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Along with the exciting conventional conference lectures and posters, we have prepared the great quality
plenary talks, tutorials, keynote talks. We also have focused session in parallel with regular sessions aiming 
to today’s most promising techniques such as CIS chip design, RFICs, analog and mixed Signal ICs,
electronics and phonics co-integration and next generation material and devices.
Plenary talks will be given by Dr. Baiqing Zong from ZTE Co. LTD and Ben Chen from Hentong Optics-
Electic Co. LTD on the first day. On Tuesday, Nan Sun from Tsinghua University, China, covers “Break the
kT/C noise limit”, Hangbing Lv from Institute of Microelectronics, CAS, China talks on “Restive switching
memory, from device to applications”, while Zhiping Zhou from Peking University gives lecture on “Silicon 
photonics: A key alternative for the Post-Moore Era”. On the last day, Man-Kay, Law from University of
Macau presents “Switched-Capacitor DC-DC Converter: An Algorithmic Topology Generation Approach”,
while Songbin Gong from University of Illinois at Urbana Champaign, and Prof. Weisheng Zhao from
Beihang University talk “Radio Frequency Microsystem for 5G and IoT” and “Nanoscale Spintronic
Memory for Energy-Efficient Computing”, respectively.
We organize four tutorial for educating students, engineers and researchers in the region. They are
“Designing AI Accelerator Chips for the Smarter Future” by Prof. Masato Motomura, “Silicon Photonics
Technology and Applications” by Prof. Yan Cai, “Image Sensor-from Photon to Bit” by Dr. Yang Ni and
“Practical Design Examples & Advanced Circuits Techniques” by Prof. Yan Zhu.
The excellent conference preparation and management are conducted by local organizing committee. The
competitive technical program is a result of hard work of the TPC members. I'd like to deeply appreciate of
their outstanding efforts here.
Please enjoy the conference by participating in the interactive discussions in and outside the sessions and
share your opinions on the promising “Sensors, Integrated Circuits and Systems for IoT and 5G”.

Technical Program Committee Co-Chair, Liu Liyuan and Zhao Dixian

Along with the exciting conventional conference lectures and posters, we have prepared the great quality
plenary talks, tutorials, keynote talks. We also have focused session in parallel with regular sessions aiming 
to today’s most promising techniques such as CIS chip design, RFICs, analog and mixed Signal ICs,
electronics and phonics co-integration and next generation material and devices.
Plenary talks will be given by Dr. Baiqing Zong from ZTE Co. LTD and Ben Chen from Hentong Optics-
Electic Co. LTD on the first day. On Tuesday, Nan Sun from Tsinghua University, China, covers “Break the
kT/C noise limit”, Hangbing Lv from Institute of Microelectronics, CAS, China talks on “Restive switching
memory, from device to applications”, while Zhiping Zhou from Peking University gives lecture on “Silicon 
photonics: A key alternative for the Post-Moore Era”. On the last day, Man-Kay, Law from University of
Macau presents “Switched-Capacitor DC-DC Converter: An Algorithmic Topology Generation Approach”,
while Songbin Gong from University of Illinois at Urbana Champaign, and Prof. Weisheng Zhao from
Beihang University talk “Radio Frequency Microsystem for 5G and IoT” and “Nanoscale Spintronic
Memory for Energy-Efficient Computing”, respectively.
We organize four tutorial for educating students, engineers and researchers in the region. They are
“Designing AI Accelerator Chips for the Smarter Future” by Prof. Masato Motomura, “Silicon Photonics
Technology and Applications” by Prof. Yan Cai, “Image Sensor-from Photon to Bit” by Dr. Yang Ni and
“Practical Design Examples & Advanced Circuits Techniques” by Prof. Yan Zhu.
The excellent conference preparation and management are conducted by local organizing committee. The
competitive technical program is a result of hard work of the TPC members. I'd like to deeply appreciate of
their outstanding efforts here.
Please enjoy the conference by participating in the interactive discussions in and outside the sessions and
share your opinions on the promising “Sensors, Integrated Circuits and Systems for IoT and 5G”.

Technical Program Committee Co-Chair, Liu Liyuan and Zhao Dixian

������
���
	��	���
	$"#;��$)����:�#�-" ��0(+�2$/#���$)��-*+*-/$*)�'�/*��' 2���/ �*!��+:�*2)��$")�'.�99999999999999999999999999999999999999�� � C�


-&���!3���&��� �&��

�;��)���(+'$!$ -.�$)�B9C�P(����.�999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � E�


-&��!�&3��'&�*�&��!3��!0!�&�� �'�

���*(+��/�EI;FB�	5�������2$/�#;�4+ ��#�. ��#$!/ -�2$/#��$) ;�0)$)"��/�" ���#$ 1$)"�B9F;�������'ĂŝŶ

�--*-�999999999999999999999999999͘͘͘͘͘͘͘999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � G�

	!�&���&�3��-�,!&���-'3�� �&���!3��,+-+ !�� !*�&�3�
�&!� !��#����

��II;�	5�C9G;(���*2);�*)1 -.$*)��$3 -��.$)"���/$1 �
*��.�� �#)$,0 �$)�FB;)(������!*-��0/*(*/$1 �����-�

�++'$��/$*)�99999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � I�

� �&1-��-3�	!& -��� �&3��!0!�&�� �'�

���0'';�0+' 3��-�).� $1 -�2$/#�
)/ "-�/ ����/$1 ��0�.$;�$-�0'�/*-���#$ 1$)"�� '!;$)/ -! - )� ������)� ''�/$*)�*1 -�

�$� ���)�2$�/#�99999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � K�

�!&�"-&���&�3�	!�&�,�'��-3��!�'1�&��-!3���&��!3��!���&��

	$"#'4�
)/ "-�/ ���)��	$"#��!!$�$ )�4��;��)���0�.$;��
���*2 -��(+'$!$ -�999999999999999999999999999999999999999999999999999999�� � CC�

�-��� �&3�� !� �&��� '&��

KB;KF�	5�+*2 -��(+'$!$ -���. ��*)�+'�)�-�.+�� �.4)/# .$.�) /2*-&�99999999999999999999999999999999999999999999999999999999999999999�� � CE�

� !#�&���!&3�	-&��&���!3���&�"!&��-'3��-� �&���-�

��FF;GD��	5�� !' �/$*);/4+ ��#�. ��#$!/ -�2$/#�C9F?��#�. �� .*'0/$*)�$)�DJ)(�������-*� ..�9999999999999999999999999�� � CG�

� �&�&�&��'&�3��!(�&��� �&3���!#-&�	!�3���!���&�3���'1'&��� !�

���$� ��)��
���2$/#��(;�**./ ���)���*$. ���)� '�� �#)$,0 �99999999999999999999999999999999999999999999999999999999999999999999999�� � CI�

��)-&���'3�	!� -!�� !3��-"!�&���!&�

���*)'$) �-$/4;��'$�-�/$*);�-  �� �*)!$"0-��' ����

�!*-�� ) -�'��0-+*. ��- ,0 )�4��*�0'�/$*)�99999999999999999�� � CK�

�!0!�&����&3��''��-&�� ��3�� ! -����&��

���*1 '�� .$")�*!��*0�' ���$)��**./$)"�
)�0�/*-���.�*� ��(+'$!$ -��/�� �-;!(�3��- ,0 )�$ .�99999999999999999999999�� � DC�

��&� -�
!3��!�&��!�3���!���3�� �&����&��



��DF;DI�	5��#�. ���--�4��-�).� $1 -�2$/#�H�$/��#�. ��#$!/ -��)��EC9G�����$)��*)/-*'�!*-�G���*((0)$��/$*)�$)�

HG)(������9999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � DE�

��!��.3��!&��!&���!�'3��'&�"!���!3�
���!&�3��!�-'��-&3��'&�%!&���-�&3��-���!���!�

����'$�-�/$*);�-  �
*2��+0-��0'/$;�#�. ���(+'$)"��

�999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � DG�

��'��&��	!&3���'��-'3��!�&����'�

���0''4��$!! - )/$�'��'/-�;�*(+��/��)��	$"#�
.*'�/$*)��-�).!*-( -;��. ���$'&$).*)��*2 -��$1$� -�99999999999999999�� � DI�

�-����!3�� -& -!���&�3��'&���!3��'&��� �&3��-���!&3��'&�,�'��-�

��GE9C;/*;HF9G��	5�
);�#�. ��*0+' ���0��-�/0- �
)% �/$*);
*�& ���.�$''�/*-�2$/#��-�).!*-( -;��. ��
:�;�#�. �

�$!! - )/$�'�
)% �/$*)���# ( �9999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � DK�

� �&���&���!3��-!��-3���!#-&�	!�3���!���&�3���'1'&��� !�

����;��)��������-*"-�((��' ���$)��(+'$!$ -�2$/#�CG������$)��0)$)"���)" �!*-��#�. ���--�4.�9999999999999999999�� � EC�

�'&�"!���!3��!�'���&�3���!��.3��'&�%!&���-�&3��!(�&���!�3��!�-'��-&�

���*0-;�#�)) '��'*�& �;�)�'*"��$( ;�$1$.$*)��0'/$+' 3 ��
���2$/#��#�- ���*(+ ).�/$*)���+��$/*-�!*-�

dŚĞƌŵĂů;�+/$���#�. ��0)$)"�99999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999 �� � EE�


�!0-�&���3��!1!&���!�3��!&���&�

��HDP��������-*"-�((��' ���$)��(+'$!$ -�2$/#�� 0. ���0-- )/��)��� .$./*-;
��� -���#$ 1$)"�EI9J���� �&�

��$)��)��C9G�	5�����999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � EG�

�-!�� �&3���!*-��!-3�
�(!&����&��

��CD;� ''���// -4��*)$/*-�
��2$/#�D;�#�)) '�CH;�$/����.��)��
.*'�/ ���$�$- �/$*)�'���/��
)/ -!�� �999999999999999999�� � EI�

�-�&��-&3��'&��� �&�3��!�'��!���&�3�	!��� �&�3��'&��� �&��

�)��'/-�;'*2��*2 -�� '�3�/$*)��.�$''�/*-�2$/#��*1 '��'/-�;'*2�
 �&�" ��2$/�#��)��� (+ -�/0- ;�*(+ ).�/ ��

� .$./*-�99999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � EK�

�!�� �&3��'��-3��-'1!��-3�� �&� �'��-3�� �'���&��


*2;�*'/�" �	$"#;
$) �-$/4��$!! - )/$�'�
)+0/��0!! -�2$/#��0-- )/;�(+'$!$ -��  �;�*-2�-���*(+ ).�/$*)�!*-�

	$"#;�+  �����.�99999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � FC�

� �&��'��-�&�3��'&��� �&�3��!&���!3���!�-'��-�



��DF;DI�	5��#�. ���--�4��-�).� $1 -�2$/#�H�$/��#�. ��#$!/ -��)��EC9G�����$)��*)/-*'�!*-�G���*((0)$��/$*)�$)�

HG)(������9999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � DE�

��!��.3��!&��!&���!�'3��'&�"!���!3�
���!&�3��!�-'��-&3��'&�%!&���-�&3��-���!���!�

����'$�-�/$*);�-  �
*2��+0-��0'/$;�#�. ���(+'$)"��

�999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � DG�

��'��&��	!&3���'��-'3��!�&����'�

���0''4��$!! - )/$�'��'/-�;�*(+��/��)��	$"#�
.*'�/$*)��-�).!*-( -;��. ���$'&$).*)��*2 -��$1$� -�99999999999999999�� � DI�

�-����!3�� -& -!���&�3��'&���!3��'&��� �&3��-���!&3��'&�,�'��-�

��GE9C;/*;HF9G��	5�
);�#�. ��*0+' ���0��-�/0- �
)% �/$*);
*�& ���.�$''�/*-�2$/#��-�).!*-( -;��. ��
:�;�#�. �

�$!! - )/$�'�
)% �/$*)���# ( �9999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � DK�

� �&���&���!3��-!��-3���!#-&�	!�3���!���&�3���'1'&��� !�

����;��)��������-*"-�((��' ���$)��(+'$!$ -�2$/#�CG������$)��0)$)"���)" �!*-��#�. ���--�4.�9999999999999999999�� � EC�

�'&�"!���!3��!�'���&�3���!��.3��'&�%!&���-�&3��!(�&���!�3��!�-'��-&�

���*0-;�#�)) '��'*�& �;�)�'*"��$( ;�$1$.$*)��0'/$+' 3 ��
���2$/#��#�- ���*(+ ).�/$*)���+��$/*-�!*-�

dŚĞƌŵĂů;�+/$���#�. ��0)$)"�99999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999 �� � EE�


�!0-�&���3��!1!&���!�3��!&���&�

��HDP��������-*"-�((��' ���$)��(+'$!$ -�2$/#�� 0. ���0-- )/��)��� .$./*-;
��� -���#$ 1$)"�EI9J���� �&�

��$)��)��C9G�	5�����999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � EG�

�-!�� �&3���!*-��!-3�
�(!&����&��

��CD;� ''���// -4��*)$/*-�
��2$/#�D;�#�)) '�CH;�$/����.��)��
.*'�/ ���$�$- �/$*)�'���/��
)/ -!�� �999999999999999999�� � EI�

�-�&��-&3��'&��� �&�3��!�'��!���&�3�	!��� �&�3��'&��� �&��

�)��'/-�;'*2��*2 -�� '�3�/$*)��.�$''�/*-�2$/#��*1 '��'/-�;'*2�
 �&�" ��2$/�#��)��� (+ -�/0- ;�*(+ ).�/ ��

� .$./*-�99999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � EK�

�!�� �&3��'��-3��-'1!��-3�� �&� �'��-3�� �'���&��


*2;�*'/�" �	$"#;
$) �-$/4��$!! - )/$�'�
)+0/��0!! -�2$/#��0-- )/;�(+'$!$ -��  �;�*-2�-���*(+ ).�/$*)�!*-�

	$"#;�+  �����.�99999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � FC�

� �&��'��-�&�3��'&��� �&�3��!&���!3���!�-'��-�

��CB�	5��0�&��*)1 -/ -�2$/#��4+ ;


��*)/-*'��)���-�).$ )/��)#�)� ( )/��-�).$./*-�9999999999999999999999999999999999999�� � FE�

� -�&�0!&��� �'3���&��-3�� �&� �&��� �&3��-!��4���*,!&+�

� .$")�*!�
(+-*1 ������*)1 -/ -�2$/#�
*2��*2 -������$-�0$/�!*-��$� �
*����0-- )/��++'$��/$*)�9999999999999999999�� � FG�

�!&���!�3�� !)-�&���&3�� �&0!��-�&3��!���&��

��B9HGP��IB)�:-/	5���+��$/$1 '4;�*0+' ���#*++ -�$)./-0( )/�/$*)��(+'$!$ -�!*-��$*;+*/ )/$�'�. ).$)"�$)�DJ;)(�

�����99999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � FI�

�-$!�	!�&�3���&��!��-'3�	!�/�!�� �&�3��!&�� �&��

���$(0'/�) *0.��$- ' ..��*2 -��)���+'$)&���/���-�).! -��4./ (�2$/#��'/-�;
*2��-*../�'&�� /2  )�/# ��*2 -�

�)����/��
$)&�99999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � FK�


�&���&�3��!�&���&�3�� ! -����&��

	$"#;�����)��!�./;/-�).$ )/�
���- "0'�/*-�2$/#�) ./ �����+/$1 �����./-0�/0- �999999999999999999999999999999999999999999999999�9� � GC�

�-�-'��!3���& �&���&�3��! �&��!&3�	!&��!���&�3��'&�5� '-���&�

��FCP���$- �/��- ,0 )�4��*�0'�/$*)�
��!*-�
)�**-��*$� ��-*����./�$)�
����)��2$/#����&"-*0)���- ,0 )�4�

��'$�-�/$*)�999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � GE�

��&+ -��-'3���'1-��!3��!&(�!�� �&�3���&"-&�	!�&�3�� ! -����&�3���&�	!��

����./�� .+*). ��$"$/�'�
*2;�-*+*0/�� "0'�/*-���. ��*)��)#�)� ���)�'*"��..$./ ��
**+�9999999999999999999999999999999�� � GG�

�-!(�&��� �&3�� �'$!&�� '-3�� �' -!��-3��!&��!3��'��-�&��

��CBB�(��
)+0/��*'/�" 7��0'/$;./ +�� '!;�/�-/0+��**./��*)1 -/ -���#$ 1$)"�GB���*'/�" ��/ +;0+�2$/#��/�)��-��

B9CJ�P(�������-*� ..�!*-��) -"4�	�-1 ./$)"��++'$��/$*)�9999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � GI�

�!&���!�3�� !)-�&���&3�� �&0!��-�&3��!���&��

��� .$")�*!�CH������!!$�$ )/�������*�0' �$)��  +�
 �-)$)"���� ' -�/*-�9999999999999999999999999999999999999999999999999999999�� � GK�

�-'&!&���-3��'&���-3�
!&����&�3��!�'�� �&�3�����&�� �&3��'&����!3��-&$'&����!3��� -!�
'&�3���&���-�&3�� !��&��

� !3��!�&#-!��!'&�3�
���-�

����./��)���!!$�$ )/�����;��. ��
 1 '�� /�	�-�2�- ���� ' -�/*-�!*-�
(�" �� "( )/�/$*)�9999999999999999999999999999999�� � HC�

����!-3��!&���&�3��!�&��� �&�3�	-&�� '-�

��	$"#;.+  ��
*2;�*./�����
)! - )� ���� ' -�/*-�!*-�� +/#2$. �� +�-��' ��*)1*'0/$*)�99999999999999999999999999999999�� � HE�

�!&�� �&���!&3��-!��!3���!���3��!� -�&�� '-3�	-&0!�&���3��!&���!3��!&��	!�&�3��!1-�&��!-3�
�&"!�&��-3��'&��� !�



�++����8�
)�- ( )/�'�� /-�$)$)"�� /#*��/*��*(+ ).�/ �!*-��������$'0- �$)��*'/�" ;���'$)"��(� �� ������

�4./ (�999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � HG�

�!&� -����&�3���!��!�'�

��	$"#;�+  ����-�'' '������
(+' ( )/�/$*)�*!�	�--$.��*-) -�� / �/$*)�999999999999999999999999999999999999999999999999999999999999�� � IC�

�'&�,�'�� '-3��-&"!�&���'-3�� -�&�%!&���-3�
�&��!3�	!�&��!-3�
�&"!�&��-3��!1-�&��!-�

�)��.4)�#-*)*0.��*)1*'0/$*)��-*� ..��)"$) �!*-����;CH�� 0-�'�� /2*-&�9999999999999999999999999999999999999999999999999999999�� � IE�

	-&+ -��!&3���!#-&��!-3��-+ �&���!3�� �&$!&��!�'3�� !1!��-�

���0./*($5 ��
*2��/�/$��
 �&�" �� �-:�0�;/#- .#*'���/�)��-��� ''�
$�-�-4��.$)"��#$�&;"�/ ��-�).$./*-.�9999999�� � IG�

�-���!&3��'&�1�'���&3���!$!&���&�3���&"-&�	!�&�3�� ! -����&��

��B9I;���'*�&;"�/$)"�� ''�2$/#��*2 -���/$)"�� �#)*'*"4��)��C9GH;+���'  +��*2 -�9999999999999999999999999999999999999999999�� � II�

�'&�1�'���&3��-���!&3���&"-&�	!�&�3�� ! -����&��

��
*2;�*2 -��-*� ..$)"��' ( )/���. ��*)��.4)�#-*)*0.���/�;�-$1 )��$/;� -$�'��0'/$+'$ -�!*-����.�9999999999999�� � IK�

��!#-&��!-3�	-&+ -��!&3��-+ �&���!3�� �&$!&��!�'3�� !1!��-�

� .$")�*!��++-*3$(�/ ��*(+' 3��*)./�)/��0'/$+'$ -�!*-���./��*0-$ -��-�).!*-(�$)�DJ)(������9999999999999999999999�� � JC�

�!0-�&�� -3��!0!&���!3���!/�!�� �&�

���*(+��/��);�#$+��)�'*"�� (*-4�� ''�!*-��/*-$)"�����
(�" ��$")�'�$)�������-*� ..�99999999999999999999999999999999999�� � JE�

� �& -���-'3�� �'��-3�� -�&�%!&���-3��!1-�&��!-3�	!�&��!-3���&����&�3�
�&"!�&��-�

�. 0�*;�����
*"$���$-�0$/.�0.$)"�
��;�/��$'$5 ���)�����.�99999999999999999999999999999999999999999999999999999999999999999999999999999999�� � JG�

�!2 !��-3���&���'&�3���!/�!�� !3���&�,�'���3��'&�)!�&��-�

��DDF;��:.����F�	$"#;
$) �-$/47��) -"4;�!!$�$ )�4��$!! - )/$�'�/*��$)"' ;�)� ���-$1 -�$)�CEB;)(��$� � � �

�$�����99999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � JJ�

	!� �&��-3��!&�1!���!3��!'&�+ !��-'3��-�/�!��'-3��!(!&��� '&�3���&�'��!�'3��-"!�&���!&3���'��!3��-�&���&�

�0''4;�$!! - )/$�'�CBB;��:.����F��-*..;�*0+' ��� "0'�/ ���-�).$(+ ��)� ��(+'$!$ -�999999999999999999999999999999999999�� � KB�

�'&���&��-3�� �&���!-3��!'&�+ !��-'3��-�/�!��'-3���&�'��!�'3��!)!�&��� -3��!&2 ����&�3�� �&� �'��!3��-�&���&�

��CBB;��:.����;F���
��$)�DJ;)(������2$/#��*�-. ;�$) ���$)���%0./( )/�99999999999999999999999999999999999999999999999999999�� � KD�

��&"!����&�3�
�&�&���&�3���&��!3��!���&�3��!�'1�&��-!�



�++����8�
)�- ( )/�'�� /-�$)$)"�� /#*��/*��*(+ ).�/ �!*-��������$'0- �$)��*'/�" ;���'$)"��(� �� ������

�4./ (�999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � HG�

�!&� -����&�3���!��!�'�

��	$"#;�+  ����-�'' '������
(+' ( )/�/$*)�*!�	�--$.��*-) -�� / �/$*)�999999999999999999999999999999999999999999999999999999999999�� � IC�

�'&�,�'�� '-3��-&"!�&���'-3�� -�&�%!&���-3�
�&��!3�	!�&��!-3�
�&"!�&��-3��!1-�&��!-�

�)��.4)�#-*)*0.��*)1*'0/$*)��-*� ..��)"$) �!*-����;CH�� 0-�'�� /2*-&�9999999999999999999999999999999999999999999999999999999�� � IE�

	-&+ -��!&3���!#-&��!-3��-+ �&���!3�� �&$!&��!�'3�� !1!��-�

���0./*($5 ��
*2��/�/$��
 �&�" �� �-:�0�;/#- .#*'���/�)��-��� ''�
$�-�-4��.$)"��#$�&;"�/ ��-�).$./*-.�9999999�� � IG�

�-���!&3��'&�1�'���&3���!$!&���&�3���&"-&�	!�&�3�� ! -����&��

��B9I;���'*�&;"�/$)"�� ''�2$/#��*2 -���/$)"�� �#)*'*"4��)��C9GH;+���'  +��*2 -�9999999999999999999999999999999999999999999�� � II�

�'&�1�'���&3��-���!&3���&"-&�	!�&�3�� ! -����&��

��
*2;�*2 -��-*� ..$)"��' ( )/���. ��*)��.4)�#-*)*0.���/�;�-$1 )��$/;� -$�'��0'/$+'$ -�!*-����.�9999999999999�� � IK�

��!#-&��!-3�	-&+ -��!&3��-+ �&���!3�� �&$!&��!�'3�� !1!��-�

� .$")�*!��++-*3$(�/ ��*(+' 3��*)./�)/��0'/$+'$ -�!*-���./��*0-$ -��-�).!*-(�$)�DJ)(������9999999999999999999999�� � JC�

�!0-�&�� -3��!0!&���!3���!/�!�� �&�

���*(+��/��);�#$+��)�'*"�� (*-4�� ''�!*-��/*-$)"�����
(�" ��$")�'�$)�������-*� ..�99999999999999999999999999999999999�� � JE�

� �& -���-'3�� �'��-3�� -�&�%!&���-3��!1-�&��!-3�	!�&��!-3���&����&�3�
�&"!�&��-�

�. 0�*;�����
*"$���$-�0$/.�0.$)"�
��;�/��$'$5 ���)�����.�99999999999999999999999999999999999999999999999999999999999999999999999999999999�� � JG�

�!2 !��-3���&���'&�3���!/�!�� !3���&�,�'���3��'&�)!�&��-�

��DDF;��:.����F�	$"#;
$) �-$/47��) -"4;�!!$�$ )�4��$!! - )/$�'�/*��$)"' ;�)� ���-$1 -�$)�CEB;)(��$� � � �

�$�����99999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � JJ�

	!� �&��-3��!&�1!���!3��!'&�+ !��-'3��-�/�!��'-3��!(!&��� '&�3���&�'��!�'3��-"!�&���!&3���'��!3��-�&���&�

�0''4;�$!! - )/$�'�CBB;��:.����F��-*..;�*0+' ��� "0'�/ ���-�).$(+ ��)� ��(+'$!$ -�999999999999999999999999999999999999�� � KB�

�'&���&��-3�� �&���!-3��!'&�+ !��-'3��-�/�!��'-3���&�'��!�'3��!)!�&��� -3��!&2 ����&�3�� �&� �'��!3��-�&���&�

��CBB;��:.����;F���
��$)�DJ;)(������2$/#��*�-. ;�$) ���$)���%0./( )/�99999999999999999999999999999999999999999999999999999�� � KD�

��&"!����&�3�
�&�&���&�3���&��!3��!���&�3��!�'1�&��-!�

��DJ���0��	$"#;�2$)"�
$) �-����#;� #)� -��*�0'�/*-.��-$1 -�!*-����;F��)���*# - )/��+/$��'�

�*((0)$��/$*).�999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � KF�


�!���'3�	!�&���3���$!�&���!3�� -�&�%!&���-3��!1-�&��!-3�	!�&��!-3�
!&�%�!��-3�
�&"!�&��-3�
�&��!�

��CH��:.��-$+' ;�*� ��-$1 -�$)�B9CJP(������� �#)*'*"4�99999999999999999999999999999999999999999999999999999999999999999999999999999999�� � KH�

�!�&�/�&��!-3��! -��� �&�3�� -�&�"!�� '-3���&��!3��!�'1�&��-!3��!���&��

�)�$(+-*1 ������:���(*� '�!*-�B9CP(��'���:����	���.��-*� ..�999999999999999999999999999999999999999999999999999999999999999999�� � KJ�

� �&�� �&�3��-!)!�&��� -3��-� �&���-3��-)!&���-'3��-"!�&���!&�

� '$��$'$/4�� .$")�*!����;��)��DOD��$' ;�4+ ��:���*�0' �0)� -��# -(�'��#*�&��)����)�*(��$�-�/$*)�9999999999�� � CBB�

�-�&(�&����&�3�	!&�*'-���&�3��-� �&���-�

������;��. ���/0�4�*!������!! �/�$)���;�$)����99999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � CBD�

��'��-3�� �&�0-���&�3��!�&�+ -!��!�'3��!&�+ �&����&��

�- �$�/$*)��'"*-$/#(�!*-�($�-*;'*0�.+ �& -��$�+#-�"(��$.+'�� ( )/���. ��*)���;
����2$/#�FFN�����

- �0�/$*)�999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � CBF�

��&�&��!&3��!&�1!�� �&3�	!�&�� �'3���!���'3����� -�

�$(0'�/$*)��)�'4.$.�*!�� �#�)$��'�� .+*). �*!��$- ��*)�$)"�$)��$��0)� -��# -(�';( �#�)$��'; ' �/-$��'��*0+'$)"�


*���99999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � CBH�

��&�2 '-�� �&3��!�� �&3��!&�� '-3��-&��-�&�3���!��!&�

���$-�0$/;�'"*-$/#(��*� .$")�( /#*��/*�- �0� �/# ����0-��4��-*+�*!��������. ���*(+0/$)";$);( (*-4� �

�#$+�9999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�CBJ�

��&)!�&��� �&�3��!&���'3���&����'3�	!�&+ !���&�3��-�)!�&���-3�����!�&�

���*1 '���-$�/$*);�2�- ��--*-��*)$/*-$)"���# ( �!*-�� (-$./*-;��. ����/ -$�'�
(+'$��/$*)�
*"$��99999999999999�� � CCB�

	!�*-!��-3��!�� �&3��! �'���&�3��-'1!��-3��!��!3�� �'���&��

�' �/-*./�/$���#�-��/ -$./$�.��)�'4.$.�*!�� --* ' �/-$���0)) '$)"��0)�/$*).�2$/#��$!! - )/��/-0�/0- .�99999999999999�� � CCD�

� �&�0-���&�3���'��-3��!�&�+ -!��!�'3��!&�+ �&����&��


;��)��CB;&���'���:����	����2$/#�*+ -�/$)"�1*'/�" �*!�CBB��99999999999999999999999999999999999999999999999999999999999999999999�� � CCF�

� !� �&��� '&�3���&�+ �&��� �&3��!�'0!&���!&�, Shaohong Jing, Xiao Han �



�$)$�/0-$5�/$*)�*!�G���II���)�+�..��$'/ -�2$/#�	�;�$�
���� �#)*'*"4�9999999999999999999999999999999999999999999999999999999999999�� � CCH�

�!�&)!�&��!&3�	!�"!&��'&�3��!�'%�!��!3���&1����&�3��!�-'��-&�

� .$")��)��� 1 '*+( )/�!*-��
�;�
�����.$)"�� -/$��'������ �#)*'*"4�9999999999999999999999999999999999999999999999999999999999�� � CCK�

�!�&+ �&�� '-3�� -1!&����3���'���&�3��!&���!�&��

�*� '$)"�/# ��' 3$�' ���+��$/$1 ��- ..0- �� ).*-�2$/#����*'4( -��*(+*.$/ ��$ ' �/-$��
�4 -�999999999999999999999999�� � CDC�

�!*-!��-3��!$!��!-3�� -'��!3�	-&���&��

�)�$(+-*1 ���++-*��#�*!�.4)/# .$5$)"�*!��0;�"��*- ;.# ''�)�)*+�-/$�' .�99999999999999999999999999999999999999999999999999999999�� � CDG�

��&�1-���&�3��-�&&�&���&�3��-�� �&�3�� �&)!�&���-!�

� .$")��)�����-$��/$*)�*!�	$"#�� ).$/4�E��
��.�=
)/ "-�/ ����..$1 �� 1$� .>�*)��'�..��0�./-�/ �99999999999999999999�� � CDI�

��&��!�'$!3���!�	-&1!&�3��-���)-�&�


*2;/ (+ -�/0- ��$- �/��)��$)�$- �/��*)�$)"�0.$)"�+'�.(����/$1�/$*)�!*-�E��$)/ "-�/$*)�9999999999999999999999999999999�� � CEB�

� !� �&��� '-3��!�'1-&��!3��!-+ !�
�&�3�� �&0!���&��

� .$")�*!���!�./���+��$/�)� �. ).$)"��$-�0$/�!*-�CHOCH�.$5 ��. ).*-��--�4�999999999999999999999999999999999999999999999999999999999�� � CEE�

� �&����&�3��-��!-3��! �&�� �&�3�	-2 ���!�

�)��)#�)� ��CDJ;�$/��.4)�#-*)*0.��0/# )/$��/$*)��)����/���)�-4+/$*)��$-�0$/.�!*-�
*��� ).*-� � �

�++'$��/$*).�99999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � CEG�

�-0!&�	!3��!&��� '-3��!��&�� �&�3������3��'&��-��!�

� .$")�*!����$- ' ..��*(+��/�
(+'�)/��' ��' �/-*�# ($��'��$*. ).*-��4./ (�!*-�	 �'/#��*)$/*-$)"� � �

�++'$��/$*)�999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� CEI�

�-�&���3��'&���&���!3�	!�0!&���!3��!$!&�� �&�3���&��!&�

���#$-�;*-� -��$"(�;� '/���- ,0 )�4;/*;�$"$/�'��*)1 -/ -���. ��*)�� . /��*0)/ -��)���

�999999999999999999999999999�� � CEK�

��&��!�'3��'&�1!��!-3���0!&��!-3��!&�1!�� �&3�	!�&�� �'�

��� /#*��*!��./$(�/$)"������+��$/�)� �2$/#�
�-" ��$5 ��#*/*�$*� �$)�	$"#��+  ��
(�"$)"�999999999999999999999999999�� � CFC�

� �'��-3�� �& -���-'3�� -�&�%!&���-3��!1-�&��!-3�	!�&��!-3���&����&�3�
�&"!�&��-�

�$�-*!'0$�$���$*+�-/$�' �. +�-�/$*)��)��� / �/$*)�.4./ (���. ��*)�./�)�$)"�.0-!�� ���*0./$��2�1 ��)��' ).' ..�

$(�"$)"�999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � CFE�

	!&�� �&3��!/�!��-�&�3��-���&���-3���&"!����&�3���&��'��!3���!(�&���-�&3��!&�$!&���-&�




*2��*(+' 3$/4������$*( /-$���0/# )/$��/$*)�!*-�
*����" �� 1$� .�9999999999999999999999999999999999999999999999999999999999999999�� � CFG�

�-'0!&���&�3����(-�	' &3��.!+ �#�
���

�$)$�/0-$5 ���$''$( / -;��1 ��);�#$+�� .*)�/*-�� .$")�$)��$'$�*)�� �#)*'*"4�999999999999999999999999999999999999999999999�� � CFI�

�!&����&�3��!&��	!�&�3�� �& �!�� �&�3��!� �&���-�

	�-�2�- ��-*%�).�� / �/$*)���. ��*)����) 0-�'�) /2*-&�999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � CFK�

��&��-3�	!�&/�!��!3��!���!3�
!&�%�!��-�

��� ' -�/$)"��/-*0.��*)1*'0/$*)�2$/#�� /�#;�)�;�0(+��-�#$/ �/0- �!*-���/$1�/$*)��*.$/$*)$)"�9999999999999999999999�� � CGC�

� -'���&�3�� �&����&�3��'��'&�3�� �'�� �&3��'&�#-!���&�3�� !�!&��-�

�)��9
9;��. ���0554�
*"$����;����*)1 -/ -�!*-������4+ ;���#�-"$)"�999999999999999999999999999999999999999999999999999999999999999�� � CGE�

��&��-�&�3��-�1-���&3��,�.��� !%3��'�/!&��'3�� !5� !-��+�&�3��&�1��-3��*1�&��'&�3���.!��
��

� �'��$( ������'�..$!$��/$*)��4./ (���. ��*)������)������99999999999999999999999999999999999999999999999999999999999999999999999999�� � CGG�

��&2���!-3��!��'&�3��!&��� �&�3��'-2���!&3��!���&��

���;�$� ��� '$ !��-*+�"�/$*)��*'�-�� �*�$)"���# ( �!*-���;
*���4./ (.�999999999999999999999999999999999999999999999999999999�� � CGI�

���!-���$����#�*!11�3����
 �$!���4�	�/�$3��-"!�&���!&3��+%�&���-��#�*�

� .$")�!*-��)#�)�$)"�/# �� -!*-(�)� �*!�� (-$./$1 ��*)1*'0/$*)�� 0-�'�� /2*-&�999999999999999999999999999999999999999�� � CGK�

	!��� �&3���&5�!�&���&3��!��!3��!&�5� �&��� �&�3��!�&�5� -!��!�'�

�)�'4.$.�*!�� (-$./$1 ��0�)/$5 ���*)1*'0/$*)�'�� 0-�'�� /2*-&���� ' -�/*-�2$/#�� 1$� ��*)$� �'$/4�9999999999�� � CHC�

��&���'3��!�'5�!��-�&�3�	!��� �&3��!��!3��!�&�5� -!��!�'�

�$-./�� (*)./-�/$*)�*!��'*. �;
**+�������1 ' )"/#�
*�&$)"�*!����$�-*-$)"�� .*)�/*-�$)����*)*'$/#$���#*/*)$�;

�$������'�/!*-(�999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � CHE�

����!&�3�� !� �&����&�3��- �&����&�3��!&���&�

� .$")�*!���.$���'*�&�*!�) 0-�'�.$")�'�� / �/$*)��#$+�99999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � CHG�

�'&�)!�&��-3���&���'&�3���!/�!�� !3���&�,�'���3��!2 !��-�

�- )�.�$)��+/* ' �/-*)$��
��!*-�� � )/��+/$��'��*�0' ��)���#*/*)$�.�
)/ "-�/$*)�999999999999999999999999999999999999999999�� � CHI�

��&�� �&3��'&�"!�&�� �&�3��-�� -�

H��� �#)*'*"$ .�<��++*-/0)$/$ .��)���#�'' )" .�9999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � CIC�

��!)!&���'&�3��!�&�1�&���-�&3�� �&���&3�
���-�&�



�*�*/�)�1$"�/$*)���. ��*)�+. 0�*;�$)*�0'�-�./ - *�1$.$*)��)��'$) �-�!$//$)"�999999999999999999999999999999999999999999999999999�� � CIF�

�-�&+ ! '&����&�3��!&�� �&���'&�3�� -'�'��!3���'*�&��1-3���&�1!�� �&�3��!/�!��-'3���&�/�!��&�

�# ��+/$($5�/$*)�*!���% �/�� / �/$*)��)��
*��'$5�/$*)�$)��*(+' 3����&"-*0)��!*-��$.$*);��. ���*�*/�99999999�� � CIH�

�'/�&��-&3�	!&�"!����!3��!�&���&��

� . �-�#��)��$))*1�/$*)�$)�� #�1$*-�'�� �$.$*);(�&$)"7�$(�" �- �*")$/$*)7��)����/$*)��*)/-*'�*!�#0(�)*$�� �

-*�*/�9999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999�� � CIJ�

�')!��!3��!0!�&�� �'3���&)!�'���3�	!�&��&���!�

���-��/$��'���
��)����% �/�� / �/$*)�� /#*��!*-��$.$*)��*�*/�999999999999999999999999999999999999999999999999999999999999999999999999�� � CJC�

��'�� !3��!���&�3�	!�� �&���&�3��-�'&����!3��!)!�� -�&��

��
��	�������������������������������������������������������

�CJE�

�




