
������� �	� 
������� �����	����������� ����� ���������! �"#�������! 	$
�%���!�����&�� 	�'�)(

*,+.-0/21436587:9�;<14-:509�7=14-8>@?41BAC9ED�3F-:1BAC;<?49HG2145JIK9�IKD<7ML	N�9�?4?B-�O)/C1BNP/�>Q709RN�D<ACAC9�N�509�S
-0D%5T/U>Q5V50/C9WD<X250YCX25ED�3�D<AC9WYC70D[Z\1BS29�-V5T/C9W14ACYCX25V50D%50/C9WAC9^]\5H1BA�?B14AC9�_

*,+RA`>�?4509�70AC>Q5T1aZ<9�AU>QIK9W1B-)>bGCX2NPc�9�5RGC7014;d>�SC9Q_
*,+e-:/C14365E7:9�;<14-:5T9�7HI	D[Z<9�-E50/C9&N�D<Ad5T9�Af50-RD�3�9�>�NP/`IK9�IKD�7:LgN�9�?B?hD�AC9&G2145V5TD%5T/29
?B9�365)D�7V701B;�/f5E>i5)9�>�NP/jN�?4DkNPclY2XC?B-:9�_

*,+m-:/C14365n709�;<1B-M5T9�7nN�>�AoD�Yp9�7T>Q509	O)1a5T/o9�1450/C9�7n>`-:9�7:1q>�?�D<7WYU>Q7T>�?4?B9�?�1BACYCXk5�>�A2S
9�1450/C9�7)>%-09�701B>�?rD<7VYU>Q7T>�?4?B9�?pD<X250YCX25�_

+s-:1BAC;<?49KtU14YutUD<Yv>�N^5T-%>�-�>!IK9�IKD<7MLw3xD<7b>!-014AC;<?49yGC1a5�_w+s-0/C1a365�7:9�;<14-:5T9�7�1B-
>g-:9�5&D�3=-:1BAC;�?B9�tU14YwtCD<YC-�O)/C1BNP/o>�709bN�D<ACAC9�N�509�Su14Az-:9�7:1B9�-W-:Dj50/U>Q5n>�N�?BD\NPc!YCX2?B-09
N�>�XC-:9�-H50/C9@N�D<Ad5T9�Af50-RD�3�9�>�NP/`tU1BY�tUD<Yj5TDyG#9n-0/C1a365T9�Sj9�1a5T/C9�7E50D	50/C9@?49�365ED<7V5TD%5T/29
7:1B;</d5=>�?BD�AC;n50/C9R7:9�;<14-:509�7�_�+RAg>�?a5T9�70AU>Q5014Z�9)509�7:I{14-=>nGCXCNPcQ9�5)GC7:1B;d>�S29}|~Z\14-0XU>�?41B-:9)>
?41BAC9VDQ3rY#9�D<YC?49)YU>�-0-:1BAC;&GCXCNPcQ9�5T-=D�3�O=>Q5T9�7'3x7:D<I�D<A29E50Dn50/C9HA29^]\5=14AKD�70SC9�7'50D&GC7:1BAC;
O=>Q509�7V5TD	YCX25)D<Xk5R>��U7:9�_� AC9�3xD<7:I.D�3k-0/C1a365F709�;<1B-M5T9�7h14-�5T/29'-:9�7:1q>�?<14Ar��-09�701q>Q?<D<X25h5�L\Y#9'DQ327:9�;<14-:5T9�7h1BA�O)/C14NP/
50/C9R14ACYCX25=-:50709�>QImD�3rSU>Q5P>&GC1450-=1B-'N�?4DkNPcQ9�Sg14Af50D@D<A29�9�ACSyD�3h5T/C9H-0/C1a36587:9�;<14-:5T9�78>�A2S
>QYCYp9�>�70-E>Q5V50/C9WD<X250YCX25)9�A2S`D�3�5T/29n7:9�;<14-:509�7)>Q36509�7V�wN�?4DkNPcKYCXC?B-:9�-VO)/C9�709n��1B-85T/29
AfXCI@Gp9�7HD�3�tU1BYjtUD<YC-E1BA�5T/29&7:9�;<14-:5T9�7�_8�V/29@-:5070XCN^5TXC7:9@D�3�-0XCNP/!>l�k�M� � 5�L\Y#9&-:/C14365
7:9�;<14-:509�7V1B-V-:/CD[O)A�14A`��1B;<XC7:9n�<�k_a�<_

�V/C9z-014IKY2?B9�-M5gZ<9�70-014D<A�D�3@50/C9��k�M� � -:/C14365j709�;<1B-M5T9�7gXC-09�-!��5�LkY#9wtU1BY~tUD<Y2-
N�D<ACAC9�N�509�Sg1BAK-09�701B9�-�_ � Ay50/C9RY#D<-01a5T1aZ<9E;<D<1BA2;&9�SC;<9RDQ3r5T/C9HN�?4DkNPc�50/C9R14ACYCX25=1B-'709�>QS
14Ad5TDl5T/29@�U70-M5�tU1BY!tCD<Yw>�ACS�5T/29bN�XC7:709�Ad5�ZQ>�?4XC9�D�3�5T/29%�{D<Xk5TYCX25�D�3�5T/C9b�#5T/!tU14Y
tCD<Y`14-V709�>�S`14Ad5TD�5T/29n�K����5T/gtU14Y�tCD<Y���1BA2YCX25�_

��Ab5T/29V9^]2>�I	YC?B98-:/CD[O)A%1BA%��14;<XC7098�<�k_a�<��50/C985T14IK14AC;RSC1B>�;<70>�I�-0/CD[O)-'>�7T>�A2SCD<I
14ACYCX25�Gp9�1BAC;�>QYCYC?B149�S@50D�5T/C9V-:9�7:1q>�?k1BACYCXk5�_�+85�5T/C9VAC9}]\5�YpD<-:145014Z<9J;<D<14AC;�9�S2;<9VD�3U5T/29
N�?BD\NPcK50/C1B-814AC-:5T>�Ad5P>�A29�D<XC-8ZQ>�?4XC9�14-8709�>�S�1BAd5TD�50/C9��U70-M5)-:5T>�;<9�D�3F5T/29�-0/C1a365V709�;<1B-M5T9�7
>QACS�>�YCY#9�>�7:-V>Q5850/C9�D<Xk5TYCX258D�3h5T/C9R�b-:5P>Q;<9�-0/21436587:9�;<14-:509�7=3xD<X27=N�?4DkNPc	N�L\N�?B9�-)>i365T9�7
50/C1B-@YpD<-:145014Z<9y;<D<1BA2;!N�?4DkNPc�9�SC;<9�>Q-b1BACSC14N�>Q509�S�GdLu50/C9�>�707:D[Om-:/CD[O)1BAC;�50/C9l5T14IK9
S21B-0Y2?q>�N�9�I	9�Ad5�_	�=9�N�>�XC-:9	50/C9	1BACYCXk5�5T7T>QAC-01a5T1BD�AC-W>�709%ACDQ5W-:L\ACNP/C7:D<AC1B��9�SoO)1a5T/�5T/29
N�?BD\NPc`9�SC;<9�-��r5T/29bSCXC7T>i5T1BD�A!D�3�5T/29b1BACYCXk5�YCXC?4-09�-�Iy>�L`Gp9�NP/C>�AC;<9�SzGdL�XCY�5TDgD<AC9

���Q�



�[�<  ¡�¢\£#¤d¥�¦y§^£U¨©¥�ª¬«Wa®�6¨©¥�ª#¯=ªB§P°^¨²±T³i£U´°Pµ&¶�·b¸)±}²¥�£`¹r¥�ºVªB§PµPµ

In

Out

Clock

Shift

Clock in

Serial in
D Q D Q

P
1

QD

P
2

P
3

Serial out
D Q

P
4

��1B;�XC709n�<�\_4�<»��k�M� � -:/C14365)7:9�;<14-:5T9�7E>�ACS�1BACY2X25H>�ACS�D<X250YCX25)O8>�Z�9�3xD<7:IK-�_

N�?BD\NPc	Yp9�701BD\Sg>�-=-0/CD[O)A�1BAg-:D<IK9HD�3F5T/C9�507T>�A2-014501BD<A2-�_��UD<7=1BACYCXk58YCXC?4-09�-8O)/C1BNP/j>�7:9
-01B;�AC14�UN�>�Ad5T?aL̀ ?4D<AC;<9�7R5T/C>�Aw>lN�?4DkNPc̀ Yp9�701BD\S�50/C9bSC14¼p9�7:9�ACN�9�O)1B?4?�G#9bAC9�;�?B1B;�1BGC?49nG2X25
3xD<7b-0/CD�7:5K1BACYCXk5%YCXC?B-:9�-%5T/C9jYCXC?4-09�IK>[Lo3²>�?B?8N�D<I	YC?B9̂ 5T9�?aLuG#9�5�OJ9�9�A½5�O=D�YpD�-0145014Z�9
5T7T>QAC-01a5T1BD�AC-RD�3�50/C9bN�?4DkNPcjN�L\N�?B9%>�ACS�G#9�I	1B-:-09�S�9�Ad5T1B7:9�?aL!>�-R1B-�-:/CD[O)Az14A!5T/C9@?q>�-M5
1BACYCXk5)YCXC?B-:9W1BA���14;<XC709n���k_4��_

�V/29H-:9�N�D�ACSy5�L\Yp9HD�3r-:/C14365'7:9�;<14-:5T9�7�1B-�5T/C9E-09�701B>�?U1BA	YU>�70>�?B?49�?CD<Xk5'5�L\Y#9H14A	O)/21BNP/
5T/C9�SU>i5P>b1B-V14ACYCX25:5T9�S�-:9�¾fXC9�Ad501q>�?4?4LlG2X25E709�>QSjD�X25)1BA�YU>�70>�?B?49�?¬O)1450/̀ >Q?B?�DQ3�50/C9WGC1450-
Gp9�1BAC;�7:9�>�Sg¿²ACD<A\À�SC9�-:5T7:XCN�5014Z�9�?4L2Á�3x7:D<Ie>�?B?\D�3U5T/29=tU1BY&tUD<YC-�>i5�5T/298-T>�I	9=501BI	9�_��V/C9
N�1B7:N�XC1a5=-:/CD[O)Ag1BAy��1B;<X2709R�<�k_a��/U>�-J9̂ ]\5T70>@D<X250YCX25T-��C?q>QGp9�?B9�SKÂ�Ã̂ �kÂ�ÄV9̂ 5TNQ�kO)/C9�709R50/C9
YU>�7T>Q?B?B9�?�D�X25TYCXk5T-n>�709	>�ZQ>�1B?B>�GC?49�_@�kDC�h143�50/C9%D<X25TY2X25T-n>�7:9�5P>�cQ9�A�3x7:D<IÅÂ�Ã}�FÂ�Än9�50N
5T/C9�Aj50/C9WSC9�Z\1BN�9W1B-VG#9�1BA2;	D�Yp9�7T>Q509�S̀ >�-E>K�\9�701B>�?r��À Æ�>�70>�?B?49�? � Xk5�¿Ç�k�ÈÆ � ÁVS29�Z\1BN�9�_
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