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Welcome to the EPTAC Webinar Series:
Defects: Lead Protrusion &

Damaged Pins
B

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. To hear the audio, you must
use a telephone.

For Audio: Please use a telephone and call: (605) 772-3434
Enter access code: 349-072-792
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Attendee Quick Reference

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

Control Panel Features:

Once you have joined our Webinar,
you will see this GoToWebinar Control
Panel and Grab Tab. The control
panel contains three panes that can
be expanded or collapsed by clicking
the arrow on the left side of each
pane.

To Leave a Webinar:

1. From the Attendee Control Panel
File Menu, select Exit — Leave
Webinar.

2. On the Leave Webinar?
Confirmation dialog box, click Yes.

My Detalls

Shows the attendee name and
Satisfaction Rating. Attendees can
change their Satlsfaction Ratng by
chicking on the drop-down amow

Webinar Info
Provided for quick reference

‘Grab Tab

Enables attendees to minimize the Control
Pane! to the slde of thelr desktops and still
access Viewer tooks

cuestion and Answer

If tumed on by an organizer, attendees can
submit gueEtlone and revisw angwers.
Ercadcast messages rom an organizer will
als show here

_Fle Vew Toob Help [ BN
= Iy Dotais [2]
ledl '@ Anzon Barr (e}

= Vishinar nin [3]

Give Punch to Ondine Presentations
bitps Bga i goiomesting. comiregisber 00345110
‘wetinar I0# 100-245-110
Dial 805 772 3322, access code 108805420

T Queshion and Answer

]

Qu=sticn and Answer Log

Enter 8 question Tor the slall.
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Question

I
= What's the criteria for lead protrusion?

= Does it impact lead clinching?

= What does violate minimum Electrical
Spacing mean?
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IPC-A-610 Criteria 7.4.3
Unsupported Holes

L Min

Target - Class 1,2,3

« The protrusion of leads and wires beyond the conductive
surface is (L) or as specified on the specification or drawing.

Acceptable - Class 1,2,3

» The leads protrude beyond the land within the specified
minimum and maximum (L) of Table 7-2, provided there is
no danger of viclating minimum electrical clearance,

Detect - Class 1,2,3

« Lead protrusion does not meet Table 7-2 requirements.
« Lead protrusion violates minimum electrical clearance.

« Lead protrusion exceeds maximum design height require-
ments.

Table 7-2 Protrusion of Leads in Unsupported Holes

Class 1 | Class 2 Class 3

) o L Sufficient

(L) min End is discernible in solder 10 clinch
Mo danger 2.5 mm Mo danger

(L) max of shorts [0.0984 in] of shorts
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7.4

IPC-A-610 Criteria 7.5.3
Supported Holes

Target - Class 1,2,3

= The protrusion of leads and wires beyond the conductive
surface is (L) or as specified on the specification or drawing.

Acceptable - Class 1,2,3

« The leads protrude beyond the land within the specified
minimum and maximum (L) of Table 7-5, provided there is
no danger of viclating minimum electrical clearance.

Figure 7-96 Defect - Class 1,2,3
= Lead protrusion does not meet the rEC]UiI'EfTIEﬂtS of Table
7-5.
T — = Lead prntrusion violates minimum electrical clearance,
L Max LMH/( = Lead protrusion exceeds maximum design height require-
ments.
Table 7-5 Protrusion of Leads in Supported Holes
Class 1 | Class 2 | Class 3
(L) min. End is discemible in the solder.’
(L) max. MNo danger of shorts | 2.5 mm [0.0984 in] | 1.5 mm [0.0527 in]

Mote 1. For boards greater than 2.3 mm [0.0908 in] thick with components having pre-established lead lengths, e.0., DIPs, sockets, connectors, lead protrusion
may not be discamible, see 1.4.2.5.
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Lead to hole size ratio.
ABOUT THE PRESENTER Hole should be:

Tl i .006” (0,2mm) to
.015" (0,4mm)

larger than the lead in the
hole for solder to flow
into plated through hole.
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Lead Clinching

—

Figure 7-98

Figure 7-99

Target - Class 1,2,3

= Lead end is parallel to the board and direction of the clinch
is along the connecting conductor,

Acceptable - Class 1,2,3

+ The clinched lead does not violate the minimum electrical
clearance (C) between noncommon conductors.

= The protrusion (L) beyond the land is not greater than the

similar length allowed for straight-through leads. See Figure
7-99 and Table 7-5.
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Minimum Electrical Spacing

IPC-2221 — Table 6-1

Electrical Conductor Spacing

Voltage - :
Between Minimum Spacing
Conductors Bare Board Assembly
(DC or AC
Peaks) B1 B2 B3 B4 A5 AG AT
0-15 0.05 mm 0.7 mm 0.1 mm 0.05 mm 0.13 mm 013 mm 013 mm
16-30 002 mm 0.7 mm 01 mm 0.05 mm 0.13 mm 0.25 mm 013 mm
31-50 0.1 mm 0.6 mm 0.6 mm 013 mm 0,13 mm 0.4 mm 013 mm
51-100 0.1 mm 0.6 mm 1.5 mm 013 mm 0.13 mm 0.5 mm 013 mm
101-150 0.2 mm 0.6 mm 3.2 mm 0.4 mm 0.4 mm 0.8 mm 0.4 mm
151-170 0.2 mm 1.25 mm 3.2 mm 0.4 mm 0.4 mm 0.8 mm 0.4 mm
171-250 0.2 mm 1.25 mm 6.4 mm 0.4 mm 0.4 mm 0.8 mm 0.4 mm
257-300 0.2 mm 1.25 mm 12.5 mm 0.4 mm 0.4 mm 0.8 mm 0.8 mm
301-500 0.25 mm 2.5 mm 12.5 mm 0.8 mm 0.2 mm 1.5 mm 0.8 mm
= SO0 0.0025 mm 0.005 mm 0.025 mm 0.00305 mm 000305 mm 000305 mm 0.00305 mm
See para. 6.3 fvolt fvolt fvolt Mot fvolt Mol Jvolt
for cale,

B1 - Internal Conductors
B2 - External Conductors, uncoated, sea level to 3050 m
B3 - External Conductaors, uncoated, over 3050 m

B4 - External Conductars, with permanent polymer coating (any elavation)

A5 - Extermal Conductors, with conformal coating over assembly {any elevation)

A - Extermal Component lead/termination, uncoated

AT - Extarmal Componant lead termination, with conformal coating (any elevation)
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The answer is no, the connector must be removed
and replaced. 2
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Adapted from ZNYK Networks 13
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Acceptable — Class 1

Process Indicator — Class
2,3

= Connector face has been
chipped but dielectric
between seals is intact.

= Chipping does not extend
— from one cavity to the outer
Supply & Services diameter of any adjacent
cavity.

Technical Di‘nt&hl‘

Extrapolated from IPC/WHMA/A-620 14
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Examples of Damaged
Connectors/Contacts/Pins

Extrapolated from IPC/WHMA/A-620

Defect — Class 1,2,3

Chipping of the dielectric
extends from cavity to
the outside diameter of
any adjacent cavity.

Crack extends from one
cavity to another.

15
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Defect—-Class 1, 2, 3
= Damaged contact.
=  (Contact is bent.

Technical Di‘nt&hl‘

Sponsored by:

STANLEY
Supply & Services

Extrapolated from IPC/WHMA/A-620
16
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Toohnical Drector = Pin or socket is not
seated and locked.
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seated as visible
Sponsored by through inspection
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Extrapolated from IPC/WHMA/A-620 17
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Defect - Class 1,2,3

« Contact & above Insulatar (A).

« Contacts are twistad or otherwise deformed (EB).
« Land Is damaged (C).

« Contact & broken (D).

« 5ap between contact shoulder and land IS greater than
specifed (E).
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Extrapolated from IPC-A-610 18
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« PIn 15 tent out of algnment. Fn 15 bent off center greater
than 50% pin thickness.)
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For questions regarding this webinar,

ot e e please contact Leo Lambert at
Todnea it leo@eptac.com

For information on any of EPTAC’s or IPC’s
—— Certification Courses, please visit our
A website at http://www.eptac.com
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