
� � ��� � ��� ��� 	 ��� 
 �������� � ����� � ��� 
 ���
� ��� � ������
 ��� � �� 
 �"!#�$�����

%'&
(*)�+,.- / 021 )$35476 0 498:3 02;=<

>�?A@9BC?EDABCFHGJIK>�LHBNMPOJGQI2OARBNMP?EFSMPITBVU'BXWYI2Z\[A]AO_^9U`I2GQBNacbde?fagOJFHOQ]EOQI\h.]A[fBCGJFHI2Gji\RBNMP?AFkMPIAbflmFka % I.^'bmn�I2GQOJ]A@.^NLpoJqCr9s2tvuwxBNayOQGJB5BCZ7>�?A@2BC?ADf^NGQFS^K>�LHBNMcOQGQI2OERBNMc?AFSMC^zBTU`B{WYI9Z\[A]EO|^9U'I9GQB}aPbd~?�agOQF�OQ]AOJI\h.]A[fBCGJFHI9G�i\RBNMP?EFSMPIEbAlmFSa % I.^`b�n�I2GQOQ]E@.^�L�oQq�r9s2rvu|bhf��w���o�>Y>���W�hEu|b�w�^9aQaJ^9M|D`]�agBCOJO|a�de?fagOJFHOJ]AOQB5IN��i�BNM�DE?AI9L�I9@ & oQqCr2r9�.u>���>���oe>Y>���W�hAu_bfw�^9aJaQ^9M|D']fagBCOJO|a�de?fayOQFHOJ]AOQBzIN�Yi�BNM|DA?AI9L�I9@ & oQq�r9r`qNu
h.] % Z\FHOJOQBNU{OQIKOQDABT�=B�[f^�GJOQZ\BC?'OpIN�Y>�L�BNMPOQGJFSMC^NL�>�?A@2FH?ABCB�GQFH?E@K^�?fUxWYI9Z�[A]AOQB�G5h'MPFHB�?fMPBF�?:[f^�GJOQFS^NLm��]AL���LHLHZ�BC?`O�I��YOJDABzGQBN�.]AFHGJBCZ\BC?'O|a���I9GjOQDABTU`BC@2GQBCB�I��

���=�E�'�Y�����x :¡5¢y£y�Y¤`�Y¥5¡p¦
^NO�OQDAB

§�¨ª©Y©�¨¬«��®ª©�¯K°±°x©³²C´ª©�°:²C°:®�°:¯¶µ�·�°:¯\«\�´ªµ¬¸¹µ»º�¼
§�½A¾À¿AÁ�Á�Â

MÃ w�^2aQaQ^2M�D']fayBCOQO_a�d~?�agOQF�OQ]AOJB5I��ÄiÅBNM|DA?AI2LHI2@ & q�r9r�Æ

h.F�@9?f^NOQ]AGJB¹IN��Ç=]AOJDAI9G �=B�[f^�GJOQZ\BC?'OYI���>�L�BNMPOQGJFSMC^NL�>È?E@9FH?EBCBCGQF�?A@K^�?�UÉWYI9Z�[A]AOQB�G5h'MPFHB�?fMPBw�^ & q�t`b�q�r9r�Æ
WYBCGJOQF���BNU %`& Ê ^2MPI %¬Ë �AÌ�DEFHOQBipDABNayFSa=h.]A[fBCGJÍ`FkagI2G
Ç5MCMcBC[AOQB}U %`& Î GQBNU'BCGQFkM5Ï¹�fwxI2GQ@2BC?`OJDf^�L�BCGCbEn�GQI���B}aQagI2G=IN��>�LHBNMcOQGQFkMC^�L�>�?A@2FH?ABCB�GQFH?E@WYD�^�FHGJZ:^�?Ðbf�=BC[f^NGQOQZ�BC?`O�WYI2Z\Z\FHOJOQBCB�I2?ªÑjG|^2U`]f^NOQBÒhÓOQ]fU`B�?`O_a



�



� �������	��
����
�������������������������� ��!��"�#

$ �%
'&(��
��)���*��+��-,.� ��/�������

0 ¾
¸21"34*5 §'6*7�1%8:95©;6<9<=;8:6?>9½

h.] % Z\FHOJOQBNU{OQIKOQDABT�=B�[f^�GJOQZ\BC?'OpIN�Y>�L�BNMPOQGJFSMC^NL�>�?A@2FH?ABCB�GQFH?E@K^�?fUxWYI9Z�[A]AOQB�G5h'MPFHB�?fMPBI9? w�^ & qCt'b�q�r9r�ÆEb F�?:[f^�GJOQFS^NLm��]AL���LHLHZ�BC?`O�I��YOJDABGQBN�.]AF�GQBCZ\B�?.O|a���I9G�OJDABTU`BC@9GJBCBzI���=I'MPOQI2G=IN��n�DAFHL�I.ayI9[AD &
@BA�#:��
�/C���

ipDABCI2GQBCOJFSMC^NL�^N?fU±[AG_^9MPOJFSMC^NL�^2ag[fBNMPO_a=I���Z\I'U'BCL�I9G_U`BCGjGQBNU`]�MPOQF�I9?xOJBNM|DA?AFS�.]ABNa���I9G5]�agBVF�?xOJDABMPI2?`OJBED`OjI���MPFHG_MP]AF�OjagFHZK]ALk^�OQF�I9? ^�GJBÒF�?`Í.B}agOQF�@.^NOQBNUmbGF�F�OQD�[f^NGQOJFSMP]ALk^�Gz^NOQOJBC?`OJFHI2?�OQI\[AGJI % L�BCZ:a�FH?GHÍ.I9L�Í`F�?A@{McLHI'M-I.BNU\^�?�^�LHI2@:MPF�G|MP]AF�OQG & ^�?fU:OQI{FH?'OQB�G|MPI2?A?ABNMPO ^�?fU:[f^9M-I2^�@2FH?A@�^�[A[ELHFSM�^�OQF�I9?fac�Î FHG_agO�bf^�?�^NLH@2I9GQF�OQDAZÀ��I9GjOQDABzBKJ MPFHB�?`O agFHZK]ALk^�OQF�I9?KI���McLHI'M-I.BNU\^�?�^�LHI2@:MPF�G|MP]AF�O|aYFSajU`BNaQMcGQF % BNU^�?�UªayFHZK]ALS^NOQFHI2?xGJBNag]AL�O|a5^NGQBK[AGQB}agBC?'OQBNU��Vi�G|^2U`FHOJFHI9?�^�LYayFHZK]ALS^NOQFHI2?x[AGJI9@2G|^�Z aPb�F�DAFSM|D�ZK]fagO�^9MKHMP]AG_^�OJBCL & agI2LHÍ.B OQDAB¬^9aQayI'MPFS^NOQBNU�U'FML�BCGQB�?`OJFS^�LjBN�.]f^�OJFHI2?faNF�F�OQD^ªOJFHZ\B U`FSaJMPGQBCOJFPON^NOQF�I9?�Z�BCOQDAI'U% BNMPI2Z\B5BED'OQG_^�I9G_U`FH?�^�GQF�L & MPI9Z�[A]AO|^NOQF�I9?f^NLHL & BED'[fBC?fagF�Í.B�F�DABC? ^N[A[ALHF�BNU\OQI�agF�ZÒ]ALk^�OJFH?A@zOQDEB¹OJG|^N?GHagF�BC?'O % BCD�^}Í'FHI2GYI���MPL�I'MQI.BNUT^�?f^NLHI2@KMPFHG_MP]AFHO_aP�"ipDABNayBzMPF�G|MP]AF�O|a�^NGQB�MPLHI'M-I.BNU{^NO�^=��GQBN�.]ABC?�M & F�DAIÓagB[fBCGQF�I'UxFSa=O & [AFSM�^�LHL & I2G|U`B�G|a=IN�pZ ^�@9?EFHOQ]�U`B{ayZ:^�L�LHBCG�OJDf^�?�OJDAB{OQF�Z\B5FH?'OQB�GQÍ2^�L"I���FH?'OQB�GQBNayO�OQI\OJDABU`BNayFH@2?ABCGC��ipDABT?f^�OJ]AGQBTI��YOJDABTMC^�LkMP]ALS^NOQF�I9?fa�GQBN�.]AF�GQBNaYOQDf^NO=F�?xI9G_U`BCG�OJI:MPI9?�agOQGJ]fMPO�OJDAB{ayI9LH]EOQFHI2?INÍ.BCGYOQDABzOJFHZ\B�F�?`OJBCGQÍ2^�LfIN��F�?`OJBCGQBNayOCb'^�? ^2MCMP]AG_^�OQB agI9L�]AOQF�I9?:ZK]fagO % BzMPI2Z\[A]AOJBNU ��I2G�BCÍ.BCG & M & McLHBI��"OJDAB5DAF�@9DÒ��GJBN�.]ABC?fM & MPLHI'M-I{FH?KOQDEB5FH?'OQBCGJÍ2^�Leb'^N?fUÒOQDEFSapM�^�?\F�?`Í.I2LHÍ.BpOJDAI9]�aQ^�?�UAa�IN��M & MPLHBNac�"ipDAB^�L�@9I2GQFHOJDAZÀOQI % BzU`BNaJMPGQF % BNUÒay] % ayO|^�?'OQFk^�L�L & GQBNU`]�MPBNaÄOJDAB�agFHZK]ALk^�OQF�I9?KOQF�Z\B�F�FHOJDAI9]AO MPI9Z�[AGQI2Z\FSa*HFH?E@x^2MCMP]AG_^9M & %`& BRD`[AL�I9F�OQFH?E@\OQDAB{[EGQI9[fBCGJO & OQDf^NOVOQDEB % B�Df^CÍ`F�I9GzI���ag]fM|D�^:MPF�G|MP]EFHO|ajFH? ^ @2FHÍ.BC?DAF�@9D±��GJBN�.]ABC?fM & MPL�I'MQI:M & MPL�B5FSa�ayFHZ\F�LS^NGCb % ]AOj?AI9OjFSU'BC?`OJFSMC^NLeb'OQIKOQDAB % BCDf^CÍ'FHI9GjFH?:OJDABV[AGJBNMPBNU'FH?A@^�?�U���I2LHL�ISF�F�?A@{M & MPL�BNaP��ipDAFSa�^NLH@2I9GQF�OQDAZÀFSapF�?\FHO_agBCL �"^VZ\I'U'BCLfI9G|U'BCG�GQBNU']fMPOQF�I9?\OJBNM|DA?AFS�.]AB.b'ayFH?fMPBFHO�agF�Z\[AL�F��fBNa�OJDABV]A?�U`BCG|ayO|^N?fU`FH?E@\I���OQDEBV[AGJI % L�BCZ7^�?�UxGQBNU`]�MPBNapFHO_a=McI9Z\[A]EO|^�OJFHI2?f^�L�MPI.ayOC� Î ]AGTHOQDEBCGzZ\I'U`BCLYI9G_U`BCGzGQB}U`]fMPOJFHI9?»FSaz[fI.aQayF % L�BUF�DEFSM|D�^NLHLHIVFja5��I9G{ayFH@2?AF���M�^�?'OVay[fBCBNU`]A[�a¹FH? MPF�G|MP]AF�O|aMPI2?`O_^�FH?EFH?A@KU`F�@9F�O|^�L"McI9?'OQGQI2L"MPFHG_MP]AF�OQG & �
W=BED'OCb�FpB�U`BNaJMPGQF % B$^�?�^�LH@2I9GJFHOQDEZ ��I9G�BKJ MPF�BC?`O	XVYGZ\[�]GH�LHBCÍ.BCLTayFHZK]ALS^NOQFHI2? IN�Ò��GJBN�.]ABC?fM & HU`BC[fBC?�U`BC?'O5BCLHB�Z\BC?'O|aPbEag]fM|D»^9a5OJG|^�?�agZ\FkaQagF�I9?�L�FH?ABNa�F�FHOJD»^�G % FHOJG|^�G & aQMC^NOQOJBCGQF�?A@\[f^NG|^�Z�BCOQBCG�U`BEHaQMcGQFH[EOQFHI2?faPb5I2G MPI9Z\[ELHFSM�^�OQB}U(^SH��¶F�?`OJBCG|MPI2?A?ABNMcO�F�FHOJD ?AI2?ALHF�?ABN^NG±OJG|^N?fagFkagOQI2G�U`GJFHÍ.BCG_a\^�?�U GQBEHMPBCF�Í.BCG|ac�KipDAB\BCL�BCZ\BC?'O|a�MC^N? % B\GQB�[AGQBNayBC?'OQBNUxF�?ªOJDABÒ��I9GJZ�I���^\��GQBN�.]ABC?fM & H�U`I9Z ^�FH? Z\I'U`BCLYI2G^{O|^ % LHBVIN�YZ\BN^2ag]AGJBNUÒ��GQBN�.]ABC?�M & H�U`I2Z:^�F�?:UA^�O_^`��_=]EG5^N[A[AGQIÓ^9M|D�FH?AF�OQFk^�LHL & ]�agBNaj^ ��I2G|MPB}UxagO_^ % L�BU`BNM�^9U`BEH %'& H�U`BNMC^2U`B2`baÄZ\F�?AFHZ\FcON^NOQF�I9?K^�[E[AGQIÓ^9M|D±OJI{MPI2?fagOJGQ]fMcOj^Vag]EZ#I��"G_^�OQF�I9?f^NLm��]A?fMPOJFHI2?fap^N[GH[AGJISD'FHZ ^�OQF�I9?�b�F�DAFkM�D�Z:^ & Df^CÍ.B{U'IdOCBC?�a IN��[fI9L�BNaz^�?fUeOCBCGJI.ac�VipDAFka5]A?A?ABNMcBNaQaJ^�GQF�L & DAFH@2DGH I2G|U`B�GZ\I'U`B�L FkaÄOJDABC?\GJBNU`]fMPB}UX]fayFH?A@K^z@9]f^NG|^N?`OJBCBNU\ayO|^ % LHBzZ\I'U`BCLEI9G|U'BCG�GQBNU']fMPOQF�I9?�aQM|DABCZ\B % ^9agB}U I2?% ^NLS^�?�MPBNU{GQBN^NLHFPO}^�OQF�I9?fac�f_j?fMPB�OQDEB5GQBNU']fMPBNU:H�I9G_U`BCGYZ\I'U`B�LAFSaYU`BCGJFHÍ.BNU�b.^�?\F�Z\[A]ALkagB�GJBNag[fI9?�agBzMC^N?BN^2agFHL &�% B±@2BC?ABCG_^�OJBNUm� Î F�?f^�L�L & b"OQDAB�FHZ\[A]ELSagB{GJBNag[fI2?fagB MC^N? % B±BgJ:MPF�BC?'OQL & F�?fMPI9GJ[fI9G|^NOQBNU�F�?`OJI^:MPFHG_MP]AF�OjagFHZK]ALk^�OQI2G=]�agFH?E@\GQBNMc]AG|ayFHÍ.B{McI9?'Í.I9LH]EOQFHI2?��z>DA^NZ\[AL�BNa�F�?fMPL�]fU`FH?E@\^\OQG_^�?fayZ\FSaJagF�I9?xL�FH?AB
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Î FHG_agOj^N?fU ��I2GQBCZ\IÓagOjdYZÒ]fayOj^9M-I`?EISF�L�BNU`@2B5OQDABT@9]AFkUA^�?�MPB.bADABCL�[�b`Z�I9OQF�Í2^�OQF�I9? ^�?�U±BED'[fBCGQOJFSagBI��jZ & OJDABNayFSaV^2U`Í'FSagB�G{n�GQIN�J� Ê ^9MPI %�Ë ��Ì�DAF�OQB.�¬ipDAGQI2]A@9DAI2]AO{Z &x& BN^NG|aV^NO��	��
 DAB:^�L F�^ & aFHZ�[AGQBNaJagBNU{Z\B�F�FHOJD±DEFSafI'?AIVF�LHBNU`@2Bz^�?�U±DAFkap^ % FHLHF�O & ^N?fU�F�FHLHL�FH?A@2?ABNaJaÄOQI�agD�^�GQBzF�OfF�FHOJD:I9OQDEBCG|ac�

W=I2O=I2?AL & U'FSU±DEB{ag]E[ B�GQÍ'FSagBzZ & F�I9G�ImbfBC?fay]AGQF�?A@ÒF�O|ap[AGJI9@2GQBNaJaPb��.]f^�L�FHO & ^�?fUxGJBCLHBCÍ2^N?fMPB.b % ]AOjDAB^�LkagIKBC?fMPI2]AG|^N@9BNU ^�?fU\O_^�]A@2D`OjZ\B5DAIVFOQI�ag]A[fBCGJÍ`FkagBzZ & ayBCL��Å^�?fU\I9OJDABCG_aP�d=^NZ�^NLSagI:@2G|^�OJBP��]AL�OJI:Z & OJDABNayFSa5GQBN^2U`BCG_aPb�n�GQIN��aP� Ê I2?f^�OJDf^�? Ç=LHL�BC? ^�?fU�h.OQB�Í.BC?»lmBCB % ��I2G^�L�LmOJDAB5DABCL�[:^�?�U±McI9?fayFSU`BCG_^�OJFHI9?�OQDAB & BED'OQBC?�U`BNUÒOJIVZ\B�U`]AGJFH?A@{OJDABzMPI2]AG|ayB5I���OQDAFka�F�I9GTI��Yn�GQIN�J�lmBCB % U`FkUVZÒ]fM|DVIN��OJDAB=@2GQI2]A?fUUF�I9GTIz��I9G�WYDf^N[AOQBCG ^z^�?fU F�^2ap^�L F�^ & a�^CÍ9^NFHLk^ % L�Bp��I9G�U'FSaQMc]faQayFHI9?�aI9?�OQDAB�Z:^NOQOJBCGC��nÈGJI��J��Ç=LHL�BC?{Df^9a % BCBC?�^¹McI9?fayO|^�?'O�ayI9]AG_MPBjI���B�?fMPI9]EG|^�@2BCZ\BC?'OYayFH?fMPB�Z & ^�GJGQFHÍ2^NL^�O����
{��de?�LS^NGQ@2Bª[f^NGQO\OJDAGQI2]A@9D³DAFSaÒBgLmI2GQO_a±^N?fU�[ B�G|agB�Í.BCG|^N?fMPB.b�OQDEB�����¶@9GJI9]A[ ^�O\OJDABÏ�BNagBN^NG|M|D l�^ % I9G_^�OQI2G & IN�Y>�LHB}MPOQGJI9?AFkMCapGQBCZ ^�FH?�ap^V�fG|ayOTH�G|^�OJBVGJBNagBN^NG|M|D:BC?`Í'FHGJI9?AZ�BC?`OYIN�CF�DAFSM|D:dDf^2U±OQDEB¹[EGQFHÍ'FHL�BC@9BjOQI % BT^XZ\B�Z % BCG��h.BCÍ.BCG_^�L'I9OJDABCGYZ\BCZ % BCG_amI���Z & GJBNagBN^NG|M|DV@2GQI9]E[ÒDf^CÍ.BjMPI2?`OJGQF % ]AOQB}UVU`F�GQBNMPOJL & I9GYF�?fU`FHGJBNMPOJL & OJIOQDEBfFpI2GTI U`BNaQMcGQF % BNUzFH?TOQDAFkaÅOJDABNagFkaP��Ï�FkMC^�G_U`Izi�BCLHFkM�DAB�Í.BNa I & ^�?fU Ë BCF�OQD W5^ % I9G_a FpB�GQBpZ�I9GQBYOJDf^�?MPI2LHLHB}^�@9]EBNap^N?fUÒ��GQFHB�?fUAaP��ipDABCF�G�MPI2Z\[f^�? & ^�?�U±ay]A[A[fI9GJO=Z ^9U`BjOQDAB�@9I.I'UxOQF�Z\BNa % BCOJOQBCG ^�?fU\OJDAB% ^2U OJFHZ\B}a�Z\BCGJBCL & ��I9GJ@9BCOJO|^ % LHB.��d�Df^9UÒOJDAB5[AL�BN^9ay]AGQB�I��;FpI2GTI'FH?A@ MPLHIÓagBCL & F�FHOJD\d % G_^�DAF�Z#>�L���^2U`BCL��GQI2Z F�DEI9Z d=GJBNMPBCF�Í.BNUxBED'OQBC?�agFHÍ.BK^2aQayFSagO_^�?fMcB.�»Ç % B�F�^2aV^�L F�^ & aV^ I'?AIVF�LHBNU`@2BN^ % LHBKGQBNayI9]AG_MPB��I9G�^�? & ayI9GQOjI��Ä�v]AB}agOQF�I9?:I��Ä^XOJDABCI9GJBCOQFkMC^�L�?f^�OJ]AGQBÓ�pÇ=?�U`GQBEF³lm]AZ:aJUA^�F�?AB.b F�DAFHL�BV^NO����
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� ipDABTÍ.BNMPOQI2GpIN��F�?A[A]AO_a�OJIK^XL�FH?ABN^NG�a & ayOQBCZ��
� ipDABzÍ.BNMPOJI9GpIN�YI9]EOQ[A]AO_a�IN�Y^{LHF�?ABN^NG�a & agOJBCZ��
 Ï�BNayFSU`]f^NL�Í.BNMPOJI9G
� >�GJGQI9GjÍ.BNMPOJI9G���ipDABzBCL�BCZ\BC?'O|^NG &V% ^9agFka�Í.B}MPOQI2G|aÄ��I9G����z^�GJBTU`BC?AI2OQBNU ����� :�:�: ��� � �

WK$-��������-,w�^NOQGQFkMPBNa�^�GQBTU`B�?AI9OJBNU\FH?\]A[E[ B�GTH�MC^9ayB F�F�OQD:OQDEB % I2LSU\Z:^�OJDÒ��I9?'OCb'B.� @E�Hb��x�pWYI2Z\[fI9?AB�?`O_aIN��^¹Z:^NOQGQF D{^NGQBzU`B�?AI9OJBNUXF�?Ò]E[A[fBCGTH�I2GpL�ISF�BCGTH�MC^2agB�F�FHOQDKOQDEB5[ALS^NFH?KZ:^�OJDX��I2?`O�b.]fagF�?A@VOJDAB^N[A[AGQI2[AGQFk^�OJB\ay] % aQMcGQFH[EOCb�B.� @E�Hb������5I2G��������KipDABK^NLH@9B % G|^NFSM{I9G�%=BCGJZ\FHOJFH^N?xOJG|^�?�ag[fI.ayB\I���^Z:^NOQGJFPDKFSa�U`BC?EI9OQB}U±^2a����"�YipDABTFSU`BC?'OQF�O & Z:^�OJGQFPDKFSa�U'BC?AI9OJBNU %`&! I2G %'&" � F�?fU`FkMC^�OJFH?A@OJDABzZ:^�OJGQFPDKayFPOCBÓ�
X�#^�#�*$#�����*,

_j[fBCG|^NOQI2G|aj^�GQBTU`B�?AI9OJBNU±F�?±]E[A[fBCGTH�MC^9ayB�F�FHOQD OQDABTaJMPGQF�[AOÄ��I2?`O�bAB.� @E�Hb%$ �
5&#�$���#,h.[�^9MPBNa�^NGQBzU'BC?AI9OJBNU�F�FHOJD\OQDAB % LS^2MQI % I.^�G_U % I2LSU\Z:^NOQDÒ��I2?`O�b`B.� @A�Hb����9�YipDAB a & Z % I9LkaÈ��I2GayI9Z\B5[�^�GQOJFSMP]ELS^�Gjay[f^9McBNa�]�agBNU\FH?:OJDAFSapOJDABNagFka�^�GJB

�

' � o)(�� �)*,+-� �.�Nu Î ]E?fMPOQF�I9?Tag[�^9MPBYI��EZ\I'U`]ELHIdH�FH?'OQB�@9G|^ % LHB���]A?fMcOQFHI2?fa�o F�?zOQDABYlmB % B}ag@9]EB�agB�?fagB9uZ ^�[A[AF�?A@V��GQI2Z#OQDEB¹F�?`OJBCGQÍ2^NL0/ � �)*,1 OQI2���N�
'03Co)(�� �)*,+-� �.�Nu Î ]E?fMPOQF�I9? ag[f^2MPBpIN��aQ�.]f^�GJBEH�FH?'OQBC@2G|^ % LHB���]A?fMPOJFHI2?faÄo�FH?TOQDAB�lmB % BNay@9]ABjayBC?fagB2uZ ^�[A[AF�?A@V��GQI2Z#OQDEB¹F�?`OJBCGQÍ2^NL0/ � �)*,1 OQI2���N�
4 � o)(�� �)*5+6� ���Nu Î ]A?�MPOQF�I9?Tag[f^2MPBYI���McI9?'OQFH?']AI2]fagL & U`FcL�BCGQBC?'OQFk^ % L�B���]A?fMcOQFHI2?fa�Z:^�[A[EFH?A@Y��GQI9ZOJDABzFH?'OQBCGJÍ2^�L0/ � �)*,1 OJI"���N�
7�h.B�O�I��Y?f^NOQ]AG_^�L"?`]EZ % BCG_aPb.Fe� B.�Hb�8.q � � � :�: ::9.�
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� ��� H�U`FHZ\B�?fagF�I9?f^NL�>�]fMPL�FSU`BN^N?:ag[�^9MPB.�
4 � � H�U`FHZ\B�?fagF�I9?f^NL�MPI2Z\[ALHBRDKag[f^2MPB.�

13��! #�%���� R
����������0��,Z� �<13��! #�%���� � $�����$���%��#,WYI2Z\[ALHBRDÒ��]A?fMPOJFHI2?fa=I���MPI9Z�[ALHBEDKÍ2^�GJFS^ % LHBNa5^NGQBKU`B�?AI9OJBNUxFH?�]A[E[ B�GTH�MC^9ayBUF�F�OQDxOJDAB % I9LkU:HZ:^NOQDz��I9?'OCb9B.� @A����o	�9u|��d ��OQDEBÄ��]A?fMcOQFHI2?{FSa�^jG|^�OJFHI2?f^�LA��]A?fMcOQFHI2?�b9I'MCM�^9agF�I9?f^NLHL & ^5ay] % aQMcGQFH[EOMC^N? % BT]fagB}U OJIÒF�?fU`FkMC^�OJB5OQDABzI2G|U`BCG�IN�YOQDEBVU'BC?AI9Z�FH?f^NOQI9G�[fI9L & ?AI2Z\FS^NLeb`BÓ� @A�
���No�9u
WK��, ��-%�%�$E���#����,ipDAB5��I2LHLHIVF�F�?A@{FSa�^ % GQF�BP��U`BNaJMPGQF�[AOQF�I9?:I���I9OJDABCGjZ\FSaJMPBCL�LS^�?EBCI9]fa�?AI2Z\BC?fMcLS^�OJ]AGQB

�

oyu � ipDAB\ay]A[fBCG|aJMPGQF�[AO���U'BC?AI9OJBNa5OQDAB�� OJD F�OQBCG_^�OJB{I��jOQDEBK^9aQayI'MPFS^NOQBNU �v]f^N?`OJFHO & bmBÓ� @A��b � �Fka=OQDEB�� OJD FHOJBCG|^NOQBVIN� � �zde?fU'BED`F�?A@K@9BC?AB�G|^�L�L &:% BC@9F�?fa���GJI9Z����*� % ]AOzagI2Z\BCOJFHZ\BNa^NLSayIX��GJI9Z���� q9��Ì�DEFSM|D±FkapOQDABTMC^2agBTagDEI9]ALkU % BTMPLHBN^NGp��GQI2Z#OQDABTMPI2?`OJBED'OC�
oyu��»ipDAB5ay] % aJMPGQF�[AO��{U`B�?AI9OJBNa�OQDAB�� OQD MPI2Z\[fI9?AB�?`O�IN��OJDAB5^2aQayI'MPFS^NOQBNU\�.]f^N?`OJFHO & b.^2aÈZ�BC?GHOJFHI2?ABNU{^ % INÍ.B.�YWYI9Z\[fI9?EBC?`O�FH?fU`BRD`F�?A@=@2BC?ABCG_^�L�L &z% BC@9F�?faÅ��GQI2Z���� q9�C_�MCMC^9ayFHI2?f^�L�L & bOJDABKag] % aQMPGJFH[AO�FSaz^�LkagI\]fayBNU�FH?�GQBc��BCGQBC?�MPBzOQI:OQDAB{I2G|U`B�G5I���^�? ^�[A[AGJIVD`F�Z:^�OJFHI9?Ðb % ]EOOJDAI.ayB{MC^2agBNafF�F�LHL % B MPLHB}^�GÄ��GJI9Z7OQDEBVMcI9?'OQBED'OC�
� �=BC?AI2OQBNaYOQDABjFHZ ^�@9F�?f^�G & ]A?AF�OCb � ��� �Vq.��ipDEB5LHIVFpB�GTH�MC^9ayB % I9LkUÒZ:^NOQD{��I9?'OÄFkaÄ]fayBNUÒOJIU'FSagOJFH?A@2]AFSayD:FHOp��GQI2Z#OQDEB¹OJDABzLHBCOJOQBCG��f�
� �=BC?EI9OQB}apOQDAB5?']AL�LmÍ.BNMPOJI9G�I��È^�[A[AGJI9[AGJFS^NOQBTagF OCB.b`OJDf^�O�FkapOQDAB�Í.BNMPOQI2GfF�F�OQD:^NLHL�OCBCGJI{MPI2Z�H[fI2?ABC?'O|aP�
 o"!�u�lmIVFpBCG % I9]A?fU MPI9Z�[ALHBED'FHO & �
# o$! u �j[A[fBCG % I9]A?fU�McI9Z\[AL�BED'FHO & �

� �
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� � ���$� � 
 ��$�����

ipDABzBCÍ.BCG�FH?fMPGJBN^9ayFH?A@ agF OCBz^�?�UxMPI2Z\[ALHBRD`F�O & IN�YOQI'UA^ & 
�apF�?`OJBC@9G_^�OQB}U\MPFHG_MP]AF�O�U`BNayFH@2?fa�^�?fU\OJDABMPI2?`OJFH?']AI9]fa�U'BCÍ.BCLHI2[AZ\BC?'OAIN�A[AGJI'MPBNaJagFH?E@=OJBNM�DE?AI9L�I9@9F�BNa D�^9a�LHBNU=OJI5^N?zFH?fMPGJBN^9ayBYFH?5OJDAB���^ % GJFSMC^NOQFHI2?MPIÓagO|az^N?fUªU'BCÍ.BCLHI2[AZ\BC?'OpOJFHZ\BzIN�jag]�M�D»U`B}agFH@2?faP� d~?�I2G|U`B�G5OQI:Z\F�?AFHZ\FcOCB�OQDABNayB{@9GJISF�F�?A@ MPI.ayO|acb^9M�MP]AG|^NOQB ^�?fU:GQBCL�FS^ % LHB5Í.BCGJF���M�^�OQF�I9?:I��ÈBN^9M|D:[AGQI �yB}MPO % BP��I9GJB¹��^ % GQFSM�^�OQF�I9? % B}MPI9Z\B}aÄFHZ�[ B�G|^�OJFHÍ.B.bagIKOQD�^�O���^ % GJFSMC^NOQBNU:MPF�G|MP]AF�O|a���]A?fMPOJFHI9? MPI2GQGJBNMPOQL & I9? �g�fG_agO�agFHL�FSMPI2?
`�
Ç5a�MPF�G|MP]AF�O|a % B}MPI9Z\B"LS^NGQ@2BCG"^�?fUzZ\I9GJB�McI9Z\[AL�BED�bCU`BNayFH@2?¹OJBNM|DA?AFS�.]ABNa % BNMPI2Z\B�Z\I2GQB�B�LS^ % I2G|^�OJB^�?�UÉF�?A?AINÍ2^�OQF�Í.B{FH?�I2G|U`BCGzOJI ��]ELHL & BED'[ALHI2FHOjOQDAB�^CÍ9^NFHLk^ % L�BKag[f^2MPB.�{Ç=LkagIEbÅOJDABKMPI2?`OJFH?']AFH?A@�OQGQB�?fU��I9G�FH?fMPGJBN^9ayFH?A@ ag[fBCB}UAaÒI�� I9[fBCG|^NOQF�I9?Z:^SI.BNaVF�O{FHZ\[fIÓaQagF % LHB:OJI$U`FSaJMPI9]E?`OK[AGQB�Í`F�I9]fayL & FH@2?AI9GJBNUBKL�BNMPO_a�I��"OQDEB=F�?`OJBCG|^2MPOQF�I9? % BCO*FpBCB�?\MPF�G|MP]EFHO|a�^�?fUÒOJDABCF�Gpay]AGQGJI9]A?�U`FH?A@TBC?'Í`F�GQI9?EZ\BC?'OC��ipDAB�GQBP��I2GQB.bFHO % BNMPI2Z\BNa�?ABNMPBNaJaQ^NG & OQDf^NOY^9M�MP]AG|^NOQBjMPF�G|MP]EFHO"agF�ZÒ]ELS^�OJFHI2?¹Z�BCOQDAI'UEa % Bj^�[E[ALHF�BNU¹F�?fagOJBN^9UVIN�mI2OQDAB�GZ\I2GQBzFH?'OQ]AF�OQF�Í.B % ]AO5L�BNaQajU`BCO_^�F�LHBNU:^�[E[AGQIÓ^9M|DABNa=OJI\Í.BCGQF ��MC^NOQFHI2?�bfag]�M�D¬^9a=OJFHZ\F�?A@KagF�ZÒ]ALk^�OJFHI9?:I2G��]A?fMcOQFHI2?f^�L"ayFHZK]ALS^NOQF�I9?�� Î I2G5^NLHL�[AG_^9MPOJFSMC^NL�[A]AGJ[ IÓagBNacb OJDABV@2BC?ABCG_^�L"MPF�G|MP]EFHO�ayFHZK]ALS^NOQF�I9?\[AGJI % L�BCZFSa�MPI9?fayFSU`B�GQBNU»^9a5Df^CÍ'FH?A@ % BCB�?�ayI9LHÍ.B}Um�ÒWYI9?'Í.BC?'OQF�I9?f^NLYMPFHG_MP]AF�O5ayFHZK]ALS^NOQI9G_aPb�U`BCÍ.BCL�I9[fBNU�U`]EGQFH?E@OQDEBzqCr )}� 
�aPb.LHF I.BfXVYGZ\[�] /�q 1 I2G�� X���� Y / � 1 ^�GQB MC^�[�^ % L�B�I��ÐagF�ZÒ]ALk^�OJFH?A@�Í'FHGJOQ]f^NLHL & ^N? & MPFHG_MP]AFHO�@2FHÍ.BC?BC?AI2]A@9D�GQBNayI9]AG_MPBNa�F�?ÒOJBCGQZ:a�I��ÐOQF�Z\B�^N?fU\MPI2Z\[A]AO_^�OQF�I9?f^NLA[fIVFpBCG�� %=IVFpB�Í.BCGCbC��]ALHLEÍ.BCGQF ��MC^�OJFHI2?{I��OQDEB¹��]A?fMcOQFHI2?f^�L�FHO & IN��^Ka & agOJBCZ7ZÒ]�agO�?AI2O5I9?AL &:% BTGQBCL�FS^ % LHB.b % ]AO5^NLSayIÒ��^9ayO5BC?AI2]A@9D�OJI\[AGQINÍ'FSU`BGQB}ag]AL�O|a�F�?{^�?�^9M�MPBC[AO_^ % L�BpOQF�Z\BYFH?'OQBCGJÍ2^�Le�"ipDAFka�FHZ�[ALHF�BNa OJDf^�OYOQDEB�MPI2Z\[A]AO_^�OQF�I9?f^NLAGQB}agI9]EG|MPBNa"OQDf^NOZK]fagO % B:^�L�LHI'MC^NOQBNU±��I2GVOQDEBKagFHZK]ALk^�OQF�I9? O|^9a*I»^�LkagIxF�?fMPGJBN^9ayBKU`G|^NZ:^�OJFSMC^NLHL & ^N?fUÉF�?�ayI9Z\BKM�^9agB}aOQDEBV^NZ\I9]E?`O�I��YGJBNagI2]AG|MPB}ap?ABCBNU`B}U % BNMcI9Z\BNaYFH?f^2U`Z\FkaQagF % L & BRD`[fBC?fayFHÍ.B.�
_j?AB�F ^ & OJI:^9UAU'GQBNaJa=OQDAFka�[EGQI % LHBCZ7FSa�OQDEGQI9]E@9D»OQDABT]faQ^N@9B{I��Y��^2agOQB�G5MPI2Z\[A]AOJBCG�Df^NG|U:F ^�GQBÓ�Ì�DAF�LHBzOQDAFka�Z ^ &K% B{^2a=ayFHZ\[AL�Bz^9a�]fayFH?A@:^V��^9ayOQBCGjZ:^NFH?`��G_^�Z\B�MPI9Z�[A]AOQB�GpI9G ^X?ABRF @9BC?EBCG|^NOQFHI2?

FpI2GTIEagO_^�OQF�I9?�b'FHOYM�^�?�^�LSayI % BjÍ`F�BEFpBNUVF�?{OQDAB�MPI2?`OJBED`O�I��"[f^NG|^�L�LHBCL�MPI9Z\[E]AO|^NOQFHI2?���n�^�G|^NLHL�BCLfMPF�G|MP]AF�OagF�ZÒ]ELS^�OJFHI2?VDf^2a % BCB�?\ay]fMCMPBNaJa~��]AL�L & ^�[E[ALHF�BNUVOQITag[fBNMcF���M�MPLk^9aJagBNa�I��ÅMPFHG_MP]AF�O|a�F�FHOQDKÍ.BCG & B�?fMPI9]EG|^�@ HFH?E@=GJBNag]AL�O|a / ^ 1 ��Ì�F�OQD agI9Z�BpU'BC@9GJBCBpIN��McI9?`��U'BC?fMPB�FHO�FSa % B�LHFHB�Í.BNU=OQD�^�O�OJDAFSa�FSa�OQGJ]ABfF�DAB�?ABCÍ.BCG�OJDAB
� q



agDEBCBCG�agFPO�B¹IN��OQDAB MPFHG_MP]AFHO�I2G=OJDABV?�^�OQ]EGQB{I��ÈOQDAB MPI9Z\[E]AO|^NOQFHI2?xF�O=[fBCGy��I9GQZ apZ:^SI.BzFHOj^NZ\BC?f^ % LHBOQI�[f^�G_^�LHL�BCL"agF�ZÒ]ELS^�OJFHI2?�� %=IVFpB�Í.BCGCbAF�O=Fka=^NLSagI�GQBNMPI2@9?AF OCBNU\OQD�^�O=��I2G5OQDABTZ\I.ayO=[�^�GQO�b OJDABKMPF�G|MP]AF�OagF�ZÒ]ELS^�OJFHI2?V[f^NG|^9U'FH@9ZÀU'I.BNa�?AI9O�MPI2?`O_^�FH?{B�?AI9]A@2D:agOJGQ]fMcOQ]AGJBp��I9GYBKJ MPFHBC?'O�[f^NG|^�L�LHBCL�FPON^NOQF�I9? / Æ 1 ��de?��^9McOÄF�?{Z:^�? & MC^9ayBNa�OQDAB�?�^�OQ]EGQBjI���OJDABjU`FcJ:MP]ELHO & Z:^ & ?EI9O % B=GJBCLS^NOQBNUVOJI¹OJDABjagF OCB�I��ÐOQDAB�MPF�G|MP]AF�OFHO_agBCL � % ]AO{Z\B�GQBCL & OQI�OQDEB±L�BC?A@2OQD$I��zOJDAB agF�ZÒ]ALk^�OJFHI9?»FH?'OQB�GQÍ2^�L�b�I9G{OQI»OQDEBxMcI9Z\[AL�BED'FHO & IN�5OJDABZ\I'U`B�LSa�IN��OQDEB=BCL�BCZ\BC?'O|amF�?`Í.I2LHÍ.BNU���de?\ay]fM�DKM�^9agB}aÈF�OYFSa % BCL�FHBCÍ.BNUzOQDf^NOpF�Z\[AGQINÍ'FH?A@jOQDEB�BKJ:McFHBC?fM &I��ÈOQDAB agFHZK]ALk^�OQF�I9?\[EGQI'MPBNaJa5MC^N?xI9?EL &:% BK^9MCMPI2Z\[AL�FSagDEBNU %'& U`BCÍ'FSayFH?A@�ag[fBNMPF ��Mz^�L�@9I9GJFHOJDAZ:a�OQDf^NOBED'[ALHI2FHO�OQDABTM|Df^�G_^9MPOJBCGQFkagOQFkM���BN^NOQ]AGJBNapI��YOJDABz[f^�GJOQFkMP]ALS^NG�[AGQI % LHB�Z OJI % BTagI2LHÍ.BNUm�
iÅG_^�?fayFHBC?'OKMPF�G|MP]AF�O{ayFHZK]ALS^NOQFHI2?ªF�?`Í.I2LHÍ.BNa=��I2GQZ\F�?A@xOJDAB a & agOQB�Z I���?AI9?ELHFH?EBN^�G{I2G|U`F�?f^�G & U`F��\H��BCGJBC?`OJFS^NLpBN�.]f^�OJFHI2?fa\o _��5>puTOQDf^NO\U`B}aQMPGJF % BNaVOQDEBxU & ?f^NZ\FSM�a IN�T^»MPFHG_MP]AFHO�b�^N?fU�ayI9LHÍ'FH?E@ªOJDABCZ?']AZ\BCGJFSMC^NLHL & �\ipDAB:O & [EFSMC^NLp^N[A[AGJI.^9M|D$FSaVOJI±�fG_agOKU`FkaQMPGJBCOQF OCBÒOJDAB:ayBCOVIN��_��5>�
�aVF�?�OQF�Z\B F�FHOJD^�?»FH?'OQB�@9G|^NOQF�I9?»Z\BCOQDEI'Um�Òh.F�?fMPBKagOJFML�_��5>³a & agOQB�Z:a�GJBN�.]AFHGJB{OQDAB{]fayBÒIN��F�Z\[ALHFkMPFHO�FH?'OQBC@2G|^NOQFHI2?aQM|DABCZ�BNaPb"OQDAB OQFHZ�B\U`FkaQMPGJBCOQF ON^�OJFHI2?�@9BC?EBCG|^NOQBNaK^ªayBN�.]ABC?fMPB�I��z?AI2?ALHF�?ABN^NGK^�LH@2B % G_^�FSM\[AGJI % L�BCZ:a

F�DAFkM�D�^�GJBzagI2LHÍ.BNUUF�F�OQD:^N?\FHOJBCG|^NOQF�Í.B=Z\B�OQDAI'Umb.]fay]f^�L�L & ayI9Z\BjÍ2^�GQFk^�?'OpIN��OJDAB�W=BEF�OJI9?GH�Ïj^�[ADfayI9?^�L�@9I2GQFHOJDAZ��KipDAB�agBN�.]ABC?�MPB{I��jL�FH?ABN^NGz^�L�@9B % G|^�FkMÒa & ayOQBCZ a=@9BC?EBCG|^NOQBNU»^�OzBN^2M�D»FHOJBCG|^NOQFHI2?ªIN��OJDAB?AI2?ALHF�?ABN^�G�agI2LH]AOJFHI2?�Z\BCOJDAI'U$^�GJBxOQDEBC?�ayI9LHÍ.B}U Í'FS^�Ñ�^�]faJagFk^�?�BCL�FHZ\F�?f^�OJFHI9? I9GK[ IÓaQayF % L & ayI9Z\BFHOJBCG|^NOQF�Í.B=L�FH?ABN^NGjagI2LH]AOJFHI9? ^NLH@9I2GQF�OQDAZ��
ifFpI�[ IÓaQayF % L�B$MPI9Z�[A]AO|^NOQF�I9?f^NL % I9OQOJLHBC?EBNMQIEa:^�GJBª]fay]f^�L�L & FkU`BC?'OQF���BNU�FH?³agO_^�?fUA^NG|U MPF�G|MP]AF�OagF�ZÒ]ELS^�OJFHI2?��(_j?ABxFkaVOQDAB:��]A?fMPOJFHI9?�BCÍ2^�L�]f^�OJFHI9?�aX?AB}MPBNaQaJ^�G & OQI$McI9Z\[A]EOQB\OJDAB�MPI2Z\[fI9?AB�?`O_aVI��OQDEB Ê ^2MPI % FS^�?»^N?fU±GJFH@2D`O�Df^N?fUxayFSU`BzÍ.BNMcOQI9G�]�agBNU:^�OjBN^2M�D	W=BEF�OJI9?GH�Ïj^�[ADfayI9?�F�OQBCG_^�OQF�I9?���ipDABNayB��]A?fMcOQFHI2?\BCÍ2^�L�]f^�OJFHI2?fapMPI2GQGJBNag[fI9?�U OJIVOJDABzMPI2Z\[A]AO_^�OQF�I9?KI��"OJDABzU`BCÍ'FSMcB 
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Samples of beat frequency in the simulation of capture range
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Exact step response and 2nd and 8th order Pade approximation
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scattering data       
21st order section fit
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admittance data       
28th order section fit
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scattering data
7th order TBR  
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Magnitude Plots for S12 Parameter

��SCW\>A9T; �RO 9 ¡ ��57^M^_>A9s8\^_axD"F�B<IA;�9<;=Ye>Z^_;GYiO�DR9oYe;M9�b:DiYe;M@G�ZB�FPD\9�B<IJ;3b'8"W\UJSVB<>�Ye;�D"F�B<IA; � ��� B<9o8GUZ6 FP;49FP>AUZ^pB<SVDRU	�HSVB<I	9T;G6?cZ;G^_BHBTD�BTIA;]B<9s8"UZ6jb:SQ6T6?SVDRU:@VSCUA;]YA8GBo8�cZDRSVUiBo6_z
B<SCLN;M@Vagf � � � � " ���H8GUZY��	��� " � �r�HSVB<I	BTIA;]B<9o8GUZ6?b`SQ6<6jSVDRU[@CSVUA;�YA8GBo8KcZD\SVUiBo6pzH576*DRUA;K^M8GUn6?;M;�B<IZ8GB
b	8GBo^oI SQ6�LN;49<a.8\^4^_>A9o8GB<;	8R6�BTIA;:;M9T9<D\9�SQ6]�HSVB<IJSVU 9 
`z �EDG�*;MLN;497SVU�^pD\UiB<9o8R6?B�B<D,BTIA;	6j;G^_B<SCD\UAO
uiaeOl6?;G^pB<SVDRU�8"cAcA9TDGdeSCb	8"BTSVD\U�BTIA;,@CD"�HOQFP9<;=� >A;4UZ^_a�;M9T9<DR9:^M8GU uZ; @Q8G9<WR;M9Mz {|U ��SVWR>A9<;G6��\O�9 ��8"UZY
�\O�9 �AfABTIA;]b	8"WRUASVBT>ZYe;]cA@CD\Bo6*DGF�B<IJ;�FP9T;G�N>A;MUZ^_a`Ye;McZ;MU�Ye;MUiB3�ZBTB<SVUJW�;M9T9<DR9o63FP9<DRb B<IJ;v6j;G^_BTSVD\UJO�uiaeO
6?;=^_B<SCD\U	8GcAcA9<DGdiSVb	8GB<SCD\U	8GUZY:B<IA;79T;GYe>Z^p;GYeOPD\9oYi;M9*b:DiYi;M@�8G9<;]6jIADG�HU[FPD\9 � � � � " � �r8"U�Y	����� " � �sf
9<;=6?cZ;G^_BTSVLN;M@CaNz
{|U D\9oYi;M97B<D	SCUZ^_D\9TcZD\9o8GB<;`6?>Z^oI.8�BT9o8"U�6?b:St6<6?SCD\U @CSVUA;�b:DiYe;M@�SVUiB<D`8	^_SV9s^_>ASVBw6?SCb�>J@Q8"BTD\94fZ8"UZY

8\6HD\>JB<@VSCUA;GY�SCUn6?;G^_BTSVDRU��Az �ez ¡ fZ8�^pD\UZ6jB<9o8GSVUA;=Y'b`SVUASCb�SCkG8"BTSVD\UKSt6*cZ;M9?FPDR9<b:;GY`8=FPB<;49HD\uABs8"SVUJSVUAWKBTIA;
B<9T>AUZ^M8GB<;GY7uZ8G@Q8GUZ^_;GY]9<;G8G@VSVk=8"B<SCD\U�z��*IASt6~b:SVUJSVb:S�kG8GB<SVDRUE9T;G^_DRb:cA>ABT;G6qBTIA;�9<;G6jSQYe>A;=6~D"FZBTIA;�B<9o8GUZ6 FP;49
FP>AUZ^pB<SVDRU,DRuABo8GSVUA;GY[FP9TD\bB<IA;KBT9<>AUZ^48"B<;=Y,6?aJ6?BT;Mb fA�HIASC@V;�hN;M;McASCUAW�SCBo6xYeaiUZ8"b:St^M6H8"U�Y BTIA;M9<;pFPD\9<;
SVBs6H6?Bs8"uASC@VSVBjaXcA9<DRcZ;M9<BTSV;G6pz
�*IA;[FPDR@V@CD"�HSCUAW ;MdJ8"b:cJ@V;`^_D\UZ6jSQYe;49o6vB<IJ;[BTSVb:;4O|YeDRb	8"SCU�6jB<;Mc�9T;G6?cZD\U�6?;G6�FPDR9KB<IA;n^_SC9o^_>JSVBvSCU

��SCW\>A9T;��\O ¡ z �xSVLN;4U�B<IA;n6jSVb:cA@CSQ^_SCB|a,DGF7BTIASQ6K^pSV9o^p>ASVB4f�B<IJ;	6?Bs8"B<;4O|6jcZ8\^_;n9<;McJ9<;G6j;MUeBs8"BTSVD\U ^M8"U�uZ;
^_DRUZ6?BT9<>Z^_BT;GY YeSC9<;G^_BT@VaKFP9<DRb SVU�6?cZ;G^_BTSVD\U�z �xUZ^_; 8:6?Bs8"B<;4O|6jcZ8\^_;X9<;4cA9<;G6j;MUiBo8"BTSVDRU,SQ6HD\uJBo8"SCUA;GY,BTIA;
b:DRb:;MUiBo6EDGFxB<IA;	6jaA6jB<;Mb ^M8GU�uZ;	^_D\b`cA>AB<;=Y08GUZY�8 @�8\YCA;'8"cAcA9TDGdeSCb	8"BTSVD\U.D"Fw8GUea�D\9oYi;M9K^M8GU
;G8R6?SV@CaXYe;M9TSVLN;GY~fg8\^M^_DR9oYeSCUAWvBTDK5E@CW\DR9<SVBTIAb �Az �ez 9\z*�NSCb:SV@t8"9<@CaNfGD\UZ^_;w8v6jBo8GB<;MOl6?cZ8R^_;]9<;McJ9<;G6j;MUeBs8"BTSVD\U
D"F�BTIA; 6jaA6jB<;Mb St6�DRuABo8GSVUA;=Y~fHSVB`^M8"U�uq; SCUeBT;M9<U�8"@V@Ca0u�8"@Q8GUZ^_;GY�>Z6?SCUAW�5E@CW\DR9<SVBTIAb �Jz��ez 9 8"U�Y 8

9 � �



admittance data
7th order TBR  
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Magnitude Plots for Yo=1/Zo
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error 21st order section fit
error 7th order TBR         
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Magnitude Plots of the S12 Parameter Error
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error 28th order section fit
error 7th order TBR         

10
2

10
4

10
6

10
8

10
10

10
12

-4

-3

-2

-1

0

1

2

3

4

5
x 10

-3

frequency (rad/s)

M
ag

ni
tu

de

Magnitude Plots of the Yo=1/Zo Parameter Error
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exact step response
2nd order Pade     
2nd order TBR      
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Exact step response and 2nd order Pade and reduced-order approximations
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exact step response
8th order Pade     
8th order TBR      
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Exact step response and 8th order Pade and reduced-order approximations
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Transmission Line Response with Resistive load
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input pulse  
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load input   

load output  
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Response of Driver/Load transmission line connected pair
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