
Helping you solve your EMC problems

9 Bracken View, Brocton, Stafford ST17 0TF         T:+44 (0) 1785 660247         E:info@emcstandards.co.uk

Another EMC resource
from EMC Standards

Cost-effective EMC & PCB Design for Electronic
Products (5-day course)



�

��GD\�FRXUVH�RQ�SURYHQ�FRVW�HIIHFWLYH�(0&�GHVLJQ�WHFKQLTXHV�IRU�HOHFWURQLF�SURGXFWV� 3DJH���RI���

 
3UDFWLFDO�(OHFWURQLF�'HVLJQ�7HFKQLTXHV��
IRU�&RVW�(IIHFWLYH�6,��3,�DQG�(0&������GD\V��

�
— plus — 

�
%DVLF�DQG�$GYDQFHG�3&%�'HVLJQ�DQG�/D\RXW�
7HFKQLTXHV�IRU�6,��3,��(0&�LQ�����������GD\V��

 
�
�

$�)LYH�GD\�7UDLQLQJ�&RXUVH�
�
by
�

(XU,QJ�.HLWK�$UPVWURQJ�
&KHUU\�&ORXJK�&RQVXOWDQWV��8�.� 

 
 
 

6\QRSVLV�
7UDLQLQJ�IRU�HOHFWURQLF��PHFKDQLFDO�DQG�3&%�GHVLJQ�HQJLQHHUV��DQG�WKHLU�PDQDJHUV��LQ�WKH�XVH�RI�
JRRG�(0&�GHVLJQ�DQG�PDQXIDFWXULQJ�SUDFWLFHV�IRU�PRGHUQ�SURGXFWV�DQG�HTXLSPHQW��

7KLV���GD\�FRXUVH�FRYHUV�DOO�WKH�LVVXHV�WKDW�PRVW�HOHFWURQLF�GHVLJQHUV�QHHG�IRU�FRVW�HIIHFWLYH�6,��
3,�DQG�(0&��0RUH�VSHFLDOLVW�FRXUVH�PRGXOHV�DUH�DYDLODEOH�WR�FXVWRPLVH�WKLV�FRXUVH��

�

2EMHFWLYH�
7KH� DLP� RI� WKH� FRXUVH� LV� WR� KHOS� FRPSDQLHV� TXLFNO\� LPSURYH� WKHLU� FRPPHUFLDO� DQG� ILQDQFLDO�
SHUIRUPDQFH�E\�XVLQJ�GHVLJQ�WHFKQLTXHV�WKDW�KDYH�EHHQ�SURYHQ�LQ�UHDO�OLIH�IRU�PDQ\�\HDUV�WR��

•�%ULQJ�DGYDQFHG�SURGXFWV�WR�PDUNHW�PRUH�TXLFNO\�
•�5HGXFH�XQLW�PDQXIDFWXULQJ�FRVWV��
•�5HGXFH�ZDUUDQW\�FRVWV�DQG�FRVWV�RI�RZQHUVKLS�E\�LPSURYLQJ�UHOLDELOLW\�
•�(DVLO\�FRPSO\�ZLWK�OHJDO�(0&�UHTXLUHPHQWV�
•�5HGXFH�ILQDQFLDO�ULVNV�DQG�LPSURYH�5HWXUQ�2Q�,QYHVWPHQW�

7KLV�FRXUVH� LV�KLJKO\� UHFRPPHQGHG�IRU� WKRVH� LQYROYHG� LQ�DQ\�DVSHFW�RI� WKH�GHVLJQ�RU� WHVWLQJ�RI�
HOHFWULFDO�HOHFWURQLF�SURGXFWV���
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,W� LV�EDVHG�XSRQ�WKH�(0&�FRXUVH�PRGXOH�WKDW�.HLWK� WDXJKW�WR�SRVW�JUDGXDWH�VWXGHQWV�DV�SDUW�RI�
WKH� ,(7�DFFUHGLWHG� 6HQVRUV� DQG� (OHFWURQLF� ,QVWUXPHQWDWLRQ� 0�6F�� FRXUVH� DW� WKH� 8QLYHUVLW\� RI�
0DQFKHVWHU��IRUPHUO\�80,67��8QLYHUVLW\�RI�0DQFKHVWHU�,QVWLWXWH�RI�6FLHQFH�DQG�7HFKQRORJ\���8.��
 

:KR�6KRXOG�$WWHQG�
$OO�HOHFWURQLF��PHFKDQLFDO�DQG�3&%�GHVLJQHUV�DQG�WKHLU�PDQDJHUV��LQ�DOO�LQGXVWU\�DUHDV��LQFOXGLQJ���

$XWRPRWLYH�� � � � � � 0HGLFDO�	�KHDOWKFDUH�
&RQVXPHU� � � � � � � +RXVHKROG��GRPHVWLF��DSSOLDQFHV�
,QIRUPDWLRQ�7HFKQRORJ\��,7��� � ,QGXVWULDO�LQVWUXPHQWDWLRQ�RU�FRQWURO�
5DLOZD\�� � � � � � � 0DULQH�
$HURVSDFH� � � � � � � 0LOLWDU\�
7HOHFRPPXQLFDWLRQV� � � � 5DGLRFRPPXQLFDWLRQV�
�

3UHUHTXLVLWHV�
)DPLOLDULW\�ZLWK�FLUFXLW��KDUGZDUH��GHVLJQ��3&%V�3:%V�DQG�HOHFWURQLF�DQG�PHFKDQLFDO�DVVHPEO\�
DQG�LQWHUFRQQHFWLRQ�WHFKQLTXHV��

3ODLQ�(QJOLVK�LV�XVHG��ZLWK�D�VPDOO�DPRXQW�RI�YHU\�HDV\�PDWKHPDWLFV�� �
�

&RXUVH�0HWKRGRORJ\�
7KLV� FRXUVH� LV� SUHVHQWHG� FODVVURRP� VW\OH� XVLQJ� D� 3RZHU3RLQW� VOLGHVKRZ� FRQWDLQLQJ� SUDFWLFDO�
LOOXVWUDWLRQV�RI�WKH�WHFKQLTXHV�WR�DLG�XQGHUVWDQGLQJ���

&DVH�VWXGLHV�WKDW�DUH�UHOHYDQW�WR�WKH�WUDLQHHV�ZLOO�EH�LQFOXGHG�YHUEDOO\��

(DFK� DWWHQGHH� ZLOO� EH� SUHVHQWHG�ZLWK� D� ERXQG� FRS\� RI� WKH� 3RZHU3RLQW� VOLGHV� XVHG� GXULQJ� WKH�
WUDLQLQJ��SULQWHG�DW���VOLGHV�SHU�SDJH��7KH�VSDFHV�DURXQG�WKH�VOLGHV�XVXDOO\�VXIILFH�IRU�WDNLQJ�H[WUD�
QRWHV��

&RSLHV�RI�WKH�UHOHYDQW�WH[WERRNV��VHH�SDJH����FDQ�EH�SURYLGHG�DW�H[WUD�FRVW���
�

&RXUVH�'XUDWLRQ�
)LYH�����IXOO�GD\V��IRU�H[DPSOH�����DP�±�����SP��EXW�RWKHU�WLPLQJV�PD\�EH�XVHG��

7KLV�LV�D�YHU\�LQWHQVLYH�FRXUVH�ZLWK�D�YHU\�ODUJH�DPRXQW�RI�SUDFWLFDO�GHWDLO���

,I�SUHVHQWHG�DV�DQ�LQ�KRXVH�FRXUVH�LW�FDQ�EH�YHU\�XVHIXOO\�FRPELQHG�ZLWK�LQGLYLGXDO�FRQVXOWDQF\�
IRU�HDFK�HQJLQHHU�RU�PDQDJHU��WR�KHOS�KLP�RU�KHU�DSSO\�WKH�PDWHULDO�WR�KLV�RU�KHU�FXUUHQW�SURMHFWV��

,Q�FRXQWULHV�ZKHUH�(QJOLVK�LV�QRW�WKH�ILUVW�ODQJXDJH��D�ORQJHU�GXUDWLRQ�PD\�EH�SUHIHUUHG�� �

� �
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�
 

9HQXH�DQG�'DWH�
7R�EH�GHFLGHG��7KH�FRXUVH�FRXOG�EH�SURYLGHG�DV�D�SXEOLF�FRXUVH��RU�DV�DQ�LQ�KRXVH�FRXUVH���

$V�DQ�LQ�KRXVH�FRXUVH��LW�KDV�WKH�DGGHG�YDOXH�RI�DOORZLQJ�FRQILGHQWLDO�GLVFXVVLRQV�RQ�KRZ�EHVW�WR�
DSSO\�WKH�PDWHULDO�WR�SDUWLFXODU�SURMHFWV�RU�SURGXFWV��

�

&2856(�287/,1(�
�
'$<���

:KDW�LV�(0&�DQG�KRZ�FDQ�ZH�GHDO�ZLWK�LW�FRVW�HIIHFWLYHO\"�
� :KDW�LQWHUIHUHQFH�FDQ�RFFXU��DQG�KRZ�LW�DIIHFWV�KDUGZDUH�DQG�VRIWZDUH�
� (0&�DSSURDFKHV�IRU�UHJXODWRU\�FRPSOLDQFH��KLJK�UHOLDELOLW\�RU�IXQFWLRQDO�VDIHW\�
� 6DYLQJ�WLPH�DQG�PRQH\�ZLWK�JRRG�(0&�WHFKQLTXHV�
� (0&�VSHFLILFDWLRQV�DQG�VWDQGDUGV�

7KH�3K\VLFDO�%DVLV�RI�(0&�DW�5DGLR�)UHTXHQFLHV�
&LUFXLW�GHVLJQ�

� 'LJLWDO��DQDORJXH��VZLWFK�PRGH��FRPPXQLFDWLRQV�
&KRLFH�RI�FRPSRQHQWV�
,QWHUFRQQHFWLRQV��L�H��FDEOHV�DQG�FRQQHFWRUV��
�

'$<���

)LOWHULQJ�
6KLHOGLQJ��ORQJ�YHUVLRQ��
6XSSUHVVLQJ�VXUJHV�
6XSSUHVVLQJ�HOHFWURVWDWLF�GLVFKDUJH��(6'��
�

'$<���

6XSSUHVVLQJ�HOHFWURPHFKDQLFDO�GHYLFHV�
6XSSUHVVLQJ�HPLVVLRQV�RI�KDUPRQLFV��YROWDJH�IOXFWXDWLRQV�DQG�IOLFNHU�
+HDWVLQN�GHVLJQ�IRU�(0&�
7HFKQLTXHV�IRU�GHDOLQJ�ZLWK�SRRU�PDLQV�SRZHU�TXDOLW\�
,QWHJUDWLQJ�ZLUHOHVV�FRPPXQLFDWLRQV�
&ORVH�ILHOG�SURELQJ�WHFKQLTXHV�ZKLFK�DUH�YHU\�YDOXDEOH�IRU�HYHU\�SURMHFW�VWDJH�
6RPH�XVHIXO�UHIHUHQFHV�
�

� �
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7KH�3&%�GHVLJQ�OD\RXW�WHFKQLTXHV�JHQHUDOO\�UHTXLUHG�IRU�JRRG�6,��3,��(0&�LQ������
� 7KH�VFRSH�RI�WKHVH�OD\RXW�WHFKQLTXHV�
� 6DYLQJ�WLPH�DQG�PRQH\�
� 6HJUHJDWLRQ�
� ,QWHUIDFH�DQDO\VLV��ILOWHULQJ��DQG�VXSSUHVVLRQ�
� �9�DQG�SRZHU�SODQHV�
� �3&%�FKDVVLV�ERQGLQJ�
� �3RZHU�VXSSO\�GHFRXSOLQJ�
� �6ZLWFK�PRGH�SRZHU�FRQYHUWHU�OD\RXW��$&�'&��'&�'&��HWF���
� �7UDQVPLVVLRQ�OLQH�WHFKQLTXHV�
� �/D\HU�VWDFNLQJ�
� �'HYLFHV�ZLWK�%*$�SDFNDJHV�DQG�RU�PXOWLSOH�'&�UDLOV�
� �6RPH�XVHIXO�UHIHUHQFHV�DQG�VRXUFHV�

'$<���

$GYDQFHG�3&%�GHVLJQ�OD\RXW�WHFKQLTXHV�IRU�JRRG�6,��3,�DQG�(0&�LQ������
� :KHQ�VKRXOG�ZH�XVH�DGYDQFHG�3&%�WHFKQLTXHV"�
� )XWXUH�WUHQGV�DQG�WKHLU�LPSOLFDWLRQV�
� 5XOHV�RI�WKXPE��DSSUR[LPDWLRQV��VLPXODWLRQV�
� 9LUWXDO�GHVLJQ�IRU�6,�DQG�(0&�
� $GYDQFHG�VHJUHJDWLRQ�WHFKQLTXHV�
� 3&%�OHYHO�VKLHOGLQJ�XS�WR�*+]�
� $GYDQFHG�LQWHUIDFH�ILOWHULQJ�DQG�VXSSUHVVLRQ�
� $GYDQFHG�3&%�FKDVVLV�ERQGLQJ�
� $GYDQFHG�3&%�SODQHV�
� 7KH�WRWDOO\�VKLHOGHG�3&%�DVVHPEO\�
� $GYDQFHG�3&%�GHFRXSOLQJ��
� %XULHG�FDSDFLWDQFH�
� $GYDQFHG�WUDQVPLVVLRQ�OLQHV�
� 'LIIHUHQWLDO�WUDQVPLVVLRQ�OLQHV�XS�WR���*E�V�
� 0LFURYLD��KLJK�GHQVLW\�LQWHUFRQQHFW��WHFKQRORJ\�
� $GYDQFHG�FURVVWDON�
� 6RPH�WULFNV�
� (OHFWURPDJQHWLF�%DQG�*DS�	�+LJK�,PSHGDQFH�6XUIDFHV�
� 6RPH�XVHIXO�FRQWDFWV��VRXUFHV��UHIHUHQFHV�
�
�

$�PRUH�GHWDLOHG�FRXUVH�FRQWHQWV�OLVW�LV�DYDLODEOH�XSRQ�UHTXHVW��
� �
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&RXUVH�,QVWUXFWRU�

$FDGHPLF�4XDOLILFDWLRQV�
%6F��(OHF�(QJ���8SSHU��QG�&ODVV�ZLWK�+RQRXUV��,PSHULDO�&ROOHJH��
RI�6FLHQFH�	�7HFKQRORJ\��/RQGRQ��8.�������

3URIHVVLRQDO�4XDOLILFDWLRQV�
)HOORZ�,(7��,QVWLWXWLRQ�RI�(QJLQHHULQJ�DQG�7HFKQRORJ\��IRUPHUO\�WKH��
,QVWLWXWLRQ�RI�(OHFWULFDO�(QJLQHHUV��,((���/RQGRQ��8.���0HPEHU�VLQFH������� �����
6HQLRU�0HPEHU�,(((��,QVWLWXWH�RI�(OHFWULFDO�DQG�(OHFWURQLF�(QJLQHHUV�,QF���86$�� �
PHPEHU�RI�LWV�(0&��3URGXFW�6DIHW\�(QJLQHHULQJ�6RFLHWLHV�VLQFH������ �����
$VVRFLDWH�RI�WKH�&LW\�DQG�*XLOGV�,QVWLWXWH��/RQGRQ��8.� �����
8.�&KDUWHUHG�(QJLQHHU��(QJLQHHULQJ�&RXQFLO��/RQGRQ��8.�� �����
*URXS���(XURSHDQ�(QJLQHHU��(XU,QJ���)($1,��3DULV��)UDQFH�� �����

3URIHVVLRQDO�$FWLYLWLHV�
&KDLU�RI�,(7¶V�:RUNLQJ�*URXS�RQ�(0&�DQG�)XQFWLRQDO�6DIHW\�� �����GDWH�
&KDLU�RI�,(((�(0&�6RF��6SHFLDO�&RPPLWWHH�RQ�5LVN�0DQDJHPHQW�RI�(0&� �����GDWH�
8.�H[SHUW�DSSRLQWHG��E\�LQYLWDWLRQ��WR�,(&�PDLQWHQDQFH�WHDP�07����
IRU�,(&������������0HGLFDO�(TXLSPHQW�6\VWHPV�(0&�� �����GDWH�
8.�H[SHUW�DSSRLQWHG��E\�LQYLWDWLRQ��WR�,(&�PDLQWHQDQFH�WHDP�07����
IRU�,(&������������(0&�	�)XQFWLRQDO�6DIHW\��� �����GDWH�
8.�H[SHUW�DSSRLQWHG�WR�,(&������������(0&�	�)XQFWLRQDO�6DIHW\��*HQHULF�� �����GDWH�
0HPEHU�(0&�,QGXVWULHV�$VVRFLDWLRQ��(0&,$��� �����GDWH�
0HPEHU�(0&�7HVW�/DEV�$VVRFLDWLRQ��(0&7/$�� �����GDWH�
7HFKQLFDO�3DQHO��,(7�)XQFWLRQDO�6DIHW\�3URIHVVLRQDO�1HWZRUN� �����GDWH�
7HFKQLFDO�3DQHO��,(7�(0&�3URIHVVLRQDO�1HWZRUN� �����GDWH�
(GLWRULDO�ERDUG�PHPEHU��,QVLGH�)XQFWLRQDO�6DIHW\�PDJD]LQH� �����GDWH�
(GLWRULDO�$GYLVRU\�ERDUG�PHPEHU��,QWHUIHUHQFH�7HFKQRORJ\�PDJD]LQH� �����GDWH�
(GLWRULDO�$GYLVRU\�ERDUG�PHPEHU��&RPSOLDQFH�(QJLQHHULQJ�PDJD]LQH� �����GDWH�
(0&,$�UHSUHVHQWDWLYH�WR�%6,�*(/��������(0&�FRPPLWWHH� �����GDWH�
3UHVLGHQW�RI�WKH�(0&�,QGXVWULHV�$VVRFLDWLRQ��(0&,$�� ����������
9LFH�3UHVLGHQW�RI�WKH�(0&�,QGXVWULHV�$VVRFLDWLRQ��(0&,$�� ����������
&KDLU�RI�,((
V�(0&�3URIHVVLRQDO�*URXS��(��� ����������

5(&(17�5(/(9$17�(;3(5,(1&(�������35(6(17� 
6WDUWHG�&KHUU\�&ORXJK�&RQVXOWDQWV�LQ�������'LUHFWRU�RI�WKH�/LPLWHG�&RPSDQ\�VLQFH�������

([WHUQDO�OHFWXUHU�IRU�WKH�6HQVRUV�DQG�(OHFWURQLF�,QVWUXPHQWDWLRQ�06F�FRXUVH�DW�WKH�8QLYHUVLW\�RI�
0DQFKHVWHU��WHDFKLQJ�DQ�,(7�DFFUHGLWHG�PRGXOH�RQ�SUDFWLFDO�(0&�GHVLJQ�WHFKQLTXHV��

7KH�VHUYLFHV�WKDW�.HLWK�SURYLGHV�IRU�&KHUU\�&ORXJK�&RQVXOWDQWV�LQFOXGH��

•� 3URGXFW�� V\VWHP�� DQG� LQVWDOODWLRQ� (0&� DQG� VDIHW\� JRRG� SUDFWLFHV� IRU� UHOLDELOLW\� DQG�
FRVW�HIIHFWLYH�UHJXODWRU\�FRPSOLDQFH�

•� $VVHVVPHQW�RI�HOHFWURPDJQHWLF�HQYLURQPHQWV�
•� &RQWURO�SODQV��WHVW�SODQV��HWF���IRU�HIIHFWLYH�PDQDJHPHQW�RI�(0&�DQG�VDIHW\�LQ�SURMHFWV�

RI�DOO�VL]HV�
•� &RPSDQ\� SURFHGXUHV� IRU� (0&� DQG� VDIHW\�� IRU� ILQDQFLDO� EHQHILWV� DQG�RU� UHJXODWRU\�

FRPSOLDQFH�
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•� 3URGXFWLRQ� �� 4$� SURFHGXUHV� IRU� PDLQWDLQLQJ� UHJXODWRU\� FRPSOLDQFH� LQ� YROXPH�
PDQXIDFWXUH�DQG�FXVWRP�HQJLQHHULQJ�

•� 7HVWLQJ�DQG�UHPHGLDO�ZRUN�WR�PHHW�(0&�DQG�VDIHW\�VWDQGDUGV�
•� &UHDWLRQ� RI� (0&� 'LUHFWLYH� 7HFKQLFDO� &RQVWUXFWLRQ� )LOHV� DQG� RWKHU� FRPSOLDQFH�

GRFXPHQWDWLRQ�
•� $VVHVVPHQW� RI� (0&� 'LUHFWLYH� 7HFKQLFDO� &RQVWUXFWLRQ� )LOHV� IRU� D� QXPEHU� RI� (0&�

&RPSHWHQW�%RGLHV�
•� (GXFDWLRQ�DQG�WUDLQLQJ�IRU�GHVLJQHUV�DQG�PDQDJHUV�RQ�FRVW�HIIHFWLYH�(0&�DQG�6DIHW\�

WHFKQLTXHV��DQG�RQ�³(0&�IRU�)XQFWLRQDO�6DIHW\��KLJK�UHOLDELOLW\�DQG�OHJDO�PHWURORJ\´�
•� �(GXFDWLRQ�DQG�WUDLQLQJ�IRU�H[HFXWLYHV�LQ�(8�FRPSOLDQFH��OLDELOLW\��ILQDQFLDO�EHQHILWV�RI�

XVLQJ�JRRG�(0&�WHFKQLTXHV��DQG�UHODWHG�PDUNHWLQJ�LVVXHV�
7KH�DERYH�VHUYLFHV�KDYH�EHHQ�DSSOLHG�LQ�WKH�IROORZLQJ�DUHDV��VR�IDU��±�SOHDVH�QRWH�WKLV�LV�QRW�D�
FRPSOHWH�OLVWLQJ���

6\VWHPV�DQG�LQVWDOODWLRQV���
0DFKLQHU\�DQG�PDQXIDFWXULQJ�SURFHVV�SODQW�RI�DOO�VL]HV�
5RERWLFV�
$LU�WUDIILF�FRQWURO�WRZHUV� � � � � &RPSXWHU�DQG�WHOHFRPPXQLFDWLRQ�URRPV�
$GPLQLVWUDWLRQ�FHQWUHV� � � � � )LQDQFLDO�GHDOHU�URRPV�
3URIHVVLRQDO�DXGLR�V\VWHPV�DQG�LQVWDOODWLRQV��H�J��WKHDWUHV��RSHUD�KRXVHV��UHFRUGLQJ�VWXGLRV��
6WHHO�UROOLQJ�PLOOV�� � � � � � +RVSLWDOV�
+RWHOV� � � � � � � � � &KHPLFDO�DQG�SKDUPDFHXWLFDO�SURFHVVLQJ�SODQW�
1XFOHDU�SURFHVVLQJ�SODQW� � � � � %RWWOLQJ�DQG�FDQQLQJ�OLQHV�
5RDG�WXQQHO�OLJKWLQJ�VFKHPHV�� � � %URDGEDQG�2YHU�3RZHU�/LQH��%3/��V\VWHPV�
6\QFKURWURQV��H�J��WKH�'LDPRQG�/LJKW�6RXUFH��+DUZHOO��2[IRUGVKLUH���
5DLOZD\�V\VWHPV�� � � � � � 0RELOH�;�UD\�V\VWHPV�IRU�VKLSSLQJ�FRQWDLQHUV�

3URGXFWV�DQG�LWHPV�RI�HTXLSPHQW���
,QGXVWULDO�LQVWUXPHQWDWLRQ��FRQWURO��DQG�PDFKLQHU\�RI�DOO�VL]HV�
9DULDEOH�VSHHG�$&�DQG�'&�PRWRU�GULYHV�IURP�YHU\�VPDOO�WR���0:�
$XWRPRWLYH�HQJLQH�FRQWURO�XQLWV��(&8V��DQG�RWKHU�HOHFWURQLF�VXEDVVHPEOLHV��(6$V��
,QIRUPDWLRQ�WHFKQRORJ\�HTXLSPHQW��,7(��H�J��FRPSXWHUV��VHUYHUV��5$,'�DUUD\V�
3HUVRQDO�'LJLWDO�$VVLVWDQWV��3'$V��DQG�RWKHU�KDQG�KHOG�ZLUHOHVV�HQDEOHG�FRPSXWLQJ�GHYLFHV�
0DULQH�HTXLSPHQW� � � � � � &RPSXWHUV�
3KRWRFRSLHUV� � � � � � � � 'LJLWDO�6LJQDO�3URFHVVLQJ�
'DWDFRPPXQLFDWLRQV�GHYLFHV� � � � 3URIHVVLRQDO�DXGLR�FRQVROHV�DQG�RWKHU�HTXLSPHQW�
3URIHVVLRQDO�YLGHR�SURMHFWRUV� � � � /LJKWLQJ�
7HOHSKRQHV�DQG�WHOHFRPPXQLFDWLRQV� � &RQVXPHU�HOHFWURQLFV��79��+L�)L��HWF���
5DGLRFRPPXQLFDWLRQV��FHOOSKRQHV�DQG�SDJHUV�
/LIWV��HOHYDWRUV�� � � � � � � 'RPHVWLF��KRXVHKROG��DSSOLDQFHV�
*DPEOLQJ�PDFKLQHV� � � � � � *DV�ERLOHUV�
(OHFWULFLW\�PHWHUV�� � � � � � (OHFWULFDO�SRZHU�JHQHUDWRUV��VPDOO�VFDOH��
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ZZZ�HPFDFDGHP\�RUJ�ERRNV�DVS��0RUH�µ%DQDQD�6NLQV¶�DUH�SXEOLVKHG���WLPHV�D�\HDU�LQ�µ7KH�
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