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Ï>r À µ���('7��^%*F?( Ñ'�D]G��×8�#.5���5���²��Ël+$�#.Q����ÄW68��387�� rur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r Ò
Ï>r Ò R?X�_ 7M(*��7�6$�¸(*.,��%'3 r^r^rur^rurmr^rur^rur^rur^rmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r Ò
Ï>r'& |!;��5"h��7�.,�,6$&ó&)('�5O2(*38�v\m]G_a`<bl& %G��6$�¸(*.5���{�,�#:>3E(*�ær^r^rurmrur^rur^r^rur^rurmr^rur^r �
Ï>r[� V!&/"$�#�#.,68�$�¦IÊÃBÃw�·;Ç%*F?( \^]G_a`<b³Ñ'�D]G��& %G��6$�¸(*.5���²�,�#:>3E(*� rmrur^rur^r^rur^rurmr^rur^r Ñ
`�r#Ï oB('�,��7u7�%'3�×8:>6$��(*.,��%'3a%*FS(0FH�����GFi%'�,@w(*�5�{(*&/"$�#�¶×E����rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r ÏMÔ
`�r ` ;E�����GFH%'�,@�(*�5�²38%'& ��387��¸(*.,6$�5�¼rmr^rur^rur^rur^rmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r Ï>Ï
`�r ¿ ]4�#:>3E(*�t7M(*387����#�¸(*.,��%'3{& %G�$��� rmr^rur^rur^rur^rmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r ÏM`
`�r À X?��7�.5%'�
�5��"$�5���5��3W.�(*.,��%'3a%*Fp.,98�^�5�#:>3E(*���B�#3v(07M(*387����#�¸(*.,��%'3a��%4%'" rur^rur^r^rur^rurmr^rur^r ÏM¿
`�r Ò Ã�(*387����#�¸(*.,��%'3v"h���NFi%'�,&)(*387��m('�
(0F�6$387�.,��%'3{%*Fk.,98�^(*&/"$�#�#.,68�$�z(*38�²"$9E('�5�u&/���,&)(*.57�9Ðr^r ÏM¿
`�r'& �·��:>��('�8(*.,��%'3a%*Fp.,98�u7M(*387����#�¸(*.,��%'3v"h���NFi%'�,&)(*387��m��68�u.5%0.,�#& �¦IK�$���¸(MgY&/���,&)(*.5759 r^rur^r ÏMÒ
`�r[� Ìe3�\868��387��)%*FB.,�#& �¦IK�$���¸(Mg�(*38�º"$9E('��� &/���,&)(*.57�9�%'3�.,98�)7M(*387����#�¸(*.,��%'3�"h���NFi%'�,&)(*387��C(*.]%^"_`_]badcfe�g[hLi rur^rur^r^rur^rurmr^rur^rur^rur^rmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r ÏMÒ
`�r Ñ ;E�����GFH%'�,@�(*�5�²:W(*�#3v(*3E(*�#g��,���Írmr^rur^rur^rur^rmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r Ï�&
`�r'$ Ã�(*�,�,�����!7M(*387����#�¸(*.,��%'3{��%G%'"s=8�,98%M@B�#3$:)"h%>�5�5�#+$���u%>�57��#�#�¸(*.,��%'3{& ��7�9E(*3$���,& r^rur^rurmr^rur^r Ï%�
`�r#ÏMÔ¼�����,.5%'�,.,��%'3v7M(*387����#�¸(*.,��%'3{��%G%'"s=$�,98%M@B�#3$:U"h%>�5�5�#+$���u%>�57��#�#�¸(*.,��%'3²& ��759E(*3$���5& r^rurmr^rur^r ÏMÑ
`�r#Ï>ÏA]4.,�,687�.,6$�5�^68�5���2Fi%'�B.,98�^�,�#&m6$�¸(*.,��%'3a%*Fp.,98�u�5�#:>3E(*�s+E(*38��@B����.,9a(*38�Y.,98�u7��5���5.NIiFi('7�.5%'�¾r^r Ï�$
`�r#ÏM`¤]4�#:>3E(*�t�,"h��7�.,�,6$&�(*.B.,98�^��(*&/"$���u"-%'�#3W.5�Yrur^rmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r `�Ï
¿�r#Ï õ!6$.,"$6$.!�,�#:>3E(*��%*F?(�.,9$�#�5�GIK%'�5�$���
& %G�$���s@B�#.,9{���kjL���5��3W.Q"E(*��(*& ��.5���5�mlLn
r^rur^rurmr^rur^r `>¿
¿�r ` Ïu�$o¾7�%'&/"$�5���5�5��%'3{"-%'�#3W.
%*F?(/(*&/"$�#�¶×E���!rur^rmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r `*À
¿�r ¿ �?�5%'+$����&ó@B�#.,9².,98�^�,"-��7��¶×E7M(*.,��%'3{%*Fk.,98� Ïu�$oÓ7�%'&/"$�5���5�,��%'3{"h%'�#34.Írur^r^rur^rurmr^rur^r `*À
¿�r À J�%47M(*.,�#3$:)%*Fk.,98�u�#34.5���57���"$.
"-%'�#3W.5�Ar^rur^rur^rmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r `L&
¿�r Ò ;8�5��ÄW68��387�g2�5���,"-%'38�5�u%*Fk.,98�u.,9$�#�5�GIK%'�5�$���
& %G�$���s�,6$"$"$�#�����Y@B�#.,9v(/.K@D%*I~.5%'38�m�#3$"$6$.
�,�#:>3E(*�y`L&
¿�r'& _a�M('�,6$�5��& ��34.w%*F�ÌÊ_v�mo
(*38�UÌe_a�mp c (<nD(*38�)ÌÊ_v�mo
('��(·FH6$387�.,��%'3C%*FL.,98�!�#3$"$6$.D"-%M@w��� c +�nÈ`>Ñ
¿�r[� V�_{IKV!_ (*38�²V!_{IK�?_ +E(*38��"E('�5�Q38%'3$�#�#38�M(*�,�#.egY"E('�5�,+E(*38�Y& %G�$���ërur^r^rur^rurmr^rur^r `L$
¿�r Ñ V�_{IKV!_ (*38�²V!_{IK�?_ +E(*38��"E('�5�Q38%'3$�#�#38�M(*�,�#.egY+E('�5��+E(*38�Y& %G�$���òrur^r^rur^rurmr^rur^r `L$
À8r#Ï ]4.,�,687�.,6$�5�m%*FS(0q<��7�.5%'��(*.,.5��3W6E(*.5%'�Yr^rur^rur^rmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r ¿*À
À8r ` ÃD�#�57�6$�#.!���¸(*:>��(*&y%*Ft.,98�^XpV
I~�#3W.5���NF~('7��u+-%<(*�5�ërur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r ¿>Ò
À8r ¿ ]4.,�,687�.,6$�5�m%*FS(0&/��7��5%>�5.,�,�#"v(*38�{(07�%'"$�¸(*3E(*�
:>�5%'6$38�².,��(*38�,&/���5�,��%'3²�#�#38��r^rur^rurmr^rur^r ¿L&

qG�
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À8r À ]G%'���$���,�#3$:)�¸(�g<��� c (<nQ(*38�Y7�%'&/"h%'38��34.
�¸(�g<��� c +�nw%*Fp.,98�m�DÃwo�=$�57M(*�����ºÏLU#Ï/rur^rurmr^rur^r ¿4�
À8r Ò Ãw%'&/"-%'38��3W.!"$�¸('7���& ��3W.��,98%M@B3YFH�5%'&ó.,98�u�5%'���$���,�#3$:C�,���$�u%*Fk.,98�^�DÃwo r^rur^rurmr^rur^r ¿>Ñ
À8r'& z´]�{|{�zG%*Fk.,98�uXkVzÏ¦I~+-%<(*�5�òr^rurmr^rur^rur^rur^rmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r ¿L$
À8r[� z´] h�}4~ Ì������bz4& �M('�56$�5���v(*.^Ï�$L&>Ô/_aÉ
P r^rur^rmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r ÀWÔ
À8r Ñ Ãw%'34.,�5%'�L7�6$�,�5��3W.Q('�w(uF�6$387�.,��%'32%*Fs.,98�!.,��(*38�NFH���w759E(*��('7�.5���,���,.,��7�FH�5%'&½.,98�QXkVzÏ¦I~+-%<(*�5�C(*.

Ï�$L&>Ô _vÉ!P»rmrur^rur^r^rur^rurmr^rur^rur^rur^rmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r ÀWÔ
À8r'$ _a�M('�,6$�5��& ��34.w"-%'�#3W.5��%*Fs.,98��q<��7�.5%'�B(*.,.5��3W6E(*.5%'�B68�5���2('�?FH6$��7��,6$&½FH%'�D.,98��(*.,.5��346E(*.,��%'3�I

.5%*IK7�6$�,�5��34.
.,��(*38�NFi%'�,&)(*.,��%'3 rmr^rur^rur^rur^rmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r À8Ï
À8r#ÏMÔÇXkVE�^�56$�,�5%'6$38�$���Y+WgCFi%'6$��F�6$��7��,6$& � r^rur^rmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r ÀW`
À8r#Ï>ÏA\^(*�#3²%*Fp.,98�u"$�5�M(*&/"$�#�¶×E���òrurmr^rur^rur^rur^rmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r ÀW¿
À8r#ÏM`¼ÌÊ_a�l%*Fk.,98�u"$�5�M(*&/"$�#�¶×E���QFi%'�
(0.e@D%*I~.5%'38�^�#3$"$6$.!�,�#:>3E(*�t(*.^Ï�$>¿>Ô/_aÉ
P�r^rur^rurmr^rur^r À>À
À8r#ÏM¿¤\^(*�#3²%*Fp.,98�u&)(*�#3a(*&/"$�#�¶×E���2rmr^rur^rur^rur^rmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r ÀWÒ
À8r#Ï�À¤Ìe3W.5���,& %G��6$�¸(*.,��%'3á�����,.�(*387��¢%*Fz.,98�È&)(*�#3l(*&/"$�#�¶×E���YFi%'�²(�.K@w%*I~.5%'38�º�#3$"$6$.{�,�#:>3E(*�m(*.

Ï�$L&>Ô _vÉ!P»rmrur^rur^r^rur^rurmr^rur^rur^rur^rmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r À�&
À8r#ÏMÒ¼�p%M@w���·('�$�$���{���)7�����387�g2%*Fk.,98�u&)(*�#3v(*&/"$�#�¶×E���vr^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r À�&
À8r#Ï�&¼_a�M('�,6$�5��& ��34.
%*Fp.,98�mRSX�_ c (<nB(*38�Y.,98�uÌ|�L��%�jL�5��.Q�,6$"$"$�5���5�5��%'3 c (<nB(*.mÏ�$L&>Ô/_aÉ
P�r^r À��
À8r#Ï%�Ç_a�M('�,6$�5��& ��34.z%*FB.,98� ��%�@D��� c (<n^(*38�
6$"$"-��� c +�n·�5���$��+E(*38��%*FB.,98� �,"-��7�.,�,6$&Í&)('�5O
(*.

Ï�$L&>Ô _vÉ!P»rmrur^rur^r^rur^rurmr^rur^rur^rur^rmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r ÀWÑ
À8r#ÏMÑ¤ÃD9E(*��('7�.5���,���5.,��7m%*Fk.,98�u���#�5��7�.,��%'3E(*�t7�%'6$"$�����
�#387��#68�$���²�#3W.5% .,98�·&)(*�#3a(*&/"$�#�¶×E���Armr^rur^r ÀWÑ
À8r#Ï�$¤]4.,�,687�.,6$�5�m%*Fp.,98�^���,�5%'��(*&/"$�#�¶×E��� r^rur^rur^rmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r Ò>Ô
À8r `>Ô¤\^(*�#3²%*Fp.,98�^���,�5%'��(*&/"$�#�¶×E���Èrmr^rur^rur^rur^rmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r Ò�Ï
À8r `�Ï�ÌÊ_a�l%*Fk.,98�^���,�5%'�!(*&/"$�#�¶×E���
FH%'�
(�.e@D%*I~.5%'38�z�#3$"$6$.
�,�#:>3E(*��(*.mÏ�$L&>Ô/_aÉ!P¤rur^rurmr^rur^r Ò�Ï
Ò�r#Ï |!�M(*�#�#PM���CFH�����GFi%'�,@w(*�5�v�,.,�,687�.,6$�5� r^rur^rur^rmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r Ò>¿
Ò�r ` �·��7��¸(*��(*.,��%'3{%*Fk.,98�u.eg4"$��7M(*�s.,��(*38�,FH���
7�9E(*��('7�.5���,���,.,��7zq'(*�#68��� rmrur^rur^r^rur^rurmr^rur^r Ò*À
Ò�r ¿ ]4�#:>3E(*�!\E%M@D7�9E(*�,.�7M(*�,�,�����!7M(*387����#�¸(*.,��%'3v��%G%'"»rmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r ÒL&
Ò�r À J���q<����759E(*��('7�.5���,���,.,��7z%*Fp.,98�z(*&/"$�#�¶×E���
"E(*.,9érmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r Ò>Ñ
Ò�r Ò J���q<����759E(*��('7�.5���,���,.,��7z%*Fp.,98�^�5�¦FH���5��387��u"E(*.,9³rmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r ÒL$
Ò�r'& µ��#& �m�$���¸(�g2& �M('�,6$�5��& ��3W.�7��#�57�6$�#.BFi%'�B.,98�^7M(*�,�,�����
7M(*387����#�¸(*.,��%'3a��%4%'"2r^r^rur^rurmr^rur^r &>Ô
Ò�r[� õ!6$.,"$6$.!%*Fp.,98�u38��.e@D%'�,O{(*3E(*�#gGPM���BFi%'�
(07M(*387����#�¸(*.,��%'3v�,�#:>3E(*�Õrmrur^rur^r^rur^rurmr^rur^r &�Ï
Ò�r Ñ J���3$:>.,9{%*FS(0����&/�¶I~�,�#:>���{7M(*+$���½r^rur^rur^rur^rmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r &>`
Ò�r'$ Ã�(*�,�,�����!7M(*387����#�¸(*.,��%'3v�,�#:>3E(*�-Fi%'�
(���%4%'"v7�%'3W.,�5%'�#�����!%'"-����(*.,�#3$: +4gU.,98�u68���u%*Fp.,98�u7�%'�,�5�¦I

�¸(*.,��%'3 c (<n�(*38�Y.,98�u"-%M@D��� c +�nD&/�#3$�#&/�#P�(*.,��%'3a7��,�#.5���,�¸(vrur^r^rurmrur^rur^r^rur^rurmr^rur^r &>¿
Ò�r#ÏMÔ¼ow��%G75O2���¸(*:>��(*&}%*Fk.,98�^7M(*�,.5���,�¸(*3{7�%'34.,�5%'�#�����2rmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r &>Ò
Ò�r#Ï>Ï�ow��%G75O2���¸(*:>��(*&}%*Fk.,98�u�5�M(*�¶I~q'(*�#68���v7�%'3W.,�5%'�#������rur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r &L&
Ò�r#ÏM`¤Ãw%'34q<���,:<��387��!%*FL.,98�Q7M(*�,.5���5�¸(*3U7�%'3W.,�5%'�#������FH%'�w(·.K@w%*I~.5%'38� c (<n�(*38�)(m\^]G_È`<b c +�np�#3$"$6$.

�5�#:>3E(*�Îr^rurmrur^rur^r^rur^rurmr^rur^rur^rur^rmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r &4�
Ò�r#ÏM¿¤Ã�(*�,�,�����!7M(*387����#�¸(*.,��%'3v�,�#:>3E(*�s"-%M@w���!%�q<���Q.,98�^7�%'&/"$���¦ö{(*.,.5��3W6E(*.,��%'3 r^r^rur^rurmr^rur^r &>Ñ
Ò�r#Ï�À¤ow��%G75O2���¸(*:>��(*&ßFi%'�Q.,98�·:>��('������3W.�7�%'3W.,�5%'�#�����zrmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r &>Ñ
Ò�r#ÏMÒ¼R��,.,�#&)(*.,��%'3{%*Fk.,98�u"h%�@D���!:>��('������3W.órur^rur^rmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r &L$
Ò�r#Ï�&¤Ãw%'34q<���,:<��387��!%*FL.,98�B:>��('������34.w7�%'34.,�5%'�#������Fi%'�D(·.e@D%*I~.5%'38� c (<n?(*38�U(m\^]G_È`<b c +�np�#3$"$6$.

�5�#:>3E(*�Îr^rurmrur^rur^r^rur^rurmr^rur^rur^rur^rmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r &L$
Ò�r#Ï%�Ço���9E(Mq4��%'�
%*Fk.,98�u:>��('������34.!7�%'3W.,�5%'�#�����!38�M(*�Q.,98�^%'"$.,�#&z6$&}"-%'�#3W. r^rur^r^rur^rurmr^rur^r �GÏ
Ò�r#ÏMÑ¼_a�M('�,6$�5��& ��34.
7��#�57�6$�#.!%*Fk.,98�u;k;GVér^rur^rur^rmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r �GÏ



q!r ?�:s69tut rbv;w�x <y? qG�#�#�

Ò�r#Ï�$¤Ã�(*387����#�¸(*.,��%'3È"-���NFH%'�,&)(*387���& �M('�,6$�5��& ��34.�FH%'��.,98�z7M(*�,�,�����u(*38�v.,98�z�����,.5%'�,.,��%'3
7M(*387����¶I
�¸(*.,��%'3{��%4%'"¢rmrur^rur^r^rur^rurmr^rur^rur^rur^rmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r �GÏ

Ò�r `>Ô¼Ìe3W.5���,& %G��6$�¸(*.,��%'3²�����,.�(*387��u%*F�.,98�·;k;�V¾Fi%'�B(m.K@w%*I~.5%'38�u�#3$"$6$.B�,�#:>3E(*�s(*.uÏ�$L&>Ôz_aÉ!P c (<n
(*38�CFi%'�!(07�%'38�,.�(*34.
�@���%���a%*F�ÏMÔ/�$ow& c +�n�rmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r �'`

Ò�r `�Ï�_a�M('�,6$�5��& ��34.
%*Fp.,98�mRSX�_ c (<nB(*38�Y.,98�uÌ|�L��%�jL�5��.Q�,6$"$"$�5���5�5��%'3 c +�nB(*.mÏ�$L&>Ô/_aÉ
Par^r �'¿
Ò�r `>`¼_a�M('�,6$�5��& ��34.z%*FB.,98� ��%�@D��� c (<n^(*38�
6$"$"-��� c +�n·�5���$��+E(*38��%*FB.,98� �,"-��7�.,�,6$&Í&)('�5O
(*.

Ï�$L&>Ô _vÉ!P»rmrur^rur^r^rur^rurmr^rur^rur^rur^rmrur^rur^rur^r^rurmrur^rur^r^rur^rurmr^rur^r �'¿
Ò�r `>¿¼_a�M('�,6$�5��& ��34.D%*F-.,98�QRSX·_ c (<nS(*38� .,98�BÌ��L�¾%�jL�5��.?�,6$"$"$�5�����,��%'3 c +�nS(*.?� ��� ��� %*FkÏMÔ^�$oD& �ªÀ
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P=10.00 dBm     CF=3.0 dB
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Mainamplifier output signal spectrum
P=46.10 dBm     CF=1.7 dB
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Carrier cancellation signal
P=−9.89 dBm     CF=4.3 dB
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Erroramplifier output signal
P=30.57 dBm     CF=4.4 dB
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Feedforward amplifier output signal
P=46.40 dBm     CF=3.1 dB
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ë�ìyí8î�ï�ð E:ñ�E =)òóð�� ðæô��"õ÷ö¨ï"ö$�æø�ðæïÃìXùÃøÃì?� ú¨ü�øÃõ¼ðÝï�ð'ü�ðæï�ð��#�AðÝþ÷ö¨øÃõ
ÐKÑ43KÑ�Ó 5Áà�Ö�Õ�6 Ù Ú�æ à æ3à�Õ8é$Ø�ã à�æ à�Ü±Ù
�*õ¼ðÞý ð�ö$ùÃî�ï�ðæý ð���ø ú¨ü/øÃõ¼ð ö¨ýÿþ�ôyì��÷ðæï±øÃìyý ð@��ðæô�ö��Á��ö����¼ú$ø9:Åð þNðæïÑü ú$ïÃý ð��Ê�:ìyï�ð��æøÃô%� ñ »h�´øÃõ¼ðÞî¼ù�ðÿú¨ü.øÃõ¼ðü ú$ôyôXú.�µì	��íûý ð�ö$ùÃî�ï�ðæý ð��oø*þ�ï�úY�AðAù�ù.øÃõ¼ð-@oî÷ö¨ôyìyø�� ú¨üóøÃõ¼ðQ��ðæô�ö��`ý`ö¨ø'��õ�ì	��íûü ú$ïw�:ìMLNðæï�ð��oø.øÃìyý ðc��ðæô�ö��:ùh��ö�� :Nð
�Aú$ýÿþ÷ö¨ï�ð�� ñ »h� þNðæïÑü�ú$ïÃýÿì	��í´ù�ð�� ðæï"ö¨ô.ìyø�ðæï"ö¨øÃìXú��¼ù ö�� ö$���Aðæþ�ø"ö;:�ôXð �Aú$ýÿþNð��¼ù"ö¨øÃìXú�� ú¨üµøÃõ¼ðg��ðæô�ö�� ýÿìXùÃý`ö¨ø'��õì	�´ö ôXúoú$þ"��ö�� :Åð±ö$�"õ�ìXð�� ð�� ñ

�*õ¼ð ý ð�ö$ùÃî�ï�ðæý ð���ø�ìXù :÷ö$ù�ð��°ú��=øÃõ¼ð´ü ï�ðA@�î¼ð��#���3��ðæþÅð��#�:ì	��í ð'L�ð��æø�ù]ú¨üÞöÊ��ö��#�Aðæôyô�ö¨øÃìXú��¸ôXúHú$þ ñÝÉ üö þÅðæïÑü�ð��æøÃô%�3:÷ö¨ô�ö��#�Að�� ù��Hù�ø�ðæý ìXù´ö$ù�ùÃî�ý ð�� øÃõ¼ð ú$î�øÃþ�î�ø¡ùÃìyí��÷ö¨ôÝìXù¡ùÃî�þ�þ�ï�ðAù�ù�ð��¸ð�� ð��¸ìMü öáüDï�ðA@oî¼ð��#���ù7�.ðAðæþ¤ìXù þÅðæïÑü�ú$ïÃý ð�� ñ �8�¼ðæø��/ú$ï�P¤ö��÷ö¨ô%����ðæï@��ö��á:Nð`î¼ù"ð��áø�ú ö$���Aú$ýÿþ�ôyìXùÃõ øÃõ¼ð`üDï�ðA@oî¼ð��#���áù7�/ðAðæþ ö��#�ø�ú¡ý ð�ö$ùÃî�ï�ð øÃõ¼ð¼��ö��#�Aðæôyô�ö¨øÃìXú�� ùÃìyí��÷ö¨ô ñ ë�ìyí8î�ï�ð E:ñ:9 þ�ï�ðAù�ð���ø�ù øÃõ¼ð`ý ð�ö$ùÃî�ï�ðæý ð���øg�æìyï'�æî�ìyøûü ú$ïûøÃõ¼ð<��ðæô�ö��øÃìyý ð±ý ð�ö$ùÃî�ï�ðæý ð��oø§ú¨ü�øÃõ¼ð&��ö¨ïÃïÃìXðæïc��ö��#�Aðæôyô�ö¨øÃìXú�� ôXúoú$þ ñ � ú ð�¹Hþ�ô�ö¨ì	�´øÃõ¼ð±ý ð�ö$ùÃî�ï�ðæý ð��oø§þ�ïÃì	�#�æìyþ�ôXð øÃõ�ì	�7Pú¨ü/ù�ð�� ðæï"ö¨ô�ü ï�ðA@�î¼ð��#�æìXðAù±ö¨ø��µõ�ì?��õ øÃõ¼ð��¼ðæø��.ú$ï�P ö��÷ö¨ô%�;��ðæïÝý ð�ö$ù�î�ï�ðAùhøÃõ¼ð@�Aú$ýÿþ�ôXð�¹Ç��ö��#�Aðæôyô�ö¨øÃìXú��áùÃìyí��÷ö¨ôD�ì ñ ð ñ øÃõ¼ð±ö¨ýÿþ�ôyìyøÃî#��ðhï"ö¨øÃìXú ö��#� øÃõ¼ðhþ�õ÷ö$ù"ðc�:ìML�ðæï�ð��#�AðM:Nðæø��.ðAð��¡øÃõ¼ð6ì	��þ�î�ø®ù�ìyí��÷ö¨ô�ö��#� øÃõ¼ðhú$î�øÃþ�î�ø®ùÃìyí��÷ö¨ôú¨ü*øÃõ¼ð<��ö��#�Aðæôyô�ö¨øÃìXú��¤ôXúoú$þ ñ_É ü��/ð]ö$ù�ù�î�ý ð`ö�þNðæïÑü ð��æø&:÷ö¨ô�ö��#�Að��áôXúHú$þ ADì	�Pþ�õ÷ö$ù"ð[�Zö¨ýÿþ�ôyìyøÃî#��ð ö��#�PøÃìyý ð
��ðæô�ö��#G<�¼úÝùÃìyí��÷ö¨ô7�Aú$î�ô?�y:Åð/ý ð�ö$ùÃî�ï�ð��Þü�ú$ï)ö¨ôyô:ý ð�ö$ùÃî�ï�ðæý ð���øFüDï�ðA@oî¼ð��#�æìXðAù ñ �*õ¼ð=�¼ðæø��.ú$ï�P ö��÷ö¨ô%����ðæï��.ú$î�ô?�
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ë�ìyí8î�ï�ð E:ñ:9 =��*ìyý ð9��ðæô�ö�� ý ð�ö$ùÃî�ï�ðæý ð���øM�æìyï'�æî�ìyøµü�ú$ïµøÃõ¼ð9��ö¨ïÃïÃìXðæïQ��ö��#�Aðæôyô�ö¨øÃìXú��¡ôXúHú$þ

�:ìXùÃþ�ô�ö��áú���ô%�áö ��ú$ø ì	� øÃõ¼ð`ú$ïÃìyí8ì	� AG�µõ¼ð�� ìyøûìXùûù"ðæø±ø�ú ö þÅú$ô�ö¨ï��:ìXùÃþ�ô�ö��#G ñ"É ü6ö�� ö¨ýÿþ�ôyìyøÃî#��ð ö��#�IH¨ú$ïÞöþ�õ÷ö$ù�ð`ýÿìXù�ý`ö¨ø'��õ ìXù ì	��øÃï�ú��:î#�Að�� ì	��ø�ú øÃõ¼ð]ôXúoú$þ øÃõ¼ð<��ú$ø��µìyôyôw:Åð ý ú�� ð��0ö
�/ö��Pü�ú$ïûøÃõ¼ð ú$ïÃìyí8ì	� ñP½ ��ô%��µõ¼ð��¤ö¡øÃìyý ð<��ðæô�ö��áýÿìXùÃý`ö¨ø'�"õ úY���æî�ï�ùJ�µìyøÃõ�ì	�¤øÃõ¼ð<��ö��#�Aðæôyô�ö¨øÃìXú��¤ôXúHú$þ øÃõ¼ð ��ú$øJ�µìyôyôw:Nð ð�¹:þ÷ö��#��ð��áø�úöÊ�æî�ï�� ð��Aú����¼ð��æøÃì	��í øÃõ¼ð ý ð�ö$ùÃî�ï�ðæý ð���ø�þNú$ì	��ø�ù]ü�ú$ï]øÃõ¼ð´ù�ðæôXð��æø�ð��=ü ï�ðA@�î¼ð��#�æìXðAù ñ �*õ¼ð¡ôXð���í8øÃõªú¨ü±øÃõ�ìXù
�æî�ï�� ðûìXùM�:ìyï�ð��æøÃô%� ï�ðæô�ö¨ø�ð�� ø�ú øÃõ¼ðÿö¨ý ú$î��oø±ú¨üh��ðæô�ö��´ýÿìXùÃý`ö¨ø'��õPù�ðæø§ø�ú]øÃõ¼ðÞù��Hù�ø�ðæý O�¿�ú$ø"Q8Q#�8��õ÷ö¨þ ñ>E:ñ�E�R ñë ìyí8î�ï�ð E:ñ R ìyôyôyî¼ù�øÃï"ö¨ø�ðAù�øÃõ¼ð ú$î�øÃþ�î�ø¡ú¨üûøÃõ¼ð��¼ðæø��.ú$ï�Pªö��÷ö¨ô%����ðæï�ü ú$ï øÃõ¼ðÁ�:ìML�ðæï�ð���ø¡ðæïÃï�ú$ï"��ö$ù"ðAù ñ �*õ¼ðüDî��#�æøÃìXú��áÈw¿QALKh�NM±�POU� ü�Gc��ðAù'�æïÃì%:NðAùhøÃõ¼ð���ö��#�Aðæôyô�ö¨øÃìXú�� ùÃìyí��÷ö¨ô)ö$ù±ö ü î��#�æøÃìXú��Pú¨üFøÃõ¼ðÿö¨ýÿþ�ôyìyøÃî#��ð[�óþ�õ÷ö$ù"ð ú$ïøÃìyý ð���ðæô�ö��ÞýÿìXùÃý`ö¨ø'�"õ]ö$ù�þ�ï�ðAù�ð��oø�ð��ÿì	�`ù�ð��æøÃìXú��Q� ñ I ñ �*õ¼ð*ý`ö;P ðæï�ù.ú�� øÃõ¼ðQÈw¿QALKh�NM±�POU� ü�G�R��æî�ï�� ð-ì	�#�:ì?��ö¨ø�ðAùøÃõ¼ð��:ìML�ðæï�ð���øhý ð�ö$ùÃî�ï�ðæý ð��oøÝü ï�ðA@�î¼ð��#�æìXðAù6ü*d6ø�ú ü~d�S ñMÉ üFøÃõ¼ð ôXð���í8øÃõPú¨ü)øÃõ¼ðy�æî�ï�� ðÞùÃõ¼ú$î�ô?�Ç:Nð���ö¨ô?�æî�ô�ö¨ø�ð��ðA@�î÷ö¨øÃìXú�� E:ñ 
�
&��ö��":Åðhî¼ù"ð��U=

ôXð���í8øÃõ , T¥ VXW ¾�T Èw¿6;LKVUWMXUYOZUÑü V <Z3 Èw¿-;LK!UWMXUYOZUÑü V ¬ d'< T A E:ñ 
�
LG
�µõ¼ðæï�ð\[ ùÃþNð��æì��÷ðAù.øÃõ¼ð\��î�ý�:Åðæïµú¨üóü ï�ðA@oî¼ð��#��� þÅú$ì	�oø�ùµö¨ø]�µõ�ì?�"õ]øÃõ¼ðc��ö��#�Aðæôyô�ö¨øÃìXú�� ùÃìyí��÷ö¨ô^�/ö$ù/ý ð�ö$ùÃî�ï�ð�� ñë¼ú$ï ö�þ�ï"ö$�æøÃì?��ö¨ôFý ð�ö$ùÃî�ï�ðæý ð��oøûøÃõ¼ðÞü�ú$ôyôXú
�µì	��í ùÃø�ðæþ õ÷ö$ù ø�úO:Åð ø"ö;P ð�� ùÃø"ö¨ïÃøÃì	��í�ü ï�ú$ý ö_� ðæï�� ùÃõ¼ú$ïÃøøÃìyý ð0R���ðæô�ö��8=
 ñ !-�8ö¨ôyî÷ö¨ø�ð±øÃõ¼ðhôXð���í8øÃõ ú¨ü�øÃõ¼ð
��ö��#�Aðæôyô�ö¨øÃìXú�� ùÃìyí��÷ö¨ôNü�ú$ïµøÃõ¼ð ö$�æøÃî÷ö¨ôóøÃìyý ð9��ðæô�ö��
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ë�ìyí8î�ï�ð E:ñ R�= ½ î�øÃþ�î�ø-ú¨üZøÃõ¼ð��¼ðæø��.ú$ï�P¡ö��÷ö¨ô%����ðæïµü ú$ï-öy��ö��#�Aðæôyô�ö¨øÃìXú�� ùÃìyí��÷ö¨ô
� ñ0É �#�æï�ð�ö$ù�ðÝøÃõ¼ðÝøÃìyý ð9��ðæô�ö��
I ñ ë�ì	�#� øÃõ¼ð<�Aú$ïÃï�ð��æøÿù�ðæøÃøÃì	��í´ü ú$ïûøÃõ¼ð � ð��æø�ú$ïÞö¨øÃø�ð��oî÷ö¨ø�ú$ïÿø�ú¡ýÿì	��ìyýÿì	��ð]øÃõ¼ð�ö¨ýÿþ�ôyìyøÃî#��ð�ö��#�áþ�õ÷ö$ù�ððæïÃï�ú$ï ñtÉ �¤øÃõ�ìXùg��ö$ù"ð]ú���ô%� øÃõ¼ð øÃìyý ðO��ðæô�ö�� ýÿìXùÃý`ö¨ø'�"õ+ùÃõ¼ú$î�ô?�t:Nð øÃõ¼ð�ù�ìyí���ì�����ö���ø`ðæïÃï�ú$ï ù�ú$î�ï'�Að�µìyøÃõ�ì	�¡øÃõ¼ð
��ö��#�Aðæôyô�ö¨øÃìXú�� ôXúHú$þ ñ
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�Aú���øÃì	�oî¼ðq�µìyøÃõ´ùÃø�ðæþ�� ñ
�*õ�ìXù®þ�ï�ú��AðAù�ùµùÃõ¼ú$î�ô?��ìyø�ðæï"ö¨øÃì%� ðæô%�¡ö¨þ�þ�ï�ú ö$�"õ¡ø�úÞøÃõ¼ð9�Aú$ïÃï�ð��æø®øÃìyý ð&��ðæô�ö��]ü ú$ïµøÃõ¼ð&��ö��#�Aðæôyô�ö¨øÃìXú��¡ôXúHú$þ ñ

�*õ¼ðÞþ�ï�úY�Að��:î�ï�ðÿú¨ü/ýÿì	��ìyýÿì	�Aì	��í øÃõ¼ðÿö¨ýÿþ�ôyìyøÃî#��ð`ö��#� þ�õ÷ö$ù�ðÞýÿìXùÃý`ö¨ø'�"õáö��#� øÃõ¼ð ð��8ö¨ôyî÷ö¨øÃìXú��Pú¨ü.øÃõ¼ðôXð���í8øÃõ ú¨ü øÃõ¼ðc��ö��#�Aðæôyô�ö¨øÃìXú�� ù�ìyí��÷ö¨ôm�*ö$ù®ö¨î�ø�ú$ý`ö¨ø�ð��_:F� øÃõ¼ð§î¼ù�ð§ú¨ü�öJrS�-�µò>�c»�st ù'�æïÃìyþ�ø ñ �*õ¼ð6î¼ù"ö¨í ðhú¨üøÃõ�ìXù®ù'�æïÃìyþ�ø®ìXùµþ�ï�ðAù"ð���ø�ð�� ì	�¡ö¨þ�þNð��#�:ì ¹"� ñ Ï¼ñ
ÐKÑ43KÑ�Ò 5Áà�Ö�Õ�6 Ù Ú�æ à ×�Û�æ ç0à�Ü�é;Õ4Ù ÚDÛ�Ü
�®ü ø�ðæïÝøÃõ¼ðg�Aú$ïÃï�ð��æø±øÃìyý ðg��ðæô�ö����/ö$ù ð��8ö¨ôyî÷ö¨ø�ð��áö�ù"ðæýÿì�RÏïÃìyí8ì?� ��ö;:�ôXðÿõ÷ö$ùÝø�úO:Nð ö$ù�ù�ðæý�:�ôXð�� ��ö¨î¼ùÃì	��í øÃõ¼ðù"ö¨ý ð¡øÃìyý ðÇ��ðæô�ö�� ñ �*õ¼ð ù�ðæôXð��æø�ð��=ù"ðæýÿì�RÏïÃìyí8ì?�3·6ëXR���ö;:�ôXð´ìXù þ�ï�úY�:î#�Að�� :F�vuJwXxmy s{z)| wp}p~py s �÷ö¨ý ð��!]�IR�# 9:ñ �*õ�ìXù���ö;:�ôXð±õ÷ö$ùµøÃõ¼ðhü�ú$ôyôXú
�µì	��í ù�þÅð��æì�����ö¨øÃìXú��¼ù�=

¸ ½ þNðæï"ö¨øÃì	��í ü ï�ðA@�î¼ð��#���]î�þ ø�ú���� ¶ ( �
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¸ ½ î�ø�ðæï��:ì�ö¨ý ðæø�ðæï�� ñ ���Þýÿý
¸ f§ú$ýÿì	�÷ö¨ô ö¨øÃø�ð���î÷ö¨øÃìXú�� Al
�# ¶ ( � ��� E*� È0G I ñ �@�7»�H�ý
¸ � ðæýÿþNðæï"ö¨øÃî�ï�ðûï"ö���í ð[=�R Ï � 1A1A1�� 
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Feedforward amplifier 

offset: 200kHz RBW: 30kHz
offset: 250kHz RBW: 30kHz
offset: 400kHz RBW: 30kHz
offset: 600kHz RBW: 30kHz
offset: 1.2MHz RBW: 30kHz
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Main amplifier ∆P
out

=−0.37 dB

offset: 200kHz RBW: 30kHz
offset: 250kHz RBW: 30kHz
offset: 400kHz RBW: 30kHz
offset: 600kHz RBW: 30kHz
offset: 1.2MHz RBW: 30kHz
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