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����������$SSHQGL[�$ � � � � � � � � � � � � � � � � � � � � � � � � � �

������� 8VH�RI�³/HDG´� � � � � � � � � � � � � � � � � � � � � � � � � � � � �

������� $EEUHYLDWLRQV�DQG�$FURQ\PV� � � � � � � � � � � � � � � � � �

������ 7HUPV�DQG�'HILQLWLRQV � � � � � � � � � � � � � � � � � � � � � �

2� APPLICABLE�DOCUMENTS � � � � � � � � � � � � � � � � � � � �

���� ,3&��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���� $PHULFDQ�6RFLHW\�IRU�7HVWLQJ�DQG�0DWHULDOV��

�$670��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

������ 8QGHUZULWHUV�/DERUDWRULHV�6WDQGDUGV� � � � � � � � � � � �

���� 1&6/�,QWHUQDWLRQDO � � � � � � � � � � � � � � � � � � � � � � � �

������ ,62� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

3� REQUIREMENTS � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���� 7HUPV�DQG�'HILQLWLRQV � � � � � � � � � � � � � � � � � � � � �

���� 6SHFLILFDWLRQ�6KHHWV� � � � � � � � � � � � � � � � � � � � � � � � �

������ 0DWHULDOV�5HTXLUHPHQWV� � � � � � � � � � � � � � � � � � � � � �

�������� 6KHHW�0DWHULDO�� � � � � � � � � � � � � � � � � � � � � � � � � � � �

�������� 5ROO�0DWHULDO�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���� 9LVXDO�5HTXLUHPHQWV � � � � � � � � � � � � � � � � � � � � � � �

�������� 0DUNLQJ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�������� 6WUHDNV�DQG�6FUDWFKHV� � � � � � � � � � � � � � � � � � � � � � � �

������� ,QFOXVLRQV� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�������� 9RLGV�+ROHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

���� LPHQVLRQDO�5HTXLUHPHQWV � � � � � � � � � � � � � � � � � � �

�������� 6KHHW�:LGWK�DQG�/HQJWK� � � � � � � � � � � � � � � � � � � � � �

�������� 5ROO�:LGWK � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�������� 5ROO�/HQJWK� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�������� 7KLFNQHVV� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

������ 3K\VLFDO�'LPHQVLRQV � � � � � � � � � � � � � � � � � � � � � �

�������� 'LPHQVLRQDO�6WDELOLW\� � � � � � � � � � � � � � � � � � � � � � � �

������� 7HQVLOH�6WUHQJWK�DQG�(ORQJDWLRQ � � � � � � � � � � � � � � �

�������� ,QLWLDWLRQ�7HDU�6WUHQJWK�� � � � � � � � � � � � � � � � � � � �

�������� 3URSDJDWLRQ�7HDU�6WUHQJWK � � � � � � � � � � � � � � � � � � � �

������ &KHPLFDO�5HTXLUHPHQWV� � � � � � � � � � � � � � � � � � � � � �

�������� &KHPLFDO�5HVLVWDQFH�� � � � � � � � � � � � � � � � � � � � � � � �

������ (OHFWULFDO�5HTXLUHPHQWV� � � � � � � � � � � � � � � � � � �

�������� 3HUPLWWLYLW\��'LHOHFWULF�&RQVWDQW� � � � � � � � � � � � � � �

�������� /RVV�7DQJHQW��'LVVLSDWLRQ�)DFWRU�� � � � � � � � � � � � � �

�������� 9ROXPH�5HVLVWLYLW\��'DPS�+HDW�� � � � � � � � � � � � � � �

�������� 6XUIDFH�5HVLVWDQFH��'DPS�+HDW� � � � � � � � � � � � � � � �

�������� 'LHOHFWULF�6WUHQJWK� � � � � � � � � � � � � � � � � � � � � � � �

��� (QYLURQPHQWDO�5HTXLUHPHQWV� � � � � � � � � � � � � � � � � �

������� )XQJXV�5HVLVWDQFH � � � � � � � � � � � � � � � � � � � � � � � � �

������� 0RLVWXUH�$EVRUSWLRQ�� � � � � � � � � � � � � � � � � � �

�������� )ODPPDELOLW\�� � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�������� 5HODWLYH�7KHUPDO�,QGH[��57,� � � � � � � � � � � � � � � � �

������� :RUNPDQVKLS�5HTXLUHPHQWV � � � � � � � � � � � � � � � � � �

4� QUALITY�ASSURANCE�PROVISIONS � � � � � � � � � � �

������ 5HVSRQVLELOLW\�IRU�,QVSHFWLRQ� � � � � � � � � � � � � � � � �

������ 7HVW�(TXLSPHQW�DQG�,QVSHFWLRQ�)DFLOLWLHV�� � � � � � � �

������ 3UHSDUDWLRQ�RI�6DPSOHV�� � � � � � � � � � � � � � � � � � � � �

������ 6WDQGDUG�/DERUDWRU\�&RQGLWLRQV�� � � � � � � � � � � �

����� 7ROHUDQFHV�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� &ODVVLILFDWLRQ�RI�,QVSHFWLRQV�� � � � � � � � � � � � � � � � � �

������ 0DWHULDOV�,QVSHFWLRQ� � � � � � � � � � � � � � � � � � � � � � � � �

����� �4XDOLILFDWLRQ�,QVSHFWLRQ � � � � � � � � � � � � � � � � � � � �

������� &KDUDFWHUL]DWLRQ�7HVWLQJ�� � � � � � � � � � � � � � � � � � � � �

������� 4XDOLILFDWLRQ� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

������ 4XDOLW\�&RQIRUPDQFH�,QVSHFWLRQ� � � � � � � � � � � � �

�������� ,QVSHFWLRQ�RI�3URGXFW�IRU�'HOLYHU\� � � � � � � � � � � � � �

�������� 6DPSOH�8QLW � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�������� *URXS�$�,QVSHFWLRQ � � � � � � � � � � � � � � � � � � � � � �
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����������6DPSOLQJ�3ODQ�� � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����������)DLOXUHV� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����������8VHU�6DPSOLQJ�3ODQ � � � � � � � � � � � � � � � � � � � � � � � �

����������5HMHFWHG�/RWV � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�������� *URXS�%�,QVSHFWLRQ�� � � � � � � � � � � � � � � � � � � � �

�������� URXS�&�,QVSHFWLRQ�� � � � � � � � � � � � � � � � � � � � � � � � �

����������6DPSOLQJ�3ODQ�� � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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5� PREPARATION�FOR�DELIVERY� � � � � � � � � � � � � � � ��
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���� 2UGHULQJ�'DWD� � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
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Appendix�A���������������������������������������������������������������������������

Tables

7DEOH����� %DVH�'LHOHFWULF�7\SH�'HVLJQDWLRQ� � � � � � � � � �

7DEOH����� 5HLQIRUFHPHQW�0HWKRG�'HVLJQDWLRQ� � � � � � � ��
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Specification�for�Flexible�Base�Dielectrics�
for�Use�in�Flexible�Printed�Boards

�

1��SCOPE��

This� standard� establishes� the� classi¿cation� system,� the� quali¿cation� and� quality� conformance� requirements� for� flexible� base�
dielectric�materials�to�be�used�for�the�fabrication�of�flexible�printed�boards.���	�

1.1��Nomenclature�Designation�System�The�system�described�in�1.1.1�through�1.1.2.4�identi¿es�flexible�base�dielectrics.�

1.1.1��Nonspecific�Designation��A�nonspeci¿c�designation�is�intended�for�use�by�GHVLJQHUV�RQ�PDVWHU�GUDZLQJV�WR�GHVLJQDWH�WKHLU�

material�choice.�At�the�end�of�this�standard�is�a�series�of�material�speci¿cation�sheets�identi¿ed�by�speci¿cation�sheet�numbers.�
Each�sheet�outlines�engineering�and�performance�data�for�a�flexible�base�dielectric,�indicating�base�material�type�and�method�of�
UHLQIRUFHPHQW��

Example� of�nonspeci¿c� designation:� ,3&���������Where� ‘‘1’’� refers� to� the� specification�sheet�detailing�unsupported�polyimide�
flexible�base�dielectrics.
If�further�material�speci¿cation�details�(such�as�dielectric�thickness)�are�required,�they�should�be�highlighted�in�cross�sectional�
YLHZV�RU�QRWHV�RQ�WKH�PDVWHU�GUDZLQJ��

1.1.2��Specific�Designation�The�speci¿c�designation�should�be�in�the�form�shown�in�the�following�example,�and�is�intended�for�use�
on�material�purchase�orders�by�printed�board�manufacturers�(see�6.1).�The�speci¿c�designation�should�not�be�used�by�designers�
RQ�PDVWHU�GUDZLQJV�WR�LQGLFDWH�WKHLU�PDWHULDO�VHOHFWLRQ��0DVWHU�GUDZLQJV�VKDOO�LQGLFDWH�WKH�PDWHULDO�GHVLJQ�E\�GHVLJQHUV�RQ�PDVWHU�

GUDZLQJV�WR�LQGLFDWH�WKHLU�PDWHULDO�VHOHFWLRQ��DV�WKH�GHVLJQDWLRQ�LV�OHQJWK\�DQG�UHTXLUHV�IDEULFDWRU�OHYHO�NQRZOHGJH�LQ�PDNLQJ�WKH�

GHWDLOHG�VHOHFWLRQV��

Example�of�speci¿c�designation:

,3&��������²�(�(�

:KHUH��
,3&��������²�Nonspeci¿c�Designation�(see�1.1.1),�for�unsupported�polyimide�flexible�base�dielectrics.�

(��±��Base�Dielectric�Material�Type�Designation�(see�1.1.2.1),�specifying�polyimide.�
���±��Reinforcement�Method�Designation�(see�1.1.2.2),�specifying�nonreinforced.�
(��±��Reinforcement�Type�Designation�(see�1.1.2.3),�specifying�nonreinforced�film.�
��±��Base�Dielectric�Material�Thickness�Designation�(see�1.1.2.4),�specifying�50�μm�[1970�μin]�thickness.�

1.1.2.1��Base�Dielectric�Material�Type

7KH�W\SH�RI�GLHOHFWULF�PDWHULDO�VKDOO�EH�GHVLJQDWHG�SHU�7DEOH������
Table�1-1��Base�Dielectric�Type�Designation

+LZPNUH[PVU )HZL�+PLSLJ[YPJ�;̀ WL�

( Polyvinyl�fluoride�(PVF)�
) 7VS`L[O`SLUL�;LYLWO[OHSH[L�7VS`LZ[LY��7,;��

* -S\VYPUH[LK�,[O`SLUL�7YVW`SLUL�*VWVS`TLY��-,7��

+ Polytetrafluoroethylene�(PTFE)�
, 7VS`PTPKL�

- (YHTPK�

. 7VS`HTPKL�PTPKL�

/ ,WV_`�

1 7VS`L[OLYPTPKL�

2 7VS`Z\SMVUL�

3 7VS`L[O`SLUL�5HWO[OHSH[L��7,5�

4 ;OLYTV[YVWPJ�3PX\PK�*Y`Z[HS�7VS`TLY
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1.1.2.2��Reinforcement�Method��7KH�UHLQIRUFHPHQW�PHWKRG�VKDOO�EH�GHVLJQDWHG�SHU�7DEOH�����
Table�1-2��Reinforcement�Method�Designation

+LZPNUH[PVU 9LPUMVYJLTLU[�4L[OVK�

� 5VUYLPUMVYJLK�

� 5VU^V]LU�YLPUMVYJLTLU[�

� >V]LU�YLPUMVYJLTLU[�

� *VTIPUH[PVU�^V]LU�HUK�UVU^V]LU�YLPUMVYJLTLU[

�
1.1.2.3��Reinforcement�Type��7KH�UHLQIRUFHPHQW�W\SH�VKDOO�EH�GHVLJQDWHG�SHU�7DEOH�����

Table�1-3��Reinforcement�Type�Designation

+LZPNUH[PVU 9LPUMVYJLTLU[�;̀ WL�

( .SHZZ�

) 7VS`LZ[LY�

* (YHTPK�

+ *LSS\SVZL�

, -PST��UVUYLPUMVYJLK�

Note:�&RPELQDWLRQV�ZLOO�XVH�WZR�OHWWHUV�VHSDUDWHG�E\�VODVK��

1.1.2.4��Base�Dielectric�Material�Thickness��7KH�EDVH�PDWHULDO�WKLFNQHVV�VKDOO�EH�GHVLJQDWHG�SHU�7DEOH������

Table�1-4��Nominal�Dielectric�Thickness�Designation�

+LZPNUH[VY ;OPJRULZZ�

� 25�μm�[980�μin]�

� 50�μm�[1970�μin]

� 75�μm�[2950�μin]

� 100�μm�[3940�μin]

� 125�μm�[4920�μin]�

( 2.5�μm�[100�μin]�

) 5�μm�[200�μin]�

* 7.5�μm�[300�μin]�

+ 10�μm�[390�μin]�

, 12.5�μm�[490�μin]�

- 15�μm�[590�μin]�

/ 18�μm�[710�μin]�

1 20�μm�[790�μin]�

2 23�μm�[910�μin]�

3� 38�μm�[1500�μin]�

? Specified�on�purchase�order�
;OPJRLY�VY�;OPUULY

���6HH�������
�
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1.2��Qualification��The�flexible�base�dielectric�materials�that�meet�all�the�requirements�of�this�standard�VKDOO�be�quali¿ed�products�
�VHH������

1.3��Quality�Conformance�7KLV�VWDQGDUG�HVWDEOLVKHV�D�TXDOLW\�FRQIRUPDQFH�V\VWHP�IRU�WKH�VXSSOLHUV�WR�GHPRQVWUDWH�WKH�FRQWLQXDO�

conformance�of�a�flexible�base�dielectric�material� to�the�quality�requirements�of�the�standard.�See�4.9�for�quality�conformance�
LQVSHFWLRQ�UHTXLUHPHQWV�

1.4� �Material�Characteristics� �The� flexible�materials�made� to� this� standard�use�established� requirements� to�enable� the�material�
to�be�applied� in�a�broad� range�of� applications.�Materials�made� to� this� standard�may� have�characteristics� that�provide� speci¿c�
HQKDQFHG�SHUIRUPDQFH��%RWK�WKH�XVHU�DQG�VXSSOLHU�VKRXOG�UHYLHZ�WKHVH�HQKDQFHPHQWV��7KHVH�HQKDQFHPHQWV�PD\�PHHW�RU�H[FHHG�

the�speci¿cation�requirements�and�will�be�as�designated�in�the�purchasing�documentation,�AABUS.

1.5��New�Materials��The�flexible�base�dielectrics�contained�in�this�standard�represent�known�materials.�As�new�or�revised�materials�
EHFRPH�DYDLODEOH�� WKH\�PD\�EH�DSSURYHG�DQG�DGGHG�WR� WKLV�GRFXPHQW�E\�FRPPLWWHH�EDOORW�DV�DQ�DPHQGPHQW��7KLV�DPHQGPHQW�

would�be�independent�of�a�full�document�revision,�addition�or�change.�When�this�occurs,�the�new�or�revised�speci¿cation�sheet�
VKDOO�become�part�of�the�standard.�Users�and�material�developers�are�encouraged�to�supply�information�on�new�flexible�materials�
using�the�Blank�Speci¿cation�Sheet�at�end�of�this�standard�for�review�by�the�IPC�Flexible�Circuits�Base�Materials�Subcommittee�
(D-13).�Per�6.1,�the�speci¿cation�sheet�revision�date�VKDOO�be�speci¿ed�in�the�order.�

1.6�Measurement�Units��7KLV�6WDQGDUG�XVHV�,QWHUQDWLRQDO�6\VWHP�RI�8QLWV��6,��XQLWV�SHU�$670�6,����,(((�$670�6,�����6HFWLRQ���

>,PSHULDO�(QJOLVK�HTXLYDOHQW�XQLWV�DUH�LQ�EUDFNHWV�IRU�FRQYHQLHQFH@��7KH�6,�XQLWV�XVHG�LQ�WKLV�6WDQGDUG�DUH�PLOOLPHWHUV��PP��>LQ@�IRU�

GLPHQVLRQV�DQG�GLPHQVLRQDO�WROHUDQFHV��&HOVLXV���&��>�)@�IRU�WHPSHUDWXUH�DQG�WHPSHUDWXUH�WROHUDQFHV��JUDPV��J��>R]@�IRU�ZHLJKW��

DQG�OXPHQV��OP��>IRRWFDQGOHV@�IRU�LOOXPLQDQFH��

1.7�Definition�of�Requirements��7KH�ZRUGV�VKDOO�RU�VKDOO�QRW�DUH�XVHG�LQ�WKH�WH[W�RI�WKLV�GRFXPHQW�ZKHUHYHU�WKHUH�LV�D�UHTXLUHPHQW�

IRU�PDWHULDOV��SUHSDUDWLRQ�� SURFHVV� FRQWURO�RU� DFFHSWDQFH�� �7KH�ZRUG�³VKRXOG´� UHIOHFWV� UHFRPPHQGDWLRQV�DQG� LV�XVHG� WR� UHIOHFW�

JHQHUDO�LQGXVWU\�SUDFWLFHV�DQG�SURFHGXUHV�IRU�JXLGDQFH�RQO\����/LQH�GUDZLQJV�DQG�LOOXVWUDWLRQV�DUH�GHSLFWHG�KHUHLQ�WR�DVVLVW�LQ�WKH�

LQWHUSUHWDWLRQ�RI�WKH�ZULWWHQ�UHTXLUHPHQWV�RI�WKLV�6WDQGDUG��7KH�WH[W�WDNHV�SUHFHGHQFH�RYHU�WKH�ILJXUHV�

1.8�Process�Control�Requirements��7KH�SULPDU\�JRDO�RI�SURFHVV�FRQWURO�LV�WR�FRQWLQXDOO\�UHGXFH�YDULDWLRQ�LQ�WKH�SURFHVVHV��SURGXFWV��

RU� VHUYLFHV�WR�SURYLGH�SURGXFWV�RU�SURFHVVHV�PHHWLQJ�RU�H[FHHGLQJ�8VHU�UHTXLUHPHQWV��3URFHVV�FRQWURO�WRROV� VXFK�DV�,3&�������

-(6'����RU�RWKHU�8VHU�DSSURYHG�V\VWHP�PD\�EH�XVHG�DV�JXLGHOLQHV�IRU�LPSOHPHQWLQJ�SURFHVV�FRQWURO��

0DQXIDFWXUHUV�RI�&ODVV���SURGXFWV�VKDOO�GHYHORS�DQG�LPSOHPHQW�D�GRFXPHQWHG�SURFHVV�FRQWURO�V\VWHP��$�GRFXPHQWHG�SURFHVV�

FRQWURO�V\VWHP��LI�HVWDEOLVKHG��VKDOO�GHILQH�SURFHVV�FRQWURO�DQG�FRUUHFWLYH�DFWLRQ�OLPLWV�� �)RU�&ODVV���DQG���SURGXFWV��WKH�XVH�RI�

³VWDWLVWLFDO�SURFHVV�FRQWURO��63&�´�VKDOO�EH�RSWLRQDO�DQG�VKRXOG�EH�EDVHG�RQ�IDFWRUV�VXFK�DV�GHVLJQ�VWDELOLW\��ORW�VL]H��SURGXFWLRQ�
TXDQWLWLHV��DQG�WKH�QHHGV�RI�WKH�PDQXIDFWXUHU���6HH�SDUDJUDSK������IRU�WKH�TXDOLW\�DVVXUDQFH�VHFWLRQ�UHJDUGLQJ�63&�

1.9�Order�of�Precedence

7KH�FRQWUDFW�VKDOO�WDNH�SUHFHGHQFH�RYHU�WKLV�6WDQGDUG��UHIHUHQFHG�VWDQGDUGV�DQG�GUDZLQJV��
,Q�WKH�HYHQW�RI�FRQIOLFW��WKH�IROORZLQJ�RUGHU�RI�SUHFHGHQFH�DSSOLHV��

��� 3URFXUHPHQW�DV�DJUHHG�DQG�GRFXPHQWHG�EHWZHHQ�FXVWRPHU�DQG�VXSSOLHU��

��� 0DVWHU�GUDZLQJ�UHIOHFWLQJ�WKH�FXVWRPHU¶V�GHWDLOHG�UHTXLUHPHQWV��

��� :KHQ�LQYRNHG�E\�WKH�FXVWRPHU�RU�SHU�FRQWUDFWXDO�DJUHHPHQW��WKLV�VWDQGDUG��

:KHQ�GRFXPHQWV�RWKHU�WKDQ�WKLV�VWDQGDUG�DUH�FLWHG��WKH�RUGHU�RI�SUHFHGHQFH�VKDOO�EH�GHILQHG�LQ�WKH�SURFXUHPHQW�GRFXPHQWV��

7KH�8VHU�KDV�WKH�RSSRUWXQLW\�WR�VSHFLI\�DOWHUQDWH�DFFHSWDQFH�FULWHULD�

1.9.1�Conflict��,Q�WKH�HYHQW�RI�FRQIOLFW�EHWZHHQ�WKH�UHTXLUHPHQWV�RI�WKLV�VWDQGDUG�DQG�WKH�DSSOLFDEOH�GUDZLQJ�V��DQG�GRFXPHQWDWLRQ��

WKH�DSSOLFDEOH�XVHU�DSSURYHG�GUDZLQJ�V��DQG�GRFXPHQWDWLRQ�JRYHUQ��

6RPH� H[DPSOHV� RI� GRFXPHQWDWLRQ� LQFOXGH� WKH� FRQWUDFW�� SXUFKDVH� RUGHU�� WHFKQLFDO� GDWD� SDFNDJH�� HQJLQHHULQJ� VSHFLILFDWLRQ� RU�

SHUIRUPDQFH�VSHFLILFDWLRQ��,Q�WKH�HYHQW�RI�D�FRQIOLFW�EHWZHHQ�WKH�WH[W�RI�WKLV�VWDQGDUG�DQG�WKH�DSSOLFDEOH�GRFXPHQWV�FLWHG�KHUHLQ��

WKH�WH[W�RI�WKLV�VWDQGDUG�WDNHV�SUHFHGHQFH��,Q�WKH�HYHQW�RI�FRQIOLFW�EHWZHHQ�WKH�UHTXLUHPHQWV�RI�WKLV�VWDQGDUG�DQG�GUDZLQJ�V��DQG�

GRFXPHQWDWLRQ�WKDW�KDV�QRW�EHHQ�XVHU�DSSURYHG��WKLV�VWDQGDUG�JRYHUQV��

1.9.2�Clause�References� �:KHQ�D�FODXVH� LQ� WKLV�GRFXPHQW� LV� UHIHUHQFHG�� LWV� VXERUGLQDWH�FODXVHV� DSSO\��XQOHVV� WKH� UHTXLUHPHQW�

UHIHUHQFHV�VSHFLILF�VXERUGLQDWH�FODXVHV��

1.9.3�Appendices��$SSHQGLFHV� WR�WKLV�VWDQGDUG�DUH�QRW�ELQGLQJ�UHTXLUHPHQWV�XQOHVV�VHSDUDWHO\�DQG�VSHFLILFDOO\�UHTXLUHG�E\�WKLV�

VWDQGDUG��WKH�DSSOLFDEOH�FRQWUDFWV��DVVHPEO\�GUDZLQJ�V���GRFXPHQWDWLRQ�RU�SXUFKDVH�RUGHUV��
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