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In May 1995 the IPC’s Technical Activities Executive Committee (TAEC) adopted Principles of
Standardization as a guiding principle of IPC’s standardization efforts.

Standards Should: Standards Should Not:
* Show relationship to Design for Manufacturability e Inhibit innovation
(DFM) and Design for the Environment (DFE) * Increase time-to-market
* Minimize time to market * Keep people out
* Contain simple (simplified) language e Increase cycle time
* Just include spec information * Tell you how to make something
* Focus on end product performance * Contain anything that cannot
* Include a feedback system on use and be defended with data

problems for future improvement

IPC Standards and Publications are designed to serve the public interest through eliminati. o niis-
understandings between manufacturers and purchasers, facilitating interchangeabili = and' iriprove-
ment of products, and assisting the purchaser in selecting and obtaining with minimu.» delay the
proper product for his particular need. Existence of such Standards and Publica ions shall not in
any respect preclude any member or nonmember of IPC from manufacturing <= elling products
not conforming to such Standards and Publication, nor shall the existerce o. such Standards and
Publications preclude their voluntary use by those other than IPC m<mbe.= whether the standard
is to be used either domestically or internationally.

Recommended Standards and Publications are adopted by IP(’ without regard to whether their adop-
tion may involve patents on articles, materials, or processes. >y sach action, IPC does not assume
any liability to any patent owner, nor do they assume ¢ ny obligation whatever to parties adopting
the Recommended Standard or Publication. Users aic alsawholly responsible for protecting them-
selves against all claims of liabilities for patent ini.‘ngc ment.

It is the position of IPC’s Technical Activities Executive Committee that the use and implementation
of IPC publications is voluntary and is »nart of a relationship entered into by customer and supplier.
When an IPC publication is updated 4.:1 2 new revision is published, it is the opinion of the TAEC
that the use of the new revisior-=s pai© of an existing relationship is not automatic unless required
by the contract. The TAET re« o7anrznds the use of the latest revision. Adopted October 6, 1998

Your purchase of this uecn ment contributes to the ongoing development of new and updated industry
standards and publ ca‘ions. Standards allow manufacturers, customers, and suppliers to understand
one another betier. ~*»=dards allow manufacturers greater efficiencies when they can set up their
processes to-mec. industry standards, allowing them to offer their customers lower costs.

IPC spends hurdreds of thousands of dollars annually to support IPC’s volunteers in the standards
and gblicatio. s development process. There are many rounds of drafts sent out for review and
the comuaittees spend hundreds of hours in review and development. IPC’s staff attends and par-
Licipacss in committee activities, typesets and circulates document drafts, and follows all 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 offers 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.
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Sectional Design Standard for High Density
Interconnect (HDI) Printed Boards

1 SCOPE

This standard establishes requirements and considerations for the design of organic and inorganic high density interconnect
(HDI) printed boards and structures for component mounting and interconnections.

1.1 Purpose The requirements contained herein are intended to establish design principles and recommendations . >at *hall
be used in conjunction with the detailed requirements of [PC-2221. In addition, when the core material reflec.” requirements
identified in the sectional standards (IPC-2222, IPC-2223, and IPC-2225), that information becomes a mana. fory nart of this
standard.

The standard provides recommendations for signal, power, ground, and mixed distribution layers, :"-elec vi~ separation, via
formation and metallization requirements and other design features that are necessary for HDI substra. =s.

1.2 Document Hierarchy Document hierarchy shall be in accordance with the generic stanaa. IPC-2221.

1.3 Presentation All dimensions and tolerances in this standard are represent>d in "I (.uetric) units with Imperial units
following as a hard conversion for reference only (e.g., 0.01 cm [0.0039 in]). In ‘nst:aces of metric based components,
dimensions in this standard are represented in SI (metric) units only to preve: t an accumulation of errors in rounding with
Imperial units. When using predominately metric components, IPC highly re. 2 =~2nds doing design layout in a metric envi-
ronment.

1.4 Interpretation Interpretation shall be in accordance with the oencric standard IPC-2221.

1.5 Classification of HDI Types Classification shall be by caiw.z<ry in accordance with the requirements based on end use
and as stated in 1.5.1 and 1.5.2 of this standard.

1.5.1 Core Types When HDI products utilize co.= 1.2teiconnections, the core type(s) and their materials shall be in accor-
dance with IPC-2222 for rigid and IPC-2223 for ‘.exible core interconnections. For passive or constraining core boards the
materials shall be in accordance with IPC-2221.

1.5.2 HDI Types The design desig=atice tystem of this standard recognizes the six industry approved design types (see
5.2) used in the manufacture of HC ! =rin‘ed boards. The designations in this section determine the HDI design type by defin-
ing the number and location of DI iayers that may or may not be combined with a substrate (core [C] or passive [P]).

For instance, an HDI prin‘:d b ara with two layers of HDI on one side of the core and one layer of HDI on the other side
of the core would be 2 [C]

The following defi-itioi.~ apply to all forms of HDI. Blind vias may exist in all types.

TYPEI 1/C]0 o011 [C] 1 — with through vias connecting the outer layers (see 5.2.1).

TYPE Ul <. IC10or 1 [C] 1 - with buried vias in the core and may have through vias connecting the outer layers (see 5.2.2).
TYEE Ih > 2 [ 7] 20 — may have buried vias in the core and may have through vias connecting the outer layers (see 5.2.3).
TYOE M.> | [P] 20 — where P is a passive substrate with no electrical connection (see 5.2.4).

"YPL V Coreless constructions using layer pairs (see 5.2.5).

TYPE VI Alternate constructions (see 5.2.6).

1.6 Producibility Level When appropriate, this standard will provide three design producibility levels of features, toler-
ances, measurements, assembly, testing of completion or verification of the manufacturing process that reflect progressive
increases in sophistication of tooling, materials or processing and, therefore progressive increases in fabrication cost. These
levels are:



https://www.stdhive.com/standards/ipc-2226a2017-pdf/



