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,Q�0D\������WKH�,3&¶V�7HFKQLFDO�$FWLYLWLHV�([HFXWLYH�&RPPLWWHH��7$(&��DGRSWHG�3ULQFLSOHV�RI�
Standardization�as�a�guiding�principle�of�IPC’s�standardization�e൵orts.

,3&�6WDQGDUGV�DQG�3XEOLFDWLRQV�DUH�GHVLJQHG�WR�VHUYH�WKH�SXEOLF�LQWHUHVW�WKURXJK�HOLPLQDWLQJ�
PLVXQGHUVWDQGLQJV�EHWZHHQ�PDQXIDFWXUHUV�DQG�SXUFKDVHUV��IDFLOLWDWLQJ�LQWHUFKDQJHDELOLW\�DQG�
LPSURYHPHQW�RI�SURGXFWV��DQG�DVVLVWLQJ�WKH�SXUFKDVHU�LQ�VHOHFWLQJ�DQG�REWDLQLQJ�ZLWK�PLQLPXP�
delay�the�proper�product�for�his�particular�need.�Existence�of�such�Standards�and�Publications�
VKDOO�QRW�LQ�DQ\�UHVSHFW�SUHFOXGH�DQ\�PHPEHU�RU�QRQPHPEHU�RI�,3&�IURP�PDQXIDFWXULQJ�RU�
VHOOLQJ�SURGXFWV�QRW�FRQIRUPLQJ�WR�VXFK�6WDQGDUGV�DQG�3XEOLFDWLRQ��QRU�VKDOO�WKH�H[LVWHQFH�RI�VXFK�
6WDQGDUGV�DQG�3XEOLFDWLRQV�SUHFOXGH�WKHLU�YROXQWDU\�XVH�E\�WKRVH�RWKHU�WKDQ�,3&�PHPEHUV��ZKHWKHU�
the�standard�is�to�be�used�either�domestically�or�internationally.

5HFRPPHQGHG�6WDQGDUGV�DQG�3XEOLFDWLRQV�DUH�DGRSWHG�E\�,3&�ZLWKRXW�UHJDUG�WR�ZKHWKHU�WKHLU�
adoption�may�involve�patents�on�articles,�materials,�or�processes.�By�such�action,�IPC�does�not�
DVVXPH�DQ\�OLDELOLW\�WR�DQ\�SDWHQW�RZQHU��QRU�GR�WKH\�DVVXPH�DQ\�REOLJDWLRQ�ZKDWHYHU�WR�SDUWLHV�
adopting�the�Recommended�Standard�or�Publication.�Users�are�also�wholly�responsible�for�
protecting�themselves�against�all�claims�of�liabilities�for�patent�infringement.

,W�LV�WKH�SRVLWLRQ�RI�,3&¶V�7HFKQLFDO�$FWLYLWLHV�([HFXWLYH�&RPPLWWHH�WKDW�WKH�XVH�DQG�LPSOHPHQWDWLRQ�
of�IPC�publications�is�voluntary�and�is�part�of�a�relationship�entered�into�by�customer�and�supplier.�
:KHQ�DQ�,3&�SXEOLFDWLRQ�LV�XSGDWHG�DQG�D�QHZ�UHYLVLRQ�LV�SXEOLVKHG��LW�LV�WKH�RSLQLRQ�RI�WKH�7$(&�
WKDW�WKH�XVH�RI�WKH�QHZ�UHYLVLRQ�DV�SDUW�RI�DQ�H[LVWLQJ�UHODWLRQVKLS�LV�QRW�DXWRPDWLF�XQOHVV�UHTXLUHG�
by�the�contract.�The�TAEC�recommends�the�use�of�the�latest�revision.�Adopted�October�6,�1998

<RXU�SXUFKDVH�RI�WKLV�GRFXPHQW�FRQWULEXWHV�WR�WKH�RQJRLQJ�GHYHORSPHQW�RI�QHZ�DQG�XSGDWHG�
industry�standards�and�publications.�Standards�allow�manufacturers,�customers,�and�suppliers�to�
understand�one�another�better.�Standards�allow�manufacturers�greater�e൶ciencies�when�they�can�set�
up�their�processes�to�meet�industry�standards,�allowing�them�to�o൵er�their�customers�lower�costs.

,3&�VSHQGV�KXQGUHGV�RI�WKRXVDQGV�RI�GROODUV�DQQXDOO\�WR�VXSSRUW�,3&¶V�YROXQWHHUV�LQ�WKH�VWDQGDUGV�
and�publications�development�process.�There�are�many�rounds�of�drafts�sent�out�for�review�and�
the�committees�spend�hundreds�of�hours�in�review�and�development.�IPC’s�sta൵�attends�and�
SDUWLFLSDWHV�LQ�FRPPLWWHH�DFWLYLWLHV��W\SHVHWV�DQG�FLUFXODWHV�GRFXPHQW�GUDIWV��DQG�IROORZV�DOO�
necessary�procedures�to�qualify�for�ANSI�approval.

IPC’s�membership�dues�have�been�kept�low�to�allow�as�many�companies�as�possible�to�participate.�
Therefore,�the�standards�and�publications�revenue�is�necessary�to�complement�dues�revenue.�The�
price�schedule�o൵ers�a�50%�discount�to�IPC�members.�If�your�company�buys�IPC�standards�and�
publications,�why�not�take�advantage�of�this�and�the�many�other�benefits�of�IPC�membership�as�
well?�For�more�information�on�membership�in�IPC,�please�visit�www.ipc.org�or�call�847/597-2872.

Thank�you�for�your�continued�support.

6WDQGDUGV�6KRXOG�
�� 6KRZ�UHODWLRQVKLS�WR�'HVLJQ�IRU�0DQXIDFWXUDELOLW\�
�')0��DQG�'HVLJQ�IRU�WKH�(QYLURQPHQW��')(�

�� 0LQLPL]H�WLPH�WR�PDUNHW
•� Contain�simple�(simplified)�language
�� -XVW�LQFOXGH�VSHF�LQIRUPDWLRQ
�� )RFXV�RQ�HQG�SURGXFW�SHUIRUPDQFH
�� ,QFOXGH�D�IHHGEDFN�V\VWHP�RQ�XVH�DQG�
SUREOHPV�IRU�IXWXUH�LPSURYHPHQW

6WDQGDUGV�6KRXOG�1RW�
�� ,QKLELW�LQQRYDWLRQ
•� Increase�time-to-market
�� .HHS�SHRSOH�RXW
�� ,QFUHDVH�F\FOH�WLPH
�� 7HOO�\RX�KRZ�WR�PDNH�VRPHWKLQJ
�� &RQWDLQ�DQ\WKLQJ�WKDW�FDQQRW�EH�
GHIHQGHG�ZLWK�GDWD
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This IPC international standard was developed by the IPC Corporate
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for peer review and publication. The Mandarin version (IPC-1401 CN)
represents the primary language.
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Tel 847 615.7100
Fax 847 615.7105

®

+2%�����#

+L]LSVWLK�I`�[OL�,TILKKLK�+L]PJLZ�7YVJLZZ�0TWSLTLU[H[PVU�

:\IJVTTP[[LL��+�����VM�[OL�,TILKKLK�*VTWVULU[Z�*VTTP[[LL��

�+�����VM�07*

Qualiſcation�and�
Performance�Speciſcation�
for�Printed�Boards�
Containing�Embedded�Active�
and�Passive�Circuitry

6XSHUVHGHV�
07*������¶�4HYJO���� 

6LQJOH�XVHU�OLFHQVH�RQO\��&RS\LQJ�DQG�1HWZRUNLQJ�SURKLELWHG�N
or
m
en

-D
ow

nl
oa

d-
Be

ut
h-
Ra

in
er
�N
oa

ck
-K
dN

r.8
24

13
08

-L
fN

r.1
00

51
51

40
01

-2
02

1-
11

-1
3�
10

:1
0

Full document details: IPC 6017A 2021

http://www.avadocuments.com/doc/ipc-6017a-2021
http://www.avadocuments.com/doc/ipc-6017a-2021


07*�����( (\N\Z[�����

,,
�	�

Acknowledgment
Any�document�involving�a�complex�technology�draws�material�from�a�vast�number�of�sources�across�many�continents.�While�
the�principal�members�of�the�Embedded�Devices�Process�Implementation�Subcommittee�(D-55)�of�the�Embedded�Components�
Committee�(D-50)�are�shown�below,�it�is�not�possible�to�include�all�of�those�who�assisted�in�the�evolution�of�this�standard.�To�
each�of�them,�the�members�of�the�IPC�extend�their�gratitude.

Embedded�Components�Committee

&KDLU
6WHYH�9HWWHU�
1DYDO�6XUIDFH�:DUIDUH�&WU

9LFH�&KDLU
Bruce�Hughes�
1YLGLD�&RUSRUDWLRQ

Bob�Neves
0LFURWHN��&KDQJ]KRX��/DERUDWRULHV

&KDLU
5DMHVK�.XPDU�
770�7HFKQRORJLHV

Embedded�Devices�Process�
Implementation�Subcommittee

Technical�Liaison�of�the�
IPC�Board�of�Directors

Embedded�Devices�Process�Implementation�Subcommittee

Special�Recognition

Neil�Bolding�
0DF'HUPLG�$OSKD�$XWRPRWLYH

0DUF�&DUWHU�
$HURPDUF��//&

=KLPDQ�&KHQ
=KX]KRX�&55&�7LPHV��
Electric�Co.,�Ltd.

5REHUW�&RRNH�
1$6$�-RKQVRQ�6SDFH�&HQWHU

1DWKDQLHO�'REU]\QVNL�
0DF'HUPLG�$OSKD�$XWRPRWLYH

'RQ�'XSULHVW�
/RFNKHHG�0DUWLQ�� � �
0LVVLOHV�	�)LUH�&RQWURO

(UQVW�(JJHODDU�
0LFURWURQLF

*DU\�(ULFNVRQ�
6DQPLQD�&RUSRUDWLRQ

'HQQLV�)ULW]�
0DF'HUPLG�(QWKRQH�� � �
(OHFWURQLFV�6ROXWLRQV

0DKHQGUD�*DQGKL�
1RUWKURS�*UXPPDQ�6SDFH�6\VWHPV

$UQDXG�*ULYRQ�
7KDOHV�*OREDO�6HUYLFHV

Hardeep�Heer�
)7*�&LUFXLWV

Leo�Huang�
APCB�Electronics��
(Thailand)�Co.,�Ltd

Bruce�Hughes�
1YLGLD�&RUSRUDWLRQ

Jennie�Hwang�
H-Technologies�Group

6XUL\DNDQ�.OHLW]�
6FKOXPEHUJHU�:HOO�6HUYLFHV

5DMHVK�.XPDU�
770�7HFKQRORJLHV

-RKQ�/DXIIHU�
770�7HFKQRORJLHV

-DPHV�0RQDUFKLR�
770�7HFKQRORJLHV

5REHUW�1HYHV�
0LFURWHN�/DERUDWRULHV�&KLQD

:LOOLDP�1HZKDUG�
'RZQ6WUHDP�7HFKQRORJLHV��//&

Jan�Obrzut�
1,67

-DQ�3HGHUVHQ�
(OPDWLFD�$6

0LFKDHO�6FKOHLFKHU�
Semikron�Elektronik�GmbH�Co.�KG

Bhanu�Sood�
1$6$�*RGGDUG�6SDFH�)OLJKW�&HQWHU

&U\VWDO�9DQGHUSDQ�
UL�LLC

Udo�Welzel�
Robert�Bosch�GmbH

0DUWLQ�:LFNKDP�
1DWLRQDO�3K\VLFDO�/DERUDWRU\

IPC�recognizes�the�following�group�of�people�who�showed�exceptional�leadership�and�eɈort� in� the�development�of�
IPC-6017A.�Their�eɈorts�accelerated�the�process�of�publishing�this�much�needed�revision.

*DU\�(ULFNVRQ�
6DQPLQD�&RUSRUDWLRQ

Bruce�Hughes�
1YLGLD�&RUSRUDWLRQ

5DMHVK�.XPDU�
770�7HFKQRORJLHV

Benjamin�Piepgrass�
6RXWKZHVW�5HVHDUFK�,QVWLWXWH

Bhanu�Sood�
1$6$�*RGGDUG�6SDFH�)OLJKW�&HQWHU

6LQJOH�XVHU�OLFHQVH�RQO\��&RS\LQJ�DQG�1HWZRUNLQJ�SURKLELWHG�N
or
m
en

-D
ow

nl
oa

d-
Be

ut
h-
Ra

in
er
�N
oa

ck
-K
dN

r.8
24

13
08

-L
fN

r.1
00

51
51

40
01

-2
02

1-
11

-1
3�
10

:1
0

Full document details: IPC 6017A 2021

http://www.avadocuments.com/doc/ipc-6017a-2021
http://www.avadocuments.com/doc/ipc-6017a-2021


07*�����((\N\Z[�����

LLL
�	�

Table�of�Contents

1� SCOPE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .�

1.1� Purpose� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �
1.2� Classification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �
1.3� Measurement�Units�. . . . . . . . . . . . . . . . . . . . . . . . �
1.4� Definition�of�Requirements . . . . . . . . . . . . . . . . . . �
1.5� Process�Control�Requirements� . . . . . . . . . . . . . . . 2
1.6� Order�of�Precedence� . . . . . . . . . . . . . . . . . . . . . . . 2
1.6.1� ConÀict� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
1.6.2� Clause�References . . . . . . . . . . . . . . . . . . . . . . . . . 2
1.6.3� Procurement�Documentation . . . . . . . . . . . . . . . . . 2
1.7� Quality�Conformance� . . . . . . . . . . . . . . . . . . . . . . 2
1.8� Abbreviations�and�Acronyms� . . . . . . . . . . . . . . . . 2
1.9� Terms�and�Definitions�. . . . . . . . . . . . . . . . . . . . . . 3
1.9.1� Embedded�Passive�Materials . . . . . . . . . . . . . . . . . 3
1.9.2� Embedded�Circuitry. . . . . . . . . . . . . . . . . . . . . . . . 3
1.9.3� Embedded�Active�Devices. . . . . . . . . . . . . . . . . . . 3
1.10� Embedded�Circuitry�Device�Categories� . . . . . . . . 3
1.10.1� Embedded�Passive�Device�Categories. . . . . . . . . . 3
1.10.2� Placed�Embedded�Active�Devices . . . . . . . . . . . . . 3
1.11� Documentation�Hierarchy . . . . . . . . . . . . . . . . . . . 3
1.12� Selection�for�Procurement . . . . . . . . . . . . . . . . . . . 3
1.12.1� Production�Master�and�Database . . . . . . . . . . . . . . 4
1.12.2� Deviations�and�Waivers . . . . . . . . . . . . . . . . . . . . . 4

2� APPLICABLE�DOCUMENTS . . . . . . . . . . . . . . . . . . . . . . . .4

2.1� IPC. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
2.2� Joint�Industry�Standards� . . . . . . . . . . . . . . . . . . . . �
2.3� National�Electronic�Manufacturers��

$VVRFLDWLRQ��1(0$�. . . . . . . . . . . . . . . . . . . . . . . �
2.4� UL� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �

3� REQUIREMENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6

3.1� General� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
3.2� Materials� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
3.2.1� Laminates�and�Bonding�Materials. . . . . . . . . . . . . 7
3.2.2� Other�Dielectric�Materials . . . . . . . . . . . . . . . . . . . 7
3.2.3� Metal�Foils. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
3.2.4� Metal�Cores�and�Coins� . . . . . . . . . . . . . . . . . . . . . 7
3.2.5� Surface�Finishes,�Coatings�and�Platings��

�0HWDOOLF�DQG�1RQPHWDOOLF��. . . . . . . . . . . . . . . . . . 7

3.2.6� Polymer�Coating�(Solder�Mask)�. . . . . . . . . . . . . . 7
3.2.7� Resistor�Materials�. . . . . . . . . . . . . . . . . . . . . . . . . 7
3.2.8� Capacitor�Materials . . . . . . . . . . . . . . . . . . . . . . . . 7
3.2.9� Coatings�for�Embedded�Devices . . . . . . . . . . . . . . 7
3.2.10� Underfill�Materials. . . . . . . . . . . . . . . . . . . . . . . . . 7
3.2.11� Backfill�Materials� . . . . . . . . . . . . . . . . . . . . . . . . . 7
3.2.12� Discrete�Active�Materials� . . . . . . . . . . . . . . . . . . . 7
3.2.13� Discrete�Passive�Materials. . . . . . . . . . . . . . . . . . . 7
3.2.14� Attach�Materials� . . . . . . . . . . . . . . . . . . . . . . . . . . 8
3.2.15� Printed�Materials . . . . . . . . . . . . . . . . . . . . . . . . . . 8
3.2.16� Other�Materials�for�Embedded�Devices� . . . . . . . . 8
3.3� Visual�Examination . . . . . . . . . . . . . . . . . . . . . . . . 8
3.3.1� Edges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
3.3.2� Laminate�Imperfections. . . . . . . . . . . . . . . . . . . . . �
3.3.3� Lifted�Lands. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �
3.3.4� Solderability� . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
3.3.5� Plating�Adhesion�. . . . . . . . . . . . . . . . . . . . . . . . . 10
3.3.6� Printed�Board�Contact,�Junction�of�Au�Plate��

WR�6ROGHU�)LQLVK�. . . . . . . . . . . . . . . . . . . . . . . . . . 10
3.3.7� Separation�Between�Printed�Materials�and��

3ULQWHG�0DWHULDOV�DQG�6XEVWUDWH . . . . . . . . . . . . . . 10
3.3.8� Surface�Cracks�on�Printed�Materials . . . . . . . . . . 10
3.3.9� Foreign�Object�Debris�(FOD)�. . . . . . . . . . . . . . . �0
3.3.10� Registration�. . . . . . . . . . . . . . . . . . . . . . . . . . . . . �0
3.3.11� Dielectric�Wetting�. . . . . . . . . . . . . . . . . . . . . . . . ��
3.3.12� Printed�and�Formed�Materials�Adhesion . . . . . . . ��
3.3.13� Marking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ��
3.3.14� Defects�in�Printed�and�Formed�Materials� . . . . . . ��
3.3.15� Backfill�Material� . . . . . . . . . . . . . . . . . . . . . . . . . ��
3.3.16� Workmanship. . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
3.4� Dimensional�Requirements . . . . . . . . . . . . . . . . . 12
3.4.1� Pattern�Feature�Accuracy. . . . . . . . . . . . . . . . . . . 12
3.4.2� Bow�and�Twist�(Rigid�Areas�and�Applications)� . �2
3.4.3� Flex� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
3.4.4� Test�Probe�Dents�. . . . . . . . . . . . . . . . . . . . . . . . . �2
3.4.5� Laser�Trim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
3.4.6� Nicks�and�Pinholes� . . . . . . . . . . . . . . . . . . . . . . . 13
3.5� Embedded�Circuitry�Dimensional�Verification�. . 13
3.5.1� Spacing� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

6LQJOH�XVHU�OLFHQVH�RQO\��&RS\LQJ�DQG�1HWZRUNLQJ�SURKLELWHG�N
or
m
en

-D
ow

nl
oa

d-
Be

ut
h-
Ra

in
er
�N
oa

ck
-K
dN

r.8
24

13
08

-L
fN

r.1
00

51
51

40
01

-2
02

1-
11

-1
3�
10

:1
0

Full document details: IPC 6017A 2021

http://www.avadocuments.com/doc/ipc-6017a-2021
http://www.avadocuments.com/doc/ipc-6017a-2021


07*�����( (\N\Z[�����

LY
�	�

3.6� Structural�Integrity. . . . . . . . . . . . . . . . . . . . . . . . 13
3.6.1� Thermal�Stress . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
3.6.2� Thermal�Shock. . . . . . . . . . . . . . . . . . . . . . . . . . . �3
3.6.3� Microsection�Integrity . . . . . . . . . . . . . . . . . . . . . �3
3.7� Electrical�Requirements. . . . . . . . . . . . . . . . . . . . �3
3.7.1� Tolerance�Requirements�(Sheet-Based). . . . . . . . �3
3.7.2� Dielectric�Withstanding�Voltage�(Sheet-Based)�. . . �3
3.7.3� Electrical�Testing�(Placed). . . . . . . . . . . . . . . . . . 14
3.7.4� Circuitry. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
3.7.5� Moisture�and�Insulation�Resistance�(MIR)�
� (Sheet-Based�and�Formed)� . . . . . . . . . . . . . . . . . �4
3.8� Cleanliness. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �4
3.8.1� Placed,�Soldered� . . . . . . . . . . . . . . . . . . . . . . . . . �4
3.9� Special�Requirements� . . . . . . . . . . . . . . . . . . . . . �4
3.10� Rework�and�Repair� . . . . . . . . . . . . . . . . . . . . . . . �4

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

4.1� General� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �4
4.1.1� Qualification� . . . . . . . . . . . . . . . . . . . . . . . . . . . . �4
4.1.2� Sample�Test�Coupons� . . . . . . . . . . . . . . . . . . . . . 17
4.2� Acceptance�Tests . . . . . . . . . . . . . . . . . . . . . . . . . 17
4.2.1� C=0�Zero�Acceptance�Number�Sampling�Plan�. . �7
4.2.2� Referee�Tests�. . . . . . . . . . . . . . . . . . . . . . . . . . . . �7

APPENDIX�A� Index�of�Acronyms�and�Abbreviations . �8

Figures

Figure�1-1� Embedded�Circuitry�Device�Categories . . . . . 3
Figure�3-1� Foreign�Object�Debris�(FOD). . . . . . . . . . . . 10
Figure�3-2� �Conductor�Overlap. . . . . . . . . . . . . . . . . . . . ��

Tables

Table�3-1� Embedded�Circuitry�Test�Requirements . . . . . 6
Table�3-2� Maximum�Limits�of�SnPb�Solder��

Bath�Contaminant . . . . . . . . . . . . . . . . . . . . . 10
Table�3-3� Edge�Printed�Board�Contact�Gap�. . . . . . . . . 10
Table�3-4� Tolerance�Requirements�(Sheet-Based)�. . . .�3
Table�3-5� Dielectric�Withstanding�Voltages��

(Sheet-Based)�. . . . . . . . . . . . . . . . . . . . . . . . 14
Table�4-1� Acceptance�Testing�and�Frequency� . . . . . . .��
Table�4-2� C=0�Sampling�Plan�(Sample�Size�for��

6SHFLILF�,QGH[�9DOXH��. . . . . . . . . . . . . . . . . .�7

6LQJOH�XVHU�OLFHQVH�RQO\��&RS\LQJ�DQG�1HWZRUNLQJ�SURKLELWHG�N
or
m
en

-D
ow

nl
oa

d-
Be

ut
h-
Ra

in
er
�N
oa

ck
-K
dN

r.8
24

13
08

-L
fN

r.1
00

51
51

40
01

-2
02

1-
11

-1
3�
10

:1
0

Full document details: IPC 6017A 2021

http://www.avadocuments.com/doc/ipc-6017a-2021
http://www.avadocuments.com/doc/ipc-6017a-2021


07*�����((\N\Z[�����

�
�	�

Qualification�and�Performance�Specification�for�Printed�Boards�
Containing�Embedded�Active�and�Passive�Circuitry

�

1� SCOPE
7KLV� VSHFLILFDWLRQ� FRYHUV� TXDOLILFDWLRQ� DQG� SHUIRUPDQFH� RI� HPEHGGHG� DFWLYH� DQG� SDVVLYH� FLUFXLWU\� ZLWKLQ� WKH� ILQLVKHG��
printed�board.��	�

1.1� Purpose� 7KH�SXUSRVH�RI�WKLV�VWDQGDUG�LV�WR�GHILQH�WKH�HOHFWULFDO��PHFKDQLFDO�DQG�HQYLURQPHQWDO�UHTXLUHPHQWV�VSHFLILF�WR�
embedded�passive�and�active�circuitry.�These�requirements�are�in�addition�to�the�applicable�requirements�of�other�performance�
specification(s)�(e.g.,�IPC-6010�series,�J-STD-001).�Where�specified,�the�requirements�in�this�specification�may�supersede�those�
requirements.
Substrates,�as�pertain�to�this�standard,�are�materials�(e.g.,�prepreg,�laminate,�films,�cores,�etc.)�that�serve�as�a�platform�for�the�
embedded�circuitry.
See�IPC-7092�for�additional�guidance�and�information�on�embedded�circuitry.

1.2� Classification� ,3&�VWDQGDUGV�UHFRJQL]H�WKDW�HOHFWULFDO�DQG�HOHFWURQLF�DVVHPEOLHV�DUH�VXEMHFW�WR�FODVVLILFDWLRQV�E\�LQWHQGHG�
end-item�use.�Three�general�end-product�classes�have�been�established�to�reflect�differences�in�manufacturability,�complexity,�
functional�performance�requirements,�and�verification�(inspection/test)�frequency.�It�should�be�recognized�that�there�may�be�
overlaps�of�equipment�between�classes.
CLASS�1� General�Electronic�Products

Includes�products�suitable�for�applications�where�the�major�requirement�is�function�of�the�completed�assembly.�
CLASS�2� Dedicated�Service�Electronic�Products

,QFOXGHV�SURGXFWV�ZKHUH�FRQWLQXHG�SHUIRUPDQFH�DQG�H[WHQGHG�OLIH�LV�UHTXLUHG��DQG�IRU�ZKLFK�XQLQWHUUXSWHG�VHUYLFH�LV�GHVLUHG�EXW�
not�critical.�Typically,�the�end-use�environment�would�not�cause�failures.�
CLASS�3� High�Performance/Harsh�Environment�Electronic�Products

Includes�products�where�continued�high�performance�or�performance-on-demand�is�critical,�equipment�downtime�cannot�be�
tolerated,�end-use�environment�may�be�uncommonly�harsh,�and�the�equipment�must�function�when�required,�such�as�life�support�
or�other�critical�systems.

1.3� Measurement�Units� All�dimensions�and�tolerances�in�this�specification�are�expressed�in�hard�SI�(metric)�units.�Users�of�
this�specification�are�expected�to�use�metric�dimensions.�All�dimensions�≥�1.0�mm�will�be�expressed�in�mm.�All�dimensions��
<�1.0�mm�will�be�expressed�in�µm.

1.4� Definition� of� Requirements� 7KH�ZRUGV� VKDOO� RU� VKDOO� QRW� DUH� XVHG� LQ� WKH� WH[W� RI� WKLV� GRFXPHQW� ZKHUHYHU� WKHUH� LV� D�
requirement�for�materials,�preparation,�process�control�or�acceptance.�
The�word�“should”�reflects�recommendations�and�is�used�to�reflect�general�industry�practices�and�procedures�for�guidance�only.�
Line�drawings�and�illustrations�are�depicted�herein�to�assist�in�the�interpretation�of�the�written�requirements�of�this�Standard.�The�
text�takes�precedence�over�the�figures.
:KHUH�WKH�ZRUG�VKDOO�is�used�in�this�Standard,�the�requirements�for�each�class�are�in�brackets�next�to�the�requirement.
N�=�No�requirement�has�been�established�for�this�Class
A�=�Acceptable
P�=�Process�Indicator
D�=�Defect

([DPSOHV�
[A1P2D3]�is�Acceptable�Class�1,�Process�Indicator�Class�2�and�Defect�Class�3
[N1D2D3]�is�No�requirement�has�been�established�Class�1,�Defect�Classes�2�and�3
[A1A2D3]�is�Acceptable�Classes�1�and�2,�Defect�Class�3
[D1D2D3]�is�DefecW�IRU�DOO�&ODVVHV
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1.5� Process�Control�Requirements� 7KH�SULPDU\�JRDO�RI�SURFHVV�FRQWURO�LV�WR�FRQWLQXDOO\�UHGXFH�YDULDWLRQ�LQ�WKH�SURFHVVHV��
products,�or�services�to�provide�products�or�processes�meeting�or�exceeding�user�requirements.�Process�control�tools�such�as�
IPC-9191�or�other�user-approved�system�may�be�used�as�guidelines�for�implementing�process�control.
$�GRFXPHQWHG�SURFHVV�FRQWURO�V\VWHP��LI�HVWDEOLVKHG��VKDOO�define�process�control�and�corrective�action�limits.
This�may�or�may�not�be�a�statistical�process�control�system.�The�use�of�statistical�process�control�(SPC)�is�optional�and�should�
be�based�on�factors�such�as�design�stability,�lot�size,�production�quantities�and�the�needs�of�the�manufacturer.
:KHQ� D� GHFLVLRQ� RU� UHTXLUHPHQW� LV� WR� XVH� D� GRFXPHQWHG� SURFHVV� FRQWURO� V\VWHP�� IDLOXUH� WR� LPSOHPHQW� SURFHVV� FRUUHFWLYH�
action� and/or� the� use� of� continually� ineffective� corrective� actions� VKDOO� EH� JURXQGV� IRU� GLVDSSURYDO� RI� WKH� SURFHVV� DQG��
associated�documentation.

1.6� Order�of�Precedence� 7KH�FRQWUDFW�VKDOO�take�precedence�over�this�standard,�referenced�standards�and�drawings.�
,Q�WKH�HYHQW�RI�FRQIOLFW��WKH�IROORZLQJ�RUGHU�RI�SUHFHGHQFH�DSSOLHV�
1)�� Procurement�as�agreed�and�documented�between�user�and�supplier.
2)�� Master�drawing,�design�brief�or�tech�pack�reflecting�the�user’s�detailed�requirements.
3)� When�invoked�by�the�customer�or�per�contractual�agreement,�this�standard.
:KHQ�GRFXPHQWV�RWKHU�WKDQ�WKLV�VWDQGDUG�DUH�FLWHG��WKH�RUGHU�RI�SUHFHGHQFH�VKDOO�be�defined�in�the�procurement�documents.�The�
user�can�specify�alternative�acceptance�criteria.

1.6.1� Conflict� ,Q� WKH� HYHQW� RI� FRQIOLFW� EHWZHHQ� WKH� UHTXLUHPHQWV� RI� WKLV� VWDQGDUG� DQG� WKH� DSSOLFDEOH� GUDZLQJ�V�� DQG�
documentation,�the�applicable�user-approved�drawing(s)�and�documentation�govern.

6RPH�H[DPSOHV�RI�GRFXPHQWDWLRQ�LQFOXGH� WKH�FRQWUDFW��SXUFKDVH�RUGHU�� WHFKQLFDO�GDWD�SDFNDJH��HQJLQHHULQJ�VSHFLILFDWLRQ�RU�
performance�specification.�In�the�event�of�a�conflict�between�the�text�of�this�standard�and�the�applicable�documents�cited�herein,�
the�text�of�this�standard�takes�precedence.�In�the�event�of�conflict�between�the�requirements�of�this�standard�and�drawing(s)�and�
documentation�that�has�not�been�user�approved,�this�standard�governs.

1.6.2� Clause�References� :KHQ�D�FODXVH�LQ�WKLV�GRFXPHQW�LV�UHIHUHQFHG��LWV�VXERUGLQDWH�FODXVHV�DSSO\��XQOHVV�WKH�UHTXLUHPHQW�
references�specific�subordinate�clauses.

1.6.3� Procurement�Documentation� 7KH�SURFXUHPHQW�GRFXPHQWDWLRQ�VKDOO�SURYLGH�VXIILFLHQW�LQIRUPDWLRQ�WR� WKH�VXSSOLHU�VR�
WKH� VXSSOLHU�FDQ�SURGXFH�SULQWHG�ERDUGV�FRQWDLQLQJ� HPEHGGHG�DFWLYH�DQG�SDVVLYH�FLUFXLWU\�DQG� HQVXUH� WKH�XVHU� UHFHLYHV� WKH�
desired�product.�The�procurement�documentation�should�specify�the�requirements�that�can�be�selected�from�within�this�standard.

1.6.3.1� Selection� for� Procurement� )RU� SURFXUHPHQW� SXUSRVHV�� SHUIRUPDQFH� FODVV� VKDOO� EH� VSHFLILHG� LQ� WKH� SURFXUHPHQW�
documentation.�The�documentation�VKDOO�SURYLGH�VXIILFLHQW�LQIRUPDWLRQ�WR�WKH�VXSSOLHU�VR�WKDW�RQH�FDQ�IDEULFDWH�WKH�SULQWHG�ERDUG�
and�ensure�that�the�user�receives�the�desired�product.�Information�that�should�be�included�in�the�procurement�documentation�is�
shown�in�IPC-D-325.

1.7� Quality� Conformance� 7KLV� VWDQGDUG� HVWDEOLVKHV� D� TXDOLW\� FRQIRUPDQFH� V\VWHP� IRU� VXSSOLHUV� WR� GHPRQVWUDWH� WKH�
continual� conformance� of� materials� to� the� quality� requirements� of� the� standard.� See� Section� 4� for� quality� conformance��
inspection�requirements.

���� Abbreviations�and�Acronyms� When�used,�periodic�table�elements�are�abbreviated�in�the�standard.�See�Appendix�A�for�
full�spellings�of�abbreviations�(including�elements)�and�acronyms�used�in�this�standard.

6LQJOH�XVHU�OLFHQVH�RQO\��&RS\LQJ�DQG�1HWZRUNLQJ�SURKLELWHG��N
or
m
en

-D
ow

nl
oa

d-
Be

ut
h-
Ra

in
er
�N
oa

ck
-K
dN

r.8
24

13
08

-L
fN

r.1
00

51
51

40
01

-2
02

1-
11

-1
3�
10

:1
0

Full document details: IPC 6017A 2021

http://www.avadocuments.com/doc/ipc-6017a-2021
http://www.avadocuments.com/doc/ipc-6017a-2021


07*�����((\N\Z[�����

3
�	�

1.9� Terms�and�Definitions� 7HUPV�DQG�GHILQLWLRQV�VKDOO�be�in�accordance�with�1.9.1�through�1.9.3�and�IPC-T-50.

1.9.1� Embedded�Passive�Materials� 0DWHULDOV�ZKLFK�DGG�FDSDFLWLYH�� UHVLVWLYH�RU� LQGXFWLYH� IXQFWLRQDOLW\�ZLWKLQ� WKH�SULQWHG�
board,�and�which�may�be�used�with�conventional�core�materials�for�the�manufacture�of�printed�boards.�

1.9.2� Embedded�Circuitry� Active�or�passive�circuitry�which�is�placed�or�formed�within�a�substrate.

1.9.3� Embedded�Active�Devices� 'HYLFHV�WKDW�UHTXLUH�DQ�H[WHUQDO�VRXUFH�RI�SRZHU�RU�VLJQDO�WR�SHUIRUP�D�IXQFWLRQ��VXFK�DV�
integrated�circuits.��These�devices�could�be�in�the�form�of�traditional�flip�chip�package,�micro�BGA�packages�or�could�simply�
be�bare�die�placed�directly�into�the�substrate�and�subsequently�encapsulated�or�cavity�backfilled.

1.10� Embedded�Circuitry�Device�Categories� Figure�1-1�provides�an�illustration�of�the�placed,�formed�and�planar�embedded�
circuitry�categories,�which�are�further�described�in�1.10.1�and�1.10.2.
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Figure�1-1� Embedded�Circuitry�Device�Categories
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)�¶�-VYTLK�JHWHJP[VY�

*�¶�7SHUHY�YLZPZ[VY

+�¶�-VYTLK�YLZPZ[VY

,�¶�7SHJLK�PU[LNYH[LK�JPYJ\P[��0*�

-�¶�7SHUHY�JHWHJP[HUJL

.�¶�-VYTLK�PUK\J[VY
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1�¶�7SHJLK�KPZJYL[L�LSLJ[YVS`[PJ

2�¶�:\YMHJL�TV\U[�0*

3�¶�:\YMHJL�TV\U[�WHZZP]L

1.10.1� Embedded�Passive�Device�Categories� 7KLV�VSHFLILFDWLRQ�SHUWDLQV�WR�WKUHH�FDWHJRULHV�IRU�HPEHGGHG�SDVVLYH�GHYLFHV�
•� ��Sheet�–�These�materials�are�supplied�as�sheets�of�passive�materials�usually�supplied�with�Cu�foil�and/or�an�inner-layer�support.�
The�final�passive�devices�are�imaged�and�etched�onto�the�substrate.

•� ��Formed/Additive� Materials� –� These� materials� are� supplied� as� pastes� or� other� materials� which� are� formed� or� added� to��
the�substrate.

•� ��Discrete�Packages�–��Passive�devices�(e.g.,�01005,�0201,�0402,�etc.)�placed�in�or�on�the�substrate.

1.10.2� Placed�Embedded�Active�Devices� This�specification�includes�requirements�for�placed�embedded�active�devices.�These�
devices�are�placed�within�layers�of�the�primary�interconnect�substrate,�as�opposed�to�being�on�the�surface.
Forming�of�embedded�active�devices�is�an�emerging�technology�and�not�covered�in�this�standard.�See�IPC-7092�for�guidelines�
on�design,�manufacturing�and�testing�for�these�technologies.��

1.11� Documentation� Hierarchy� This� document,� combined� with� IPC-6011� and� the� applicable� sectional� performance�
specification(s)�from�the�IPC-6010�series,�constitutes�a�qualification�and�performance�specification�for�in-process�and�finished�
printed�boards�containing�embedded�passive�and�active�circuitry.

�
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