¢ «¨áì ¬¥â®¤®¬ áâ -
æ¨® à®©  ¯à ¢«¥®© ªà¨áâ ««¨§ æ¨¨ ¨§ ¥áâ¥-
å¨®¬¥âà¨ç¥áª¨å à á¯« ¢®¢ [1]. �®æ¥âà æ¨ï á¢®¡®¤-
ëå ¤ëà®ª ¢ á¯¥æ¨ «ì® ¥ «¥£¨à®¢ ëå ®¡à §æ å

1 �â®â à¥§ã«ìâ â ¡ã¤¥â ¯®¤à®¡® à áá¬®âà¥ ¢ á¯¥æ¨ «ì®©

¯ã¡«¨ª æ¨¨.

¡ë«  1016 á¬−3,   å®««®¢áª ï ¯®¤¢¨¦®áâì ¤ëà®ª

200 á¬2/� · á ¯à¨ 300 K. �«ï  ®¤®£® âà ¢«¥¨ï ¨á-
¯®«ì§®¢ «áï á®áâ ¢ 2 HF+3C2H5OH+0.1HNO3 (ãª -
§ ë ®¡ê¥¬ë¥ ç áâ¨). �à ¢«¥¨¥ ®¡ëç® ¯à®¢®¤¨-
«®áì ¯à¨ ¯«®â®áâïå â®ª  ®â 20 ¤® 120 ¬�/á¬2 ¢

â¥ç¥¨¥ 40 ÷ 120 ¬¨ ¯à¨ ª®¬ â®© â¥¬¯¥à âãà¥.
� à¥§ã«ìâ â¥ â ª®£® ¯à®æ¥áá    §¥àª «ì® ¯®«¨-
à®¢ ®© ¯®¢¥àå®áâ¨ ¯« áâ¨ p-CdSiAs2 ¢®§¨ª « 

ª®¯¨àãîé ï ä®à¬ã í«¥ªâà¨ç¥áª®£® ª®â ªâ  ¯« -
áâ¨ë á âà ¢¨â¥«¥¬ ®¡« áâì, ª®â®à ï ¡ë«  ®ªà è¥-
  ¢ ç¥àë© æ¢¥â. �®¢¥àå®áâì íâ®© ®¡« áâ¨ ¡ë« 

¤¨ääã§® à áá¥¨¢ îé¥© ¨  ¯®¬¨ «  ¯® ¢¥è¥¬ã

¢¨¤ã ¢®§¨ª îé¥©   Si á«®© ¯®à¨áâ®£® ªà¥¬¨ï. �®-
á«¥ § ¢¥àè¥¨ï  ®¤®£® âà ¢«¥¨ï ®¡à §æë CdSiAs2

âé â¥«ì® ¯à®¬ë¢ «¨ ¢ ¤¥¨®¨§®¢ ®© ¢®¤¥ ¨ áãè¨-
«¨. �¡à §ãîé¨¥áï  ®¤ë¥ á«®¨ á®åà ï«¨ å®à®èãî
 ¤£¥§¨î á ¯®¤«®¦ª ¬¨ p-CdSiAs2 ¨ ¯®á«¥ ¯à®æ¥áá 

áãèª¨.
2. �â æ¨® à ï �� ¢®§¡ã¦¤ « áì ¨§ãç¥¨¥¬  à-

£®®¢®£® ¨«¨ £¥«¨©-ª ¤¬¨¥¢®£® « §¥à®¢ ¨ à¥£¨áâà¨à®-
¢ « áì ¬®®åà®¬ â®à®¬ ���-3 á à¥è¥âª®© 600 èâà¨-
å®¢/¬¬ ¨ ä®â®í«¥ªâà®ë¬ ã¬®¦¨â¥«¥¬ ���-62.
��   «¨§¨à®¢ « áì á â®© ¦¥ áâ®à®ë, á ª®â®à®©

¯ ¤ « ¢®§¡ã¦¤ îé¨© ¥¥ á¢¥â. �á¥ ¨§¬¥à¥¨ï ¡ë«¨

¢ë¯®«¥ë ¯à¨ ª®¬ â®© â¥¬¯¥à âãà¥.
�  à¨áãª¥ ¯à¥¤áâ ¢«¥ â¨¯¨çë© á¯¥ªâà ��  ®-

¤¨§¨à®¢ ®£® á«®ï   ¯®¤«®¦ª¥ p-CdSiAs2 (ªà¨-
¢ ï 1 ). �«ï ¨áå®¤ëå ¬®®ªà¨áâ ««®¢ p-CdSiAs2

à¥ª®¬¡¨ æ¨®®¥ ¨§«ãç¥¨¥ ¤® á¨å ¯®à  ¡«î¤ «®áì

â®«ìª® ¢ á¯¥ªâà «ì®© ®¡« áâ¨ ~ω . Eg, â®£¤ 

ª ª ¨ ¢ ®¤®© ¨§ ¯ã¡«¨ª æ¨© ¯® íâ®¬ã á®¥¤¨¥-
¨î ¥ á®®¡é «®áì ® ¯®ï¢«¥¨¨ �� ¯à¨ í¥à£¨ïå

¢ëè¥ 1.5 í� [1–3,6]. �«ï  ®¤¨§¨à®¢ ëå á«®¥¢,
®¡à §ãîé¨åáï   ¯®¤«®¦ª å p-CdSiAs2, ª ª ¢¨¤® ¨§
à¨áãª , �� ¨¬¥¥â ¢¨¤ è¨à®ª®© ¨ ¤®áâ â®ç® á¨¬-
¬¥âà¨ç®© ¯®«®áë á  ¡á®«îâë¬ ¬ ªá¨¬ã¬®¬ ¯à¨

~ωm ' 1.82 í� ¯à¨ T = 300 K. �¯¥ªâà «ìë© ª®âãà
�� ¡ë« ¯à ªâ¨ç¥áª¨ ®¤¨ ª®¢ë¬ ¯à¨ ¢®§¡ã¦¤¥¨¨

¨§«ãç¥¨¥¬  à£®®¢®£® ¨ £¥«¨©-ª ¤¬¨¥¢®£® « §¥à®¢,
  ¨§¬¥¥¨¥ ¯«®â®áâ¨  ª çª¨ ¯®ª § «®, çâ® ¨-
â¥á¨¢®áâì ª®à®âª®¢®«®¢®£® ¨§«ãç¥¨ï ¯à®¯®àæ¨-
® «ì  ¯«®â®áâ¨ ¢®§¡ã¦¤ îé¥£® á¢¥â . �  ¯à¥¤-
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�¯¥ªâà «ìë¥ § ¢¨á¨¬®áâ¨ ¨â¥á¨¢®áâ¨ ä®â®«î¬¨-
¥áæ¥æ¨¨ I  ®¤¨§¨à®¢ ëå á«®¥¢ CdSiAs2 (1 ), GaAs (2 )
¨ Si (3 ) ¯à¨ T = 300 K.

áâ ¢«¥®¬ à¨áãª¥ ¯à¨¢®¤ïâáï â ª¦¥ á¯¥ªâà «ìë¥

§ ¢¨á¨¬®áâ¨ ��  ®¤¨§¨à®¢ ëå ¢ áå®¤ëå ãá«®¢¨-
ïå á«®¥¢   GaAs (ªà¨¢ ï 2 ) ¨ Si (ªà¨¢ ï 3 ). �¡é¨¬
¤«ï  ®¤¨§¨à®¢ ëå á«®¥¢ íâ¨å   «®£®¢ ï¢«ï¥âáï

¢®§¨ª®¢¥¨¥ è¨à®ª®¯®«®á®© �� ¢ ¢¨¤¨¬®© á¯¥ª-
âà «ì®© ®¡« áâ¨, ¯à¨ç¥¬ í¥à£¨ï ¯®«®¦¥¨ï ¬ ªá¨-
¬ã¬®¢ íâ¨å ¯®«®á ~ωm ®ª §ë¢ ¥âáï ¡®«ìè¥ è¨à¨ë

§ ¯à¥é¥®© §®ë áà ¢¨¢ ¥¬ëå ¯®«ã¯à®¢®¤¨ª®¢

(á¬. â ¡«¨æã). �¬¥é¥¨¥ ¬ ªá¨¬ã¬®¢, ®¯à¥¤¥«¥®¥
ª ª à §®áâì ~ωm − Eg, ¤«ï íâ¨å ¯®«ã¯à®¢®¤¨ª®¢

«¥¦¨â ¢ ¯à¥¤¥« å 0.3÷ 0.5 í�, ¯à¨ç¥¬ á ¬® § ç¥¨¥

~ωm ®ª §ë¢ ¥âáï çã¢áâ¢¨â¥«ìë¬ ª ãá«®¢¨ï¬  ®¤-
®£® âà ¢«¥¨ï. �®íâ®¬ã ¢¥«¨ç¨  ª®à®âª®¢®«®¢®£®
á¬¥é¥¨ï ~ωm − Eg ï¢«ï¥âáï áª®à¥¥ ¢á¥£® â®«ìª®

ª ç¥áâ¢¥®© å à ªâ¥à¨áâ¨ª®© à¥ª®áâàãªæ¨¨ ¯à¨¯®-
¢¥àå®áâ®© ®¡« áâ¨ ¯®«ã¯à®¢®¤¨ª . �«ï ¢®§¨ª -
îé¨å ¢ ¢¨¤¨¬®© á¯¥ªâà «ì®© ®¡« áâ¨ ¯®«®á �� ¢

áà ¢¨¢ ¥¬ëå   «®£ å, ª ª á«¥¤ã¥â ¨§ à¨áãª  ¨

â ¡«¨æë, å à ªâ¥à  ¡®«ìè ï è¨à¨    ¨å ¯®«ã¢ë-
á®â¥ δ1/2, çâ® ¬®¦¥â á¢¨¤¥â¥«ìáâ¢®¢ âì ¢ ¯®«ì§ã ¨å

¥í«¥¬¥â à®áâ¨.

�®«ã¯à®- Eg, �¢®©áâ¢   ®¤¨§¨à®¢ ëå á«®¥¢

¢®¤¨ª í� ~ωm,í� δ1/2,¬í� ~ωm −Eg,í�

Si 1.1 1.72 380 0.6
GaAs 1.43 2.04 680 0.6
CdSiAs2 1.51 1.82 630 0.3

� § ª«îç¥¨¥ ®â¬¥â¨¬, çâ® á ¬ ä ªâ ®¡à §®¢ ¨ï

   «¬ §®¯®¤®¡ëå ¯®«ã¯à®¢®¤¨ª å è¨à®ª®§®ëå

 ®¤¨§¨à®¢ ëå á«®¥¢ ¬®¦¥â ¯à¥¤áâ ¢¨âì ¨â¥à¥á

¯à¨ á®§¤ ¨¨   ¨å ®á®¢¥ ®¯â®í«¥ªâà®ëå ¯à¨¡®à®¢

à §«¨çëå â¨¯®¢.

� áâ®ïé ï à ¡®â  ¢ë¯®«¥  ¢ à ¬ª å ¯à®£à ¬¬ë

”�¨§¨ª  â¢¥à¤®â¥«ìëå  ®áâàãªâãà”.
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Abstract CdSiAs2 belongs to a group II–IV–V2 chalcopyrite

compound semiconductors with a direct band gap of 1.51 eV

at T = 300 K. In this paper we describe spectral dependences

of the steady-state photoluminescence of CdSiAs2 anodized

layers. These layers were fabricated by electrochemical

anodization of unoriented p-type conduction CdSiAs2 wafers

in HF-ethanol solution. It was found that a broad pho-

toluminescence band arises with a maximum at an energy

~ωm = 1.82 eV at 300 K that is in the fundamental absorption

region of CdSiAs2 bulk crystals. The dependence of the

parameters of the photoluminescence spectra of the Si, GaAs

and CdSiAs2 anodic layers is discussed.
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