

06'40'6��'45+10

�#46�F�1(�EL

/HDG�$WWDFKPHQW�7HFKQLTXHV

 
 
 
 

Industriestr. 8   8618 Oetwil a/S.   Tel: +41 43 844 94 00   Fax: +41 43 844 94 01 ELECTRONIC HARDWARE AG 
http://www.ehag.ch   E-Mail: info@ehag.ch 

 



Piezo Film Sensors Technical Manual
  Internet Version                    August, 1998

Measurement Specialties, Inc., 

This MSI controlled document is subject to change. Part 2 Page 2

ACTIVE PIEZO FILM AREA
(TOP & BOTTOM ELECTRODES OVERLAP)

TOP ELECTRODE
ACTIVE PIEZO FILM AREA 

TOP ELECTRODE

BOTTOM ELECTRODE

BOTTOM ELECTRODE

A A

CROSS SECTION A-A

AA

CROSS SECTION A-A

B

BCROSS SECTION B-B

DT PATTERN

KEYHOLE PATTERN

)LJXUH����3DWWHUQV

/($'�$77$&+0(17�7(&+1,48(6�)25�3,(=2�),/0�6(16256

,QWURGXFWLRQ

+RZ�WR�PDNH�UHOLDEOH
LQWHUFRQQHFWLRQ�WR
SLH]R�ILOP�LV�RQH�RI�WKH
PRVW�IUHTXHQWO\�DVNHG
FXVWRPHU�TXHVWLRQV�
:LWK�WKLV�LQ�PLQG��06,
KDV�SDLG�JUHDW�DWWHQWLRQ
WR�WKH�GHYHORSPHQW�RI
WHFKQLTXHV�WR�VLPSOLI\
LQWHUFRQQHFWLRQ�WR
SLH]R�ILOP�HOHPHQWV�
7RGD\��PRVW�RI�WKH
VHQVRU�HOHPHQWV
VXSSOLHG�WR�FXVWRPHUV
IURP�RXU�'LYLVLRQ�KDYH
OHDGV�DOUHDG\�DWWDFKHG�
7KH�DLP�RI�WKLV�DUWLFOH
LV�WR�H[DPLQH�DQG
GLVFXVV�DYDLODEOH
LQWHUFRQQHFWLRQ�RSWLRQV�

6RPH�RI�WKH�PRVW�FRQYHQLHQW�LQWHUFRQQHFWLRQ�WHFKQLTXHV�UHTXLUH�WKDW�06,�DSSO\�SDWWHUQHG
HOHFWURGHV�RQ�RQH�RU�ERWK�VXUIDFHV�RI�WKH�SLH]R�ILOP³WKLV�FDQ�DOZD\V�EH�GRQH�WR�FXVWRPHUV

UHTXLUHPHQWV�GXULQJ�PDQXIDFWXUH³�DOWHUQDWLYHO\��D�VLPSOH�PHWKRG�DFKLHYLQJ�WKH�VDPH�JRDO�LV
SUHVHQWHG�DW�WKH�HQG�RI�WKH�WH[W��,Q�JHQHUDO��SDWWHUQHG�HOHFWURGHV�DUH�DFKLHYHG�GXULQJ�SLH]R�ILOP
PDQXIDFWXULQJ�E\�VFUHHQ�SULQWLQJ�FRQGXFWLYH�LQNV��PHWDO�PDVNLQJ�GXULQJ�VSXWWHUHG�HOHFWURGH
GHSRVLWLRQ��RU�FKHPLFDOO\�HWFKLQJ�SDWWHUQV�E\�SKRWROLWKRJUDSKLF�WHFKQLTXHV�

7KH�7DUJHWV

&RQVLGHUHG�KHUH�DUH�WKH�GHVLJQ�REMHFWLYHV�GHVLUHG�IRU�WKH�OHDG�DWWDFK�PHWKRG��1RW�DOO�REMHFWLYHV�FDQ
EH�DFKLHYHG�ZLWK�DQ\�RQH�WHFKQLTXH��'HVLJQHUV�VKRXOG�LGHQWLI\�WKH�PRVW�LPSRUWDQW�REMHFWLYHV�DQG
VHOHFW�DPRQJ�WKH�LQWHUFRQQHFWLRQ�RSWLRQV�DFFRUGLQJO\�

� +LJK�FRQGXFWLYLW\�ORZ�UHVLVWDQFH�³�VXUSULVLQJO\��KLJK�FRQGXFWLYLW\�LQWHUFRQQHFWLRQ�LV�QRW�D
SDUWLFXODUO\�LPSRUWDQW�SDUDPHWHU�IRU�PRVW�SLH]RHOHFWULF�DSSOLFDWLRQV��3LH]R�WUDQVGXFHUV�DUH
IUHTXHQWO\�XVHG�LQ�KLJK�LPSHGDQFH�FLUFXLWV�ZKHUH�LQFOXVLRQ�RI�D�IHZ�RKPV�GRHV�QRW�XVXDOO\
DIIHFW�SHUIRUPDQFH��0RUH�LPSRUWDQW��KRZHYHU��LV�FRQVLVWHQFH³WKH�UHVLVWDQFH�VKRXOG�QRW
IOXFWXDWH�GXULQJ�XVH�VLQFH�WKLV�ZLOO�LQWURGXFH�D�VRXUFH�RI�HOHFWULFDO�QRLVH�

� /RZ�PDVV�³�WKLV�LV�HVSHFLDOO\�LPSRUWDQW�ZKHQ�WKH�SLH]R�ILOP�LV�QRW�WR�EH�FODPSHG�WR�D
PHFKDQLFDO�VXSSRUW�VWUXFWXUH��7KH�DFRXVWLF�HIIHFW�FUHDWHG�E\�WKH�PHFKDQLFDO�YLEUDWLRQ�RI�WKH
PDVV�RI�WKH�LQWHUFRQQHFWLRQ�RQ�DQ�RWKHUZLVH�IOH[LEOH�VWUXFWXUH�FDQ�EH�GUDPDWLF�

� �/RZ�SURILOH�³�PDQ\�SLH]R�ILOP�DSSOLFDWLRQV�DULVH�E\�YLUWXH�RI�WKH�ORZ�WKLFNQHVVHV�RI�SLH]R�ILOP�
,QWHUUXSWLQJ�WKLV�ZLWK�EXON�WHUPLQDWLRQV�LV�RIWHQ�SURKLELWHG��&RQWDFW�YLEUDWLRQ�VHQVRUV�FDQ�VKRZ
GLVWLQFW�UHVRQDQFHV�LI�ILOP�LV�QRW�ERQGHG�IOXVK�WR�WKH�FRQWDFW�VXUIDFH�WR�LQFOXGH�WKH
LQWHUFRQQHFWLRQ��)OH[LELOLW\�³�KHUH�DJDLQ�LV�D�SURSHUW\�WKDW�PXVW�RIWHQ�PDWFK�WKDW�RI�WKH�ILOP
LWVHOI��6RPH�GHJUHH�RI�IOH[LELOLW\�LV�D�GLVWLQFW�DGYDQWDJH�LQ�PDQ\�DSSOLFDWLRQV�

� /RZ�DUHD�³�XVHIXO�SLH]R�GHYLFHV�FDQ�EH�TXLWH�OLWHUDOO\�EH�HPSOR\HG�DV��SRLQW��UHFHLYHUV��6PDOO
SLH]R�DFWLYH�DUHDV��ZKHUH�WKH�WRS�DQG�ERWWRP�FRQGXFWRUV�IXOO\�RYHUODS��FDQ�EH�FRQILJXUHG�ZLWK
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PIEZO FILM

POLYESTER
REINFORCEMENT TAB

RIVET OR EYELET

TOP ELECTRODE

WIRE
BOTTOM ELECTRODE

PLATED THROUGH HOLE

RING TONGUE

DT PATTERN PLATED THROUGH HOLE

)LJXUH���

GLVSODFHG�RU�RII�VHW�OHDG�DWWDFK�WDEV��7KH�WRS�DQG�ERWWRP�WDEV�DUH�RII�VHW�ZLWK�UHVSHFW�WR�HDFK
RWKHU��ZKHQ�YLHZHG�WKURXJK�WKH�ILOP�WKLFNQHVV���7KLV�DOORZV�D�SUHFLVHO\�GHILQHG�DFWLYH�DUHD
�RYHUODSSHG�HOHFWURGHV��ZLWK�QRQ�SLH]R�FRQGXFWRUV��RII�VHW�WDEV��OHDGLQJ�WR�UHPRWH�ERQGLQJ
VLWHV��D�WHFKQLTXH�PRVW�IUHTXHQWO\�HPSOR\HG�IRU��VPDOO��GHYLFHV�

� 0HFKDQLFDO�6WUHQJWK�³�YHU\�RIWHQ�WKH�JUHDWHVW�VWUDLQ�H[SHULHQFHG�E\�D�SRO\PHU�WUDQVGXFHU�LV
DURXQG�WKH�FRQQHFWLRQ��ZKHWKHU�E\�DFFLGHQW��WULSSLQJ�RYHU�WKH�FDEOH��RU�E\�GHVLJQ��,Q�JHQHUDO�
WKRVH�PHWKRGV�ZKLFK�LQYROYH�WKH�LQWHUFRQQHFWLRQ�SHQHWUDWLQJ�WKURXJK�WKH�ILOP�DW�WKH�RII�VHW�WDE
ORFDWLRQV�ZLWK�FULPSV��H\HOHWV�RU�ULYHWV�\LHOG�WKH�EHVW�XOWLPDWH�VWUDLQ�UHVLVWDQFH��2IWHQ�WKH�OHDG
DWWDFK�DUHD�LV�UHLQIRUFHG�ZLWK�SRO\HVWHU�WR�LPSURYH�WKH�VWUHQJWK�RI�WKH�SHQHWUDWLYH
LQWHUFRQQHFWLRQ�

� /RQJ�WHUP�6WDELOLW\�³�LQFOXGLQJ�DOO�WKH�XVXDO�HQYLURQPHQWDO�SDUDPHWHUV���0RVW�LQWHUFRQQHFWLRQV
KDYH�XQOLPLWHG�OLIH��FULPSV��H\HOHWV��FRQGXFWLYH�UXEEHU�FRQQHFWRUV���2WKHUV�KDYH�D�PRUH�OLPLWHG
VKHOI�OLIH��FRQGXFWLYH�WDSHV�

� 6SHHG�DQG�(DVH�RI�DSSOLFDWLRQ�³�RI�SDUWLFXODU�LPSRUWDQFH�ZKHQ�KLJK�YROXPH�SURGXFWLRQ�LV
SODQQHG��0DQ\�LQWHUFRQQHFWLRQ�WHFKQLTXHV�DUH�VXSSRUWHG�E\�VHPL�DXWRPDWLF�HTXLSPHQW�IRU
YROXPH�SURGXFWLRQ��FULPSV��H\HOHWV��ZKLOH�RWKHUV�DUH�ODERU�LQWHQVLYH��FRQGXFWLYH�DGKHVLYHV���

� (OHFWULFDO�VWUHQJWK�³�DQ�LVVXH�DVVRFLDWHG�PDLQO\�ZLWK�HOHFWULFDOO\�GULYHQ��KLJK�YROWDJH��HOHPHQWV
VXFK�DV�ORXGVSHDNHUV�DQG�DFWXDWRUV�

7KH�'HVLJQ�&RQVLGHUDWLRQV

7ZR�PDMRU�LVVXHV�FRQWURO�WKH�VHOHFWLRQ�RI�OHDG�DWWDFK�PHWKRGV�

� ,V�DQFKRUDJH�RI�WKH�ILOP�DOORZHG�DW�WKH�VLWH�RI�OHDG�DWWDFK"��7KLV�FDQ�EH�D�PDMRU�DGYDQWDJH��IRU
H[DPSOH��GLUHFW�FRQQHFWLRQ�WR�WKH�FRQGXFWLYH�WUDFHV�RI�D�SULQWHG�FLUFXLW�ERDUG�

� ,V�VSHFLDO�SDWWHUQLQJ�RI�WKH�ILOP�DYDLODEOH��ZKLFK�ZRXOG�DOORZ�SHQHWUDWLYH�WHFKQLTXHV"��ZLWK�06,
6HQVRUV�FXVWRP�SDWWHUQLQJ�VHUYLFH��WKH�DQVZHU�LV�DOPRVW�DOZD\V��\HV����6LPSOH�H[SHULPHQWDO
PHWKRGV�DOORZ�WKH�VDPH�UHVXOW�

7KLV�FRQFOXGHV�WKH��TXHVWLRQV��VHFWLRQ³QRZ��KRSHIXOO\��DUH�WKH��DQVZHUV��

7KH�0HWKRGV

3HQHWUDWLYH���+HUH�WKH
WHFKQLTXHV�LQYROYH�SLHUFLQJ�WKH
ILOP��DQG�SRVVLEO\�DGGLWLRQDO
UHLQIRUFLQJ�ODPLQDWHV�WR�JLYH
VXIILFLHQW�WKLFNQHVV�DQG
VWUHQJWK���DQG�WKXV�WKH�ILOP
VKRXOG�EH�SDWWHUQHG�ZLWK�D
GLVSODFHG�RU�RII�VHW�OHDG�RXW
DUUDQJHPHQW�WR�SUHYHQW�VKRUWLQJ
RI�XSSHU�DQG�ORZHU�HOHFWURGHV�E\
WKH�LQVHUWHG�FRQQHFWRU��7KLV�FDQ
EH�GRQH�GXULQJ�PDQXIDFWXUH�RU
E\�WKH�XVHU�

� 5LYHWV�RU�H\HOHWV�FDQ�EH
DIIL[HG�WR�WKH�RII�VHW
FRQGXFWLYH�WUDFHV�RQ�WKH
SLH]R�ILOP��,QFOXGHG
EHWZHHQ�WKH�H\HOHW�RU�ULYHW
FDQ�EH�D�ULQJ�WRQJXH�OXJ
WHUPLQDO�ZLWK�ZLUH�DWWDFKHG�
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TOP ELECTRODE

BOTTOM ELECTRODE

A A

CROSS SECTION A-A

PLATED THROUGH HOLE

P.C.B

TRACE ON P.C.B

A

A

PIEZO FILM
OR FLEX CIRCUIT

PLATED THROUGH HOLE

)LJXUH���

PIEZO FILM

P.C.B.

P.C.B. TRACE

TOP ELECTRODE

WASHER

BOLT

BOTTOM ELECTRODE

P.C.B.

PLATED THROUGH HOLE

TOP ELECTRODE

P.C.B. TRACE

DT PATTERN BOLTED TO P.C.B

)LJXUH���

CRIMP CONNECTOR

PROTECTIVE COAT

PIEZO FILM

POLYESTER REINFORCEMENT

A A

DT PATTERN WITH CRIMP CONNECTOR

)LJXUH���

7KH�H\HOHW�RU�ULYHW�PHFKDQLFDOO\�SUHVVHV�WKH�FRQGXFWLYH�ULQJ�DJDLQVW�WKH�RII�VHW�SDWWHUQHG
HOHFWURGH�WR�PDNH�UHOLDEOH�LQWHUFRQQHFWLRQ�

� 7R�DIIL[�WKH�SLH]R�ILOP�GLUHFWO\�WR�D
3&%��VPDOO��323��RU��EOLQG��ULYHWV
RU�H\HOHWV�FDQ�EH�XVHG�LQ
FRQMXQFWLRQ�ZLWK�SDWWHUQHG�ILOP
HOHFWURGHV�DQG�WKH�FRQGXFWLYH�WUDFNV
RQ�WKH�3&%�WR�DOORZ�D�VLQJOH
RSHUDWLRQ�WR�IRUP�WKH
LQWHUFRQQHFWLRQ��'XULQJ�VFUHHQ
SULQWLQJ�RI�FRQGXFWLYH�LQN
HOHFWURGHV��D�VPDOO�´SODWHG�WKURXJK
KROHµ�FDQ�EH�IRUPHG�LQ�RQH�RI�WKH
RII�VHW�WDEV��WKHUHE\�EULQJLQJ�ERWK
FRQGXFWRUV�WR�WKH�VDPH�VLGH�RI�WKH
SLH]R�ILOP��7KLV�JUHDWO\�IDFLOLWDWHV
ULYHWLQJ�WKH�ILOP�HOHFWURGH�WDEV�WR
WKH�FRUUHVSRQGLQJ�3&%�WUDFHV��,I
WKH�´SODWHG�WKURXJK�KROHµ
WHFKQLTXH�LV�QRW�XVHG��WKHQ�WKH�WRS
ILOP�HOHFWURGH�FDQ�EH�HOHFWULFDOO\
FRQQHFWHG�E\�WKH�ULYHW�WR�D
FRQGXFWLYH�WUDFH�RQ�WKH�XQGHUVLGH
RI�WKH�3&%��7KH�ERWWRP�ILOP
HOHFWURGH�LV�HOHFWULFDOO\�FRQQHFWHG
WR�D�FRUUHVSRQGLQJ�WUDFH�RQ�WKH
WRS�RI�WKH�3&%�DQG�KHOG�LQ
LQWLPDWH�FRQWDFW�E\�WKH�SUHVVXUH
H[HUWHG�E\�WKH�ULYHW�

� 1XWV�DQG�EROWV���:LUHV�WHUPLQDWHG
ZLWK�ZDVKHUV��ULQJ�WRQJXH�OXJV�
VROGHU�WDJV��HWF��FDQ�HDVLO\�EH
LQFRUSRUDWHG�ZLWK�VPDOO�QXWV�DQG
EROWV��

� &ULPS�&RQQHFWRUV�³�JHQHUDOO\�
FULPSV�GHVLJQHG�IRU�IOH[LEOH�FLUFXLW�WHFKQRORJ\�ZRUN�ZHOO�ZLWK�SLH]R�ILOP�HOHPHQWV��&ULPSV�FDQ
KDYH�VROGHU�WDEV�IRU�DIIL[LQJ�ZLUHV��RU�WKH�FULPS�HQGV�FDQ�EH�LQVHUWHG�LQWR�FRUUHVSRQGLQJ�KROHV�LQ
D�3&%�DQG�VROGHUHG�WR�WKH�XQGHUVLGH�RI�WKH�3&%��PD[LPXP�RI�D�IHZ�VHFRQG�VROGHULQJ�WLPH�VR
DV�QRW�WR�RYHUKHDW�WKH�ILOP���
/LNH�WKH�H\HOHWV�PHQWLRQHG�DERYH�
FULPSV�DUH�QRUPDOO\�GHVLJQHG�WR
ZRUN�ZLWK�D�VSHFLILHG�WKLFNQHVV�RI
�VXEVWUDWH���VR�ILOP�PD\�UHTXLUH
�SDGGLQJ��RQ�RQH�VLGH��L�H��
SRO\HVWHU�UHLQIRUFHPHQW��WR
DFFRPPRGDWH�WKH�FULPS
FRQQHFWRUV��$GGLWLRQDOO\��D
FRPSOHWH�PXOWL�ZD\�FRQQHFWRU
PD\�EH�FULPSHG�WR�D�PRUH
FRPSOH[�GHYLFH��JLYLQJ�VWUDLJKW
SOXJ�LQ�FRPSDWLELOLW\�ZLWK�RWKHU
FRQQHFWRUV�
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COPPER TAPE

PIEZO FILM

SOLDER

WIRE

TOP ELECTRODE

BOTTOM ELECTRODE

COPPER TAPE WITH Z-AXIS
CONDUCTIVE ADHESIVE

DT PATTERN WITH COPPER TAPE

)LJXUH���

1RQ�SHQHWUDWLYH���&RQGXFWLYH�DGKHVLYH�FRDWHG�&RSSHU�)RLO�7DSH��H�J����0�������³DYDLODEOH�LQ
ZLGWKV�IURP��PP�XS�WR���PP��%HVW�UHVXOWV�DUH�REWDLQHG�E\���

� 8VLQJ�D��UHDVRQDEOH��DUHD�RI
WDSH��SHUKDSV�DERXW��FP�RU
PRUH���6PDOO�SLHFHV�GR�WHQG�WR
OLIW�RII�HDVLO\�

� 6ROGHULQJ�ZLUHV�WR�WKH�WDSH
),567��WKHQ�UHPRYLQJ�WKH
OLQHU�DQG�DGKHULQJ�ZLWK�JHQWOH
SUHVVXUH�WR�ILOP��,I�VPDOO�DUHDV
DUH�WR�EH�XVHG��VROGHU�EHIRUH
FXWWLQJ�WKH�FRQWDFW�SDG�GRZQ
WR�VL]H��WKXV�OHDYLQJ�WKH�H[FHVV
DUHD�WR�DFW�DV�D�KHDW�VLQN�
6ROGHULQJ�GRHV�DSSHDU�WR
GHJUDGH�WKH�DGKHVLYH
SURSHUWLHV�LQ�WKH�YLFLQLW\�RI�WKH
MRLQW��127(���0�GRHV�QRW
UHFRPPHQG�UHO\LQJ�RQ�WKH
FRQGXFWLYH�DGKHVLYH�LQ�WKLV
ZD\�DQG�VXJJHVW�DQ�HPERVVHG�YHUVLRQ�RI�WKH�VDPH�WDSH��7KH�WDSH�LV�UHDOO\�GHVLJQHG�IRU�ODUJH�DUHD
FRQWDFWV�WR�PHWDO��EXW�UHVXOWV�KDYH�VKRZQ�WKLV�PHWKRG�WR�EH�DQ�HIIHFWLYH��LI�QRW�JXDUDQWHHG�
WHFKQLTXH��$Q�DOXPLQXP�YHUVLRQ�RI�WKLV�SURGXFW�LV�DYDLODEOH��3DUW�1R���������%HZDUH�RI�VLPLODU
WDSHV�WKDW�GR�QRW�KDYH�FRQGXFWLYH�DGKHVLYHV��DOWKRXJK�WKHVH�FDQ�EH�XVHG�IRU�VKLHOGLQJ��HWF��

� &RQGXFWLYH�7UDQVIHU�7DSH³H�J����0��������3UHOLPLQDU\�SURGXFW���$Q�DFU\OLF�DGKHVLYH�OD\HU
ORDGHG�ZLWK�FRQGXFWLYH�SDUWLFOHV�JLYLQJ�H[FHOOHQW��=�D[LV��FRQGXFWLYLW\��L�H���WKURXJK�WKH
WKLFNQHVV�RI�WKH�WDSH��ZLWK�YHU\�KLJK�UHVLVWLYLW\�LQ�WKH�;�DQG�<�D[HV��7KXV�VLQJOH�RU�PXOWLSOH�ZD\
FRQQHFWLRQV�PD\�EH�PDGH�ZLWK�D�VLQJOH�VWULS��7KLV�PDWHULDO�LV�UHODWLYHO\�QHZ��,QLWLDO�UHVXOWV�VHHP
YHU\�SURPLVLQJ��2EYLRXVO\�WKLV�FDQ�EH�XVHG�WR�PDNH�GLUHFW�FRQQHFWLRQ�ZLWK�3&�ERDUG�RU�VWULS��RU
WR�VHFWLRQV�RI�IRLO�ZLWK�VROGHUHG�OHDGV�

� �1HJDWLYH�DVSHFWV�DUH�D��KLJK�FRVW��DQG�E��OLNH�DOO�WUDQVIHU�DGKHVLYHV��WKHUH�LV�D�WHQGHQF\�IRU�WKH
PDWHULDO�WR�DGKHUH�WR�LWV�RZQ�OLQHUV�DURXQG�WKH�HGJH�VR�WKDW��VWULQJLQJ��RFFXUV�RQ�OLQHU�UHPRYDO�
127(��6LQFH�WLPH�RI�ZULWLQJ��WKLV�SURGXFW�KDV�EHHQ�VXSHUVHGHG�E\�DQ�LPSURYHG�YHUVLRQ
��������ZLWK�DQ�HDV\�UHOHDVH�OLQHU��7KLV�PD\�QRW�\HW�EH�JHQHUDOO\�DYDLODEOH�

� &RQGXFWLYH�(SR[\��7KLV�LV�XVXDOO\�DYDLODEOH�LQ�WZR�SDUW�IRUP��DGKHVLYH�DQG�KDUGHQHU���3UHFLVH
PHWHULQJ�DQG�PL[LQJ�RI�WKH�VPDOO�TXDQWLWLHV�XVXDOO\�UHTXLUHG�LV�UDWKHU�GLIILFXOW�DQG�PHVV\��2QH�
SDUW��SUH�PL[HG�PDWHULDO�LV�DYDLODEOH�DV�D�SURGXFW�ZKLFK�LV�VWRUHG�DW�YHU\�ORZ�WHPSHUDWXUH�DQG
VKRXOG�EH�XVHG�DQG�FXUHG�DW�URRP�WHPSHUDWXUH��&XULQJ�RI�DQ\�HSR[\�PL[�FDQ�XVXDOO\�EH
DFFHOHUDWHG�E\�XVH�RI�KLJKHU�WHPSHUDWXUH��EXW�VLQFH�WKH�SLH]R�ILOP�KDV�D�PRGHVW�KLJK�WHPS
FDSDELOLW\��FXULQJ�LV�RIWHQ�D�ORQJ�WHUP�SURFHVV��PDQ\�KRXUV��D�GD\���6RPH�PHFKDQLFDO�FODPSLQJ�LV
XVXDOO\�UHTXLUHG�RQ�WKH�SDUWV�WR�EH�ERQGHG��$JDLQ��VHFWLRQV�RI�IRLO�ZLWK�SUH�VROGHUHG�OHDGV�FDQ�EH
XVHG�WR�VSUHDG�WKH�FRQWDFW�RYHU�D�UHDVRQDEOH�DUHD��)LQDO�UHLQIRUFHPHQW�ZLWK��RUGLQDU\��HSR[\
FDQ�EH�UHDVVXULQJ��1HJDWLYH�DVSHFWV��GLIILFXOW\�RI�XVH��FXUH�WLPH��KLJKHU�FRVW��VKRUW��VKHOI�OLIH��

� /RZ�PHOWLQJ�SRLQW�$OOR\V³VRPH�DOOR\V��H�J���,QGLXP�7LQ�%LVPXWK��ZKLFK�DUH�NQRZQ�DV
�IXVLEOH�DOOR\V��UDWKHU�WKDQ��VROGHUV���PHOW�DW�WHPSHUDWXUHV�ZKLFK�DOORZ�WKHP�WR�EH�XVHG�RQ
3LH]R�)LOP�ZLWK�VXLWDEOH�PHWDOOL]DWLRQ��H�J���JROG��FRRSHU��VLOYHU�RU�VLOYHU�LQN���5DWKHU�DJJUHVVLYH
IOX[HV�DUH�RIWHQ�UHTXLUHG��DQG�WKH�MRLQW�PD\�EH�EULWWOH��0HFKDQLFDO�VWUHQJWK�LV�OLPLWHG�E\�WKH
DGKHVLRQ�RI�WKH�PHWDOOL]DWLRQ�RQWR�WKH�ILOP�VXUIDFH��VR�RQFH�DJDLQ��UHLQIRUFHPHQW�ZLWK�HSR[\
PD\�KHOS��)RU�MRLQWV�WKDW�PXVW�EH�YHU\�VPDOO�DQG�GR�QRW�QHHG�XQGXH�PHFKDQLFDO�VWUHQJWK�WKLV
PD\�SURYH�D�YDOXDEOH�WHFKQLTXH��1HJDWLYH�DVSHFWV��RQO\�FHUWDLQ�PHWDOOL]DWLRQV�DUH�DSSURSULDWH�
VDPSOH�TXDQWLWLHV�KDUG�WR�FRPH�E\��0HFKDQLFDO�VWUHQJWK�OLPLWHG�>,QGLXP�&RUS�@

� =HEUD��&RQQHFWRUV�³�&RQGXFWLYH�UXEEHU�VSOLFHG�ZLWK�LQVXODWLQJ�UXEEHU�DV�XVHG�WR�IRUP
FRQWDFWV�WR�/&'�GLVSOD\V��+LJK�GHQVLW\�PXOWLSOH�ZD\�FRQWDFWV�PD\�EH�PDGH��([WHUQDO�FODPSLQJ
RI�FRQWDFWV�LV�UHTXLUHG�
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TOP ELECTRODE

BOTTOM ELECTRODE

A A

CROSS SECTION A-A

PLATED THROUGH HOLE

P.C.B

TRACE

PROTECTIVE
COAT

RIVET OR EYELET

MECHANICAL SUPPORT

Z-AXIS CONDUCTIVE RUBBER

DT PATTERN WITH Z-AXIS CONDUCTIVE
RUBBER INTERCONNECTION

)LJXUH���� 0HFKDQLFDO�FODPSLQJ³VLPSO\
VDQGZLFKLQJ�WKH�ILOP�EHWZHHQ
WZR�FRQGXFWLYH�VXUIDFHV
�SRVVLEO\�XVLQJ�D�WKLQ�OD\HU�RI
FRQGXFWLYH�ORDGHG�UXEEHU��FDQ
SURYLGH�H[FHOOHQW�UHVXOWV��7ZR
ULQJV�FDQ�SURYLGH�XVHIXO�VXSSRUW
IRU�GLDSKUDJPV��VSHDNHUV��HWF�

� &DSDFLWLYH�&RXSOLQJ���,Q�FHUWDLQ
DSSOLFDWLRQV��QR�PHWDO�HOHFWURGH
LV�UHTXLUHG�RQ�WKH�SLH]R�ILOP
LWVHOI��7KLQ��QRQ�FRQGXFWLYH
DGKHVLYHV�FDQ�DIIL[�WKH
XQPHWDOOL]HG�ILOP�WR�D
FRQGXFWLYH�VXUIDFH��7KH
FRQGXFWLYH�VXUIDFH�LQ�HIIHFW
SURYLGHV�WKH�ILOP·V�HOHFWURGHV�LQ
DF�DSSOLFDWLRQV��$�3&%��KDYLQJ
FRQGXFWLYH�SDGV�RQ�RQH�VXUIDFH
FRUUHVSRQGLQJ�WR�WKH�GHVLUHG�DFWLYH�VHQVRU�DUHD��LV�DQ�HPERGLPHQW�RI�WKLV�FRQFHSW��7KH�RSSRVLWH
SLH]R�ILOP�VXUIDFH�FDQ�EH�PHWDOOL]HG�ZLWK�D�JURXQG�HOHFWURGH��7KH�ILOP�FDQ�EH�VDQGZLFKHG
EHWZHHQ�WZR�FRQGXFWLYH�VXUIDFHV�ZLWK�RU�ZLWKRXW�DGKHVLYH�WR�IRUP�HOHFWURGHV�����

8VHU�(WFKLQJ�RI�3LH]R�)LOP�(OHFWURGHV

3DWWHUQHG�HOHFWURGHV�DUH�DYDLODEOH�IURP�06,�LQ�HLWKHU�VLOYHU�VFUHHQ�SULQWHG�LQN�RU�DV�VSXWWHUHG
HOHFWURGHV��,Q�VRPH�LQVWDQFHV��FXVWRPHUV�SXUFKDVH�IXOO\�PHWDOOL]HG�VKHHWV�IRU�H[SHULPHQWDWLRQ��DQG
ZDQW�WR�SURGXFH�WKHLU�RZQ�SDWWHUQV��7KLV�LV�YHU\�GLIILFXOW�ZLWK�VFUHHQ�SULQWHG�LQNV�DV�WKH\�FDQQRW�EH
HDVLO\�HWFKHG�RU�PHFKDQLFDOO\�EUDLGHG��)RU�VSXWWHUHG�HOHFWURGHV��VWDQGDUG�SKRWROLWKRJUDSKLF
WHFKQLTXHV�ZRUN�TXLWH�ZHOO�

,Q�RUGHU�WR�SDWWHUQ�3LH]R�)LOP�LQ�VXFK�D�ZD\�DV�WR�DOORZ�SHQHWUDWLRQ�RI�ILOP�ZLWKRXW�VKRUWLQJ�WRS�DQG
ERWWRP�HOHFWURGHV��D�YHU\�VLPSOH�WHFKQLTXH�PD\�EH�HPSOR\HG�ZKLFK�ZRUNV�RQ�DQ\�YDFXXP�GHSRVLWHG
HOHFWURGHV��127(��QRW�UHFRPPHQGHG�IRU�$J�,QN��

2QH�WHUPLQDO�RI�D�SRZHU�VRXUFH��EHQFK�S�V�X��RU���YROW�EDWWHU\��LV�FRQQHFWHG�YLD�D�FRQGXFWRU�SDG�RU
EORFN�E\�PHFKDQLFDO�SUHVVXUH�WR�WKH�SLHFH�RI�ILOP�LQ�TXHVWLRQ��7KH�RWKHU�WHUPLQDO�LV�EURXJKW�WR�D
FRQGXFWLYH�SRLQW��QHHGOH��ZLUH�HQG��EOXQW�VFDOSHO��HWF���DQG�WKH�DUHD�UHTXLUHG�WR�EH�LVRODWHG�VLPSO\
GUDZQ�DURXQG��6XIILFLHQW�FXUUHQW�QRUPDOO\�SDVVHV�WR�FDXVH�DUFLQJ�DW�WKH�SRLQW�FRQWDFW�DQG�WKH
PHWDOOL]DWLRQ�LV�YDSRUL]HG��&RQFHQWULF��JXDUG�ULQJV��PD\�EH�GUDZQ�IRU�H[WUD�FRQILGHQFH�

)RU�PRUH�FRPSOH[�SDWWHUQLQJ�RI�WKLQ�VSXWWHUHG�PHWDOOL]DWLRQ��LW�LV�SRVVLEOH�WR�FRDW�WKH�SLH]R�ILOP�ZLWK
SKRWRUHVLVW�DHURVRO��ERWK�VLGHV�LI�QHFHVVDU\���7KH�FXUHG�VSUD\�FDQ�WKHQ�EH�H[SRVHG�WKURXJK�D�PDVN
XVLQJ�89�OLJKW��DV�ZLWK�FRQYHQWLRQDO�3&%�WHFKQLTXHV��DQG�WKHQ�GLSSHG�LQ�DQ�HWFKDQW��&RPSOHWH
HWFKLQJ�RI�WKH�YHU\�WKLQ�PHWDO�OD\HU�RFFXUV�LQ�VHFRQGV�

&RSSHU�1LFNHO�PHWDOOL]DWLRQV�HWFK�YHU\�ZHOO�ZLWK�VWDQGDUG�3&%�HWFKDQW��IHUULF�FKORULGH���2WKHU
PHWDOV�UHTXLUH�VSHFLDO�HWFKDQWV�IRU�JRRG�UHVXOWV��$TXDUHJLD�IRU�JROG���5HPHPEHU�WKDW�WKH
PHWDOOL]DWLRQ�OD\HU�PD\�RQO\�EH�D�IHZ�KXQGUHG�DWRPV�WKLFN����������c���DQG�WKHUHIRUH�ILQH�WUDFHV�DUH
YHU\�YXOQHUDEOH�WR�VFUDWFKLQJ�RU�FUDFNLQJ�
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+LJK�9ROWDJH�7HFKQLTXHV

7KH�XVH�RI�3LH]R�)LOP�DV�D�YLEUDWLRQ�H[FLWHU�UHTXLUHV�VHSDUDWH�FRQVLGHUDWLRQ��6LQFH�WKH�LPSHGDQFH�RI
D�FDSDFLWLYH�WUDQVGXFHU�GHFUHDVHV�ZLWK�IUHTXHQF\�DQG�DSSURDFKHV�LQILQLW\�IRU�ORZ�IUHTXHQFLHV��YHU\
KLJK�YROWDJHV��D�IHZ�KXQGUHG�YROWV�W\SLFDOO\��PD\�EH�UHTXLUHG�WR�GULYH��IRU�H[DPSOH��IXOO�DXGLR�UDQJH
ORXGVSHDNHUV��)UHTXHQWO\��WUDQVIRUPHUV�DUH�XVHG�WR�VWHS�XS�PRGHUDWH�YROWDJHV�WR�VXSSO\�WKH�UHTXLUHG
GULYH�VLJQDO��8QGHU�WKHVH�FLUFXPVWDQFHV��H[WUHPH�VWUHVVHV�PD\�EH�SODFHG�XSRQ�WKH�FRQQHFWLRQV�
&RQVLGHU�ILUVW�DSSO\LQJ�D�YROWDJH�VWHS�RI���9�WR�D�FDSDFLWRU�RI����Q)�ZLWK�DQ�RYHUDOO�FLUFXLW
UHVLVWDQFH�RI���RKPV��7KH�LQLWLDO�FXUUHQW�SXOVH�SHDNV�DW����DPSV��DVVXPLQJ�WKH�VXSSO\�LV�FDSDEOH�RI
VXSSO\LQJ�WKLV���6XFK�D�FXUUHQW��VSLNH��PD\�ZHOO�VKRZ�XS�GHIHFWV�LQ�FRQQHFWRUV�

&RQVLGHU�QH[W�D�WUDQVIRUPHU�ZKLFK�VWHSV���9�VLJQDOV�XS�WR����9��$�'&�FXUUHQW�LQ�WKH�SULPDU\�RI
�����$��FRUUHVSRQGLQJ�WR�DQ�DSSOLHG�YROWDJH�RI�����YROWV���ZKHQ�EURNHQ��PD\�FDXVH�D�YROWDJH�VXUJH
RI�����YROWV�DFURVV�WKH�VHFRQGDU\�FLUFXLW��ZHOO�LQ�WKH�H[FHVV�RI�WKH�H[SHFWHG�;����PDJQLILFDWLRQ
IDFWRU��(YHQ�ZLWK�KHDY\�FDSDFLWLYH�ORDGLQJ��KLJK�YROWDJHV�PD\�EH�VHHQ��:RUVH�VWLOO��LI�WKH�VHFRQGDU\
FLUFXLW�LV�EURNHQ��FXUUHQW�SXOVHV�H[FHHGLQJ���$�ZLWK�GXUDWLRQV�RI�RQO\�WHQV�RI�QDQRVHFRQGV�PD\
DULVH��6XFK�SKHQRPHQD�VKRXOG�QRW�WURXEOH�ZHOO�IRUPHG�FRQQHFWLRQV��%XW�LI�D�OHDG�DWWDFK�PHWKRG�KDV
EHHQ�XVHG�ZKLFK�KDV�DQ\�WUDSSHG�DLU��WKH�HIIHFW�RI�WKH�UHGXFHG�GLHOHFWULF�FRQVWDQW�PD\�EH�WR�SURPRWH
EUHDNGRZQ��6XFK�HYHQWV�PD\�EH�FDWDVWURSKLF��DV�WKH�IDPLOLDU�FUDFNOLQJ�VRXQG�DQG�OLYHO\�EOXH�VSDUNV
ZLOO�WHVWLI\�

6ROXWLRQV�DUH�
���6LOYHU�LQN�HOHFWURGHV�DUH�D�PXVW���WKH�WKLQ�VSXWWHUHG�HOHFWURGHV�FDQQRW�ZLWKVWDQG�WKH�KLJK�YROWDJHV
���/DUJH�DUHD�FRQWDFWV�WR�UHGXFH�VWUHVV��:H�SDLQW�VLOYHU�LQN�DURXQG�H\HOHWV�ULYHWV�WR�SURYLGH�H[WUD
FRQGXFWLRQ�SDWKV�WR�WKH�ILOP�HOHFWURGH�
����3RVVLEO\��D�VHPL�UHVLVWLYH�FRQWDFW�SDG�WR�UHGXFH�FXUUHQW�VXUJHV³HTXLYDOHQW�WR�LQFOXGLQJ�D�VHULHV
UHVLVWDQFH�LQ�WKH�FLUFXLW��3UDFWLFDO�YDOXHV�XS�WR�DERXW���N�ZLOO�SURGXFH�RQO\�D�IUDFWLRQDO�ORVV�LQ�RXWSXW
DQG�ZLOO�UHGXFH�WKH�PDJQLWXGH�RI�FXUUHQW�VSLNHV�
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