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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SEMICONDUCTOR DEVICES - INTEGRATED CIRCUITS -

Part 23-2: Hybrid integrated circuits and film structures —
Manufacturing line certification —
Internal visual inspection and special tests
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FOREWORD

IEC (International Electrotechnical Commission) is a worldwide organization for standardization con
hational electrotechnical committees (IEC National Committees). The object of the IEC |i§ to g
Fnational co-operation on all questions concerning standardization in the electrical and_ electronic fig
end and in addition to other activities, the IEC publishes International Standardsy Their prepar

entjusted to technical committees; any IEC National Committee interested in the_ subject dealt wi
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icipate in this preparatory work. International, governmental and non-governmental organizations

the IEC also participate in this preparation. The IEC collaborates closely with the Inter
anization for Standardization (ISO) in accordance with conditions determined ‘by agreement betw
organizations.

formal decisions or agreements of the IEC on technical matters’express, as nearly as possi
Fnational consensus of opinion on the relevant subjects since each ‘techinical committee has represé
h all interested National Committees.

documents produced have the form of recommendations for iGfernational use and are published in t
tandards, technical specifications, technical reports or guides and they are accepted by the N
hmittees in that sense.

rder to promote international unification, IEC Nationahk*Committees undertake to apply IEC Inter
hdards transparently to the maximum extent possible in their national and regional standarg
rgence between the IEC Standard and the corrésponding national or regional standard shall be
Cated in the latter.

IEC provides no marking procedure to indicate its approval and cannot be rendered responsible
pment declared to be in conformity with oné’of its standards.

ntion is drawn to the possibility that seme of the elements of this International Standard may be the
atent rights. The IEC shall not be heldresponsible for identifying any or all such patent rights.

ptional Standard IEC 60748-23-2 has been prepared by subcommittee 47A: Inte

circuifls, of IEC technical_cemmittee 47: Semiconductor devices.

docu

The trIXt of this standard is based on the European standard EN 165000-2 and the fol
ents:
FDIS Report on voting
47A/639/FDIS 47A/650/RVD
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ational
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clearly

for any

subject

grated
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Full information on the voting for the approval of this standard can be found in the report on

voting

indicated in the above table.

IEC 60748-23-2 should be read in conjunction with Parts 23-1, 23-3 and 23-4.

The QC number that appears on the front cover of this publication is the specification number

in the

IEC Quality Assessment System for Electronic Components (IECQ).
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The committee has decided that the contents of this publication will remain unchanged until 2006.
At this date, the publication will be

e reconfirmed;

* withdrawn;

+ replaced by a revised edition, or
*+ amended.
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INTRODUCTION

This set of specifications prescribes a set of procedures to be used by users and manu-
facturers for the production and delivery of high-quality, special requirement hybrid integrated
circuits and film structures with a specified level of quality and reliability.

This set of specifications prescribes reference criteria for the establishment, control,
maintenance and development of a certified manufacturing line and represents a
manufacturing line certification methodology.

include: material characterization for derivation of process design rules, in-proCess cpntrol,
continuous improvement, etc.

Assegsment (estimation) of the targeted quality and reliability level may be.accomplished by:

a) usjing data obtained from the material characterization, designcand process contrpl and
improvement activities; or

b) thiough the use of product assessment level schedule (PALS)-tests.

Part 23-1 of this set of specifications provides general information.

Part 23-3 of this set of specifications provides a framework for use as an assessment/audit
tool tp assist the suppliers, customers or an independent organization to carry dut an
assespment of a certified manufacturing line of a%hybrid manufacturing company.

Part 23-4 of this set of specifications provides a blank detail specification, which provides
guidance to 'users' of hybrids for procurement purposes.

Part 23-5 of this set of specifications-provides a means of quality assessment on the basis of
qualification approval.
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SEMICONDUCTOR DEVICES - INTEGRATED CIRCUITS -
Part 23-2: Hybrid integrated circuits and film structures —

Manufacturing line certification —
Internal visual inspection and special tests

1 Scope

This ;iart of IEC 60748 applies to high quality approval systems for hybrid integratedciircuits
and film structures.

The purpose of the tests is to perform visual inspections on the internal matgrials,
constuction and workmanship of hybrid, multichip and multichip module~microcircuits and
passive elements used for microelectronic applications including r.f./microwave.

Thesdq tests are for both Class H and Class K quality levels, SAW.(and film hybrid/multichip/
multichip module microcircuits using substrates such as ceramic’ and silicon. Clasg K is
applicable to all microcircuits released to product assessmgnt-evel schedule 11 (¢.g. for
space| applications — see |IEC 60748-23-1). Class H is applicable to all other microcjrcuits
releaded to this standard. The following types of microcircuits*may be inspected:

a) passive thin and thick film networks;
b) active thin and thick film circuits;
c) miltiple circuits, including combinations, stacking or other interconnections of 1 a) and/ 1 b).

Wher¢ the deposited film has geometric features larger than 25 um, the inspection driteria
defingd in clause 5 apply. In casespWwhere deposited features are smaller than this
(e.g. deposited integrated circuits) the-inspection requirements of IEC 60747 shall be applied.

Thesd tests will normally be usedon microelectronic devices prior to capping or encapsulation
to delect and eliminate devieces with internal non-conformances that could lead to device
failurg in normal application.*Fhey may also be employed on a sampling basis to detgrmine
the effectiveness of the manufacturers’ quality control and handling procedures.

2 Normative references
The following(referenced documents are indispensable for the application of this docyment.

For dated references, only the edition cited applies. For undated references, the latest gdition
of the[referenced document (including any amendments) applies.

IEC 60050 (all parts), International Electrotechnical Vocabulary

IEC 60747-1:1983, Semiconductor devices — Discrete devices — Part 1: General 1
Amendment 3 (1996)

IEC 60748-1, Semiconductor devices — Integrated circuits — Part 1: General 1

IEC 60748-23-1:2002, Semiconductor devices — Integrated circuits — Part 23-1: Hybrid
integrated circuits and film structures — Manufacturing line certification — Generic specification

1 Together with any other part of IEC 60747 or IEC 60748 relevant to the specific hybrid application, including
terminology.
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IEC 60748-23-3:2002, Semiconductor devices — Integrated circuits — Part 23-3: Hybrid
integrated circuits and film structures — Manufacturing line certification — Manufacturers' self-
audit checklist and report

IEC 60748-23-4:2002, Semiconductor devices — Integrated circuits — Part 23-4: Hybrid
integrated circuits and film structures — Manufacturing line certification — Blank detail
specification

IEC 61191-2:1998, Printed board assemblies — Part 2: Sectional specification — Requirements
for surface mount soldered assemblies

IEC 61340-5-1:1998, Electrostatics — Part 5-1: Protection of electronic devices from

electrpstaticptrerormera—"Generat requirenents

EN 10

3 De

For th

0012:1995, Basic Specification: X-ray inspection of electronic components
finitions

e purpose of this part of IEC 60748, the definitions given in IEC-60050, IEC 6

IEC 6P748-1 and IEC 60748-23-1, as well as the following definitions,\shall apply.

3.1

includ
combi
mater

3.2

add-
suppa
elem
substi

3.3

s all areas of functional circuit elements, operating metallization or conr
nations thereof excluding beam leads; in the gaSe of resistors, includes all re
al that forms a continuous path between two métallized areas (usually bonding pa

actin]ecircuit area

n substrate

rting structural material into and/or_upon which glassivation, metallization and
nts are placed and the entire assembly is in turn placed on and attached to thg
ate

attachment medium

mater
solder

3.4

al used to effect the attachment of an element to an underlying surface (e.g. adh
, alloy)

blister, metallization

hollow

3.5
block

bump thatcan be flattened

0747,

ected
bsistor
is)

circuit
main

esive,

resistor

solid, Tectangutarly shaped resistor, which, 1or purposes or tnmming, 1s designed to be much
wider than would be dictated by power density requirements

3.6
bondi

ng pad

metallized area (usually located along the periphery of the element) at which an electrical

conne

3.7
bondi

ction is to be made by the user of the element

ng site

metallized area on a substrate or element intended for a wire or ribbon interconnecting bond

3.8
bridgi

ng

complete connection between circuit features not intended to be connected
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3.9
cold solder joint
solder joint whose appearance is "grainy" or "dull"

NOTE Where a "grainy" or "dull" appearance is characteristic of certain solder materials (e.g. AuSn, etc.), this
criterion should not cause these materials to be rejected.

3.10
compound bond
one bond on top of another

3.1

conduyctive-attach
process and materials used for the attachment that also provides an electrical contpct or
thermal dissipation path (e.g. solder, eutectic, solder-impregnated epoxy)

3.12
conductive substrate
substiate that can conduct electricity

NOTE [ Copper or doped silicon, for example, are conductive substrates while alumina and quartz afe non-
conduclive (insulating) substrates.

3.13
contaict window
opening (usually square) through the oxide (or insulating)-fayer for the purpose of allowing
conta¢t by deposited material to the substrate

3.14
contrplled environment
envirgnment that is in accordance with .the& requirements of the appropriate pfoduct
assespment level schedules (PALS) in Annex A of IEC 60748-23-1 and with respgct to
cleanoom class and (where specified) temperature and relative humidity

3.15
corrogion
gradugl wearing away of metal;.usually by chemical action, with the subsequent production of
a corrpsion product

3.16
coupling (air) bridge
raised layer of metallization used for interconnection that is isolated from the surface [of the
element by an air, ' gap or other insulating material

3.17
crazing
presepce”of numerous, minute, interconnected surface cracks

3.18

crossover

transverse crossing of metallization paths, without mutual electrical contact, achieved by the
deposition of an insulating layer between the metallization paths in the area of crossing

3.19
detritus
fragments of original or trim-modified resistor or conductor material

3.20
dielectric
insulating material that does not conduct electricity but may be able to sustain an electric field

NOTE It can be used in crossovers, as a passivation or a glassivation, or in capacitors.
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3.21

dielectric attach

process and materials used for attachment that does not provide electrical contact or thermal
dissipation

3.22

edge metallization

metallization that electrically connects the metallization from the top surface to the opposite
side of the substrate

3.23

element
constituent of a hybrid microcircuit; such as integral deposited or screened passive elements,
substnates, discrete or integrated electronic parts including dies, chips_ (and |other
micro¢omponents; also mechanical piece parts such as cases and covers; all .contribufing to
the ogeration of a hybrid microcircuit

3.24
electnically common
satisfied when two or more conductive surfaces or interconnects are of equal d.c.
voltage/signal potential

3.25
end terminated or wrap-around elements
those|elements which have electrical connections on{the ends (sides) and/or base of their
bodies

3.26
foreign material
any material that is foreign to the element\or microcircuit or any non-foreign material that is
displaced from its original or intended poSition in the element or microcircuit package
NOTE | It is considered attached when it cannot be removed by a nominal gas blow (approximately 138 kN/m?)
(20 psig) or by an approved cleaning process: Conductive foreign material is any substance that appears ppaque

under those conditions of lighting and magnification used in routine visual inspection. Particles are considered to
be embledded in glassivation when there-is evidence of colour fringing around the periphery of the particle.

3.27
glassjvation
top layer(s) of transparent insulating material that covers the active circuit area, incjuding
metallization, but not-bonding pads

NOTE | Crazing is\the presence of numerous minute cracks in the glassivation. Cracks are fissures|in the
glassivation layer resulting from stress release or poor adhesion. The cracks can form loops over metallized|areas.

3.28
insulating-layer
dielectric layer used to isolate single or multilevel conductive and resistive material or to
protect top level conductive resistive material

3.29

intermetallics (purple plague)

one of several gold-aluminium compounds formed when bonding gold to aluminium and
activated by re-exposure to moisture and high temperature (> 340 °C)

NOTE Purple plague is purplish in colour and is very brittle, potentially leading to time-based failure of the bonds.
Its growth is highly enhanced by the presence of silicon to form ternary compounds.
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3.30

kerf

clear area in a trimmed resistor resulting from the removal of resistor material by the trimming
operation

NOTE In laser trimming, the kerf is bounded by the reflow zone (which is characterized by adherent, melted

resistor material), the scorched heat-affected zone (which is characterized by discoloration of the resistor film
without alteration of its physical form), and the undisturbed zone (see figure 1).

Reflow Scorched, heat

zone

TFectoe
ATTCULCU ZVUTTC

Undisturbed
zone

. ﬂL

IEC 961/02

Figure 1 — Class H — Metallization scratch criteria

3.31
mar
non-tearing surface disturbance such as an indentation or a buff mark

3.32
mechpnical strength tests
tests, | such as mechanic¢al shock or constant acceleration, which demonstrate adgquate
attachment processes and materials

3.33
metallization|_multilevel (conductors)
alternpte layers of metallization, or other material used for interconnection, that are isplated
from |each~ other by a grown or deposited insulating material. The term "ovenlaying

metallization" refers to any metallization layer on top of the insulating material |

3.34

metallization, multilayered (conductors)

two or more layers of metallization, or other material used for interconnection, that are not
isolated from each other by a grown or deposited insulating material

NOTE The term "underlying metallization" refers to any metallization layer below the top layer of metallization.

3.35
metallization, operating (conductors)
all metallization (gold, aluminium, or other material) used for interconnection

NOTE Bonding pads are considered to be operating metallization. Alignment markers, test patterns, and
identification markings are not considered to be operating metallization.


https://iecnorm.com/api/?name=65a6863ca62a25049457e3c46fb4cb2d

60748-23-2 0 IEC:2002(E) - 15—

3.36

narrowest resistor width
narrowest portion of a given resistor prior to trimming; however, the narrowest resistor width
for a block resistor may be specified in the approved manufacturer's design documentation

3.37
neck-

down

tapering of a resistor line at a metallization interface

NOTE

3.38

Resistor material taper is typically equal on both sides of the line and is less abrupt than a void.

incompplete or inadvertent trimming of a resistor adjacent to the one being trimmed-or

next |

3.39

nodu:l)e, metallization

solid

3.40

non-monometallic compound bond

two le|
interfs
lead b

3.41
non-p
eleme

3.42

operating metallization (conductors)

metal
patter
marki

3.43
origin
separ

3.44
origin
width
diffusi

nickilg (partial cut)

dder rung of the same resistor

ump that cannot be flattened

ad bonds, made of dissimilar metals, which are stacked\ore on top of the other, i

ond stacked on top of a gold lead bond or vice-versa

lanar element
nt that is essentially three-dimensional

or any other material used_for interconnections except metallized scribe lines
hs, unconnected functional circuit elements, unused bonding pads and identifi

NgsS

al design separation
btion dimension gr’distance that is intended by design

al width
dimension or distance that is intended by design (e.g. original metal width, o
on_width, original beam width, etc.)

of the

e. the

ce between the two lead bonds is made up of dissimilar metals such as an aluninium

, test
cation

riginal

3.45
oxide

non-conformance

irregularly shaped non-conformance in the oxide characterized by two or three coloured
fringes at its edges

3.46

passivation
silicon oxide, nitride, or other insulating material that is grown or deposited directly on the die

prior t

3.47

o the deposition of the final metal layers

passivation step

chang

e in thickness of the passivation layer by design


https://iecnorm.com/api/?name=65a6863ca62a25049457e3c46fb4cb2d

-16 - 60748-23-2 0 IEC:2002(E)

3.48

passive elements

planar resistors, capacitors, inductors, and patterned substrates (both single-layer and
multilayer), and non-planar chip capacitors, chip resistors, chip inductors, and transformers

3.49

patterned substrate

substrate on which conductors, and components such as resistors or capacitors, are formed
using thick or thin film manufacturing techniques

3.50
pit
depregsion produced in a substrate surface typically by non-uniform deposition of metal-
lizatiop or by non-uniform processing such as excessively powered laser trim pulses

3.51
planar element
element that is essentially two-dimensional with all points in a common plane

3.52
protrysion
jutting-out of a circuit feature

NOTE | Protrusion is typically caused by a photolithographic or screeningnon-conformance.

3.53
resisfor ladder
resistor structure resembling a ladder in appearance that can be trimmed in incremental |steps
NOTE | A coarse ladder structure is one in which trimming of a rung results in a large incremental res|stance
changq (one that can cause an out-of-tolerance cohdition to occur). A fine ladder structure is one i which

trimminig of a rung results in a small incremental resistance change (one that cannot cause an |out-of-
toleranjce condition to occur).

3.54
resistior ladder rung
portioph of a resistor ladder structure intended to be laser trimmed to result in an incremental
change in resistance

3.55
resisfor loop

resistor structure fesembling a loop in appearance that can be trimmed
NOTE | A coarsé lpop structure is one in which trimming results in a large resistance change (one that can

cause fn out-ofstclerance condition to occur). A fine loop structure is one in which trimming results in p small
resistapce ¢hange (one that cannot cause an out-of-tolerance condition to occur).

3.56
resistor material, self passivating

material on which a conformal insulating layer can be thermally grown (such as tantalum
nitride on which tantalum pentoxide is grown)

3.57
scorching
discoloration of laser trimmed thin film resistor material without alteration of its physical form

3.58
scratch, metallization
any tearing non-conformance, including probe marks on the surface of the metallization

NOTE A mar on the metallization surface is not considered to be a scratch.
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3.59

scratch, resistor
any tearing non-conformance in the resistor film

NOTE

3.60
sideb

A mar on the resistor surface is not considered to be a scratch.

ar

portion of a resistor ladder structure to which rungs are attached

NOTE

3.61

Sidebars are not intended to be laser trimmed.

strind
filameg

3.62
surfag¢
plana
substr

NOTE

3.63

thick
condu
tempeg

3.64
thin f
condu

3.65
tine
indivig
substr

3.66
tuning
adjus
or ma
to me

3.67
throu

ntary run-out or whisker of polymer material

ce acoustic wave (SAW) element
element fabricated typically using thin film manufacturing teechniques on v
ate materials

Size varies as a function of frequency and design features include interdigitated fingers.

film
ctive, resistive or dielectric material screen printed onto a substrate and fir
rature to fuse into its final form

Im

ual lead of an edge conhector lead frame that makes contact with an edgs
ate

}

ment of signals.from an r.f./microwave circuit by altering lines or pads; adding, de

ipulating wires/ribbons; and/or changing resistance, inductance or capacitance
bt specific€lectrical specifications

gh<hole metallization

arious

ed at

ctive, resistive or dielectric material, .us@ally less than 50,000 A in thickness, that is
deposgited onto a substrate by vacuum evaporation, sputtering, or other means

of a

tleting
alues

metal

1Zzation that electrically connects the metallization on the 1op surrace or the subst

the opposite surface of the substrate

3.68

underlying material
any layer of material below the top-layer metallization. This includes metallization, resistor,
passivation or insulating layers, or the substrate itself

3.69

unused component or unused deposited element
one not connected to a circuit or one connected to a circuit path at one, and only one, point

NOTE

A connection may be made by design or by visual anomaly.

ate to
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opening in the insulating material in which a perpendicular conductive electrical connection
from one metallization layer to another in a multilayer substrate is made

3.71

visible line
defined as 12,5 um at 60x magnification

3.72

vitrification

conve

3.73
void

any region in the material (interconnects, bonding sites, etc.) where underlying mate

visiblg

3.74
void,
any m
NOTE
scratch

3.75
void,
any m
NOTE
scratch

3.76
wrap-
condu

4 Ap

SI10N N0 glass Or a4 glassy SubDstance Dy neat and 1usion

that is not caused by a scratch

metallization
issing metallization where the underlying material is visible _(exposed)

Voids typically are caused by photolithographic, screen, or mask”related non-conformances,
es.

resistor
issing resistor material where the underlying material is visible (exposed)

Voids typically are caused by photolithographie; screen, or mask related non-conformances,
es.

around conductor

The a

ctor which extends around the*edge of the substrate by design
paratus
paratus for this(test shall include optical equipment capable of the specified m

rial is

not by

not by

agnifi-

cation|(s) and visual_standards/aids (gauges, drawings, photographs, etc.) necessary to

perfo

the agceptability=of the device being examined. Adequate means shall be providg
handling devices during examination to promote efficient operation without inflicting d3

an effective. ‘examination and enable the operator to make objective decisions

to the|units.

as to
bd  for
mage

5 Procedure

5.1 General

The device shall be examined in a suitable sequence of observations within the specified
magnification range to determine compliance with the specified test condition. If a specified
visual inspection requirement is in conflict with element design, topology or construction, it
shall be documented and specifically approved by the acquiring activity. Inspection for all of
the visual non-conformance criteria in this test shall be performed on all elements to which
they are applicable. Where a criterion is intended for a specific element type, process, or
technology, it has been so indicated.
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5.2 Sequence of inspection

The order in which criteria are presented is not a required order of examination and may be
varied at the discretion of the manufacturer. Where obscuring mounting techniques
(e.g. beam lead devices, stacked substrates, components mounting in holes or cutaways, flip
chip devices, packaged devices, etc.) are employed, the inspection criteria contained herein
that cannot be performed after mounting shall be conducted prior to mounting the element or
substrate. The inspection criteria of clause 7 may be performed at the option of the
manufacturer prior to element attachment.

5.3 Inspection control

In all pases, examination prior to final pre-seal inspection shall be performed under the|same
condifions that are required at the final pre-seal inspection station. If a microgirguit is
electrpstatic discharge (ESD) sensitive, then appropriate precautions shall (e’ taken in
accorglance with IEC 61340-5-1. Devices examined according to the criteria of Clauses § to 17
shall pe inspected and prepared for sealing under the environmental conditions specified in
the appropriate product assessment level schedules in annex A of IEC 60748-23-1, lunder
“Process and packaging requirements”.

5.4 Re-inspection

When| inspection for product acceptance or quality verification of the visual requirements
herein is conducted subsequent to the manufacturerls successful inspection, the
additipnal inspection may be performed at any magnification specified by the appljcable
test dondition, unless a specific magnification is required by the acquisition document.
Wher¢ sample inspection is used rather than 10Q % re-inspection, the sampling [plans
defingd in IEC 60748-23-1 shall apply.

5.5 Hxclusions

Wherg¢ conditional exclusions have beenrallowed, specific instruction as to the locatign and
condifions for which the exclusion can' be applied shall be documented in the assembly
inspeg¢tion drawing.

5.6 Magnification

The magnification ranges‘to'be used for inspection are specified at the start of each ¢lause
and afe defined at the start of each major criteria grouping. "High magnification" inspjection
shall pe performed (perpendicular to the element with illumination normal to the elpement
surfagde. Other angles at which the inspection can be performed, and at which the elemept can
be illuminated, fmay be used at the option of the manufacturer if the visual presentation|is the
same |as used_In the originally specified conditions. "Low magnification" inspection shall be
performed~with either a monocular, binocular, or stereo microscope with the element|under
suitabledlumination.

5.7 Format and conventions

For ease of understanding and comparison, visual criteria are presented side-by-side in a
columnar format. Class H criteria are presented in the left column and class K criteria are
presented in the right column. When there are differences, the applicable parts of the class H
criterion are underlined, for ease of comparison and clarity, and the differences only are
shown in the class K column. When there are similarities, the phrase "same as class H" is
used with no underlining of the class H criterion. If a requirement is not applicable to either
product class, this is indicated by "N/A". A note in the class H column is applicable to class K,
unless otherwise specified in the class K column. A note in the class K column is applicable to
class K only.
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Two kinds of notes are used herein, regular notes (NOTE) and precautionary notes
(PRECAUTIONARY NOTE). A regular note is an integral part of a criterion. A precautionary
note is not an integral part of the criterion but serves to alert the user to a requirement of
IEC 60748-23, Parts 1 to 5.

The phrases "except by design," "intended by design," "by design," or "unless otherwise
specified by design" require that the element drawing be referenced to determine intent. For
inspections performed at 100x, the criterion of "2,5 um of passivation, separation, or metal”
is satisfied by a "line of passivation, separation or metal." In the figures, cross-hatched
areas represent metallization, blank areas represent resistor material and shaded areas
represent exposed underlying material. The letters "x", "y", or "z" represent the dimension of
intereft and the Tetfer "d" represents the original dimension. Most figures show the|reject

condifion only.

5.8

nterpretations

Refergnces herein to "that exhibits" shall be considered satisfied when_the visual image or
visual| appearance of the device under examination indicates that a specific condifion is
present and shall not require confirmation by any other method. /of" testing. When| other
methqds of test are to be used to confirm that a reject condition does’ not exist, they shall be
approyed by the acquiring activity.

6 Thiin film element inspection

Inspegtion for visual non-conformances described inthis clause shall be conducted or] each
planar thin film passive element. The "high magnification" inspection shall be within the[range
of 100x to 200x for both class H and class K."The "low magnification" inspection shall be
within| the range of 30x to 60x for both class~4 and class K. Patterned substrates that have
geometries of 50 um or greater shall be inspected at 10x to 60x magnification.

6.1 Qperating metallization non-conformances - "high magnification™
NOTE [ The metallization non-conformance-criteria contained in this subclause apply to operating metallization|only.

No elgment shall be acceptable that exhibits:
6.1.1 |Metallization scratches

Class|H Class K

a) A| scrateh or probe mark in the a) Same as Class H.
metallization, excluding bonding pads, that

both [exp6ses underlying material any-

where along its length and leaves less

than 50 % of the original metallization

width undisturbed (see figure 2).

NOTE 1 This criterion does not apply to capacitors
(see 6.1.1 e)).

NOTE 2 Underlying material does not have to be
exposed along the full length of the scratch.
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e) For capacitors only, a scratch in the
metallization, other than in the bonding
pad area, that exposes the dielectric
material.

6.1.2 Metallization voids
Class H

a) Void(s) in the metallization, excluding
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e) Same as Class H.

Class K

a) Same as Class H.

bondipgpads;thatteavetessthan 56 %of
the orjginal metallization width undisturbed
(see flgure 5).

Figure 5 —-Class H -

b) Veid(s) in the bonding pad area that
reduce the metallization/path width, where
it enters the bonding pad, to less than
50 % [of its origifial 'metallization width. If
two or more /metallization paths enter a
bondipng pady-each shall be considered
separgately.

NOTE LEigures 3 and 4 jllustrate metallization width

Accept
x> df2

Veids

IEC 965/02

Metallization void criterion

b) Less than 75 %.

reduction at bonding pad criteria for scratches. Void
criteria are similar.

c) Scratch that completely crosses
void(s) in the bonding pad area that
expose underlying material over more
than 25 % of the original unglassivated
metallization area.

NOTE For r.f./microwave elements on non-
conductive substrates, a void created in the bonding
pad area as a result of wire bond removal for
performance optimization or tuning, is not rejectable
provided that the void remains entirely visible.

c) Same as Class H.
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d) For capacitors only, void(s) in metal-
lization, other than in the bonding pad
area, that reduce the metallization to an
extent greater than an area equivalent to
25 % of the capacitor metallization.

e) For interdigitated capacitors only,
void(s) in the metallization that leaves less
than 50 % of the original metallization
width undisturbed (see figure 6).

d) Same as Class H.

e) Less than 75 % (see figure 7).

Voi /

oid /

4 /

ps Z

. —
t v ¥
XL d

Reject y —

y< d/2 IEC 966/02

-

igure 6 — Class H — Interdigitated
capacitor metallization void criterion

6.1.3 [Metallization corrosion
Class|H

a) Any metallization corresion

Void %

Ol /

] %

///\\’ /

(4 =
Wy | / .
A( d

Rejgct y
y<d/4d IEC $67/02

Figure 7 — Class K - Interdigitated
capacitor metallization void criteripn

Class K

a) Same as Class H.

Metallization having any localized| dis-
coloured area shall be closely examined
and rejected unless it is demonstrafed to
be a harmless film, glassivation intefface,
or other obscuring effect.

6.1.4 Metallization adherence

a) Any metallization lifting, peeling, or
blistering.

NOTE 1 Nodules are acceptable. In order to
determine if a bump in the metallization is a blister
or a nodule, attempt to flatten the bump with a non-
metallic instrument. If the bump flattens, then it is
a blister.

NOTE 2 These criteria are not applicable to
undercutting or separation induced anomalies
(for example, metallization lifting due to scribe and
break or diamond sawing) since these are not
indicative of adhesion problems.

a) Same as Class H.
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6.1.6 Metallization alignment
Class H

a) A contact window that has less than
50 % of its area covered by metallization.

b) A contact window that has less than a
continuous 40 % of its perimeter covered
by metallization (see figure 10).

NOTE When, by design, metallization is completely
contained in a contact window, or does not cover the

Class K
a) Lessthan 75 %.

b) 50 % of its perimeter (see figure 11).

entire dontact perimeter, 6.1.6 a), area coverage, or
6.1.6 b), perimeter coverage, can be deleted as
applicaple provided that the design criteria are

satisfief.
Contact window
Metallization
FWlndow perimeter

ﬂ

’///

L"_— f::
Reject
X1+ y1 < 0,4(2x +2y)

IEC 970/02

-n

gure 10 — Class H — Metallization
alignment criterion

c) A| metallization path notsintended to
cover|a contact window that.is separated
from [the window by less‘ than 2,5 um
unless by design.

6.1.7 |Metallization bumps or indentations

a) For capacitors only, a bump or indent-
ation ln the-overlaying metallization.

Contact window
Metalllzatlon
F Window perimeter

V /%/

| A0

|<—x1—>
«—— x——>|

Reject

x1+y1<05(2x +2y) IEC 971/02

Figure 11 — Class K — Metallizatio
alignment criterion

c) Same as Class H.

a) Same as Class H.

6.1.8 Metallized through-hole non-conformances — "high magnification"

No element shall be acceptable that exhibits:

a) Through-hole metallization that is not
perpendicularly continuous or that does
not cover at least a continuous 50 % of the
inside, circumferential surface area unless
by design.

a) Same as Class H.
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6.1.9 Wrap-around connection non-conformances — "high magnification”
No element shall be acceptable that exhibits:

Class H Class K

a) Unmetallized area in the edges of a) Same as Class H.
wrap-around connections greater than

50 % of the largest dimension of the edge

metallization (see figure 12).

Wrap-around
connection

X &
Reject
x> df2 d IEC 972/02

Figure 12 — Class H — Wrap-around connection unmetallized area criterion

6.2 HRassivation non-conformances - "high magnification"

No element shall be acceptable that exhibits:

a) Either multiple lines (colour fringing) or a) Same as Class H.
a complete absence of passivation visiblg
at| the edge and continuing under .the
metallization (see figure 13). A passiv-
ation non-conformance that exhibits\a line
of | separation from the metallization is
acceptable.

NOTE [i These criteria apply to conductive substrate
elemenfts only.

NOTE |2 Double or triple lines at the edge of the
passivdtion non-conformance™ indicate it can have
sufficieht depth to penetrate,down to the bare substrate.

N

Accept

Reject

’ IEC 973/02
Figure 13 — Class H — Passivation non-conformance criteria
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6.3 Glassivation non-conformances - "high magnification”

Class H

Criteria of 6.1.3 can be excluded when the
non-conformances are due to laser
trimming. In this case, the non-
conformances outside the kerf due to laser
trimming shall not be more than one half
the remaining resistor width and shall

Class K

leave a—primmary Tesistor—path—free—of
glassiyation non-conformances, equal to
or greater than 50 % of the narrowest
resistor width, (see figure 14).

No depyice shall be acceptable that exhibits:

Laser induced

/ glassivation defects

/

)

‘lf

Reject
y1<0,5y2

a) Glpss crazing or damage that prohibits
th¢ detection of Visual criteria contained
hefrein.

b) Any lifting et{peeling of the glassivation.

NOTE | Liftings-or peeling of the glassivation is
acceptdble whén it does not extend more than 25 pm

from the\designed periphery of the glassivation
provid that-the—only—exposure—oi-metallizationis—of

JTT

Reject
y2 <d/2

IEC 974/02

Figure 14 — Class H —Laser trimmed glassivation non-conformance criteria

a) Same as Class H.

b) Same as Class H.

adjacent bonding pads or of metallization leading from
those pads.

c) A void in the glassivation that exposes
two or more adjacent operating metal-
lization paths, excluding bonding pad
cut-outs, unless by design.

d) Unglassivated non-active circuit areas
greater than 125 pym in any dimension,
unless by design.

e) Unglassivated areas at the edge of a
bonding pad exposing the conductive
substrate.

c) Same as Class H.

d) Same as Class H.

e) Same as Class H.
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Class H

k)

6.4 Substrate non-conformances - "high magnification®

No eld

a)

b)

Glassivation covering more than 25 %
of a bonding pad area.

Crazing in glassivation over a resistor.

Misalignment of the glassivation that
results in incomplete coverage of a
resistor, unless by design.

Glassivation scratches or voids that
expose any portion of a resistor or

— 28 —
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Class K

f) Same as Class H.

g) Same as Class H.

h) Same as Class H.

i) Same as Class H.

fusible link except for polycrystalline
siljcon links where the glassivation is
opened by design.

Sdratches in the glassivation that
digturb metallization and bridge metal-
lization paths.

Crjacks (not crazing) in the glassivation
that form a closed loop over adjacent
metallization paths.

Less than 2,5um of separation
between the operating metallization and
theg edge of the element unless by
desgign (see figure 15).

For elements containing wrap-around
conductors or for bonding pads of
r.f.Jmicrowave elements that are co-
incjdent with the element.ledge (as
do¢umented on the design drawing)
thig criterion does nat .apply. When
bomd pad metallization is coincident
with the element ‘edge, a minimum
separation of 25.um shall exist between
thg bonding/pad metallization at the
element edge and any non-common
conductivessurface.

A chipout that extends into the active

ment shall be acceptable that exhibits:

j) Same as Class H.

k) Same as Class H.

a) Same as Class H.

b) Same as class H.

circuit area (QPP fignrp 1’%)
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|

y

| L

y<2,5pum
—
‘\

unless by design

Reject
chipout into active
circuit area

IEC 975/02

Figure 15 — Class H — Separation and chipout/criteria

Class|H Class K

c) Arly crack that exceeds 125 pum in c) Samelas Class H.
length (see figure 16).

NOTE | For fused quartz or crystalline substrates,
no cradking is allowed.

d) Arly crack that does not exhibit 2,5 um d) 0,7 um (see figure 16).
of | separation from any active circuit
arga or operating metallization (see
figure 16).

e) Any crack exceeding 25 pm in dength e) Same as Class H.
extending from the element™ edge
difectly towards the active circuit
area or operating metallization (see
figure 16).

Reiject —
Crack exhibiting
< 2,5 pm (Class H) or < 0,7 pm (Class K)
separation .
e Reject —

Crack > 125 pm

M

in length

TA
Reject —

I:I / Crack > 25 pm in

/ length and extending

I:I D/-Q toward active circuit

area

|:| \ Element edge

IEC 976/02
Figure 16 — Class H — Crack criteria
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Class H Class K

f) N/A. f) Semicircular crack or combination of cracks
along the element edge whose total length is
equal to or greater than 75 % of the
narrowest separation between any two
bonding pads (see figure 17).

Reject

le— x—> X=> 3/4}/

_

-

IEC 977/02

Figure 17 — Class K — Semicircular crack criterion

g) Ar| attached portion of an active circuit, g) Same as Class H.
area from an adjacent element.

h) Arly crack that does not originate-at an h) Same as Class H.
edge.

i) Hales through the substraté,-dnless by i) Same as Class H.
design.

6.5 Horeign material'non-conformances - "low magnification"
No elgment shall.be ‘acceptable that exhibits:

a) Fdqr mounted elements, unattached, a) Same as Class H.
conductive foreign material on the
surface of the elements. For un-

m matad Alana antco naatiachad can.
Ot tCC—  CTCTITCTItS, ogrrattacTreo;— COTT

ductive foreign material on the surface
of the element that is large enough to
bridge operating metallization paths,
active circuitry, or any combination of
these.

NOTE 1 If an element has an insulating layer (such
as glassivation or self-passivation) that covers
operating metallization paths, active circuitry, or any
combination of these, then the presence of
unattached, conductive foreign material, that is large
enough to bridge these features, is acceptable since
the features are protected by the insulating layer.
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Class H Class K

All foreign material shall be considered to
be unattached unless otherwise verified
to be attached. Verification of attachment
shall be accomplished by a light touch
with an appropriate mechanical device
(e.g. needle, probe, pick, etc.), or by a
suitable cleaning process approved by
the acquiring activity, or by a blow-off
with a—remiral—gas—blew{approximately

150 kN/m?).

NOTE |2 Removal of unattached foreign material
may HWe attempted using the techniques for
verification of attachment discussed above.

NOTE Semiconductor particles are considered to
be fore|gn material.

b) Attached, conductive foreign material b) Same as Class H.
that bridges metallization paths, active
cincuitry, or any combination of these.

c) Liquid droplets, ink drops, or chemical c) Same asClass H.
stains that appear to bridge any
unjglassivated or unpassivated active
cincuit areas.

d) Atfached foreign material that covers d) Same as Class H.
more than 25 % of a bonding pad area.

6.6 Tlhin film resistor non-conformances'- "high magnification”

No element shall be acceptable that exhibits:
a) Vqids at the terminal that reduce the a) Same as Class H.

registor width to less thap"50" % of the
original resistor width (see-figure 18).

/7 Void

|
____

Reject

<
y di2 IEC 978/02

Figure 18 — Class H — Film resistor width reduction at terminal by voids criterion
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Class H Class K

b) Neck-down at the terminal that reduces b) Same as Class H.
the resistor width to less than 75 %
of the original resistor width (see
figure 19).

_ Reject ;///////:

y< 3/4d

Figure 19 — Class H - Film resistor width reduction at terminal.by'necking criterjon

c) Arny sharp (clearly defined) colour c) Same as Class H.
chiange within 2,5 um of the terminal.

NOTE | A sharp colour change close to the terminal
usually|indicates an abrupt reduction of resistor film
thickneps. This colour change usually occurs in a
straigh{ line parallel to the terminal. A gradual
colour ¢hange, or a non-uniform or mottled colour
anywhdre in the resistor, is not cause for rejection.

d) Any resistor film lifting, peeling or d) Same as Class H.
blistering.

e) Raduction of resistor width, resultiflg e) Same as Class H.
frgm voids, scratches, or a laser~trim
kerf or a combination of these; that

Ielves less than 50 % of the-narrowest
registor width (see figure 20):

PRECAUTIONARY NOTE The maximum allowable
rrrrrr tldensity requirement mustnot be exceeded.

y

| Y ) ¢ .
— memieE

Figure 20 — Class H - Film resistor width reduction by voids and scratches criteria
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https://iecnorm.com/api/?name=65a6863ca62a25049457e3c46fb4cb2d

60748-23-2 O IEC:2002(E) -35-

Class H Class K
j) Any increase in resistor width of a j) Same as Class H.

block resistor greater than 25 % of the
original resistor width (see figure 25).

Reject
y > 5d/4

IE
Figure 25 — Class H — Resistor width increase criterion

k) Prptruding resistor material within the k) Same as Class H.

TE | This criterion applies to protrusion of
resistol material resulting from a photolithographic

nnnnnnnnnnnnnnn

Reject
x<d/2

]
|'| -
e

Figure 26 — Class H — Protrusion of resistor material criterion
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Class H Class K

I) Bridging within the same resistor [) Same as class H.
pattern where the width of the bridge is
less than 50 % of the narrowest line
being bridged (see figure 27).

/I\f Bridging

/ 13

"l

(AN

—>

\_L
M
A—T:

y3

y1

(

\
—>

|

Reject > Accept
yl1<d?2 y2 and y3 = di2

IEC 987/02

Figure 27 — Class H— Bridging of resistor material criteria

6.7 Laser trimmed thin film resistor non-conformances - "high magnification”
NOTE | The laser trim non-confarmance criteria contained in this subclause apply to active resistor areas only.

No element shall be acCeptable that exhibits:

Class|H Class K
a) A |kerf-‘width less than 2,5 pm (see a) Same as Class H.
figure, 28).

NOTE This does not apply to edge trimming.
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Class H Class K

In the case of a resistor loop made with
self-passivating resistor material which is
similar in configuration to the one shown in
figure 30, there shall be at least one kerf
that contains a clear path of at least
2,5 um in width; otherwise, the element
shall be rejected.

—» Kerf |€¢—

D

(g
j ()
L’X / Detritus
vd

(g
)
GD

S )

Reject

x<25pum IEC 990/02

Figure 30 — Class H — Resistor loop element detritus criterion for
self-passivating. resistor materials

c) Brjdging of detritus between rungs dn c) Same as Class H.
thJa active area of a resistor ladder
stucture (see figure 31).

NOTE |Bridging of detritus in inactive. areas is

acceptgble.

|
|
| /_‘l\ Inactive
= (En
[ ¢ \&/
)

Reject — Bridged
detritus between
rungs in active area IEC 991/02

Accept — Bridged
detritus between
rungs in inactive area

Figure 31 — Bridging of detritus between rungs in the active area
of a resistor ladder structure criterion
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Class H

d) No nicking or scorching is allowed
except as permitted below.

NOTE 1 This does not apply to rungs in a fine
resistor ladder structure (see figure 32).

NOTE 2 See 3.53 for a definition of coarse and
fine resistor ladder structures. The element drawing
must be referenced to determine if a given resistor
ladder structure is coarse or fine.

— 39 -

Class K

d) Same as Class H.

NOTE B These criteria dosnat apply to the second
rung of a resistor loop (sineeé the second rung is
inactivg. These criteriado~not apply to a fine loop or
to a rgsistor structurel\that consists of fine loops
(see figure 33).

NOTE B See 8:65 for a definition of coarse and
fine resgistor10op structures. The element drawing
must bg referenced to determine if a given resistor
loop str|ucture is coarse or fine.

Coarse Fine
ladders ladders
Nicking
] Reject Accept
Scorching
|:| Reject Accept
IEC 992/02

Figure 32 —Class H — Resistor ladder structure
nicking.and scorching criteria exceptions
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NOTE
of are
figure 3

—40 -
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Course Fine
loops loops

Nick in
first
(Active)
rung

Reject | Accept

Scorch
in first

(Active)
rung

Reject Accept

Nick in
second
(Inactive)
rung

Accept Accept

Scorch
in second
(Inactive)

rung

Accept Accept

TIT)0 T

This criterion does not apply to the last rung
sistor ladder if the last rung is inactive (see
4).

Last rung Last rung

X

IECN\993/02

Figure 33 — Class H — Resistor loop nicking and\scorching criteria exceptiong

Accept — Reject —
Nick in Nick in
inactive active
last rung last rung
/\|_ /\|_
IEC 994/02

Figure 34 — Class H — Laser nicking criteria exception
for the last rung of a resistor ladder
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Class H Class K
e) A kerf or scorch which extends into a e) Same as Class H.
resistor ladder sidebar (see figure 35).

Sidebar

\ Reject —
Kerf in sidebar
IEG\/995/02

Figure 35 — Class H — Resistor ladder sidebar trim criterion

f) Kgrf or scorch misalignment f) Same as Class H.
(s¢e figure 36).

Nl

EMU1

I

—1

Il

AL L
I~

Reject —
Misalignment
IEC 996/02

Accept —
Proper alignment

Figure 36 — Class H — Laser trim misalignment criteria
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Class K

Class H
g) Same as Class H.

g) A kerf which extends into metallization
and leaves less than 75 % of the
metallization width undisturbed (see
figure 37).

NOTEOp ing a metallization link by design is

I

////

v
1

Figure 37 — Class H — Laser trim kerf extension into metallization criteria

Class|H Class K

h) A Kkerf in a resistor, at the interface of h) Same as Class H.

theé resistor material withthe metal-
lization, that leaves less”than 50 %
of| the original resistor ‘width, unless

by| design.
PRECAUTIONARY NOTE._The maximum allowable
rrrrrr t] density requirement must not be exceeded.

(see figure 38).

’////////

Figure 38 — Class H — Resistor width reduction at metallization interface criteria
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ass H Class K
ke f in a t r tha t I less i) Same as Class H.
n 50 % of th g alr t r width,

design

|

IEC
Figure 39 — Class H — Resistor width reduction by trimming criteria

i) Alkerf in a istor that lea less j) Same as Class H.
than 50 / f th narfowe t resistor
width unless by designi\(se fg e 40).

criteriof.

PRECAUTIONARY\NOTE The maximum allowable
current|density_requirement must not be exceeded.
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| — Floating kerf
///
4T
. ,
Reject _>| X T T
x ory <d/2
unless by
design

v

|

Figure 40 — Class H'- Resistor width reduction
and untrimmed resistor material criteria

Same as Class H.

~

k) Pils into the silicon( dioxide of k
conductive substrate .elements in the
kerf which does not.\show a line of
separation between’) the pit and the
resistor material (see figure 41).

M — N

=

Reject — No line of
separation exists

Figure 41 — Class H — Laser trim pitting criterion
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6.8 Multilevel thin film non-conformances - "high magnification”

No element shall be acceptable that exhibits:

Class H

a) Insulating material that does not

extend beyond the width of the upper
and lower metallization by 7,5 um
minimum (see figure 42).

Class K

a) Same as Class H.

Lower

7

/

]

metallization

e
L 3

7

W

Insulating
material

b) Vdgids in the insulating material.

c) A |[bump or indentation in the upper

(overlaying) metallization.

NOTE | This criterion is not applicable”{e coupling
(air) bridges.

d) Sqgratch that completely, crosses the

6.9 (

No eld

a)

mTtaIIization and damages the insul-
ating material surface on either side.

A |void in the coupling (air) bridge

y
Reject

Xxory<7,5pm

IEC 1002/02

Figure 42 — Class H - Insulating.material extension criteria

b) Same as Class H.

c) Same as Class H.

d) Same as Class H.

oupling (@ir) bridge non-conformances - "high magnification"

mentsshall be acceptable that exhibits:

a) Same as Class H.

metattizatiom —tmat—feaves fess— than
50 % of the original metallization width
undisturbed (see figure 43).

Nodules or bumps that are greater, in
any dimension, than the original
coupling (air) bridge metallization width
(see figure 43).

Coupling (air) bridge that contacts
underlying operating metallization (see
figure 43).

b) Same as Class H.

c) Same as Class H.
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Class H Class K

d) Attached, conductive foreign material d) Same as Class H.
that is greater, in any dimension, than
50 % of the original coupling (air)
bridge metallization width.

e) No

visible separation between the e) Same as Class H.

coupling (air) bridge and the underlying
operating metallization.

NOTE This criterion is not applicable when an
insulating material is used between the coupling

(airf bridge and the underlying metallization (see
figure 43).
f) Coppling (air) bridge metallization f) Same as class H.
overhang over adjacent operating
mettallization, not intended by design,

th
sefl

g) Megchanical damage to a coupling (air) g) Same as class-H.

br
ing
liz

metallization.

t does not exhibit a Vvisible
aration (see figure 43).

dge that results in depression (lower-
) of coupling (air) bridge metal-
htion  over underlying operating

Reject
no visible
separation exists.

/
o~

/ 7 2\ il
ln.l.//%/{//}\\

Nodule/bump
reject any dimension > d

Accept

visible separation exists

\\\\\}\}mull

e
Ph\@

/////4////// I
l"""'ﬁ“""'""l//// Do 3 P \\\\\;l,!ulll»""'
\\\\l\wv”’ ||"||I||||//// \\\. \ \I,.n o
In}}\\l\\\\\l\\l\\'\\l\§"" l\l\\l\l\{{/{/{/{/{//////ﬁ > 7 |||I'If?\}|||""
P o | / 2 i
lllllll \{ /{{{////{/{@\\\'“"m Insulating
\\\\\I}I\I\I\\I\}\I\}\},,uu '

r%}/gépang \\\\\\\\\\\\\\ material
no visible
separation exists IEC 1003/02

Figure 43 — Class H and Class K — Coupling (air) bridge criteria
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7 Planar thick film element inspection

Inspection for visual non-conformances described in this clause shall be conducted on each
planar thick film passive element. All inspection shall be performed at "low magnification”
within the range of 10x to 60x magnification for both class H and class K.

7.1 Operating metallization non-conformances - "low magnification"

NOTE The metallization non-conformance criteria contained in this subclause apply to operating metal-
lization only.

No element shall be acceptable that exhibits:

7.1.1 |Metallization scratches
Class|H Class K

a) A scratch or probe mark in the a) Same as Class H.
metallization, excluding bonding pads,
that both exposes underlying material
anywhere along its length and leaves
legs than 50 % of the original
metallization width undisturbed (see
figure 44).

NOTE I Underlying material does not have to be
exposef along the full length of the scratch.

NOTE 2 This criterion does not apply to capacitors.

Accept
C | / x> di2

Exposed
underlying
material

Reject
x <d/2

IEC 1004/02

Figure 44 — Class H — Metallization scratch criteria

b) Scratch in the bonding pad area that b) Less than 75 % (see figure 46).

both exposes underlying material and
reduces the metallization path width,
where it enters the bonding pad, to less
than 50 % of its original metallization
width. If two or more metallization paths
enter a bonding pad, each shall be
considered separately (see figure 45).


https://iecnorm.com/api/?name=65a6863ca62a25049457e3c46fb4cb2d



https://iecnorm.com/api/?name=65a6863ca62a25049457e3c46fb4cb2d

60748-23-2 0 IEC:2002(E)

Class H

b)

c)

Void(s) in the bonding pad area that
reduce the metallization path width,
where it enters the bonding pad, to
less than 50 % of its original metalliz-
ation width. If two or more metallization
paths enter a bonding pad, each shall
be considered separately.

NOTE Figures 45 and 46 illustrate metallization

— 49 —

Class K

b) Less than 75 %.

width reduction at bonding pad criteria for
scratches. Void criteria are similar.

Vqid(s) in the bonding pad area that
expose underlying material over more
than 25 % of the original metallization
area.

NOTE | For r.f. microwave elements on non-
conduclive substrates, a void created in the bonding
pad argea as a result of wire bond removal for
performjance optimization or tuning, is not rejectable
provided that the void remains entirely visible.

7.1.3 |Metallization corrosion

a) Ary metallization corrosion.

7.1.4 |Metallization adherence

a) Arly metallization lifting, peeling, or

blistering.

NOTE |1 Nodules are acceptable. In order (40
determ|ne if a bump in the metallization is a blister
or a nodule, attempt to flatten the bump with™a non-
metalli¢ instrument. If the bump flattens, then it is a

blister.

NOTE |2 These criteria are nat japplicable to
separafion induced anomalies “(for example,
metallization lifting due to _scribe and break or
diamon(d sawing) since these“are not indicative of
adhesign problems.

7.1.5 |Metallization protrusion
a) More ,than 50 % reduction of the

original/ design separation, between
anly \Vprotruding metallization and

c) Same as Class H.

a).Same as Class H.

a) Same as Class H.

a) Same as Class H.

adjacent metallization paths (see
figure 48).
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7.1.8 Wrap-around connection non-conformances - "low magnification"

No element shall be acceptable that exhibits:

Class H

a) Unmetallized area in the edges of
wrap-around connections greater than
50 % of the largest dimension of the
edge metallization (see figure 50).

Class K
a) Same as Class H.

\I\Irnpnrnl mnd

Reject
x> df2

X

d

connection

«—
<_

IEC 1010/02

Figure 50 — Class H — Wrap-around connection unmetallized area criterion

7.2 Substrate non-conformances - "low magnification™

No element shall be acceptable that exhibits:

a) Less than 2,5 pm separation between
thE operating metallization and -the

edge of the element unless by design
(s¢e figure 51).

NOTE | This criterion does not apply. t0,substrates
designg¢d for wrap-around conductors.

b) A [chipout that extends into the active
cincuit area (see figurei\51).

a) Same as Class H.

b) Same as Class H.
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c) An

— 52 —

Reject
y<2,5pum
unless by design

y crack that exceeds 125 pum

Reject —
Chipout into active
circuit area

JEC\.1011/02

Figure 51 — Class H — Separation and chipout criteria

in

length (see figure 52).

NOTE

crackin

d) An
of
ar

fig

b is allowed.

ure 52).

For fused quart or crystalline substrates, no

y crack that does not exhibit 25 yim
separation from any active circuit
ba or operating metallization- (see

Reject —
Crack exhibiting
< 25 pm separation

¢) Same as Class H.

d) Same as Class H.

Reject —
Crack > 125 pm
in length

.

Figure 52 — Class H

Reject —

Crack > 25 pm in
length and extending
toward active circuit
area

AN

Element edge

IEC 1012/02

— Additional crack criteria

60748-23-2 0 IEC:2002(E)
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Class H

e) Any crack exceeding 25 pm in length

f)

g)

extending from the element edge
directly towards the active circuit
area or operating metallization (see
figure 52).

N/A

— 53 -

Class K

e) Same as Class H.

f) Semicircular crack or combination of

cracks along the element edge whose

totat :cllgth 1S cqua: to—oft 5|catc than
75 % of the narrowest sepafation
between any two bonding (pads| (see
figure 53).

Reject

X2 3/4y

N\

|
il

Arl «attached portion of a circuit area

Figure 53 — Class K — Semicircular crack criterion

g) Same as Class H.

IEC 1013/02

fronmarmadjacentetement:

Any crack that does not originate at
an edge.

Holes through the substrate, unless by
design.

Patterned substrates having a section
broken out around a substrate mount-
ing hole(intended for substrate-to-post
attachment) that is greater than 25 %
of the mounting hole circumference.

h) Same as Class H.

Same as Class H.

j) Same as Class H.
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7.3 Thick film resistor non-conformances - "low magnification"
No element shall be acceptable that exhibits:

Class H Class K

a) A reduction due to voids of the resistor a) Same as Class H.
at the terminal to less than 50 % of the
original resistor width (see figure 54).

Reject

y= di2 IEC (1014/02

Fighre 54 — Class H — Resistor width reduction at terminal.caused by voids critefion

b) Regduction due to neck-down of the b) Same’as Class H.
registor at the terminal, to less than
50 % of the original resistor width (see

figure 55).
Neckdown

/

Reject
y<d2

IEC 1015/02

Figure 55'=/Class H — Resistor width reduction at terminal by neck-down criteripn

c) Any<resistor film lifting, peeling, or c) Same as Class H.
blistering
d) Crack in the resistor greater than d) Same as Class H.

25 pm in length.

NOTE Irregularities such as fissures in resistor
material that are created during firing, and that do
not expose the wunderlying material, are not
considered to be cracks.

e) Evidence of resistor repair by over- e) Same as Class H.
printing or any other means.
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Class H Class K

I) Contact overlap between the metal- ) Same as Class H.
lization and the resistor in which the
length dimension "x" is less than 75 um
(see figure 59).

//Z | Reject

ZA
X<75pum
IEC 1019/02

Figure 59 — Resistor overlap criterion

m) Vqids or misalignment of glassivation m) Samg.as Class H.
that results in less than 90 % coverage
of [the resistor area, unless by design.

n) Crpzing of glassivation over a resistor. n) *Same as Class H.

o) Glassivation scratches, lifting, or peeling 0) Same as Class H.
that expose any portion of a resistor.

7.4 Trimmed thick film resistor non-conformances - "low magnification”
NOTE | The trim non-conformance criteriacontained in this subclause apply to active resistor areas only.
No element shall be acceptable that exhibits:

a) A |kerf width less/than 12,5 pm (see a) Same as Class H.
figure 60).

NOTE | This does not.apply to edge trimming.
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»\m ST S}

(see

Figure 60 — Class H — Kerf width-criteria

than 75 % of the

less

tallization width undisturbed

61).

g

d |
figre

c) A kerf which extends into metallization

b) A kerf containing detritus.

Class
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%

Untrimmed
resistor material
Reject
xory<d?2
unless by design IEC 1022/02

Figure 62 — Class H — Resistor width reduction and untrimmed resistor material crjteria

Class|H Class K

e) A frim that does not originate from the e) Same as Class H.
edge of the resistor.

7.5 MNultilevel thick film non-conformances - "low magnification"

No element shall be acceptable that exhibits:

a) Arly insulating «material that does not a) Same as Class H.
extend beyond-the width of the upper
and lower ) metallization by 75 pm
m{i{imum {see figure 63).

b) Vqids/in the insulating material that b) Same as Class H.
expose ||nr1nr|ying metallization-

c) Vias that are less than 50 % of the c) Same as Class H.
original design area.

d) Scratch that completely crosses the d) Same as Class H.

metallization and damages the insul-
ating material surface on either side.
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Lower

////// e metallize:ion
) e
S

Yy
/ A
// Reject
DI xory<75pum
Insulating
material IEC 1023/02

Figure 63 — Class H — Dielectric extension criterja

7.6 All thin film capacitors and overlay capacitors used
in GaAs microwave devices - "low magnification”

No element shall be acceptable that exhibits:

a) scratches that expose an underlying material;

b) anly peeling or lifting of the metallization;

c) exgcess top metal which extend beyond the capacitor bottom metal,

d) vojds in the capacitor bottom metal which¥eéxtend under the capacitor top metal;

e) vojds in the top metallization which-leaves less than 75 % of the metallization area
un(disturbed.

8 Adtive and passive elements

All integrated circuit, transistor and semiconductor diode elements shall be examined in
accorglance with the visualinspection requirements of IEC 60747.

Passiye elements (including substrates) shall be examined in accordance with clauses 5
and 6

Soldefed surface mounted assemblies shall be examined in accordance with IEC 6119142.

9 Elementattachment(assembly)= magnificatiom 10X to 60—

9.1 Solder connections (general appearance)
No device will be acceptable that exhibits:

Soldered connections with poor wetting to either the film solder pad or the component
termination. Good wetting is defined as when the wetting angle is less than 90° (see
figure 64).
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Solder Small
\ wetting angle
Good wetting

\I 1
S Ceramic S
Component
Good wetting R lead

\ Thick film pad

The d
two af
of reje

\ ICeramic : 5

Large wetting angle

N A

\ Ceramic \

Component
Poor wetting A / lead

T

\ Ceramic 3

IEC 1024/02

Figure 64~ Solder wetting criteria

pgree of wetting of soldeinté a conductor is assessed by the contact angle betwe
their common interface_perimeter. Contact angles greater than 90° shall be the
ction (see figure 65),

Max. angle 90°

en the
cause

IEC 1025/02

Figure 65 — Solder wetting contact angle

9.2 Element attachment requirements

Figure 66 gives examples of visual representations of attachment media types.
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NOTE 1
descriptions that follow.

Typical eutectic capacitor
attach

Typical eutectic die attach
(No fillet - material displacement only)

[ 1

- 61 -

Rejection criteria are not to be derived from these examples but rather from the specific criteria

Conductive or non-conductive attachments

Conductive

( —

/

Epoxy capacitor attach
(For large capacitors only)

SIS

Z /Conductive

Non-conductive

Eutectic flow

Epoxy die attach
(Conductive or non-conductive)

/ Epoxy run out

Class|H

NOTE
be use

P Mechanical strength or fadiography may
to verify attachment in lieu of visual criteria.

No deyice shathbe acceptable that exhibits:

F

the‘perimeter unless it is continuous on

Figure 66\~ Element attachments

Typical eutectic attachments

IEC 1026/02

Class K

Dielectric attachment may be assegssed
through mechanical strength testingl For
conductive attachment, the qualt]fying
activity may approve alternative mefhods
for verifying attachment integrity.

br non*end-terminated elements, attachment media not visible around at least 50 % of

two full non-adjacent sides of the element.

N

TE 3 The criterion of 9.2 a) does not apply when attachment material is applied directly to more than

50 % of the element attach area by use of a method such as preforms or printing.

End-terminated elements that do not
have conductive attachment media
visible around at least 50 % of the
visible bonding pad perimeter on each
end termination. For dielectric
attachment of end-terminated elem-
ents (i.e. where the body of the
element between the end terminations
is attached), the criterion of a) above
applies.

b)

b) End terminated elements that do not
have conductive attachment media
visible around at least 75 % of the
visible bonding pad perimeter on each
end termination. For dielectric attach-
ment of end terminated elements (i.e.
where the body of the element
between the end terminations is
attached), the criterion of a) above
applies.

NOTE 4 These criteria do not apply when attachment material is applied directly to more than 50 % of the
substrate attach area by use of a method such as printing. Mechanical strength of the attachment may be

verified in lieu of visual criteria.
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Class H Class K

c) Glass substrates or transparent die, when viewed from the bottom, which exhibit attach
area less than 50 %.

i hat of 8.2 a).
d) Flaking of the attachment media material.

e) Balling of the solder or alloy material that does not exhibit a fillet (see figure 67).

Detail A

Figure 67 — Balling of die attach material
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f) Conductive attachment media which comes closer than 25 pum to any functional
metallization or element which is not electrically common.

g) Cracks in the surface of the attachment media greater than 125 pm in length or 10 % of
the contact periphery, whichever is greater.

NOTE 6 Irregularities such as fissures or pullback at the edges of the adhesive are not considered cracks

(see figure 68).

PN

Fissures
(Accept)

too

Pulling away of
fillet (Accepted)

Crack (Reject if

Crack (Reject if
longer than allowed)

long) —\ Side view

Fissures ——%

(Accept)

IEC 1028/02

Figure 68 — Adhesive irregularities and cracks

h) Adhesive strings where the diameter of the string at the point of attachment is les
50| % of the maximum length of the string (see figure 69).

5 than

Reject
L2>d

IEC 1029/02

Figure 69 — Adhesive string criterion


https://iecnorm.com/api/?name=65a6863ca62a25049457e3c46fb4cb2d

- 64 - 60748-23-2 0 IEC:2002(E)

i) For element connection to a package post lead, attachment media visible for less than
25 % of the post perimeter. When the post also serves for substrate attachment, media
shall be visible for no less than 50 % of the post perimeter (see figure 70).

j) Cold solder joints.

k) The width of a conductor shall not be reduced to less than 50 % of design through
leaching or contamination.

I) The area of a solder pad shall not be reduced more than 25 % of its designed area
through leaching or contamination.

Presence of any residual flux or flux residues (except, by design, ionically neutral flux).

- % of
active area of deposited resistor material.
Reject Less than 25 % attachment
media visible around pin )
perimeter Pin
Attachment
Accept  Attachment media visible & Cinédia
greater than or equal to
25 % around pin perimeter
Reject Less than 50 % attachment : :
media visible around pin
perimeter
Accept  Attachment media visible
greater than or equal to
50 % around pin perimeter IEC 1030/02
Figure 70 — Package post criteria
9.3 LUeaded and leadless element attachment
Soldefed surface mount components,~pre-assembly, shall be examined in accordance with
IEC 6]1191-2. Subclauses 9.4 to 9.6<give additional requirements.
9.4 Dual-in-line integrated circuit attachment (butt joints)
The following requirements. apply to any component housed in a dual-in-line pajckage
(e.g. transistor/diode arrays, diode bridges) and other components, such as rnelays,
connegctors and transformers which do not have feet formed at the end of the leads gnd so
make [butt joints tothe’thick film pad.
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No device shall be acceptable that exhibits:

Class H

a) A fillet of solder with inadequate
wetting (see 9.1) of either lead or pad
to less than 50 % of the available
wetted area of a round or flat lead (see
figure 71).

— 65 -

Class K

a) A fillet of solder with inadequate
wetting (see 9.1) of either lead or pad
to less than the available wetted area
of a round or flat lead (see figure 71).

Not wetted
by design
(Clasq

Edges of leads may not solder due’to lack of plating
(Edges not part of available wetted area) — Class K only.

Class K lead edges mustbe suitably tinned to enable wetting

/ Component lead \

Pad and component
lead are designed
to be wetted

only)

* Good wetting required

IEC 1031/02

Figure 71 — Dual-in-line package leads solder wetting
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Class H Class K

b) Less than 100 % registration of the

b) Less than 50 % registration of the lead
lead to pad (the requirements of 9.1

to pad (the requirements of 9.1 shall

nevertheless be met) (See figure 72). shall nevertheless be met) (see
figure 72).
Class H Class K

50-% rain-

e e
\ B \|

Perfect Acceptable Perfect Acceptaple
AP\~ +<€— 50 % min.
Not acceptable
Acceptable Not acceptable P EC 1032/02

Class H Class K

Figure-72 — Lead to pad registration
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9.5 Axial and radial leaded components (lap joints)

The following requirements apply to any component or flying leads that are attached by

lap joints.

No device shall be acceptable that exhibits:

a) Solder wetting of less than four wire diameters on both sides of the length of circular
cross-section leaded components adding together the visible length down each side but
not including the end which does not need to be wetted. (Each side shall have at least one
wire diameter’s length of good wetting). The profile of the component termination shall be

1abd thraiialb th ldar i [ £ Z2\
VIgtbre oy OaTrec SUTuTT oUuatn Ty (SCoTgurc 1)~

Good wetting
required

——

a+tbp4D Optional wetting-of wire end
a > 4D
b 34D

Minimum allowable wetting of wire circumference is 50 %
Accept 50 of wire
diameter wet with
solder

= joi etting

IEQ

1033/02
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9.6 Components with feet (combined butt and lap joints)

The following requirements apply to components with ribbon tracks with formed feet such as
SOT23 transistors, SO packaged ICs and leaded chip carriers. They also apply to larger
components such as connectors and relays which have had feet formed on the end of their
leads.

No device shall be acceptable that exhibits:

a) The fillet criteria depicted in figure 74 (acceptable joints are shown in figure 75).

Exzi:::s_solder which hides
g 88 ' and convon fltof
solder onto foot

....... o | Reject -

..................... ) €——____ |oose Solder Has,Wet onto loose

;ZEZ plating plating but not onto base

...................... matérial of foot

Convex chfj::;as not wet onto
.................. fillet conductor pattern.
N @ d / Rejection c:)epends on

......................... percentage of perimeter
| | wet with solder

Reject —
A Excess solder between
>0,5mm foot and conductor
pattern

Reject —

Insufficient solder.
Rejection depends on
percentage of perimeter
| | wet with sufficient solder

IEC 1034/02

Figure 74 — Combined butt and lap joints solder wetting — Reject
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Accept —
Ideal joint. Good

P wetting and correct

| amount of solder

Accept —

Typir\nl Jininf with
outline of foot just
discernible. Good

| wetting
Accept —
Excess solder which
__________ Concave hides complgte .outline
-Z-j- fillet of foot but joint is

| | concave fillet onto foot
IEC 1035/02

(e N acceptable bécause of

Figure 75 — Combined butt and lap joints solder wetting — Accept

Class(H Class K

b) Lefads where the total solder fillet does b) Leads where the total solder filletf does
not run along all faces solderable\'by not run along the whole of all [faces
design for a minimum of 75 %, Qverall solderable by design (see figure 16).

and a minimum of 50 % ofleach of
theése faces (see figure 76):

Clasg H
Class K

Soldegr fillet must

run afong 50 %-(min.)
of Wiand 50 %\(min.) of
L on poth sides and
75 %|overall. Edges,
suchlassW which may
have been cropped
and do not solder
due to lack of
solderable plating,
may be considered
not to be solderable
by design

Solder fillet
must run along
the whole of U
and the whole|of
L on both sidels

IEC 1036/02

Figure 76 — Solder fillet coverage criteria
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9.7 Leadless chip carriers
No device shall be acceptable which exhibits:

Class H Class K

a) Package placement that reduces the a) Same as Class H.
isolation between adjacent pads to less
than 250 um or 50 % of the design
space whichever is less (overhang of
the chip carrier terminal to substrate
pad_shall not exceed 50 % of the lead

ouf.
b) Inadequate solder wetting (see 9.1) b) Inadequate solder wetting (S§€g 9]1) on
on either the substrate pad or the either the substrate pad-orithe \isible

Uk

ible portion of the chip carrier

package terminal (although the main

portion of the chip .carrier pagkage

terminal (although (the main s

older

solder terminal of the chip carrier is terminal of the chig carrier is on the
on the underside when attached to underside when \attached to the| sub-
the substrate there shall still be a strate there-‘shall still be a Visible
vigible solder fillet between the solder fillet éxtending to at least[50 %
substrate solder pad and the visible of the available metallization path of

perpendicular chip carrier terminal).

each terminal).
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10 Element orientation

Elements not located or oriented in accordance with the applicable assembly drawing of the
device are not acceptable. Elements whose bond and electrical configuration is symmetrical
may be rotated unless otherwise stated in the assembly drawings (see figure 77).

~ Accept &

IEC 1037/02

Reject

Figure 77 — Acceptable symmetrical element orientation

11 Separation

Elements shall not overhang the edge of the substrate. A minimum clearance of 25 um shall
be maintained between any uninsulated portion of the element and any non-common
conductive surface.
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12 Bond inspection, magnification 30x to 60x

The following shall be the required inspection for the bond type(s) and location(s) to which
they are applicable when viewed from above.

NOTE
12.1
No de

a) ba

Wire tail is not considered part of the bond when determining physical bond dimensions.
Ball bonds
vice shall be acceptable that exhibits:

I bond diameter less than 2,0 times or greater than 5,0 times the wire diameter;

b) ba
c) ba

12.2

No de

a) uralr
times the wire diameter in width or less than 0,5 times the wire diameter in length

(S

b) de
3,
no|

Il bonds where the wire exit is not completely within the periphery of the ball;
Il bonds where the wire centre exit is not within the boundaries of the bonding site

Wire wedge bonds

vice shall be acceptable that exhibits (see figure 78):

asonic and thermosonic wedge bonds that are less than 1,0.times or greater than 3,0

dence of tool impression;

vices with thermocompression wedge bonds that are l€ss than 1,2 times or greate
D times the wire diameter in width or less than 0,5 times the wire diameter in len
evidence of tool impression.

Wedge

—» [ D (Wire diameter) —> «—D (Wire diameter)

.

L

Crosshatch
area is wire tail

‘ <

or no

r than
gth or

—wW—>p

Ultrasonic/thermosonic

Thermosonic
IEC 1038/02

Figure 78 — Bond dimensions

NOTE 1 These criteria are not mandatory for wire bonds of diameters 100 pm and above which are u
applications such as power hybrids.

sed for

For wedge bonds of 100 um diameter and above, the full impression of the bonding tool shall

be evi

dent on the surface of the bond.

NOTE 2 The heavy gauge wire used in power applications may use a wedge with an unconventional shape, which
may affect the deformation characteristic of the wire during wire-bond operations.
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12.3 Tailless bonds (crescent)
No device shall be acceptable that exhibits:

a) tailless bonds that are less than 1,2 times or greater than 5,0 times the wire diameter in
width (see figure 79);

b) a tailless bond of a gold wire bonded on the aluminium pads of a die.

Crescent bond

) . Skidding
Withaut skiddina
Witheut-siidding Skewed oF
straight sliding

Wire
diameter

_L-Bonding - Bondint S
P tool < ’ _tool, -1 BondingT <
/ 1001 N / -imprint 4 N
/ _imprnt \ [ - s ,/ tool N,
“—w

w

1,20 < W 25,00 (Width)
IEC 1039/02
Figure 79 — Bond dimensions

12.4 |[Compound bond
No deyvice shall be acceptable that exhibits the following:

a) one bond used to secure two .common wires (see figure 80);

Accept Reject
2 wires, 2 bonds 2 wires, 1 bond

IEC 1040/02

Figure 80 — One bond used to secure two common wires
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b) more than one bond on top of original bond;

NOTE When required by design and based on a justifiable technical need, and with the approval of the qualifying
or acquiring activity, additional compound bonds may be allowed in addition to the limitations of a) and b) above.
Demonstration of acceptable N+1 bond stacks (N = maximum number of compound bonds allowable by the
manufacturer’s process) and establishment of necessary process controls will be required for approval.

c) compound bond where the contact area of the second bond with the original bond is less
than 75 % of the bottom bond;

d) non-monometallic compound bond (i.e. between dissimilar metals, excluding the bond pad
metallization).

12.5 Beam lead

This ipspection and criteria shall apply to the completed bond area made using_dire¢t tool
conta¢t. No device shall be acceptable that exhibits:

a) bgnds which do not exhibit 100 % bond/weld impression(s) across theYwidth of the
beam lead;

NOTE | Gaps between bonds/welds on the beam lead caused by the natural footprint of @a’bond/weld tip (e}g. split
tip, etc)), are acceptable provided the total of all gaps does not exceed 25 % of the beanm’ lead width.

b) complete or partial beam separation from the die;
c) bagnds on the substrate where the tool impression is not visible‘on the beam;
d) befam lead width increased by greater than 60 % of the original beam width;

e) bgnds where the tool impression length is less than 25 um (see figures 81a and 81b)j

Bonding

pad Beam lead

Bond tool
impression
width

S

Effective bonded

area (min. area 50 % of
that which\would be
possible.for an

exdctly aligned beam) Silicon die

Iw} H EH ]
Bonding tool Passtrattontayer
impression length
(25 pm min.)
IEC 1041/02

Figure 81a — Beam lead area and location
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) Distance between
25 pm min. —» bonding tool impression
and edge of the die

Visible separation

between the bond
and the edge of ——» 25 pm min.
the passivation

Silicon
Passivation

///////////

Effective E Beam lead
bonded area
IEC 1042/02

Figure 81b — Beam lead area and location

Figure 81 — Beam lead

f) bojnding tool impression less than 25 um from the die edge (see‘figures 81a and 81b);
g) effective bonded area less than 50 % of that which would "be possible for an gxactly
aligned beam (see figures 81a and 81b);

h) anly tears in the beam lead between the bond junctiofy nearest the die body and the|die or
in|the bonded area of the beam lead within a distance equal to 50 % of the beam lead

width (see figure 82);

D

)
/////////

20 Reject
Tear in ribbon in ribbon/

loop junction

&% B
Acceptable tear/void in
ribbon weld area

Welded area IEC 1043/02

Figure 82 — Acceptable/rejectable tears or voids in ribbon weld area

i) an absence of visible separation between the bond and the edge of the passivation layer
(see figure 81b);

j) an absence of visible separation between a beam lead and non-electrically-common
metallization. This criterion applies for both glassivated and unglassivated metallization.
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12.6 Mesh bonding
No device shall be acceptable that exhibits the following:

a) less than 50 % of the bond is on substrate metallization;

b) the number of continuous strands along the mesh is less than 50 % of lengthwise strands
through each section (see figure 83);

c) less than two continuous conducting paths through a bond (see figure 84).
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Reject: Less than half of the Accept: 2 (Half) or more of the
lengthwise strands are lengthwise strands are
continuous (2 of 3 strands continuous through each
are discontinuous) section

IEC 1044/0p

Figure 83 — Criterion for strandsvalong the mesh
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Reject: Ne-continuous path Accept: At least one continuous
through the mesh path through the mesh
between bonds between bonds

IEC 1045/02

Figure 84 — Criterion for continuous conducting paths

12.7 |Ribbon bonds

No device shall be acceptable that exhibits the following:

a) any tears in the ribbon at the junction between the ribbon loop and bond/weld;

b) bonds which do not exhibit 100 % bond/weld impression(s) across the width of the ribbon
overlapping underlying metallization;

NOTE Gaps between welds on the ribbon caused by the natural footprint of a weld tip (e.g. split tip, etc.) are
acceptable provided the total of all gaps does not exceed 25 % of the ribbon width.

c) effective bonded area less than 50 % of that which would be possible for an exactly
aligned ribbon;

d) bond tails longer than one ribbon width or 250 um, whichever is less, or bridging adjacent
metallization;

e) the unbonded end of a ribbon bond tuning stub longer than one ribbon width or 250 um,
whichever is less, that is not secured by polymer adhesive.
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12.8 General

No device shall be acceptable that exhibits:

Class H Class K

a) Bonds on the die where less than 50 % Monometallic bonds on the die where less
of the bond is within the unglassivated than 50 % of the bond is within the
bonding site. unglassivated bonding site. Bimetallic

bonds on the die where less than 75 % of
the bond is within the unglassivated
bonding site.

b) Bophds on the package post or substrate that are not completely within the bonding site.

NOTE For cases where the substrate bonding site is smaller than 1,5 times the minimum bond size; b¢nds on
the |substrate where less than 50 % of the bond is within the bonding site are not acceptable.

c) Bagnds placed so that the wire exiting from a bond crosses over another.bond, except by
design, in which case the clearance shall be 2,0 wire diameters minimum-(common ponds
ar¢ excluded from this criterion).

d) Ar| absence of a visible line of separation between non-electrically-common bonds.

e) Ar absence of a visible line of separation between a bond and non-electrically-common
metallization. This criterion applies to both glassivated and unglassivated metallizatign.

f) Wire bond tails that extend over or make contact with&any non-common, unglassjvated
active metal.

g) Wijre bond tails that exceed two wire diameters inflength at the bonding pad or foyr wire
diameters in length at the package post.

h) Bgnds on element attach media or on contaminated or foreign material.
i) Arly lifted or peeling bond.

j) Infermetallic formation extending comgpletely around the metallic interface of any| bond
beftween dissimilar metals.

k) Wegedge or crescent bonds at the point where metallization exits from the bonding pgqd that
do not exhibit a line of undisturbed metal visible between the periphery of the bond and at
least one side of the entering.metallization stripe.

NOTE 1 The criterion of 12.8 k).ean be excluded when the entering conductor is >50 pm in width and the bond
pad|dimension on the entering conductor side is >90 um.

NOTE 2 For Class H onlyy the requirements for a visible line of metal can be satisfied when an acceptable
wirg tail obscures thefarea of concern, provided the following condition exists:- the bond is located mdre than
0,2% um from the intersecting line of the entering metallization stripe and the bonding pad and there is np visual
evidence of disturbed pad metallization at the bond and wire tail interface.

NOTE 3 Theé eriterion of 12.8 k) is not applicable to interdigitated (Lange) couplers or when the interface
betyveen athermosonic/ultrasonic (i.e. non-thermocompression) bond and underlying metal is monometallic.

I) Polymeric adhesive which may be material or residue as evidenced by discoloration |within
12% pm of the outer periphery of a wire bond

m) Tearing at the junction of the wire and bond. The junction is the line of deformation of the
wire at the bonding site.

13 Internal leads (e.g. wires, ribbons, beams, wire loops,
ribbon loops, beams, etc.) — "magnification 10x to 60x"

No device shall be acceptable that exhibits:

a) Within the first 125 pm of wire from the die surface for ball bonds, or 250 um for wedge
bonds, any wire that comes closer than 25 uym to any non-common conductive surface
(e.g. unglassivated operating metallization, unpassivated edge of conductive die).

NOTE Insulated wires and electrically common wires are excluded from this criterion.
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b) After the first 125 um of wire from the die surface for ball bond(s), or 250 um for wedge

bo

nds, any wire that comes closer than two wire diameters to any non-common,

uninsulated conductive surface (e.g. unglassivated operating metallization, unpassivated

ed

ge of conductive die).

NOTE Insulated wires and electrically common wires are excluded from this criterion.

c) Nicks, cuts, crimps, scoring, sharp bends, or neck-down in any lead that reduces the lead
diameter/width by more than 25 %.

d) Missing or extra lead(s) not in conformance with bonding diagram.

NOTE Leads designated for tuning on the bonding diagram are excluded.

e) An

y lead making a ernight line run from bond to bond that has no arc_unless spec

fically

all

NG
hyk

fy W
ing
g) Cag

pwed by the bonding diagram.

TE This exception also applies to wires of 100 pm diameter or greater, such as those used fo
rids, where formation of an arc may not be possible.

re(s) crossing wire(s) with a separation of less than two lead widths. Conimon or
ulated conductors and insulated wires are excluded.

mplete or partial separation of the lead from the body of the element.

h) EXcessive loop height such that the wire would contact the lid when it is installed.
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crew tabs and through-hole mounting - magnification 3x to 10x

vice shall be acceptable that exhibits:
aligned tabs;

sing or broken tabs;

cracks emanating from mounting holes;

se substrates;

sing or loose screws.

onnector and feedthrough centre contact soldering -
ification 10x to 30x

vice shall be acceptable that exhibits:

s than 50 % «f centre contact overlaps onto metallized pattern (see figure 85);

htre contact-to substrate protrudes over onto circuit less than 1 diameter of a rou
the width of a flat pin (see figure 86);

ds, in solder (see figure 87a);

d) cracked solder joint (see figure 87b);

power

nd pin

e) po

or adhesion of solder to centre contact or substrate (see figure 87d);

f) insufficient or excess solder (see figures 87c through 87e);

g) less than full coverage of solder along the length of the centre contact and the
metallization.
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