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Welcome to the EPTAC Webinar Series:

Interpreting IPC-A-600
- Regquirements for Annular

Vice President,

™ Rings and Laminate Cracks

You are connected to our live presentation delivered via the internet. The webinar will begin
shortly.

You will see the presentation slides on your computer monitor.
For Audio:
To hear the audio, you can use either the telephone or your computer.

If you use the telephone the telephone number and access code are shown on the right
side bar when you log into the webinar.

When using your computer (VOIP) turn volume up on your speakers.
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Attendee Quick Reference

= You can ask questions by typing text directly to the
presenter using the “Question and Answer” box

_Fle Vew Tools Help e =] e
Control Panel Features: sty Dotae ~ My Detais )
Once you havg joined our Weblnar, Shows the attendee name and (4 © Anson Barr (Ve)
you will see this GoToWebinar Control iatsm;‘o? Zagnga. ’ﬁm;exels Cin ¥ VWebinar hio [x]
change thelr Satisfaction Rating by
Panel and Grab Tab. The control cieking on the Grop-down o ?W:mfh W?‘:’:Om::qmggm
panel contains three panes that can \Weonar D% 100-345-110
be expanded or collapsed by clicking Weblnar Info Dial 805 772 3322, access code 108805420
the arrow on the left side of each Providea for quick reference ~ Question and Answer [x
pane. Queston and Answer Log
To Leave a Webinar: GrabTab |~
1 b From the Attendee Contr0| Panel Enables attencees to minimize the Centrol a
File Menu, select Exit — Leave Pane! to the side of thelr desktops and still
Webinar. access Viewer t100ls Enter a question for the siaff.
2. On the Leave Webinar?
Confirmation dialog box, click Yes. Question and Answer
If tumed on by an organizer, attendees can
submit QuUEStIoNs and review answers.
Broadcast messages from an organizer will
also show here
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Interpreting IPCA—GOO

The Requirements for Annular Rings

and

Laminate Cracks
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Definitions

Make the distinction between

Annular Ring requirements and
Conductor Width requirements.
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~=»=  Annular Ring Definition

THE LEADER IN
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External Annular Ring: The minimum annular ring on
external layers is the minimum amount of copper (at the

DU e narrowest point) between the edge of the hole and the edge
Techmio rector of the land after plating of the finished hole. This is also

identified as a supported hole.

Hole breakout refers to a condition where a hole is not
completely surrounded by the land
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Annular Ring Examples

Break out of 90° and 180°

Measurement of
External Annular Ring

~

|-

90c0

A =1.414 x Radius of PTH

B = Diameter of PTH
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conscsraz Conductor to Land

Junction Area

Conductor to Land Junction: A 90 ° area centered around the
point where the conductor connects to the land and this area only
wonerreens | gpplies to breakout conditions

Vice President,
Technical Director

Conductor to Land
Junction Area

b
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Annular Ring Acceptance Table

Characteristic

Class 1

Class 2

Class 3

Plated-through
holes

180° breakout of hole from
land is allowed provided mini-
mum lateral spacing is main-
tained. The land/conductor
junction is not reduced more
than 30% of the minimum con-
ductor width specified on the
production master nominal.

90° breakout of hole from land
is allowed provided minimum
lateral spacing is maintained.
The land/conductor junction is
not reduced more than 20% of
the minimum conductor width
specified on the engineering
drawing or the production
master nominal. The conduc-
tor junction should never be
less than 0.050 mm or the
minimum line width, whichever
is smaller.

The minimum annular ring
shall not be less than 0.050
mm.

The minimum external annular
ring may have 20% reduction
of the minimum annular ring in
isolated areas due to defects
such as pits, dents, nicks, pin-
holes, or splay.
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Annular Ring

Acceptance Criteria

—__Concentric
!

0.050 mm
[0.0020 in)

0.050 mm
[0.0020 in]

0.050 mm
[0.0020 in]

Target Condition -Class 1, 2, 3
» Holes are centered in the lands.

Acceptable - Class 3
* Holes are not centered in the lands, but the annular
ring measures 0.050 mm [0.0020 in] or more.

* The minimum external annular ring may have 20%
reduction of the minimum annular at the measurement
area due to defects such as pits, dents, nicks,
pinholes, or splay.

10
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<80%
Trace Reduced
More than 20%

O N

90° Breakout
Allowed

180° Breakout
Allowed
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Annular Ring

Acceptance Criteria

Acceptable - Class 2

* 90° breakout or less (See item A)

« If breakout occurs at the conductor to land junction area, the land/
conductor junction is not reduced by more than 20% of the

minimum conductor width specified on the engineering drawing or the
production master nominal. The conductor junction should never be less
than 0.050 mm [0.0020 in] or the minimum line width, whichever is
smaller (See item C).

* Minimum lateral spacing is maintained.

Acceptable - Class 1
* 180° breakout or less (See item B).
Trace Reduced * If breakout occurs at the conductor to land junction area, the conductor is
More than 30% not reduced by more than 30% of the minimum

------ conductor width specified on the production master nominal (See item D).
* Form, fit and function are not affected.
* Minimum lateral spacing is maintained

<70%

Nonconforming — Class 1, 2, 3
» Defects either do not meet or exceed above criteria.

11
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Conductor Width

12
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IPC-6012 Definition

3.5.3 Conductor Imperfections

The total combination of defect area lengths on a conductor
shall not be greater than 10% of the conductor length or 25.0
mm [0.984 in] for Class 1 or 13.0 mm [0.512 in] for Class 2 or 3,
whichever is less.

3.5.3.1 Conductor Width Reduction

Allowable reduction of the minimum conductor width (specified
or derived) due to misregistration or isolated defects (i.e., edge
roughness, nicks, pinholes and scratches) which exposes base
material shall not exceed 20% of the minimum conductor width
for Class 2 and Class 3, and 30% of the minimum conductor
width for Class 1.

13
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Acceptable - Class 2, 3
- Any combination of rsoiated edge

roughness, nicks, pinholes, and scratches

exposng base matenal that reduces the
conductor width by 20% of the minimum
value or less.

« There is no occurmence |

nicks, etc.) greater than 10% of the
conductor length or more than 13.0 mm
[0.512 in], whichever is less.

Acceptable - Class 1

« Any combination of isolated edge
roughness, nicks, pinholes, and scratches
exposng base matenal that reduces the
conductor width 30% of the minimum value
or less.

» There is no occurmence (edge roughness,
nicks, etc.) greater than 10% of the
conductor length or more than 25.0 mm
[0.984 in], whichever is less.

Nonconforming - Class 1,2, 3
« Defects sither do not meet or exceed
above critena

14
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This is a non conforming condition for all 3 Classes

15
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If any portion of a crack that exists in Thermal
Zone A cross over into Thermal Zone B, then
it's entire dimension gets factored in to the
minimum criteria for voids/cracks, that being
0.08 mm or less, in accordance with 3.1.1 of
IPC-A-600H and 3.6.2.4 of IPC-6012C.

We don’t subtract from the laminate crack/void
any portion of it that resides in Zone A. If it
crosses between the two zones, it's treated in
its entirety as a crack in Zone B.

17
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3.1.1 Laminate Voids (Outside Thermal Zone)

Non-evaluation area . . ! . Lami d .
Plating Voids Laminate Laminate minate voids Non-evaluation area
(GeeNote:) in Same evaluation | evaluation (see Note 2) — (see Note 4)
1 Plane | area | area | 1

|[zene ] o |[ZneE]|
! |

fl

recession
e Note 2)
' m ' ' | ' ' '
| 0.08 mm | | 0.08 mm | | 0.08 mm I 0.08 mm
—»' |[<— [0.0031 in] max. <— —»' [«— [0.0031in] max. <— —»' |<— [0.0031 in) max. —»| '<—[0.0031 in] max.
! (see Note 1) ! ! (see Note 1) ! ! (see Note 1) ! (see Note 1)
|<— Foiland Plaing —»| oo o |*— Foil and Piating —>| |«— Foiland Pating —»|
evaluation area 0 00'31 in) max evaluation area evaluation area
longest dimension
Thermal zone Thermal zone Thermal zone
Figure 311a
Notes:

Note 1. The thermal zone extends 0.08 mm [0.0031 in] beyond the end of the land, either internal or external,

extending furthest into the laminate area.

Note 2. Laminate anomalies or imperfections in the Zone A area are not evaluated on specimens which have been

exposed to thermal stress or rework simulation.

Note 3. Delamination/Blistering is evaluated in both Zone A and Zone B.

Note 4. Laminate anomalies or imperfections in the non-evaluation areas are not evaluated on specimens which

have been exposed to thermal stress or rework simulation. 18
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|laminate voids m

up to 10.38 mils.

easuring

Acceptable - Class 2, 3

+ Void less than or equal to 0.08 mm [0.0031 in]
and does not violate minimum dielectric spacing.
- Laminate anomalies or imperfections, such as
voids or resin recession, in Zone A areas that
have been exposed to thermal stress and rework
simulation.

+ Multiple voids between two adjacent plated-
through holes in the same plane shall not have
combined length which exceeds these limits.

Acceptable - Class 1

+ Void less than or equal to 0.15 mm [0.00591 in]
and does not violate minimum dielectric spacing.
-Laminate anomalies or imperfections, such as
voids or resin recession, in Zone A areas that
have been exposed to thermal stress and rework
simulation.

+ Multiple voids between two adjacent plated-
through holes in the same plane shall not have
combined length which exceeds these limits.

19
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Adapted from : Metallization Process Technologies for Via-in-Pad Multilayer printed Wiring Boards

Arthur Wolfrum, Marketing Manager - MacDermid Electronic Solutions - awolfrum@macdermid.com
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For questions regarding this webinar,
please contact me, Leo Lambert at
leo@eptac.com

For information on any of EPTAC’s or IPC’s

Certification Courses, please visit us at
our website http://www.eptac.com
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