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Abstract: The Zn concentration uniformity of lattice matched Cd1−yZnyTe substrates is becoming more

and more important with the increasement of the size of HgCdTe IR detectors. As the Zn distribution co-

efficient is greater than 1 in Cd1−yZnyTe crystal and the Zn concentration distribution is asymmetric, the

dislocation of epitaxially grown HgCdTe layers caused by lattice misfit is different. So, the measurement

of the accurate Zn concentration of Cd1−yZnyTe crystal is very critical. X-ray diffraction is one of the

effective ways to measure accurate lattice constant and Zn concentration, but it is not suitable for large

area mapping. The Zn concentration of CdZnTe crystal can be obtained by IR transmission spectrum in

short time and precision. Also the radial and axis Zn concentration distribution measurement by infrared

transmission spectroscopy offer important references for concentration uniformity control.
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u 27 y	u 2 ~ w � 19p6 [1,3,4]  Zn �vV(dpFR
:[W%W�6oV(dp�:[�x;t(Ab-r�C HgCdTe��V�<ÆYW�Y!jZI�G [1,5,6] ��Z�:[PV Zn�v(dp6LFR
�C2PVW�Y! '�
Hg1−xCdxTe (MCT) [` �sV!��01+~���� �v x g� ~�+~VUKkf�Ej`O�01V�0&8r���C+~VW��6�J<fPPog�C2�:[+~V"!<f [7] �r�C2W�Y!JV:[PW8 Hg1−xCdxTeVY!�G�fu6��\G���`N%�Ctm (LPE)W8V

Hg1−xCdxTe +~V�xu6dpV�YC�:[V�xdp6_%P�K}�.hN%�C2V4�℄'L%P���v�n�CW8
(MBE) �_`�L:[W8 (H GaAs � InSb �
Si) �M�C HgCdTe +~�Bj��L:[W8V�C2�6eadK�V�G��{V
HgCdTe �C+~F8K_` CdZnTe :[�W�"!V CdZnTe:[�US[`K;VZ�G�C2�:[h�C2�?VY! HgCdTe �C�<Æ[e�VO��BYo�W�Y!�s;�G�[w�O��1C6�VHZ�%9?[w�x[wL�℄'_�6�����{V HgCdTe�C+~hW�"!VK;[�� Tobin XD [5] VA℄P��=}K�VI��hgY!f��C+~qW�yk��G�fV��V0{P� a�9� 0.1% VY!f_-R
qW�yk��G�fV� vJ�~_K; CdZnTe :[�x 'r y ± 0.003r���CZIh CdZnTe:[�xYfi�VK; ("!K;) ���fVK; (dp6K;) �YC�r�CW8�6�`u,(6VtmYA\0{ Zn �v3�v)�hgi�:[+~dp6��C+~V{nru6�KV�
2 CdZnTe S�rsV�d3Yol6`V0{ Zn�vVtm�Kd XS$�-v� (EDX) �kDq�- (SIMS) � X S$\�v� (XRF) �k��h�Xq�lS�-

0bmX [1,2,4] �O EDXrZ�vZV0{(YAV� XRF 8KJH'W%�j`k��h�Xq�lS�-0bm0{Z-s;H'W%V,( [4] �YC�~0tmi,(60{tm/}(d�1C��	UV0{tm�V�n�DÆ<8}h CdZnTe uM?6�u,(V�<0{A℄�X S$ES (XRD) [1,2,4−10]�!��S�- (FT IR) [1,2,4,7,8] eaduM?�u,(6Vig�S�E;�A℄ CZT W��xV�Kig�.Æh XRD %��!��S�-0{adju�℄�9�\!EWW)V CdZnTe :[V Zn �v0g� XRD 0{USV Zn �vYfK��F`!��S�-USV
Zn �xh` XRD 0UV Zn �vT5�K�gT��!��S�-0b Zn �vV�A6�

XRD 7l��0g+~W�6onAb
CdZnTe +~�xV�0gQ1��v!� X S$ESQ�-`v�W�nYA0{ BraggESI�;` Cu �5WV Kα1 &8IS�=S��J,� 1×2mm2 ���ES�?b�IS X �&8� Bragg I�?V��9v CdZnTe :[VW�6o�%v`W�6o��xV��Ab
Zn �v�!��S�-0{tm���S�-zq^+~VUKkfn0b CdZnTe:[V
Zn �v� X S$ES�!��S0{tmehW%O�N℄<jT50{�KUS CdZnTe:[V Zn�v�v)8KDW%\)� )�℄T50{� CdZnTe :[V Zn �v�v)gT�:[dp6i����KP`�
3 CdZnTe S�rqV��:
3.1 X :DE:0=3R�	�` XRD YA0bH'W�6oVtmdz��.O Bond m [10] � Bond mVb℄g�d+>�℄�3�O Bond m0{W�.oV6��:��H'Vh)�f�W�Vy�dp6� B�PH'�d$�J0g℄#qQ1��Æ2�u X S${SSH'PVzD0{℄-dObV#q�~_K;H'�x�:��dpO
�( Si �Ge XW�KV
�~OK;�O'���R��xV0{F-�M℄'S0gYf�
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20 w � 2006 } 2 � �r&VOD0{_�0� 2θ ��g Fewster � Andrew r 1995 ��=}OD0{_��A.U0gVW�6oVtm�~tmv` X S$K�ES7l�.krH� 1 za
[5,6,10] � X S$Z�sWNN1qS$�.U��NN X� (∆λ/λ n� 5× 10−5Å)�ZH'ES$qZNW Ge(220) r (+ − +) !��ZuKDqS�~_z�Vv�W�� $ X S$�01h2�r~tmÆNN1�v�W�d��V Si/ GeNW�9ad�wV���yk� Ge(220)n� 12&��Ge(440) n 5 &���` Si NWu�,�Yf���~H_JJ��}0 2θ IVv!���Z�v�W�V_`�Æ�AAbQ1V�℄�YC�M0ES�VLSIgT�M.U�r\:0{�<Æ�H� 1za�j�v`K�7lYA0{H'V 2θ (0{�) �B$C X S$�MISS�01PnAbQ1V�℄#3 ξ �~H_.UYAV 2θ (\:�) = 2θ (0{�) −ξ �

XS$ES!> Braggb� (2dhkl×sin θhkl =

λhkl)�W�6o a� Zn�v y ��!> Vegardmu y = (aCdTe−a)/(aCdTe−aZnTe)
[1,4,8] �aCdTe �

aZnTe v$`h CZT %t'<!�V CdTe 3
ZnTeWa0UVW�6oo`��� Fewster m0bW�6o�v`K�7lh 2θ IVYA0{�EjgT0UYAVW�6o�q�` VegardmuUSYAV Zn �v�

K�ESad�v!��Q1V�℄�M0ES�VLSIg�M0b�g.UM0W�VW�.o�h Bond m%�� Fewster mdz�b℄� (a) g Fewster m0bW�.oS8KOD0b��Æ�A0bH'0g℄V�x�~1J\t�}J�0H'V�v)M��0g (b) K�ESv�W�V���yk�w�z0J�=$Vy�g�A0b��Z�x� ω 3 ω/2θ q�M�7l0gQVh?���La+~V[w�[ �~�v` Philip X′Pert �v!� X S$ESQ0bW�6o�.0{W�6oVYfr
a ± 2 × 10−5Å r���[` Vegard mu9vV
Zn �xYfr y ± 0.00001 r���?�ÆHSh HgCdTeW�"!VK;�J�0H'VM�Z?K8��Ot��̀ XS$0gW�6o)hH'V0g�<%��HH'�f�?w�mT3H'#��m�~0h8Z?�V0g1�(vV�ÆÆ-s;\Go`V#39e� 'h0{P�d�(g%fV℄'.0g�<LKpy�zT X S$ES0{ig(d�J{6�	U0b�x� X S$ESig0b�xad�ÆVYf���f�gT$�.|0gigV.�tm�
3.2 /�>:,70=

CdZnTe W�PkgO1lP�~pP�KÆVRK Z�{�~�>K ��{

� 1 a Fewster n1X�/pWFT6�� (ξ �R2W�^$4	 2θ �I(FTJ)
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u 27 y	u 2 ~ w � 21�~e�g&^ kh?k℄ Γ}V�.�h�}VY���hflV_�E>KSRKVo5�<kg�Mo5�YC�6�`�h�-V�h�n0b+~VUKkf Eg �Bj��R�+~Æ7�5V�#64;z�V�h�K�!*��K�?Vo5!> Urbach ZG�u�4r���{,gUKkfZ�h�oh���{Fr�o�� [1,2,4,7,8] �Er	PG��`�h�-=$Ab Eg V���j�8K0b+~ÆV�#�5��f�%Ab}Æh�KPV℄'�O\:P~��#SV��6V#m�`+~�b�h�ozh[V���{/�h��
zh[V���{nAb+~V�x���.|0{ignAbz}�?VZG�`�
1991��JohnsonXD [4] v`!��S�-

Urbach�hK�<? (0.1 ≤ T ≤ 0.3)$6�
.U T=0 �VN	�{nAb CdZnTe +~V Zn�x� Johnson XD0{N	&8ZH'V"�#fr 1mm "e�%�=H'#f (0.8mm ≤ t

≤ 1.2mm) �N	&8V7��� [4]

λco = λco(℄;1|�) − 7.520 + (10.65)t

−(3.143)t2 (1)

Jonson XD
R= Zn �v�N	�{ Eco�?V��
y = −4.1836 + (3.8140)Eco − (0.65223)E2

co (2)

Johnson XD-` Bond m0bH'W�6on.��%-`}�"�TVW�6oo`
(aCdTe = 6.4823Å, aZnTe = 6.1004Å) � Johnson XD�b!���� 0.1 ≤ T ≤ 0.3V$6r��B$v`$6,�Vtm�
K� Eg �9vPK�oy�j99v�<)(U(e�#f (0.8mm

≤ t ≤ 1.2mm) hZG�`V7��. Bond m0bW�6oYf� a ± 0.0002Å ��*��xVYf� y ± 0.0005  Johnson XD`ZG�`0b�xVYfr�� y ± 0.0027���fr��
y ± 0.00070� JohnsonZGtm0b�x�Æ
��C2h:[W�"!VK;�Og.9vVoy3hH'#f (0.8mm ≤ t ≤ 1.2mm)

V��7��r\:	$�<Æ~tm[`KR�
CdZnTe V���h�o*.|� – ��+~OHz� UrbachZG�u�1997 � SyllaiosXD [2] v`!��S�-V���{�h�P�bV�h�oPog�v y V�6�=}O�0gtm�hg#f� t V%�+~�P!��$B�ISA�Z�.!���� T h�h�o α�#f tV��� T =

(1 − R)2e−αt

1 − R2e−2αt
��h�o α = −

1

t
ln

{

√

(1 − R)4 + 4T 2R2 − (1 − R)2

2TR2

} �qS� R =
(n − 1)2 + k2

(n + 1)2 + k2
�.Æ t �:[#f�

n |S�� k +��o�=b Cd1−yZnyTe |S� n(y) h�x y 
�$6�� [1,2] �
n(y) = (nZnTe − nCdTe)y + nCdTe (3)hg#fr 0.9mm ∼ 1.1mmr��VH'�Syl-

laios > CdTe V|S�� 2.88 �%;t�bV�h�o α = 20cm−1 �gQ_6o�oV9*
k = λα/4π �\* n ,Ui�rX` (9) ÆgT%��C
R= α = 20cm−1 Z�{ E20(cm−1)� Zn �v y V���

E20(cm−1) = (−929.20)y3 + (3230.36)y2

+(3823.54)y + 11746.6 (4)

Syllios XD-`M�_[U�v` X S$&-m (WDX) 3�"�TVW�6o (aCdTe =

6.483Å, aZnTe = 6.1039Å) h�xVPo��n.��;t4PV�h�o�[(Se�|tM�-QV�{v!��)K��!��01Vh����3� Syllios XDr9v�x�<Æ;>}�h�o α = 20cm−1 �~h[h���K,Vo��YC��{
v=V�x(g��\FrKJ�3�0UV�xYf y � ±

0.005 �JgW�Y!�x ' 0.003 Vr��
1999 �� Maxey XD [7] e�}H'#��m�\GQ1XZIV�3�F�h�o����V���\:0{SV!��S�-V J���%�x�4

T = Tmax exp(−αt) (5)
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22 w � 2006 } 2 �`Æ� Tmax � J����e�S�h2#f℄'� Maxey XDh#f� 0.7mm ∼ 1.0mm VH';t�b�h�oVN	&8 (λα) �;t�h�o α = 10cm−1 �%
R= α = 10cm−1 ZV λα = 10cm−1 ��v y �?V$6�� [7] �
y = 326.43− (0.3821)λα=10cm−1 (6)

Maxey XD-`} Bond m3 Fewster m�M0bH'VW�6on��.ZG�`�A'}9v�<�%��}Y;to�,V���ZIVQ1�3�0bV�xYf�HS y

± 0.00019�?
�W�Y!�x 0.003 'r��wB� Syllios ZGtm� Maxy ZGtmer Urbach �hK�}Vz=O��bV�h�o (α = 20cm−1 � α = 10cm−1) hW��xV���Og MaxyZGtmad���A6��A�V9v�zT MaxyZGtm!��s[`g0b�x�
4 ��p�

XS$ESadu6�VYf��Af�[` X S$ES0b CdZnTe :[VW�6o��` VegardmugU=YAV Zn�v�O X S$EStm8KhgHT5b)�.0g�<Kpy�zT X S$ES0{ig(d�J{6�	U0b�x�ÆS$ESig0b�xad�ÆVYf���f�gT$�.}0gigV.�tm�!��S�-0{adjuV�℄�%9!��S�-)�\!EWW)V CdZnTe:[V Zn �v0g�[`b"7l.UVZG�`0b�x���K�VYf���f�zT!��S�-gT$�J{6�	U0b Zn�vV�Kig�!��S�-0b�x�KdK�ZGtm�g MaxyZGtmad��VYAf3�A�V9v�<�hg#fr 0.7mm ∼

1.0mmr��VH'�Maxy ZGtmgT$�J{6�	U0b�xVd/	a�EjhW%dp6T5+>�� CdZnTe :[dp6i����KP`�

���`!��S�-mnAb CdZnTe :[ Zn �xVZG�`Fr�3�.�3nld.�tmzKnV�3�)d!��S�-Q�VzKnV�3�$r_`|tM�-QV:m��g J���zKnV���{V�A6#3�s;}�xV#q�d�K��O�"�H'n+>�b�-V#3�q�`�v!� X-ray0b�x\Go`nh!��S�-mT57��h�xdp60b�̀ !��S�-m�adbb�'4AC
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