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Current Status of Research on Defects in HgCdTe Epilayers
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Abstract: The defects in HgCdTe epilayers are the critical factors to limit the development of high

performance infrared focal plane devices. The measurement and assessment of the defects in HgCdTe

epilayers are essential in material growing and device fabrication. In this paper, the advances in the

research on several main defects in HgCdTe epilayers are presented in detail.
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�w1~� (x <N;f$ TEM ;f) X�.4�Xv9P.4`=�X HgCdTe'�V��	fT>�V[zF1<��Xo3�2	nFE�X�V/v�K)�nLw7b>�V/8F7�gX�#6PW HgCdTe�9-V�X`=	?T���Schaake �X=$ Chen�X=�Schaake�X=^S SchaakeXBW 1983't�VC�umW HgCdTe V���X=	8~� CrO3� H2O�HCl=1.67g�5ml�1ml �p
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HgCdTe '�V��Y0|K�/	E'�V��/vw~�>�Vx℄�}C X- N <N/�vd^C�&"V�/zv	tnF:=[�℄ HgCdTe '���V Crosshatch �	<8~~�aj�t_�wu� SIMSX		?^m HgCdTe '�"C>Y08~~�	?^�fTSW8~V$~3g�VGkpM2V>��CsDy��0 (SIMS) &F&	V��gm'�Y0��~��Rg~�F7�%~�	m HgCdTe'��Vg�V,�}3�?�\{\
�w1~�	?S X- N <N;fY TEM;fw�8�1� X N k\<N^7b HgCdTe�9-\{>�V�?aj	Stq,<V��s^)���'�\{�w1V	?*i�pk	� TEM �	a�	nF:=[�/S HgCdTe'�V\{R�	^7b\{%k	R�>�V�?aj�
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HgCdTe ��'��	?T��/\VI	9U(I$�I�U(I	?^SW HgCdTe�9-V\
3iY6ZV\
3i$!~q1TVN�m8V�I	?}6Z�QVI3sU(I	_S6ZY�9-VIT�p9PS�9-��VI�E�9-IV/8^Lwj	6ZY�9-V\
3i0KF76ZVI�gK)m�9-VI�gT&KVO$	qF�HFI��|E	nGY�9-VI�g�� 1 �℄� HgCdTe/CdZnTe (211)B IT��VU(IV	�_��	q,	D�q}Vd^SN�VtVY6Z��TC�KVU(I�� 2 �℄�1TW HgCdTe/CdZnTe IT�V�I	tVGkm�9-V_41�T&KVO$�

� 1 HgCdTe/CdZnTe JU��WV)ÆJ

� 2 HgCdTe/CdZnTe JU��WAdÆJ�9�3P6Z^ CdZnTe6Z	aQ ZnV�~nFZ CdZnTe V\
3iY HgCdTe V\
3i}3M[	EpGY'�VI�g�
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� 3 EPD Z ZnTe !r�jW��p*�H/���V$kuK	�,�6Zk:HIF7$ Si 4f<_	VA*(Ii$F�����'��9$H/�3ENPV?;� GaAs � Ge $ Si 6ZIV����9E8�QX����9;f7bVA℄	P^	SWt*6Z'�$���V\
U(&K	�9'�V>��g$I�gKK	W ZnCdTe4�9'�	C CdZnTe 4�9'�VI�g� 5 ∼ 10 × 104cm−2 	U(g� 14% V GaAs 4�9'�VI�g� 1 × 106cm−2 �U	pU(g� 19% V Si 4����9'�VI�gnÆ	�GYI�g71t>��gE8��9;f7bV	?#�	#6xk7bV;fTF�:��
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3i� CdTe)C℄	qFCÆVzv^k Si 6ZI�T4C- ZnTe	jT4C- CdTe	y,�9T4 HgCdTe�)Pt�zvd1Z6ZY�9-VU(gUS&"V�H	SU(pM2VIV�g�1!N[GY�
3.1.2 Mosaic >AEJ

David XB�T�|PS ZnCdTe (111)A �8V Mosaic6Zw�9 HgCdTeVzv�t�zvnFZS\
U(pMDVN��k�T�e6	ZN�5IVN�GY	EpZIF71sSU(1TV>�Vi��!N[GY�1Y=R���	Y�ZP Mosaic/\V6Z!�	I�gKbGY�E~ys�
3.1.3 CKH�GEJ��9T4,V HgCdTe��'�fT&	�gVI	P_�	�A>znFZIV�g��GY	t^SWAN�2�P�IAfdqR�V���I%�9�

He XBmF GaAs �6Z	F CdTe �0;-V HgCdTe�9-��	�A>z	��t�zvmI�gVGYT�
V�P�� 4^�� EPD {Y�gV���Y=R��>��	F 250 ��g�2,	 EPD {nGY�^T{V 50%�F 400�FIV	��2	��VI�gnYC%GY�F 490��g�2,V EPD{� 2 ∼ 3 × 106cm−2 �

� 4  � EPD |Z�hW��
3.2 �- Crosshatch�� Crosshatch^ HgCdTe �9-_3<�VC���>�	t1k HgCdTe�9-V��/8	1��^fTC\&VI.O �k
X N <N/�q,InF:=[�/S��
Crosshatch	k�4�	a�TW�&�/S�� Crosshatch�

Tobin XBmP LPE zvk CdZnTe 6ZI�9V HgCdTe `>Y07b	R�t�	��
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U(T��HgCdTek CdZnTe(111)6ZI�9	SW\
U(9gV$~	��V/v�Tq$~�E� 5 �nFt�	QU(g m = (al − as/as)Kbk 0.02% �UW	 HgCdTe ���T<�
crosshatch pQU(g m `y 0.02% W	�9-��<�� CrosshatchpQU(g m��{W	 Crosshath F1��8�TC\&V Mo-

saic R��E��/nt�	�T Crosshatch <�V[z	k\��s (FWHM) V{�)	��C>fT�L"V\
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MartinkaXBmP MBEk CdZnTe (211)B�9T4 HgCdTe V7b�t�	�� Crosshatch	?/0WE�\&T4	9 [–231][–213][01–1]�kz#VT4|E� (6ZY�9-yAV\
U(&)	6ZI�gYW 105cm−2) 	/0W [01–1] V Crosshatch  1�=(U	/0W [–

231][–213] V�1�U�L�R���	"V\
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3.4 +(k HgCdTe $ CdTe VT4�9�	�\^�L3CVC�>�	t^4#*� HgCdTe w

,31TlSV	?^LyC	qFH��\V/8mW��	1&V*�H/�3E^}3�?V�� 6 ^F CdZnTe (211) �6ZV�9
HgCdTe ��V'O�V�N_��	q,	E�nFj<^.V�\/�	 HgCdTe VI��$/p8n��/njS�\V�g}3		"8t�^; (111) �T4V	!mW6Z9+�KbF[ 20◦ �t*lo-Iw_W
HgCdTe �9-VT4	E2[>Cz93S�9-V��	R��9-��$/�

� 6 HgCdTe ��(��W�℄�\V/8	?w_WE�	?|E�\C	6ZV\&\s	T4|E\E	\
U(9g�k (111) �I�9 HgCdTe F1T|W�\V/8�KoestnerXBVY=t�	HgCdTe/CdTe

(111)B �V�9-fT&	V�\�g� SmithXBk CdTe/Si (111)B��t��~>V�'�~W	 Koestner XBt�k	��6ZV (211)�Y0�9&�H��\V/8�o�k (211)�IY0�9nF&"[H��\V/8	P��{~�9-\{��VGY	%6Z�g�Hg/Te Vh�
t>V�?T4|E/^2?^?p�V	z#V6Z�gKb� 10◦ ∼ 15◦ �}3	��H��\Vi�	2?L	V6Z�g$LYV Hg/Te h�
	P^!NV	t�1Z��V Craters >�on	qFmt��|EV�%p�^}3�?V�&n3PV6ZY HgCdTeyAV\
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3.3 �- craters�� craters�7 V />�	^)P MBE T4 HgCdTe %WW1TVC�	?R�>��t�>�^SW�9T4W HgV>Lpm8V	Y Te 5`VGkT&K���Q Hg !mW TeVh�
+YW3T4�gK	W	F1R�tx>�tT.
Vy	�tx>�Kbgy6Z��:	�`	gyb-VRgKb� 0.5µm

∼ 1.0µm �t*�� craters V<�F16�O$
HgCdTe ��'���V�-g	~W1�pn\'�VT8	t1	1&3EVT1Lw&KV�w�� 7(a) �℄�G�_a��� craters> � V � � / v 	` > ^ _ MBE T 4 V
HgCdTe/CdZnTe(211)B �9-�nFt�	1�T*>�^EK/v	�pK&~^$�n/��t*>�V��j2wF+$/	p8fTl~R�	l�Tn\'�VGk�� 7(b)^G�_am`>'O�V EDS ~��Y=R���	1 Hg !�$�	Kbx
^ 9% ∼ 12%	p CdY TeV!�Tq�X	~!� 17% ∼ 23%

$ 65% ∼ 70%�!�Lp:	�>�<\V8~!��LM[WzÆ{�E��/nFj<	�� Craters $^2_W6Z��	l�Y\
U(�T��		?ST4|Ewh�

� 7 HgCdTe ��(��W � craters
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