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Introduction

This Surface Mount Solder Joint Evaluation Training and Reference Guide
provides visual examples of conditions found in surface mount solder joints
for rectangular chips, J-leads, gull-wings, BGAs and BTCs. It also defines
the dimensional acceptability requirements for each, as determined by
industry consensus standards This manual references and illustrates por-
tions of the following document:

IPC-A-610 Rev. F, Acceptability of Electronic Assemblies, which illustrates

the requirements for many types of solder connections.

Acceptance Criteria

In this Training and Reference Guide, minimum and maximum dimen-
sional acceptance criteria are shown for each class of component
type. Solder joints falling outside these parameters will be deemed as
unacceptable, according to the standards set in the IPC-A-610.

A target example is also given to show the ideal case scenario.
Photographs of various solder conditions follow the dimensional cri-
teria for each component type.

Notes:
Accept and/or reject decisions must be based on applicable

documentation, e.g. contract, drawings, referenced documents,
specifications such as the: IPC-A-610 and IPC J-STD-001.

Lead Free Soldering

Classification

Surface mount solder joint requirements are divided into three cl
depending on the ultimate use, life expectancy and operating en
ronment of the electronic assembly. These classes are gz

function when required, such as for life-support, flight control, and
other high-reliability systems.

Note:

The inspector does not select the class for the part under inspection.
Documentation which specifies the applicable class for the part
under inspection should be provided to the inspector.
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Terminology

Below are definitions that may be helpful in describing surface
mount solder joints (also see: IPC-T-50):

Adhesive - In surface mounting, a glue used to adhere surface mount components
to the printed wiring board.

Area Array Components - Components with terminations arranged in a grid
pattern on the bottom of the package, including Ball Grid Arrays and BTCs (Bottom
Termination Components such as QFN, DFN, LGA, efc.)

Assembly - A number of components, subassemblies, or combinations thereof
joined together on a printed wiring board.

Blow Hole - A void in the solder joint caused by gas escaping from the molten solder.
Body - The non-metallized, or non-leaded part of any electronic component.

Chip - Rectangular “Chip” Component, a surface mounted electronic component with
terminations, or metallized contact areas instead of leads.

Cold Solder Connection - A solder connection that exhibits poor wetting and that
is characterized by a gray, porous appearance.

Component - An individual part or combination of parts that, when together,
perform an electrical function.

Component Mounting - The act of attaching components to the printed wiring
board, or the method in which they are attached.

Conductor - A single electrically conductive path in a larger conductive

Contact (Wetting) Angle - The angle formed by the edge, or meniscffs, of
solder fillet on the surface of the land.

Defect - A condition failing to meet acceptability require
for rejection.

Dewetting - A condition thcﬂ results whe

owest bend in any surface mount lead, just before the lead makes actual
contact with the land.

J-Lead - A type of surface mount lead that is bent down and under the component,
forming the shape of the letter “J.”

Knee - The uppermost bend of a component lead, closest to the component bol

Land - A portion of a conductive pattern that is usually used for g
connections, for component attachment, or both.

Lead - A length of insulated or uninsulated metallic conductor that is ove
electrical interconnections.

Nonwetting - The parfial adherence of molte
contacted and basis metal remains exposeg

metal surtotee &ider connection.

Solder Paste - Finely divided particles of solder, with additives to promote wetting
and other properties, suspended in a cream flux. The cream holds the surface
mounted device in place until reflow soldering.

Solderability - The ability of a metal to be wetted by molten solder.

Soldering - The joining of metdllic surfaces with solder without the melting of the
base material.

Target Solder Condition = An ideal solder connection, though not always
achievable or necessary. One that is feathered-out to a thin edge, indicating proper
solder flow and wetting action. With no sharp protrusions of solder or evidence of
contamination.

Termination - The metallized area of a chip component, the metallic lead of a
component, or the land or terminal where a solder connection is formed.

Toe = The end or tip of a lead on a surface mount component.

Tombstoning - The complete lifting of a chip component, with one end having no
solder connection to the land.

Webbing - A continuous film or curtain of solder that is parallel to, but not
necessarily adhering to, a surface that should be free of solder.

Wetting - The formation of a relatively uniform, smooth, unbroken film of solder to
a basis metal.



Chip Components  Class 1

Target Condition

This photo [
represents an
ideal surface

mount solder joint
for any class of
rectangular chip
component.

Notes: Solder joints are semi-transparent to show relationship between
land and termination. Side Overhang, Dimension (A), must not violate
minimum electrical clearance. Minimum Side Joint Length, Dimension (D),
is not required for chips, only a properly wetted fillet must be evident. The
references below are applicable to the dimensional criteria for 1-, 3-, or
5-side termination Chip components.

References: A-610F: 8.3.2, Table 8-2; 8.3.2.1 through 8

Acceptance Criteria

Solder Thickness (G)

The minimum distance
between the land and
component termination is
fr minimum not specified. Only a properly
acceptance. wetted fillet must be evident.

Area Array Components  Chip Components  J-Lead Components  Gull Wing Components Class 1 Class 2 Closs 3 Photos

Side Overhang (A)

The component may overhang the
side of the land a maximum
of 50% of the width of the

component termination (W), or

50% of the width of the land (P),
whichever is less.

TS £S5t point must be a
minimum of 50% the width of the
component termination (W),

or 50% of the width of the
land (P), whichever is less.

Fillet Height (F)

Wetting is evident on
termination’s vertical surfaces
as a minimum fillet height.

Fillet Height (E)

The solder may overhang

the land, and extend onto

the top or side of the termination,
but not touch the top or side of
the component body, as a
maximum fillet height.
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.
Chip Components ® Class 2 ide Overhang (4) [T

Turgel' condiﬁcn The component may overhang the
_ __ side of the land o maximum

of 50% of the width of the
component termination (W), or 50%

of the width of the land (P), which-

ever is less.

This photo
represents an
ideal surface

mount solder joint
for any class of
rectangular chip
component.

End 0verhung (

Notes: Solder joints are semi-transparent to show relationship between
land and termination. Side Overhang, Dimension (A), must not violate
minimum electrical clearance. Minimum Side Joint Length, Dimension (D),
is not required for chips, only a properly wetted fillet must be evident. The
references below are applicable to the dimensional criteria for 1-, 3-, or
5-side termination Chip components.

References: A-610F: 8.3.2, Table 8-2; 8.3.2.1 through 8.

minimum of 50% the width

of the component termination
(W), or 50% of the width of the
land (P), whichever is less.

Acceptance Criteria

Solder Thickness (G) Fillet Height (F) Fillet Height (E)

The minimum distance Wetting is evident on The solder may overhang

between the land and termination’s vertical surfaces the land, and extend onto

component termination is as a minimum fillet height.  the top or side of the termination,

minimum not specified. Only a properly but not touch the top or side of
acceptance. wetted fillet must be evident. the component body, as a

stuauodwoy Aniy nay  spuauodwo) diy)  siuauodwoy poatr spuauodwo) Buiy ng [ SSO)) g SO £ SS)) s0101

maximum fillet height.
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This photo
represents an
ideal surface

mount solder joint
for any class of
rectangular chip
component.

Notes: Solder joints are semi-transparent to show relationship between
land and termination. Side Overhang, Dimension (A), must not violate
minimum electrical clearance. Minimum Side Joint Length, Dimension (D),
is not required for chips, only a properly wetted fillet must be evident. The
references below are applicable to the dimensional criteria for 1-, 3-, or
5-side termination Chip components.

References: A-610F: 8.3.2, Table 8-2; 8.3.2.1 through 8.

Acceptance Criteria

Solder Thickness (G)

The minimum distance
between the land and
component termination is

not specified. Only a properly
wetted fillet must be evident.

Area Array Components  Chip Components  J-Lead Components  Gull Wing Components Class T Class 2 Class 3 Photos
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Chip Components ® Class 3

Target Condition

Side Overhang (A)

The component may overhang the
side of the land a maximum

of 25% of the width of the
component fermination (W), or
25% of the width of the |ono| (P),

Fillet Height (F)

The minimum fillet height
must extend at least 25% of the
height of the component
termination (H)*, or 0.5 mm
(0.02 in.), whichever is less.
*Including any measurement

for solder thickness (G).

7€st point must be a
minimum of 75% the width of the
component termination (W), or
75% of the width of the land (P),

whichever is less.

Fillet Height (E)

The solder may overhang

the land, and extend onto

the top or side of the termination,
but not touch the top or side of
the component body, as a
maximum fillet height.
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Area Array Components  Chip Components  J-Lead Components  Gull Wing Components Closs 1 Class 2 Closs 3 Photos

End Overlap

Chip Solder Conditions .
nsufficient end overlap.

The following pages show photographs of some of the major solder
defects and process indicators for surface mounted Chip components.

Defect, Class 1,2, 3

. o Reference
These examples each contain a description as well as a reference to A-610: Section 8.3.2.8,

the appropriate section in the IPC-A-610F. Fig. 8-37

Insufficient Solder

Solder fails to meet minimum
fillet height. No evidence of
properly wetted fillet.

Defect, Class 1,2, 3

Reference
A-610: Section 8.

Molten solder coats surface
then pulls back, leaving only
a thin film of solder cover-
ing the land in some areas,
and irregular mounds of

ect, Class 1,2, 3 !
solder in others.

Reference
A-610: Section 8.3.2.5

Defect, Class 1, 2, 3

Reference
A-610: Section 5.2.6,
Fig. 5-26
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Photos

Chip Components

Disturbed Joint

Lead Free Joint

2

Characterized by uneven
surface from movement in the
joint while cooling.

Defect, Class 1,2, 3

Reference
A-610: Section 5.2.8

Lead free solder joints typi-
cally have a grainy or dull
appearance.

Acceptable, Class 1, 2, 3

Reference
A-610: Section 5.

A-610: Section 5.2.9

One end of the component
termination is completely

lifted off the land.

Defect, Class 1,2, 3

Reference
A-610: Section 8.3.2.9.4

Te been met,

Acceptable Class 1
Process Indicator
Class 2, 3

Reference
A-610: Section 5.2.2

Larger holes (than pinholes)
in the solder joint allowing
voids, or trapped gasses,

to escape from the solder
joint. Allowable condition as
long as minimum soldering
requirements have been met.

Acceptable Class 1
Process Indicator
Class 2, 3

Reference
A-610: Section 5.2.2

Tombstoning

Blowholes

15

5040l
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Photos

Chip Components

Solder Splashes
:r'

Mounting Adhesive on the

Solder splashes that are Any adhesive material in
not attached, entrapped, termination area is:

encapsulated, that impact Acceptable Class 1

F‘?T" fit ‘?r_Fund'oT' or thft Process Indicator Class 2
violate minimum electrica Defecl, class 3

clearance. ) .
Note: Adhesive material

causing less than minimum
Defect, Class 1, 2, 3 end joint width is also a
Reference Defect: Class 1, 2.

A-610: Section 5.2.7.3 Reference

A connection of solder across
conductors or lands that
should not be joined.

Defect, Class 1,2, 3

Reference

A-610: Section 5. lated, nor attached to a metal

surface, then:

Defect, Class 1, 2, 3

Reference
A-610: Section 5.2.7.1,
Fig. 5-33

The solder paste had insuffi-
cient heat fo reflow properly.

mum electrical clearance Defect, Class 1, 2, 3

requirements. Reference
A-610: Section 5,2.3,
Defect, Class 1, 2, 3 Fig. 5-15
Reference
A-610: Section 5.2.7.1

16
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J-Lead Components ® Class 1

Target Condition

This photo
represents an ideal
surface mount
solder joint for

any class of J-lead
component.

Notes: Solder joints are semi-transparent to show relationship between
land and lead. Side Overhang, Dimension (A), must not violate minimum
electrical clearance. The references below are applicable to the dimensional
criteria for J-Lead components.

References: A-610F: 8.3.7, Table 8-7; 8.3.7.1 through 8.3.7.7

Acceptance Criteria

Heel Fillet Height (F)

The heel fillet must extend up to
at least 50% the thickness of
the component lead (T)*, as a
minimum fillet height.

st be evident.
*Including any measurement

for solder thickness (G).

Area Array Components  Chip Components  J-Lead Components  Gull Wing Components Class 1 Class 2 Class 3 Photos
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Acceptance Criteria

Side Overhang (A)

The component lead may overhang
the side of the land o maximum
of 50% the width of the lead (W).

Toe Overhang

to e a minimum of
50% lead width (W).

Heel Fillet Height (E)

The solder may not touch
the component body as a
maximum fillet height.

Side Joint Length (D)

The length of the solder
joint at its narrowest point,
has no minimum
requirement. Only a
properly wetted fillet

must be evident.

19
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J-Lead Components ® Class 2 i SR A

- Side Overhang (A)
Turgel' cond“lﬂn The component lead may overhang

the side of the land a maximum of
50% the width of the lead (W).

This photo
represents an
ideal surface

mount solder joint
for any class of
J-lead component.

Toe Overhang

Notes: Solder joints are semi-transparent to show relationship between
land and lead. Side Overhang, Dimension (A), must not violate minimum
electrical clearance. The references below are applicable to the dimensional
criteria for J-Lead components.

References: A-610F: 8.3.7, Table 8-7; 8.3.7.1 through 8.3.7.7

Acceptance Criteria

Heel Fillet Height (F)

Heel Fillet Height (E) Side Joint Length (D)

The heel fillet must extend up to The solder may not touch The length of the solder joint at

at least 50% the thickness of the component body as a its narrowest point, must be

proper|y the component lead (T)*, as a maximum fillet height. a minimum of 150% the
be evident. minimum fillet height. width of the lead (W).

*Including any measurement
for solder thickness (G).
20 21

Area Array Components  Chip Components  J-Lead Components  Gull Wing Components Closs 1 Class 2 Closs 3 Photos
suauodwoy Aoiy nary  spusuodwo) diyy - sjuauodwo) poat-f  siuauodwoy Buigy (ng [ S0 g SO £ S0y s0l0ud



Area Array Components  Chip Components  J-Lead Components  Gull Wing Components  Closs 1 Class 2 Class 3 Photos

J-Lead Components e Class 3 B

- Side Overhang (A)
Turgel' cond“lﬂn The component lead may overhang

the side of the land a maximum of
25% the width of the lead (W).

This photo
represents an
ideal surface
mount solder

joint for any
class of J-lead
component.

Toe 0verhung (

Notes: Solder joints are semi-transparent to show relationship between
land and lead. Side Overhang, Dimension (A), must not violate
minimum electrical clearance. The references below are applicable to the
dimensional criteria for J-Lead components.

References: A-610F: 8.3.7, Table 8-7; 8.3.7.1 through 8.3.7.7

a minimum of 75% lead width
(W).

Acceptance Criteria

Heel Fillet Height (F) Heel Fillet Height (E) Side Joint Length (D)

The minimum heel fillet height The solder may not touch The length of the solder joint at
must extend up to at least 100% the component body as a its narrowest point, must
of the Lead Thickness (T)*. maximum fillet height. be a minimum of 150% the
*Including any measurement width of the lead (W).
ust be evident. for solder thickness (G).

22
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Photos

J-Lead Components

24

Nonwetting

-d Solder Conditions

5040l

Solder has not adhered to
the land or termination. No

The following pages show photographs of some of the major sol- metallic bond.
der defects and process indicators for surface mounted J-lead
components. Defect, Class 1, 2, 3

Reference

These examples each contain a description as well as a reference
P P A-610: Section 5.2.4

to the appropriate section in the IPC-A-610F.

Insufficient Solder

Solder fails to meet minimum
fillet height. No evidence of
properly wetted fillet.

Defect, Class 1,2, 3

Reference c'.;
A-610: Section 8. =]
Fig. 8-136 Defect, Class 1, 2, 3 ':_:
Reference =
A-610: Section 5.2.6 k=
o
=
Characterized by uneven
surface from movement in the
joint while cooling.
Defect, Class 1, 2, 3
A-610: Section 8.3.7.5, Reference
Fig. 8-131 A-610: Section 5.2.8,
Fig. 5-43
25



Area Array Components  Chip Components  J-Lead Components  Gull Wing Components  Closs 1 Class 2 Closs 3 Photos

Lead Free Joint

Lead free solder joints
typically have a grainy or
dull appearance, or greater
wetting contact angles.

Acceptable, Class 1, 2, 3

Reference
A-610: Section 5.1

Fractured or cracked solder
joint.
Defect, Class 1, 2, 3

Reference
A-610: Section 5.2.

Reference
A-610: Section 8.3.7.8,
Fig. 8-138

Blowholes

Larger holes (than pinholes)
in the solder joint allowing
voids, or trapped gasses,

to escape from the solder
joint. Allowable condition as
long as minimum soldering
requirements have been met.

Acceptable, Class 1
Process Indicator, Class

A-610: Sechid - S

A-610: Section 5.2.7.2,
Fig. 5- 35

The solder paste had insuffi-
cient heat to reflow properly.

Defect, Class 1, 2, 3

Reference
A-610: Section 5.2.3,
Fig. 5-14
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J-Lead Componenis  Gull Wing Components Class 1 Class 2 Closs 3 Photos

Chip Components

Area Array Components

Gull Wing Components ® Class | Side Overhang (A

Turgel' condiﬁon The component lead may overhang

the side of the land 0 maximum
of 50% lead width (W), or 0.5 mm
(0.02 in.), whichever is less.

This photo
represents an
ideal surface
mount solder

joint for any class
of Gull Wing
component.

Toe 0verhung

Notes: Solder joints are semi-transparent to show relationship between
land and lead. Side Overhang, Dimension (A), must not violate
minimum electrical clearance. The references below are applicable to the
dimensional criteria for Gull Wing components.

References: A-610F: 8.3.5, Table 8-5; 8.3.5.1 through 8.3.5.7

least 50% lead width (W), as a
minimum requirement.

Acceptance Criteria

eel Fillet Height (F) Heel Fillet Height (E)

There is no minimum fillet Solder may extend to the
height requirement. Only top bend of the lead, or knee,
a properly wetted fillet but not touch the compo-
must be evident. nent body or end seal as a

maximum fillet height.

Note: Solder may touch
the body of a plastic SOIC
08 (family of components).

Acceptance Criteria

Side Joint Length (D)

The length of the solder joint
at its narrowest point, must be
a minimum of the lead width

(W), or 0.5 mm (0.02 in.),

whichever is less.

29
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Side Overhang (A)

The component lead may overhang

the side of the land a maximum
of 50% lead width (W), or 0.5 mm
(0.02 in.), whichever is less.

Gull Wing Components  Class 2

Target Condition

This photo
represents an ideal
surface mount
solder joint for any
class of Gull Wing

component.

Notes: Solder joints are semi-transparent to show relationship between
land and lead. Side Overhang, Dimension (A), must not violate minimum
electrical clearance. Solder Thickness, or Dimension (G) is not specified for
Class 2, only a properly wetted fillet must be evident. Please see Gull Wing,
Class 1, for Dim. (G) picture. The references below are applicable to the
dimensional criteria for Gull Wing components.

References: A-610F: 8.3.5, Table 8-5; 8.3.5.1 through 8.3.5.7,

Acceptance Criteria

J-Lead Components  Gull Wing Components  Closs 1 Class 2 Closs 3 Photos

Chip Components

Area Array Components

golder may extend to the top
bend of the lead, or knee, but
not touch the component
body or end seal as a
maximum fillet height.

Note: Solder may touch the
body of a plastic SOIC
(family of components).

ding any measurement

for solder thickness (G).

Side Joint Length (D)

Short Foot—If foot length
(L) is less than 3 (W), then
minimum (D) is 100% (L).

Side Joint Length (D)

Long Foot—When foot length
(L) is equal to or greater than
three lead widths (W), side
joint length (D) must be

a minimum of 3 (W) or 75%
(L), whichever is longer.

31
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J-Lead Componenis  Gull Wing Components  (loss 1 Class 2 Class 3 Photos

Chip Components

Area Array Components

Acceptance Criteria

Side Overhang (A)
Turgei Condition The component lead may overhang

the side of the land 0 maximum
of 25% lead width (W), or 0.5 mm
(0.02 in.), whichever is less.

Gull Wing Components ® Class 3

This photo
represents an
ideal surface
mount solder

joint for any class
of Gull Wing
component.

Notes: Solder joints are semi-transparent to show relationship between
land and lead. Side Overhang, Dimension (A), must not violate minimum
electrical clearance. Solder Thickness, or Dimension (G) is not specified for
Class 3, only a properly wetted fillet must be evident. Please see Gull Wing,
Class 1, for Dim. (G) picture. The references below are applicable to the
dimensional criteria for Gull Wing components.

References: A-610F: 8.3.5, Table 8-5; 8.3.5.1 through 8.3

7% lead width (W), as
minimum requirement.

Acceptance Criteria

eel Fillet Height (E)

Side Joint Length (D) Side Joint Length (D)

Solder may extend to the top Short Foot—If foot length Long Foot—When foot length
bend of the lead, or knee, (L) is less than 3 (W), then (L) is equal to or greater than
but not touch the compo- minimum (D) is 100% (L). three lead widths (W), side

nent body or end seal as @ joint length (D) must be

maximum fillet height. a minimum of 3 (W) or 75%

Note: Solder may touch the (L), whichever is longer.
body of a plastic SOIC

stuauodwoy Aniy nary  spusuodwoy diyy - spwavodwoy poatr sjuauodwo) Buipg jing | S5O 7 S50) €SSO 0101

(family of components).
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Photos

Gull Wing Components

34

Nonwetting

5040l

-ng SOIder cond“lons Solder has not adhered to

the land or termination. No

The following pages show photographs of some of the major metallic bond.

solder defects and process indicators for surface mounted

Gull Wing components. Defect, Class 1, 2, 3
Reference

These examples each contain a description as well as a reference to

the appropriate section in the IPC-A-610F. A-610: Section 5.2.4

)
=
=
Insufficient Solder ]
Solder fails to meet minimum =g
heel fillet height. No evidence , 3
of properly wetted fillet. film of soldpr cq =
and in sgjhe gfeas, %
Defect, Class 1, 2, 3 4
Reference
A-610: Secti .
610: Section 8 Defect, Class 1, 2, 3
Reference
A-610: Section 5.2.6
Characterized by uneven
surface from movement in the
joint while cooling.
eptable, Class 1, 2, 3 Defect, Class 1, 2, 3
Notes: Solder that touches the Reference
5 body of a ceramic or metal A-610: Section 5.2.8
component is a Defect Class 1, . o
2, 3. Solder that touches the
body ofa p/asfic component
outside the SOIC family, is
Acceptable Class 1, Defect
Class 2, 3.
Reference
A-610: Section 8.3.5.5 35



J-Lead Componenis  Gull Wing Components  (loss 1 Class 2 Closs 3 Photos

Chip Components

Area Array Components

36

Lead Free Joint

Lead free solder joints
typically have a grainy
or dull appearance.

Acceptable, Class 1, 2, 3

Reference
A 610: Section 5.1

Fractured or cracked
solder joint.

Defect, Class 1,2, 3

Reference
A-610: Section 5.2.

: Bud Prévents formation
' y

Defect, Class 1,2, 3

Reference
A-610: Section 8.3.5.8

An escape of air or gas (out-
gassing) during the soldering
process through tiny “pin”
holes. Allowable condition as
long as minimum soldering
requirements have been met.

Acceptable Class 1
Process Indicator
Class 2, 3

Reference
A-610: Section 5.2.7.2

Any balls of solder that are
not entrapped in a perma-
nent coating, or attached to
a metal contact, or violate
minimum electrical clearance
requirements.

Defect, Class 1,2, 3

Reference
A-610: Section 5.2.7.1,
Fig. 5-31
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Acceptance Criteria

Non-wetting

Ball Grid Arrays (BGA) ® Class 1, 2, 3

e Turgei Condition Solder joints that are not wetted to =
2 either the lands on the board or 2
= the component are considered a w
= defect for Classes 1-3. ~
(%] (=]
8 a
= N
e, Shows target 3
g ows targe )
8 solder connections |“C0mplefe Wetti “i

= along the perimeter fror
(visible) row
underneath a BGA.
Note the complete wetting of the
solder balls to the land, forming
continuous, evenly rounded and
evenly spaced connections. |
References: |
A-610F: 8.3.12 See Table 8-13
for Collapsing Balls. For Non- Sct for any class
Collapsing Balls: Table 8-14, and of product.
the latest amendment to A-610F.
¢ 30“}9 .
Legen.d —CT
. =
2 Misalignment Fractures Voids 3
g Visual registration between Complete or partial cracks in Light areas on X-Rays within an =
= existing legends on the surface the solder balls are considered individual ball indicate voiding. a
E of the board and the BGA a defect for all three classes. More than 30% voiding of :
g component outline should not any collapsable solder ball in =
S be uneven or misaligned. This the X-Ray image is o defect S
E is Only a defect IF the Solder I:or Clqsses 1-3. g
3 ball offsets violate minimum S
= electrical clearance. b
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Gull Wing Components Class 1 Class 2 Class 3 Photos

Chip Components  J-Lead Components

Area Array Components

Bottom Termination (BTC) ® Class 1, 2, 3
Target Condition

N

Wetting of QFN
terminations and T

lands is evident. ;‘ g

Alignment is -
accurate and
evenly spaced. [ S

Shows target solder connection
for BTC. Note concave solder
fillet with complete wetting to the
top of the toe termination.

References:
A-610F: 8.3.13, Table 8-16

FN Compoenis

Commonly called DFN or Dual
Flat No-Lead. Terminations
typically extend from under-
neath the component to the
outside perimeter — projecting
from two sides only.

Acompongnt tg the outside
peNmet€r op/all four sides.

40

Side Overhang (A)

Overhang is a maximum of 50%
the width of the toe/termination
(W) for Class 1, and 25% (W) as
a maximum for Class 2, 3

(as shown).

Toe Overhan

join
the termination width (W) for Class
1. 75% of the toe width (W) is the
minimum for Class 2-3
(as shown).

Toe Terminations

Both QFN and DFN
components typically have a
toe termination that extends out
to the edge of the component.

Toe (End) Fillet Height (F)

The solder fillet (F) does not
need to extend up onto the

face of the toe or end of the
termination. Evidence of wetting
between the land and termi-
nation (G) is the minimum
requirement for fillet height.

4]
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This reference guide does not take precedence over, or replacé
the requirements from any IPC Standard or Specification. Whils

or implied, and shall not be held liabl€
in connection with the informatig

If you have comments or suggestions regarding this
Training and Reference Guide, please contact:

IPC Training
P.O. Box 389
Ranchos de Taos, NM 87557
+1 847.597.2940 (tel.)
+1 575.758.7938 (fax)
ipctraining@ipc.org



