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Abstract − This paper studied the analysis of etch residue and the effects of cleaning method to remove it when polysilicon

was etched by Cl2/HBr/He-O2 mixture. Samples was prepared by forming photoresist pattern in wafer with p-type Si-substrate/

thermal oxide 1,000 Å/polysilicon 5,500 Å structure and etched by MERIE plasma etcher. The observation and composition

analysis of etch residue is characterized by SEM and ESCA. Wet(SC1+SC2, BOE) and dry cleaning(CHF3/O2, CF4/O2) was

used to remove etch residue and then the effects were analyzed by SEM and ESCA. Etch residue was considered in having

SiOx bond. The used wet and dry cleanings had an effect on removing the etch residue but, dry cleaning left a new residue such

as (CF)x on etched surface.
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Fig. 1. Diagram of sample preparation.

Fig. 2. A schemetic diagram of MERIE plasma etcher used this experi-
ment.
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4+ no	 óôb `S ��� �w"S T"U Ar ­�� �!"U

-�QÕ Ýõ Î²eö ���Â*. Si2p peak� O1s# peak� Si2p�

106.2 eV, O1s� 535.6 eV Ix	÷<	
 .Ñø*. Take-off angle	

�ù peak� ò�# Fig. 3	
 ¢# �k |  �� uv0  �Eb

©ª� 6d	 7dp «º"# �k -O"# Ik� ¢�*. T�

ESCA � e&de �� uv0
 �����(SiO2)¢* Ix	÷<

� §
 <ú	
 ê peak� ¢�*. ��
, Å1�1�@ HBr/Cl2/He-

O2 ¹xS�& ��� �, �E�# �� uv0
 SiOx(x>2)� Ix

��� �# �1� ��� ûÇ� 0j& iÖb*.

3-2.����� �� ��	
 �� 
�

3-2-1.�� z� ½k: SC1+SC2, BOE

��b Å1�1� Q�� no
 ESCA p?%&de �� uv

0� DE Epk, Ix��� �1� ���� Ix ��� �# �

%& ü4�Â*. Å1�1� �� uv0@ �w"S T"U *�+

�� z� �J@ �!"�*. Ã �D	
# HBr/Cl2/He-O2 ¹x S

�	 �"U ��b Q�# O2 ����� O3/H2SO4	 �"U �ÌÍ
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 ¢# �{í, Å1�1� �� uv0
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 =X"× �wb �@ ý � M*.

�� z� {1b Q�# ESCA� �!"U Q� no	 7"U p

?"�� SC1+SC2 z�k BOE z� {1y Q�&de ï�b Narrow

scan spectrum � e� Fig. 6k 7	 �� .Ñ,Â*. �� z� {1

y� Q� no%&de ñ�ë Si2p, O1s peak� � e# ��y Q

Fig. 3. SEM micrograph of sample etched by HBr/Cl2/He-O2 mixed gas
and stripped by O2 plasma and O3/H2SO4 continuously.

Fig. 4. Narrow scan spectrum of the sample etched by HBr/Cl2/He-O2

gas mixture.
Fig. 5. SEM micrograph after (a) SCl+SC2 and (b) BOE wet cleaning

of polysilicon sample etched by HBr/Cl2/He-O2 gas mixture.
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�� no%&de ñ�ë � e� þ ÿ � ¢ # �@ Fig. 6k

7&de £ � M*. SC1+SC2� BOE z� {1b Q�� ESCA

� e# Å1�1�	 �+ Si-Si Ixk, Å1�1� "� 0j4

�1� ���	 �+ Si-O IxB  Q� no	
 ï�b �@ ¢

U ê� M*.  �
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�� z�	 �!b ásâk �3 �c	 �"U =>"× �wh

� M�@ ¢UÒ*.  �%&de Å1�1�@ HBr/Cl2/He-O2 S�

¹x0	 �"U �� no	 Þ# �� uv0
 �!b �� z�

�J  ½k�4 ��@ ¢Uê� M*.

3-2-2.$� z� ½k: CHF3/O2, CF4/O2

�� z� �J �	   �Æ	
# Å1�1� ��	 �"U �

Eb �� uv0@ �w"S T"U $� z� �J@ �!"�*.

CHF3, CF4, C2F6� |
 ���� ûÇ� S�# -��%& ���

�� ~	
 �1� ���k |
 ���@ ��"#� �ê �!

b*. CHF3/O2� CF4/O2 S� ¹x0
 Å1�1� �� uv0@

�w"S T"U   �Æ	
 �!�Â*. �æ, $� z�	 �+ Å

1�1� �� uv0@ �w� �, "<�� ��%& 4+ I�@

� S T"U CHF3, CF4 S�	 O2 S�� ���Â*. $� z�

��	 �!b �� �$
 Table 1	 .Ñ,Â*. Table 1� �� �

$ {1 QÕ
 � S� ¹x0	 7"U 90Ù Ýõ {1�Â*.

Fig. 6. Narrow scan spectrum obtained from etched sample after SC1
+SC2 wet cleaning.

Fig. 7. Narrow scan spectrum obtained from etched sample after BOE
wet cleaning.

Table 1. Process condition of dry cleaning

CHF3/O2 CF4/O2

Pressure(mT) 1200 1000
RF power(W) 200 200
CHF3(sccm) 30 ---
CF4(sccm) -- 50
O2 470 150

Fig. 8. SEM micrograph after (a) CHF3/O2 and (b) CF4/O2 dry clean-
ing of polysilicon sample etched by HBr/Cl2/He-O2 gas mixture.
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Fig. 8
 Å1�1� ��y �� uv0@ �w"S T"U CHF3/

O2� CF4/O2 S� ¹x0	 �"U 90Ù Ýõ� {1y Q�� Öo

@ ¢UÒ*. �ì	
 ¢Uë �{í, Å1�1� �� uv0
 =

>"× �wb �@ ý � M*. CHF3/O2� CF4/O2 S� ¹x0	

�"U Å1�1� �� uv0@ �w"S T"U {1b Q�]	

7"U {1 no� �E@ ü4"S T"U ESCA& p?"�%g,

p? Ik� Fig. 9� 10	 �� .Ñ,Â*. ESCA p? Ik# �

� z�y Q�&de ñ�ë � e� `�+ Ik� ¢U ê� M

*. Fig. 9� 10%&de Å1�1� �� uv0
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=>"× �wb �@ ý � M%g,  �
 �� uv0 SiOx(x>2)	

S4+ peak� ��y Si2p� 106.2 eV� O1s� 535.6 eV Ix	÷<

	
 .Ñø%. CHF3/O2� CF4/O2�  !+ $� z�y ñ�ë

� e	
 �� uv0	 S4+ peak� ��ë �@ ð"U £ �

MÂ*.  # Fig. 8	
 ¢UÒ Ik� -O"# Ik� ¢UêÂ*.

��., ����� �!�%&	 $� z�y Q�� no%&de


&� Ix Ep@ �# uv0  «º"# Ik� ñ��*. $�

z�y 
&  no	 .Ñ� uv0
 Fig. 9� 10� C1s peak&de

CFx� Ix@ �# �@ £ � M*.   Ik# Oehrlein �	 �"U

�Db Ik� -O"# Ik� ¢UÒ*[20]. É+, CFx uv0


CHF3/O2� �!+ $� z�  no	 CF4/O2� �!+ $� z�

¢* no	 *�+ Ixk �
� �# CFx� uv0@ ÞS# �

@ £ � M*.

�ÆIk, $� z�	 �+ Å1�1� �� uv0� �w# CFx

� Ix@ �# 
&� uv0@ no	 ÞS# ��& 4"U ��

�4 �w �J@ �C& "# �%& .Ñø*. ��
, Å1�1�

�� uv0@ �w"S T"U CHF3/O2� CF4/O2� �!"# $�

z� �J
 H½k�4 �%& .Ñø*.

4.� �

Å1�1�@ HBr/Cl2/He-O2 S� ¹x0	 �8 ��h � �E

�# �� uv0
 SiOx(x>2)� Ix@ �# �1� ���4 �%

& .Ñø*. ��y �Eb Å1�1� �� uv0@ �w"S T

"U SC1+SC2� BOE� �� z�, CHF3/O2� CF4/O2� $� z

�  �!�Â*. Å1�1� �� uv0
 �� z�k $� z�

	 �"U =>"× �w�Â%., $� z�
 CFx� Ix@ �#
Fig. 9. Narrow scan spectrum obtained from etched sample after CHF3/

O2 dry cleaning.

Fig. 10. Narrow scan spectrum obtained from etched sample after CF4/
O2 dry cleaning.
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