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A PAS is a technical specification not fulfilling the requirements for a standayd,

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ACOUSTIC MICROSCOPY FOR NONHERMETIC ENCAPSULATED
ELECTRONIC COMPONENTS

FOREWORD

but made available to the

public and established in an organization operating under given procedures. N

IEC-PAS|62191 was submitted by JEDEC and has been processed by IEC techpical cQmmitteeNd7: Senjiconductor

devices.

The text of this PAS is based on the
following document:
Draft PAS
47/1476/PAS,

Followin stigate the

possibilit

An IEC-PRAS licence of copyrjg EC and is

recorded at the Central Office

1) The IEC (Intern mprising all
natiorfal electrotechni hational co-
operation on all queshti in addition
to oth ommittees;
any IH ¢ he subject dealt Wlth may participate in this preparatory work. International,
gover talorganizations liaising with the IEC also participate in this preparatign. The IEC
collab ith\ theN|nternational Organization for Standardization (ISO) in accordance with| conditions
determipe etweew’the two organizations

2) The f agregments of the IEC on technical matters express, as nearly as possible, an international
conse R relevant subjects since each technical committee has representation from all interested
Natio

3) The dpcuments prodeced have the form of recommendations for international use and are published in the form of
standards, techhical specifications, technical reports or guides and they are accepted by the National Committees in
that sense.

4) In order to'‘promote international unification, IEC National Committees undertake to apply IEC Internationa] Standards
transgarently to the maximum extent possible in their national and regional standards. Any divergence Hetween the
IEC S ﬂlldﬂ.ld GII\’:Il thC LUIIUD}JUIId;IIH IIClt;UIICl: UT ICE’;UIIG: Dtalldald oha“ bC \.:cal:y ;Ild;\‘atcd ;II thC :GI.::CI.

5)

6)

The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

Attention is drawn to the possibility that some of the elements of this PAS may be the subject of patent rights. The
IEC shall not be held responsible for identifying any or all such patent rights.
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ACOUSTIC MICROSCOPY FOR NONHERMETIC
ENCAPSULATED ELECTRONIC COMPONENTS

(From JEDEC Board Ballot JCB-98-99, under the cognizance of the JC-14.1 Committee on Reliability
Test Methods for Packaged Devices an with the IPC.)

1 Scope

This tesf method defines the procedures for performing acoustic microscop i hsul ated
electronjc components. This method provides users with an acoustic micr

detecting anomalies (delamination, cracks, mold compound voids, etc).nord
packages while achieving reproducibility.

2 Definlitions

2.1 A-mode

[ic
bf time

Acousti¢ data collected at the smallest X-Y - regiQ
microscppe. An A-mode display contains g plltud
of flight|at asingle point in the X-Y plan

AV

Time

Amplitude

Figure 1 — Example of A-mode Display

2.2 B-mode

Acoustic data collected along an X-Z or Y-Z plane versus depth using a reflective acoustic microscope. A
B-made scan contains amplitude and phase/polarity information as a function of time of flight at each
point along the scan line. A B-mode scan furnishes a two-dimensional (cross-sectional) description along
ascan line (X or Y). See Figure 2 - Example of B-mode Display.
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2.2 B-mode (cont’d)
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2.4 C-mode
Acousti¢ data coI [ : ‘ ) using areflective acoustic microscope. A C-inode
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Figure 3— Example of C-mode Display
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2.5 Through Transmission Mode

Acoustic data collected in an X-Y plane throughout the depth (Z) using a through transmission acoustic
microscope. A Through Transmission mode scan contains only amplitude information at each point in
the scan plane. A Through Transmission scan furnishes a two-dimensional (area) image of transmitted
ultrasound through the complete thickness/depth (Z) of the sample/component. See Figure 4 — Example

of Through Transmission Display.
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2.6 Die A, Typell)
The intg =N th . die attach adhesive and/or the die attach adhesive and the dige attach
substrate.
2.7 Die . Refer to Annex A, Typel)
Theintg e encapsulant and the active side of the die.
2.8 Fogal Length (FL)
The distance in water at which atransducer’s spot sizeis at a minimum.

2.9 FocusPlane
The X-Y plane at a depth (Z), which the amplitude of the acoustic signal is maximized.
2.10 Leadframe (L/F) View Area (Refer to Annex A, TypeV)

The imaged area which extends from the outer L/F edges of the package to the L/F “tips’ (wedge
bond/stitch bond region of the innermost portion of the L/F.)
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2.11 Reflective Acoustic Microscope

An acoustic microscope that uses one transducer as both the pulser and receiver. (Thisis also known asa
pulse/echo system.) See Figure 5 - Diagram of a Reflective Acoustic Microscope.

X-Y-Z
Scanning System

Pulser/Receiver

Transducer

4

Fluid Medium Bath :

2.12 Through Transmission Acoustic

An acoystic microscope that transmits ultr ugh the sample from a sending
transduder to areceiver on the opposite side. See Fi jagram of a Through Transmission Acoustic

Microsgope System. <\

] Scanmysﬁm (\ ulser
A > \&ceiver
ans(hé?r\l/\ >
N e - =
\Flwd\iyleal\qp/%ath — —

A-mode Display Computer Controller

<
N\

Figure Diagram of a Through Transmission Acoustic Microscope System

2.13 Timeof<Flight (TOF)

a) Inreflective mode, the time of flight isthe time it takes for the acoustic pulse to travel from asingle
transducer/receiver to the interface of interest and back.

b) In through transmission maode, the time of flight is the time it takes for the acoustic pulse to travel
from the sending transducer through the sample to the receiving transducer.

2.14 Top-Side Die Attach Substrate View Area (Refer to Annex A, Typelll)

The interface between the encapsulant and the die side of the die attach substrate surrounding the die.
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3 Apparatus

3.1 Reflective acoustic microscope system (see Figure 5) comprised of:

1) Ultrasonic pulser/receiver

2) A display of the echo amplitude and phase/polarity versus time (A-mode disTg.\

3) A computer-controlled display system for image display (B-mode and C-
printingland analysis.

4) An gectromechanical X-Y-Z (typically computer-controlled) s
probe ovVer the sample and for setting the focus plane within the sa

5) Afly
the trangducer

6) A brpad band acoustic transducer with-acenter,
subsurfgce imaging.

3.2 Thr
1) Itemslisted in 3.1 above
2) Ultrgsonic pulser (

3) Sepgate recei@

3.3 Ref

Theseir
setup.

3.4 San

The holgler should fosition the samples in the proper place, keep the samples from moving during
scan, and maintain/planarity.

val,

Bcoustic

e and

pment

the
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4 Procedure

This procedure is generic to all acoustic microscopes. For operational details related to this procedure that
apply to a specific model of acoustic microscope, consult the manufacturer’ s operational manual.

4.1 Equipment Setup

4.1.1 Select thetransducer

Select trle transducer with the highest useable ultrasonic frequency, subjegt t imitationsy sed by
the med|a thickness and acoustic characteristics, package configuration, and tra ' ity, to
analyzethe interfaces of interest. The transducer selected should ha ) provide
aclear 9gna from the interface of interest. The transducer shoulghha igk o)

delineate the interface of interest.
Note — Through transmission mode may require al ency and/api onger focal length than
reflgctive mode. Through transmission is effecti \
detgrmine if defects are present.

4.1.2 Verify setup

Verify § iate for
the trangducer chosen in 4. bl ate to
the refeence standard utjlize

4.1.3 Place units'@th sampl

Place unitsin the samy fer i i$
paralel 5 it purface

and fror
4.1.4 Ali

At afixe

S altgn the transducer and/or stage for the maximum reflected amplitude from the
top surface of thes

2. The transducer must be perpendicular to the sample surface.
4.1.5 Focus
Focus by maximizing the amplitude, in the A-mode display, of the reflection from the interface

designated forimegimg. T hisTs done by adjustmg the Z=axis distance betweem the transducer ard the
sample.



https://iecnorm.com/api/?name=1815bb8550d9d2693146d0b858de4cb8

Copyright © 1999, JEDEC; 2000, IEC
Joint IPC/JEDEC Standard J-STD-035
Page 7

4.2 Perform Acoustic Scans
4.2.1 Inspect for any anomalies
Inspect the acoustic image(s) for any anomalies, verify that the anomaly is a package defect or an artifact

of the imaging process, and record the results. (See Annex A for an example of acheck sheet that may be
used.)

Consids ia pi ini i ion li in, bu ) f the
limitatigns of acoustic microscopy listed in, but not limit justments
to the e
423 E

Evauate
J-STD-(

424 R

Record
checkligt i
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Annex A — Acoustic Microscopy Check Sheet

Circuit Side Scan Noncircuit Side Scan

Type | Delamination:
Encapsulant/Die Surface

Type || Delamination:
Die Aftach Region

Type IIl Delamination:

Encapsulant/Substrate
(Die Side)

%
4

Type [V Delaminatign:
Fate/Enc

(Backside) % <\
AN

Type VI Delamination:

Intra- L arhinate
(Laminate Substrates Only)

Type VII Delamination:
Heat Sink/Substrate
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Annex A — Acoustic Microscopy Check Sheet (cont’d)
CIRCUIT SIDE SCAN
Image File Name/path
Delamination
(Typel) Die Circuit Surface/Encapsulant number affected : Average. %

Location: [ Corner [] Edge ter

N

(Typell)) Die/Die Attach number affected: __ Average. 9 & x\

Location: [ Corner en
(Type ) Encapsulant/Substrate number affected :

Location: L] corner Center
(Type V)
Interconnect tip  number affected:
Interconnect number affected:
(Type V|l) Intra-Laminate number aff

L octi
Commefts:
Cracks
Are cragks pr@@ ¢

by cracksSWters tab lead
y other internal feature: L1 Yes [ No
itds the distance from any internal feature to the external surface
ed: [] Yes [] No
Mold Cpmpound Voids
Arevoigispresent: L] Yes [ No If yes:
Approx. size LCocation (T multiple vords, use comment Section)

Do any voidsintersect: [ ] bondwire [ ball bond [ wedgebond [ tabbump [ tablead

Additional verification required: L1 Yes [ No

Comments:
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Annex A — Acoustic Microscopy Check Sheet (cont’d)

NONCIRCUIT SIDE SCAN
Image File Name/path

Delamination
(Type IV) Encapsulant/Substrate  number affected: Average. %
Location:  [] Cormer [ Edge Mer
(Type ll)) Substrate/Die Attach  number affected: Average. % < ) N
Location: [ Corner [ E‘éj\i\%\‘%@
(Type V) Interconnect number affected: length .
(Type V|l Intra-Laminate number affected : ~ m>
Location: EdgenE] Center

(Type V|I1) Heat Spreader

Comme

Cracks
Are craq
Dos
of th

If yes:.
iyds the distance from any internal feature to the external surface

Mold Cprapound Voids
Are voidspresent1Yes 1 No I ves:

Approx.size__ Location (if multiple voids, use comment section)

Additional verification required: [ Yes [ No

Comments:
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Annex B — Potential Image Pitfalls

OBSERVATIONS CAUSESICOMMENTS
Unexplained loss of Gain setting too low
front surface signal Symbolization on package surface

Ejector pin knockouts

Pin 1 and other mold marks

Dust, air bubbles, fingerprints, residue
Set at\.,hco, scrtbemet Ir\S, Per eH-marks

Cambered package edge

¥

Unexplained |oss of Gain setting too low
subsurfgce signal Transducer frequency too high
Acoustically absorbent (rubb
Large mold compound vaies
Porosity/high concentrai
Angled cracksin pa

False or|spotty
indication of
delamingtion

False inglication of

adhesion Q

egquency too low)
luid filling delamination areas

Reflection from wire loops
Incorrect setting of void gate

Dietilt or lead frame deformation
Sampletilt
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