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Exposition avec de la lumière U.V.

Résine

GaAs

Masque

                                                       +
                                         Inversion

                                          (10 min at 125°c)
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                                              2nd Exposition

+

Développement

      
                  (a)                               (b)
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1 - Mesa

•  Image positive
•  Attaque ( NH3 : H202 : H20 )

2 – Contacts Ohmiques

•  Image Négative

•  Déposition:

Ni  50  Å
Ge 450 Å
Au 900 Å
Ni 200 Å

Au 1000 Å

•  Alloying dans du gaz neutre (N2/H2) à 380 °c

3 – Grill e

•  Image négative
•  Attaque (Acide citrique : H2O2 ) de la couche de

protection
•  Déposition des métaux:

Ti 50 Å
Pt 100 Å

Au 1000 Å

GaInAs GaAlAs

Grill e

Source Drain
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� 8 O+ *&#!#$�+& !-$ "'$*!&�&$ �8<� -& G8<1 -& !-@�#& /*- !� � !�"#$�%#!#&' A ?*: +*! -$& (- !) "("- (- !� 4�!-*" ,!�$$#/*-1 C�� K �� 2 xy�� 1 !�4�"#�&# + (- @"'/*-+,- (* "'$ +�&-*" $)-:�"#6- -+ @ +,&# + (- !� � !�"#$�%#!#&' ()*+ �++-�*J
B8
8 K 9�BCC :#�x344 ��� ��	
�

��� ��
� � ;G8�=

 ` x344 2 :;�)� -$& !� , +$&�+&- (#'!-,&"#/*- (* ���$1 -& � *+ @�,&-*" +*6'"#/*- #+@'"#-*" A :1/*# ('�-+( ()*+- ��"& (- !)'! #3+-6-+& (- !)5'&'" 	 +,&# + ��" "��� "& �* "'$ +�&-*" �*/*-!-$& �$$ ,#' *+- "'(*,&# + (- $#3+�! ;&?�#/*-6-+& (- !) "("- (- �̂ = -& /*# &"�(*#& '3�!-6-+&!-$ #6�-"@-,&# +$ (* , *�!�3-1 A ,�*$- (-$/*-!$ *+- ��"&#- (-$ �++-�*: +)-$& ��$ , *�!'- �*"'$ +�&-*"8 h-!!-$f,# +- $ +& ��$ �"#$-$ -+ , 6�&- (�+$ !- ,�!,*! (* ,5��#&"- � 6-+�+& A !�@ "6*!- �8<�8 O+ �"-+�+& � K ^��� 1 � K :�#��1 T K ��;��1 U K �1 �3 K � � :�^^��
� 1ab cd 2 ad K ����� 2 #;� �1  +  %&#-+& VWW K ���� YZ[\] _̂ 2 ;�� � :�
� 1 ,- /*# 62+- A !)-$&#6�&# +(- !� 4�"#�&# + (- @"'/*-+,- (- "'$ +�+,-J�B8
8 ��� 2 :��; � :�
� ;G8G=

h-&&- 4�!-*" -$& A , 6��"-" �4-, !� 4�!-*" -:�'"#6-+&�!-J�B8
8 �3�� 2 ��� � :�
� ;G8I=

�� @"'/*-+,- (- "'$ +�+,- -+ @ +,&# + (* ,5�6� 6�3+'&#/*- A (#Q'"-+&-$ &-6�'"�&*"-$ -$&�"'$-+&'- $*" !� v3*"- G8EF1 , ""-$� +(�+& A !)',!�#"-6-+& �8 �- $#3+�! ('," #& -+ @ +,&# + (- !�&-6�'"�&*"- �4-, *+- ! # (- �*#$$�+,- ;v38 G8EE=8 h-&&- ('," #$$�+,- $- @�#& �!*$ !-+&- /*�+( + �*36-+&- !)',!�#"-6-+&8 �-$ ('�-+(�+,-$ -+ &-6�'"�&*"- � *" !-$ ',!�#"-6-+&$ ) -& � -& :�$ +& , 6��"-'$ $*" !� v3*"- G8E<8
�� �! "#$%&$$#'( $&) *+,($,-.*, $/0/#$/#1&,
> $ ,�!,*!$ &5' "#/*-$ ;4 #" ,5��#&"- <= 6 +&"-+& /*)#! -:#$&- *+- , ""-,&# + 6'$ $, �#/*- A!� � !�"#$�%#!#&' (�+$ !)-+$-6%!- 3"�+(f,�+ +#/*-1 � *" � 2 R8 O+ "-4�+,5-1 + &"- -:�'"#-+,-, ""-$� +( -+ �"#+,#�- A !)-+$-6%!- ,�+ +#/*- � *" !-/*-! + *$ +- �"-4 ? +$ �*,*+ -Q-&89!*$#-*"$ 5?� &52$-$ �-"6-&&"�#-+& ()-:�!#/*-" + $ 6-$*"-$J

� OQ-& (- !� &-6�'"�&*"-
� h +$&�+&- (- &-6�$ (- !)'/*#!#%"�3- (* � &-+&#-! ,5#6#/*-
� OQ-& (- !� @"'/*-+,-

�# !)',�"&-6-+& 6 ?-+ -+&"- !-$ +#4-�*: '!-,&" +#/*-$ -$& �!*$ �-&#& (�+$ + &"- ',5�+&#!! + /*-!� 4�!-*" &5' "#/*- � 2 ���" 1 + &"- -:�'"#-+,-1 %#-+ /*- ,�+ +#/*-1 $-"�#& '/*#4�!-+&- A *+-
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-:�'"#-+,- 3"�+(f,�+ +#/*- �*#$/*)#! +)-:#$&- (- (#Q'"-+,-$ -+&"- ,-$ (-*: -+$-6%!-$ /*- � *"(-$ &-6�'"�&*"-$ #+@'"#-*"-$ A !)',�"&-6-+& 6 ?-+ -+&"- !-$ +#4-�*: '!-,&" +#/*-$ �8t+- �*&"- -:�!#,�&# + $*�� $- *+ '/*#!#%"�3- (-$ � �*!�&# +$ '!-,&" +#/*-$ $*" *+- ',5-!!-(- &-6�$ ,�"�,&'"#$&#/*- (- !) "("- (- ,-!!- (* ,5�6� $&�&#/*- ;&?�#/*-6-+& :�=8 ��+$ ,-&&-$#&*�&# + !- $?$&26- -$& �! "$ ,�+ +#/*- (* � #+& (- 4*- (* ,5�6� �!&-"+�&#@ -& 3"�+(f,�+ +#/*-(* � #+& (- 4*- (* ,5�6� $&�&#/*-8 {! -+ "'$*!&- /*- !- � &-+&#-! ,5#6#/*- -& !-$ � �*!�&# +$'!-,&" +#/*-$ +- ('�-+(-+& ��$ (* ?*:J ���� �

�4��� 2 �8 h-&&- $#&*�&# + -$& '/*#4�!-+&- A !)-+$-6%!-
3"�+(f,�+ +#/*- � *" � 2 R8O+v+ !- &-"6- + +f(#�3 +�! (�+$ !)-+$-6%!- ,�+ +#/*- -$& �Q-,&' ��" !� @"'/*-+,-8 �� , +&"#f%*&# + (* ('+ +#6�&-*" ()'+-"3#-1 � 	���

�
		
� 1 $)�++*!- � *" � K �� 8 9 *" ,-&&- @"'/*-+,- ��"&#f,*!#2"-1 !� 6�3+'& � !�"#$�%#!#&' (�+$ !)-+$-6%!- ,�+ +#/*- +- ('�-+( ( +, /*- (-$ '!'6-+&$ (-6�&"#,- + +f(#�3 +�*: (- !) �'"�&-*" ',"�+&'8 >+ "-&" *4- ( +, (- + *4-�* !- "'$*!&�& 3"�+(f,�+ +#/*-1 � *" � 2 R8 h- 6',�+#$6- �-"6-& ( +, '3�!-6-+& ()-:�!#/*-" + &"- -:�'"#-+,-1 /*#, +$&#&*- !� �"-6#2"- '4#(-+,- -:�'"#6-+&�!- (- , ""-,&# +$ 6'$ $, �#/*-$ A !� � !�"#$�%#!#&''!-,&"#/*-8
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h 66- + *$ !)�4 +$ 4* (�+$ !- ,5��#&"- #+&" (*,&#@1 (�+$ *+ 6'&�! A %�$$- &-6�'"�&*"- !-$'!-,&" +$ 3�"(-+& *+- �5�$- ('&-"6#+'- $*" *+- ! +3*-*" ,�"�,&'"#$&#/*- 7�
1 ���-!'- !� ! +3*-*"(- , 5'"-+,- (- �5�$-8 h-!!-f,# -$& !#6#&'- ��" !-$ , !!#$# +$ #+'!�$&#/*-$1  * �!*$ 3'+'"�!-6-+&��" ,-!!-$ /*# �" 4 /*-+& *+ ,5�+3-6-+& ()'&�& (* "'$-"4 #" &5-"6 (?+�6#/*- �*/*-! -$& , *�!'!)',5�+&#!! + ;-+4#" ++-6-+&=8 7� -$& &?�#/*-6-+& (- !) "("- (* 6#," + A � X :���" 89�" ('v+#&# +1 *+ $?$&26- 6'$ $, �#/*- -$& (- &�#!!- $*�$�66-+& "'(*#&- � *" /*)*+ '!-,&" +3�"(- $� , 5'"-+,- -+ !- &"�4-"$�+&8 �� &�#!!- -$& ��" , +$'/*-+& #+@'"#-*"-  * (- !) "("- (- 7� 8�� 6-$*"- ()*+ &-! $?$&26- +',-$$#&- (- !- , *�!-" A (-$ ����"-#!$ (- 6-$*"- 6�," $, �#/*-$8h- , *�!�3- � � *" -Q-& (- �-"&*"%-" !- $?$&26-8 �)�6�!-*" (- !� �-"&*"%�&# + #+(*#&- ('�-+((- !� +�&*"- -& (- !� @ ",- (- ,- , *�!�3-8�-$ �" �"#'&'$ (- , +(*,&# + '!-,&"#/*- (-$ $?$&26-$ 6'$ $, �#/*-$ $ +& 3'+'"�!-6-+& '&*(#'$��" (-$ 6-$*"-$ (- &"�+$� "&1 /*# , +$#$&-+& A , ++-,&-" !- $?$&26- A (-$ v!$ (- 6-$*"-8 O+"�#$ + (* @ "& , *�!�3- -+&"- !-$ "'$-"4 #"$ -& !- $?$&26- �" �"-6-+& (#&1 !-$ -Q-&$ /*�+&#/*-$(�+$ !-$ $?$&26-$ , ++-,&'$ $ +& & *	 *"$ �-&#&$ -+ , 6��"�#$ + (-$ -Q-&$ ,!�$$#/*-$1 &?�#/*-f6-+& (- !) "("- (- _̂ 1  ` U -$& !� , +(*,&�+,- �(#6-+&# ++'- �8 9�" �#!!-*"$ (- &-!$ $?$&26-$ +& *+ $�-,&"- (-$ +#4-�*: ()'+-"3#- , +&#+*1 -+ "�#$ + (* ,�"�,&2"- #+v+# (-$ v!$ (- 6-$*"-�*:/*-!$ #!$ $ +& , ++-,&'$8 �� , +(*,&�+,- "-�"'$-+&- (�+$ ,-&&- !#6#&- !� &"�+$6#$$# + ()*+- +(- '!-,&" +#/*- ��" !- $?$&26-8

�* , +&"�#"-1 (�+$ !-$ $?$&26-$ '!-,&"#/*-6-+& #$ !'$1 !- , *�!�3- �4-, !)-+4#" ++-6-+& �-*& 
&"-%-�*, *� �!*$ @�#%!-1 �-"6-&&�+& �#+$# ()-:�! "-" !� !#6#&- (* $�-,&"- (#$,"-&8 �� , +(*,&�+,-()*+ $?$&26- #$ !' "-�"'$-+&- !� "'� +$- -+ , *"�+& A *+-  +(- '!-,&" 6�3+'&#/*-8 �� ��"&#-(#$$#��&#4- -$& *+- 6-$*"- (- !)�%$ "�&# + (* $?$&26-8 O!!- �-*& 
&"- &"2$ (#Q'"-+&- (- ,-!!- ()*+$?$&26- , ++-,&'8 �- "��� "& -+&"- !)'!�"3#$$-6-+& (-$ +#4-�*: -& !)',�"&-6-+& -+&"- !-$ +#4-�*:
�
�
1 	 *- *+ 3"�+( "�!-8 �� , +(*,&�+,- ()*+ $?$&26- '!-,&"#/*-6-+& #$ !' -$& /*�!#&�&#4-6-+& -&/*�+&#&�&#4-6-+& &"2$ (#Q'"-+&- (* ,�$ , ++-,&'8 �)�6�!#&*(- (-$  $,#!!�&# +$ (- , +(*,&�+,--$& ��"@ #$ (* 6
6-  "("- (- 3"�+(-*" /*- !� , +(*,&�+,- (- �"*(-8�� �"-6#2"- ��"&#- (- ,- &"�4�#! -$& *+- '&*(- &5' "#/*- (- !� "'� +$- ()*+ $?$&26- 6'$ $, f�#/*- A *+ ,5�6� '!-,&"#/*- ;� !�"#$�%#!#&' '!-,&"#/*-=1 /*# +)�4�#& ��$ '&' '&*(#'- �*��"�4�+&8�� � !�"#$�%#!#&' ()*+ , +(*,&-*" ,!�$$#/*- -$& �"#+,#��!-6-+& ('&-"6#+'- ��" $� 3' 6'&"#-8

�*)-+ -$&f#! � *" *+ $?$&26- /*�+&#/*-6-+& , 5'"-+&� �- �" %!26- -$& �% "(' A !� @ #$ (-@�= + �+�!?&#/*- -& +*6'"#/*-8 �- , *�!�3- �4-, !)-+4#" ++-6-+&1 /*# �-"6-& !� "-!�:�&# +1-$& �"#$ -+ , 6�&- �* 6 ?-+ ()*+- '/*�&# + 6�#&"-$$-1 (�+$ !�/*-!!- #+&-"4#-+& !- ��"�62&"-
�} A� ����������� ������������� ��� ������ ��� � � 	��
� � �� 
 ��� �� ����������� �� �������}
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R1 /*# "-�"'$-+&- !)'!�"3#$$-6-+& 6 ?-+ (-$ +#4-�*: '!-,&" +#/*-$8 �- � &-+&#-! ',"�+&' -$& ,�!f,*!' ��" !- @ "6�!#$6- (- !� @ +,&# + (- "'� +$-1 3"�,- �*/*-! !-$ , ""-,&# +$ /*�+&#/*-$ $ +&�"#$-$ -+ , 6�&-8 �� � !�"#$�%#!#&' $)-:�"#6- ��" !� &5' "#- (- !� "'� +$- !#+'�#"- -+ @ +,&# +(-$ 4-,&-*"$ �" �"-$ -& (-$ '+-"3#-$ �" �"-$ (* $?$&26- ()'!-,&" +$ $�+$ #+&-"�,&# +$ (�+$ *+� &-+&#-! ('$ "( ++'8 > *$ �4 +$ 6 +&"' /*- !� , 5'"-+,- (- �5�$- '!-,&" +#/*- ( ++- !#-*A *+- , ""-,&# + /*�+&#/*- A !� � !�"#$�%#!#&'8 ��+$ !)-+$-6%!- ,�+ +#/*-1 !� 6�3+'& � !�"#f$�%!#&' -$& +'3�&#4- -& ()�6�!#&*(- &"2$ @�#%!- ;VWW X 9�̂� 1  ` � -$& !- + 6%"- ()'!-,&" +$(�+$ !- $?$&26-= (�+$ !- "'3#6- %�!!#$&#/*-1 -& $&"#,&-6-+& +*!!- (�+$ !- "'3#6- (#Q*$#@8 h-(-"+#-" � #+& "'$*!&- (- !)#+4�"#�+,- (* ,5�6� '!-,&"#/*- ��" "��� "& �* "-+4-"$-6-+& (* $-+$(* &-6�$8 ��+$ !)-+$-6%!- 3"�+(f,�+ +#/*-1 !� 6�3+'& f� ! !�"#$�%#!#&' -$& $&"#,&-6-+& +*!!- A%�$$- @"'/*-+,-8 O+ "-4�+,5-1 � *" *+- @"'/*-+,- $*�'"#-*"- A !)'!�"3#$$-6-+& (-$ +#4-�*: R1 !�6�3+'& f� !�"#$�%#!#&' -$& � $#&#4- -& $ + �6�!#&*(- "-!�&#4- 4�*& � *" *+ �++-�* (- !�"3*-*"T J VWW X YZ[\] _̂ 1  ` ab cd -$& !� ! +3*-*" () +(- (- e5 6�$fg-"6#8 h- "'$*!&�& �+�!?&#/*- -$&, +v"6' ��" *+ ,�!,*! +*6'"#/*-8 �- $?$&26- ('$ "( ++' -$& 6 ('!#$' ��" !- 5�6#!& +#-+ ()�+f(-"$ +1 /*- !) + (#�3 +�!#$- -:�,&-6-+&8 t+ @�#& "-6�"/*�%!- "'$#(- (�+$ !)�*36-+&�&# + (- !�� !�"#$�%#!#&' �4-, !- ('$ "("-8 9�" �#!!-*"$1 $ + �6�!#&*(- ('," #& �4-, !� (-+$#&' '!-,&" +#/*-1A ,�*$- (-$ -Q-&$ , +	*3*'$ (- !� ! +3*-*" (- e5 6�$fg-"6# -& (- !� , +(*,&�+,-8 �)-Q-& (-$#+&'"�,&# +$ '!-,&" +f'!-,&" +1 &"�#&' ��" !� &5' "#- (-$ �-"&*"%�&# +$ � '3�!-6-+& '&' '&*(#'8> *$ 6 +&" +$ /*- (�+$ !)-+$-6%!- ,�+ +#/*-1 !-$ #+&-"�,&# +$ �*36-+&-+& !� 6�3+'& � !�"#f$�%#!#&'8 9 *" ,-$ ,�!,*!$1 + *$ �4 +$ '&' �6-+'$ A ('&-"6#+-" !� !#6#&- (- 4�!#(#&' (- !� "'� +$-!#+'�#"-8 �- ,�!,*! +*6'"#/*- �" *4- /*- ,-!!-f,# -$& 	*$&#v'- 	*$/*)A (-$ ,5�6� '!-,&"#/*-$ (-!) "("- (- !)'+-"3#- (- g-"6# (* $?$&26-8�- ,5��#&"- $*#4�+& � "&- $*" !� "'� +$- (#$$#��&#4- A *+ ,5�6� '!-,&"#/*- �!&-"+�&#@8 t+ , "�$, +(*,&-*" �!�,' (�+$ *+ ,5�6� '!-,&"#/*- �!&-"+�&#@ (#$$#�- (- !)'+-"3#-8 �*- 4�*& ,-&&- (#$f$#��&# + � *" *+ ',5�+&#!! + 6'$ $, �#/*-� �� ��"&#- #6�3#+�#"- (- !� $*$,-�&#%#!#&' '!-,&"#/*-� '&' ,�!,*!'- A !)�#(- (* 6
6- @ "6�!#$6- /*- ,-!*# *&#!#$' � *" !- ,�!,*! (- !� � !�"#$�%#!#&'8e *& , 66- !� $*$,-�&#%#!#&' 6�3+'&#/*-1 -!!- , 6� "&- *+ &-"6- ()�%$ "�&# +1 /*# "-�"'$-+&-!-$ &"�+$#&# +$ #+(*#&-$ ��" !- ,5�6�1 -& *+ &-"6- (- "-!�:�&# +8 �- �"-6#-" &-"6- -$& "-!#' �*:�" �"#'&'$ $&�&#$&#/*-$ (-$ +#4-�*: ()'+-"3#- '!-,&" +#/*-$1 -& , +$&#&*- !� , +&"#%*&# + ( 6#f+�+&- (�+$ !- "'3#6- (* $�-,&"- (#$,"-& -& A (-$ @"'/*-+,-$ #+@'"#-*"-$ A !)',�"&-6-+& 6 ?-+-+&"- !-$ +#4-�*: �8 {! $)-:�"#6- -+ @ +,&# + (- !� �" %�%#!#&' 6��� (- &" *4-" (-*: +#4-�*:$'��"'$ ��" !)#+&-"4�!!- ()'+-"3#- �8 �- $-, +( &-"6- -$& *+ &-"6- (- "-!�:�&# +1 !#' �* "-&�"((- !)'/*#!#%"�3- (-$ � �*!�&# +$ ! "$/*)-!!-$ ('�-+(-+& (* ,5�6� '!-,&"#/*-8 9 *" � � �1
,)-$& !- $-, +( &-"6- /*# ( 6#+-8 �-$ �" �"#'&'$ $&�&#$&#/*-$ (* $�-,&"- ()'+-"3#- ()*+ $?$&26-('$ "( ++' $ +& (',"#&-$ ��" !� &5' "#- (-$ 6�&"#,-$ �!'�& #"-$1 -& ('�-+(-+& (- !� $?6'&"#- (*5�6#!& +#-+ , +$#('"'8 > *$ �4 +$ �#+$# 6 +&"' /*- (�+$ !- "'3#6- (* $�-,&"- (#$,"-& ;R � �=1!� ��"&#- ('�-+(�+&- (* ?*: (- !� $*$,-�&#%#!#&' ,5�+3- (- $#3+- -+ @ +,&# + (- !� @"'/*-+,-89�" �#!!-*"$1 $ + �6�!#&*(- -$& (- !) "("- (- !� $*$,-�&#%#!#&' ,!�$$#/*-8 �� (#$$#��&# + '!-,&"#/*-� '3�!-6-+& '&' , 6��"' �4-, !� (#$$#��&# + 6�3+'&#/*-8 > *$ �4 +$ 6 +&"' /*- !- "��� "& (-$, ""-,&# +$ /*�+&#/*-$ �*: $*$,-�&#%#!#&'$ '!-,&"#/*-$ -& 6�3+'&#/*-$ $)-:�"#6- -+ @ +,&# + (-!� , +$&�+&- (- $&"*,&*"- v+-J � K V����V���� 2 C�U�8�� (-*:#26- ��"&#- (- !� &52$- -$& -:�'"#6-+&�!-8 �-$ &-,5+#/*-$ (- ," #$$�+,- -& (- +�+ @�f%"#,�&# + $ +& �"'$-+&'-$ (�+$ !- ,5��#&"- �1 #!!*$&"' ��" !� @�%"#,�&# + (- &"�+$#$& "$ A -Q-& (-
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