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|. OBJECTIVES: The objective of this Engineering Practice (EP) Study was to obtain input from users (military
services, device manufacturers, laboratories, and user community) concerning a proposed revision to test method
2076 of MIL-STD-750-2.

1. BACKGROUND: The Joint SAE/JEDEC GaN Power Device Working Group had been meeting throughout FY24
and forwarded a final recommendation of new requirements and photographs concerning the acceptance of GaN
devices using flip-chip techniques for die to package interfacing. The suggested verbiage and photographs have
been included in the draft as presented by the Working Group. Also, the Government Working Group suggested that
the figure for evaluating lid seal voids from method 2012 of MIL-STD-883-2 replace the current figure for evaluating
lid seal voids in method 2076 MIL-STD-750-2.

Ill. RESULTS: Late comments received from the initial draft coordination after the review period ended. The late
comments were in regards the other sections of the test method and not related to the proposed new requirements
for GaN devices using flip-chip techniques for die to package interfacing. These late comments will be coordinated in
a future standardization action.

The final report draft (see attachment 1) is the same as the draft coordinated for the initial draft review. A key that
identifies the changes that were made in the initial draft versus the changes that were made in the final report draft
has been included at the top of the first page of each attachment.

IV. CONCLUSIONS: The highlighted changes to the test method (see attachment 1) should be proposed for
incorporation into the next standardization document change action to MIL-STD-750-2.

V. RECOMMENDATIONS: Prepare an initial draft of MIL-STD-750-2 using the results of this study for the draft of
test method 2076.7.

The point of contact for this final report is Mr. David Corbett, DLA Land and Maritime - VAC, P. O. Box 3990,
Columbus, OH 43218-3990. Mr. Corbett can also be reached by telephone at 614-693-0168 / DSN 392-693-0168, or
by electronic mail at: 750.TestMethods@dla.mil.


mailto:750.TestMethods@dla.mil

KEY to changes:
Text that was added to the Initial Draft are highlighted in yellow.
No text was added or deleted for the Final Report draft (see below) as a result of comments to the Initial Draft.
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METHOD 2076.7
RADIOGRAPHY
1. Purpose. The purpose of this test is to nondestructively detect defects within the sealed case of a
semiconductor device, especially those resulting from sealing of the lid to the case, and intemal defects such as
foreign objects, improper interconnecting wires, and voids in the die attach material. This test method establishes
methods, criteria, and standards for radiographic examination of discrete devices.

1.1 Definitions.

1.1.1 Designed sealing width. The metalized area where the package lid overlaps the package base (see figure
2076-7).

1.1.2 Sealfillet. Exuded seal material, usually concave in shape, which extends from the edge of the package lid
to the point of tangency of the package base (see figure 2076-7).

2. Apparatus.

2.1 Film based radiography. The apparatus and materials for film based radiography shall include:

a. Radiographic equipment with a sufficient voltage range to penetrate the device. The focal distance shall be
adequate to maintain a sharply defined image of an object with a major dimension of .001 inch (0.025 mm).

b. Radiographic film (Agfa D2 or equivalent) or medium. The film should be selected to provide the resolution
required to view all internal components, including bond wires.

c. Radiographic viewer capable of .001 inch (0.025 mm) resolution in any major dimension.

d. Adequate fixtures capable of holding devices in the required positions without interfering with the accuracy
or ease of image interpretation.

e. Radiographic quality standards capable of verifying the ability to detect all specified defects for particular
package types being x-rayed.

f. A .062inch (1.57 mm) minimum lead topped table shall be used to prevent back scatter of radiation.

2.2 Real time radiography. The apparatus and materials for real time radiography shall include:

a. Radiographic equipment with a sufficient voltage range to penetrate the device. The focal distance shall be
adequate to maintain a sharply defined image of an object with a major dimension of .001 inch (0.025 mm).

b. Radiographic viewer/monitor capable of .001 inch (0.025 mm) resolution in any major dimension.

c. Holding fixtures capable of holding devices in the required positions (if necessary) without interfering with
the accuracy or ease of image interpretation.

d. Radiographic image resolution of real time x-ray equipment shall be such that all specified defects for
particular package types are readily apparent.

METHOD 2076.7
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3. Procedure.

3.1 Film based radiography. The x-ray exposure factors, voltage, milliampere setting and time settings shall be
selected or adjusted as necessary to obtain satisfactory exposures and achieve maximum image details within the
sensitivity requirements for the device or defect features the radiographic test is directed toward. Unless otherwise
specified, the x-ray voltage shall be the lowest consistent with these requirements and shall not exceed 150 kV.
Although higher voltages may be necessary to penetrate certain packages, these levels may be damaging to some
device technologies and should only be used when approved by the device manufacturer.

NOTE: For certain case types, the electron shielding effects of device construction materials (packages or
internal) may effectively prevent radiographic identification of certain types of defects from some or all
possible viewing angles. This factor should be considered in relation to the design of each when
application of this test method is specified. If the best attempt to obtain a clear image results in the
inability of the Radiographer to clearly see some or all of the rejectable criteria, this must be noted as an
exception on the inspection report and certificate of compliance.

3.1.1 Mounting. The devices shall be mounted in the holding fixture so that the devices are not damaged or
contaminated and are in the proper plane as specified. The devices may be mounted in any type of fixture and
masking with lead diaphragms, or barium clay may be employed to isolate multiple specimens, provided the fixtures
or masking materials do not block the path of the x-rays to the film or any portion of the device. The manufacturer
shall provide an image of the device, either drawing or photograph, to show the correct construction of the device and
the component placement and orientation.

3.1.2 Views.

a. Unless otherwise specified, flat packages and single ended cylindrical devices shall have one view taken
with the x-rays penetrating in the Y direction. When more than one view is required, the second and third
views, as applicable, shall be taken with the x-rays penetrating in the X and Z directions respectively.

b. Unless otherwise specified, stud-mounted and cylindrical axial lead devices shall have one view taken with
the x-rays penetrating in the X direction. When more than one view is required, the second and third views,
as applicable, shall be taken with the x-rays penetrating in the Z direction and at 45 degrees between the X
and Z directions.

c. All JANS devices shall have two views minimum. The views should be specified by the manufacturer to
show the all internal components, including bond wires. Extra views shall be specified when necessary to
show all bond wires along their length (X1, X2, and Z axis) and the Y axis. Stud-mounted and axial lead
device views shall be taken with x-rays penetrating in the X and Z directions.\

3.1.3 Radiographic quality standard. The radiographic quality standard shall consist of a suitable standard
penetrameter such as radiographic quality standard ASTM type B - image quality indicator for semiconductor
radiography or equivalent device. Each radiograph shall have two image quality standards exposed with each view
located (and properly identified) in opposite corners of the film. The radiographic density of penetrameters chosen
shall bracket the density of the devices beings inspected. While this is the minimum resolution required, the
presence and clarity of these standards does not relieve the requirement to prepare the x—rays to produce images
that allow for detailed inspection of the internal components.
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3.1.4 Film and marking. When used, the radiograph film shall be in a film holder backed with a minimum of .062
inch (1.57 mm) lead or the holder shall be placed on the lead topped table (see 2.f herein). The film shall be
identified using techniques that legibly print the following information, photographically on the radiograph:

a. Device manufacturer's name or code identification number.

b. Device type or Part or Identifying Number (PIN).

c. Production lot number, date code, or inspection lot number.

d. Radiographic film view number and date.

e. Device serial or cross reference numbers, when applicable (see 3.3).
f.  X-ray laboratory identification, if other than device manufacturer.

g. X-ray axis views (X, Y, or Z).

3.1.5 Tests. The x-ray exposure factor shall be selected to achieve resolution of .001 inch (0.025 mm) major
dimension, less than 10 percent distortion and an "H" and "D" film density between 1 and 2.5 in the area of interest of
the device image. Radiographs shall be made for each view required (see 4 herein.).

3.1.6 Processing. The radiographic film manufacturer's recommended procedure shall be used to develop the
exposed film, and the film shall be processed so that it is free of processing defects such as fingerprints, scratches,
fogging, chemical spots, and blemishes.

3.2 Real time radiography. The x-ray exposure factors, voltage, milliampere setting, and time settings shall be
selected or adjusted as necessary to achieve maximum image details within the sensitivity requirements for the
device, or defect features, the radiographic test is directed toward. Unless otherwise specified, the x-ray voltage shall
be the lowest consistent with these requirements and shall not exceed 150 kV. Although higher voltages may be
necessary to penetrate certain packages, these levels may be damaging to some device technologies. Higher
voltages should be used only when approved by the device manufacturer because they are necessary in some
cases. Real time radiographic systems shall be characterized for their dose rate. The dose rate should be identified
and a safe time limit established to ensure devices under test are not subjected to excessive levels of radiation.

NOTE: The equipment for real time radiography must be capable of producing results of equal quality when
compared with film techniques. Digital images shall be screened on a display monitor capable of
producing equal or better magnification than that used to screen x-ray film.

3.2.1 Mounting. The devices shall be mounted in the holding fixture or manipulated within the machine so that the
devices are not damaged or contaminated and are in the proper plane as specified. The manufacturer shall provide
an image of the device, either drawing or photograph, to show the correct construction of the device and the
component placement and orientation.

3.2.2 Views.

a. Unless otherwise specified, flat packages and single ended cylindrical devices shall have three views taken
with the x-rays penetrating in the Y direction. When more than one view is required, the second and third
views, as applicable, shall be taken with the x-rays penetrating in the X and Z directions respectively. Real
time radiography is not limited as with film based radiography, therefore views X, Y, and Z should be taken
for each device. The device manufacturers recommended directions should be included as well.

b. Unless otherwise specified, stud-mounted and cylindrical axial lead devices shall have one view taken with
the x-rays penetrating in the X direction. When more than one view is required, the second and third views,
as applicable, shall be taken with the x-rays penetrating in the Z direction and at 45 degrees between the X
and Z directions.
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c. All JANS devices shall have two views minimum. The views should be specified by the device manufacturer
to show all internal components, including bond wires. Extra views shall be specified when necessary to
show all bond wires along their length (X1, X2, and Z axis.) and the Y axis. Stud-mounted and axial lead
device views shall be taken with x-rays penetrating in the X and Z directions.

3.2.3 Records. Records are required and shall be retained for the period specified. The use of formats such as
CD-ROM's and DVD recordings of radiography procedure are allowed with the permission of the qualifying activity,
provided the proper clarity, definition, and magnification can be demonstrated. Data storage should include the
following information in a data summary sheet stored with the images as a means of identification.

a. Device manufacturer's name or code identification number.

b. Device type or Part or Identifying Number (PIN).

c. Production lot number, date code, or inspection lot number.

d. The machine number-and date.

e. Device serial or cross reference numbers, when applicable (see 3.3 herein).
f.  X-ray laboratory identification, if other than device manufacturer.

3.3 Serialized devices. When device serialization is required, each device shall be readily identified by a serial
number. The devices shall be radiographed and identified by serial number in consecutive, increasing serial order.
When a device is missing, the blank space shall contain either the serial number or other x-ray opaque objects to
readily identify and correlate the x-ray data. When more than one consecutive device is missing within serialized

devices, the serial number of the last device before the skip and the first device after the skip may, at the
manufacturer’s option, be used in place of the multiple opaque objects.

3.4 Special device marking. When specified (see 4.c herein), the devices that have been x-rayed and found
acceptable shall be identified with a blue dot on the external case. The blue dot shall be approximately .062 inch
(1.57 mm) in diameter. The color selected from AMS-STD-595 shall be any shade between 15102-15123 (gloss
blue) or 25102-25109 (semi-gloss blue). The dot shall be placed so that it is readily visible but shall not obliterate
other device markings. (Other colors, for example green, can also be used.) Use blue dot for film radiography and
green dot for real time radiography.

3.5 Operating personnel. Personnel who will perform radiographic inspection shall have training in radiographic
procedures and techniques so that defects revealed by this method can be validly interpreted and compared with
applicable standards. Operators shall be trained and certified in the operation of the specific real time radiographic
system they operate. The following minimum vision requirements shall apply for visual acuity of personnel inspecting
film as well as personnel authorized to conduct radiographic tests:

a. Distant vision shall equal at least 20/30 in both eyes, corrected or uncorrected.

b. Near vision shall be such that the operator can read Jaegger type No. 2 at a distance of 16 inches (406.4
mm), corrected or uncorrected.

c. Vision tests shall be performed by an oculist, optometrist, or other professionally recognized personnel at
least once a year.
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3.6 Interpretation of radiographs. Utilizing the equipment specified herein, radiographs shall be inspected to
determine if each device conforms to this standard or if it is defective and shall be rejected. Interpretation of the
radiograph shall be made under low light level conditions without glare on the radiographic viewing surface. The
radiographs shall be examined on a suitable illuminator with variable intensity or on a viewer suitable for radiographic
inspection on projection type viewing equipment. The radiograph shall be viewed at a magnification of between 10X
and 40X (minimum), which shows the entire area of interest at once (entire die bond, entire device lid, etc.) in the field
of view. If a problem is suspected during the initial review, then the device shall be re-viewed using a magnification of
up to 100X. Viewing masks may be used when necessary. Any radiograph not clearly illustrating the features in the
radiographic quality standards is not acceptable and another radiograph of the devices shall be taken. In the event
that parts of the device cannot be clearly seen and evaluated in accordance with 3.8 herein, the Radiographer shall
so note on the radiography report that the criteria has not been evaluated and cannot be confirmed.

3.6.1 Interpretation of real time images. Utilizing the equipment specified herein, real time images shall be
inspected to determine if each device conforms to this standard or if it is defective and shall be rejected. The
radiograph shall be viewed on the screen such that the image fills the entire field of view with the area of interest at
once (entire die bond, entire device lid, etc.) at a magnification comparable to 10X — 40X (minimum). See 3.6 herein
for appropriate viewing magnifications. The image shall not be enlarged to the extent that resolution of the image
does not clearly illustrate the features in the radiographic quality standard. The radiographs shall be examined on a
monitor that provides resolution for viewing compatible with the requirements as noted in 3.2 herein. Viewing masks
may be used when necessary. Any radiograph not clearly illustrating the features in the radiographic quality
standards is not acceptable and another radiograph of the devices shall be taken. In the event that parts of the
device cannot be clearly seen and evaluated in accordance with 3.7 herein, the Radiographer shall so note on the
radiography report that the criteria has not been evaluated and cannot be confirmed.

3.7 Reports and records.

3.7.1 Reports of inspection. For JANS devices, or when specified for other device classes, the manufacturer shall
furnish inspection reports with each shipment of devices. The report shall describe the results of the radiographic
inspection, and list the order number or equivalent identification, the PIN, the date code, the quantity inspected, the
quantity rejected, and the date of test. For each rejected device, the PIN, the serial number, when applicable, and
the cause for rejection shall be listed. Any criteria that cannot be evaluated due to resolution of the film (or real time
equipment) shall be noted on the report.

3.7.2 Radiograph submission. When specified, one set of the applicable radiographs shall accompany each
shipment of devices. Real time radiography image results submitted on suitable media will be provided.

3.7.3 Radiograph and report retention. When specified, the device manufacturer shall retain a set of the
radiographs or a set of the real time radiography images and a copy of the inspection report for the period specified.

3.8 Examination and acceptance criteria.

3.8.1 Device construction. Acceptable devices shall be of the specified design and construction with regard to the
characteristics discernible through radiographic examination. Devices that deviate significantly from the specified
construction shall be rejected.

3.8.2 Individual device defects. The individual device examination shall include, but not be limited to, inspection
for foreign particles, solder or weld "splash" build up of bonding material, proper shape and placement of lead wires
or whiskers, and bond of lead or whisker to semiconductor element. Devices for which the radiograph reveals any of
the following defects shall not be accepted.
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3.8.2.1 Presence of extraneous material. Extraneous matter or foreign particles shall include:

a. Any foreign material greater than .003 inch (0.076 mm) or of any lesser size which is sufficient to bridge non-
connected conducting elements of the device.

b. Any wire tail extending beyond its bond end by more than two diameters at the semiconductor bond pad or
by more than four wire diameters at the package post.

c. Any burr on a post greater than .003 inch (0.076 mm) in its major dimension.
d. Metal flaking on the header or posts inside the package.
e. Excessive bonding material build-up.
(1) Bonding material that is higher than one times the height of the semiconductor die.

(2) There shall be no visible loose extraneous material greater than .001 inch (0.025 mm) allowed.
Excessive bonding material which is not loose and passes the requirements of 3.8.2.1.e.(1) shall be
allowed unless the height of the accumulation is greater than the width of its base or the material
necks down at any point from the top of the accumulation to the base.

3.8.2.2 Thermal integrity. For thermal integrity, total contact area voids in excess of 15 percent of the total contact
area, for all power and case mounted devices (except power GaN flip-chip in which each solder attach point must be
inspected individually and be less than 15 percent on its own) and 30 percent for all other devices is rejectable,
unless otherwise specified on the applicable specification sheet. If 5 percent or more of the devices in a JANS
inspection lot fail this die attach criteria, the lot shall be reviewed and appropriate corrective action shall be taken. In
addition, if the die attach image shows any unusual anomalies or any significant voiding directly under the active area
or multiple relatively large voids, the lot shall be reviewed and appropriate corrective action shall be taken.

3.8.2.3 Unacceptable construction. In the examination of devices, the following conditions shall be considered
unacceptable construction and devices that exhibit any of the following defects shall be rejected:

a. Wires present, other than those connecting specific areas of the semiconductor die to the external leads.
b. Angle between semiconductor die surface and edge less than 45 degrees.

3.8.2.3.1 Voids (see figure 2076-1). A single void which traverses either the length or width of the semiconductor
die and exceeds 10 percent of the total intended contact area. When radiographing devices, certain types of
mounting do not give true representations of voids. When such devices are inspected, the mounting shall be noted
on the inspection report. Except for power GaN that is inspected per 3.8.2.2.

3.8.2.3.2 Defective seal (see figure 2076-2). Any device wherein the lid seal (including the seal fillet when
present) is not continuous or is reduced from its designed sealing width by more than 75 percent. The designed
sealing width may be reduced by multiple voids (not to include pin hole voids).

NOTE: Expulsion resulting from the final sealing operation is not considered extraneous material as long as it
can be established that it is continuous, uniform, and attached to the parent material and does not
exhibit a ball, splash, or tear-drop configuration.
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3.8.2.3.3 Inadequate clearance. Acceptable devices shall have adequate internal clearance to assure that the

elements cannot contact one another or the case. No crossover of wires connected to different electrical elements
shall be allowed. Depending upon the case type, devices shall be rejected for the following conditions:

a. Flat pack and dual-in-line (see figure 2076-3).
(1) Any lead wire that appears to touch or cross another lead wire or bond (Y plane only).

(2) Any lead wire that deviates from a straight line from bond to external lead and appears to be within
.002 inch (0.0504 mm) of another bond (Y plane only).

(3) Lead wires that do not deviate from a straight line from bond to external lead and appear to touch
another wire or bond (Y plane only).

(4) Any lead wire that touches or is less than .002 inch (0.0504 mm) from the case or external lead to
which it is not attached (X and Y plane).

(5) Any bond that is less than .001 inch (0.0254 mm) (excluding bonds connected by a common
conductor) from another bond (Y plane only).

(6) Any wire making a straight line run (with no arc) from die bonding pad to package post.

(7) Any cracks, nicks, neckdown, or cuts on lead wires that reduces the wire diameter by more than 25
percent.

b. Round or "box" transistor type (see figure 2076-4).

(1) Any lead wire that touches or is less than .002 inch (0.0504 mm) from the case or external lead to
which it is not attached (X and Y plane).

(2) Lead wires that sag below an imaginary plane across the top of the bond (X plane only).

(3) Any lead wire that appears to touch or cross another lead wire or bond (Y plane only) if bonded to
different electrical elements.

(4) Any lead wire that deviates from a straight line from bond to external lead appears to touch or to be
within .002 inch (0.0504 mm) of another wire or bond (Y plane only).

(5) Any bond that is less than .001 inch (0.0254 mm) (excluding bonds connected by a common
conductor) from another bond (Y plane only).

(6) Any wire making a straight line run (with no arc) from die bonding pad to package post, unless
specifically designed in this manner (e.g., clips, rigid connecting leads, or heavy power leads).

(7) Any internal post that is bent more than 10 degrees from the vertical (or intended design position), or is
not uniform in length and construction, or comes closer than one post diameter to another post.

(8) Any postin alow profile case (such as a TO-46) which comes closer to the top of the case than 20
percent of the total inside dimension between the header and the top of the case. Any device in which
the semiconductor element is vertical to the header, and comes closer than .002 inch (0.0504 mm) to
the header, or to any part of the case.

(9) Any cracks, nicks, neckdown, or cuts on lead wires that reduces the wire diameter by more than 25
percent.
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c. Axial lead type (see figure 2076-5).

(1
)

@)

(4)

®)

(6)
@)
8)

©)

Whisker embedded within glass body wall.

Whisker tilted more than 5 degrees in any direction from the device lead axis or deformed to the extent
that it touches itself.

Either half of an S or C bend whisker that is compressed so that any dimension is reduced to less than
50 percent of its design value. On diodes with whiskers metallurgically bonded to the post and to the
die, the whisker may be deformed to the extent that it touches itself if the minimum whisker clearance
zone specified on figure 2076-6 is maintained for metal packages.

Whiskerless construction device with plug displacement distance more than one-fourth of the diameter
of the plug with respect to the central axis of the device.

Semiconductor element mounting tilted more than 15 degrees from normal to the main axis of the
device.

Die hanging over edge of header or pedestal more than 20 percent of the die contact area by design.
Less than 75 percent of the semiconductor element base area is bonded to the mounting surface.

Voids in the welds which reduce the lead to plug connection by more than 25 percent of the total weld
area.

Devices with package deformities such as body glass cracks, incomplete seals (e.g., voids, position of
glass), die chip outs, and severe misalignment of S and C shaped whisker connections to die or post
that exceed the limits of the applicable visual inspection requirements.

3.8.3 Encapsulated non-cavity assemblies of discrete devices. External to the individual devices, the

encapsulating material shall be examined and rejected for the following defects:

a. Extraneous material of any shape with any dimension exceeding .020 inch (0.51 mm).

b. Any two adjacent particles of such matter with total dimensions exceeding .030 inch (0.76 mm).

3.8.4 Power GaN flip-chip discrete devices.

a. Inspection for cold or insufficient reflowed solder joint should be done using a side view during inspection for
die flatness (see figure 2076-8).

b. Inspection for over reflowed solder joints should be done from the top and side views looking for any solder
flow outside of regular dimensions (see figure 2076-9).

c. Inspection for shorting between any solder points should be done using top view (see figure 2076—-10).

d. Inspection for voiding should be done using top view and each solder attach point shall be inspected for
voiding criteria on its own (see figure 2076-11).
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4. Summary. The following conditions shall be specified in the applicable performance specification sheet or
acquisition document:
a. Number of views, if other than indicated in 3.1.2 and 3.2.2.
b. Radiograph submission, if applicable (see 3.7.2).

c. Marking, if other than indicated in 3.3 and marking of samples to indicate they have been radiographed, if
required (see 3.4).

d. Sample defects and criteria for acceptance or rejection, if other than indicated in 3.8.
e. Radiograph and report retention, if applicable (see 3.7.3).

f.  Test reports when required.

REJECT - VOID TRAVERSES WIDTH
OF CHIP AND COVERS GREATER
THAN 10 PERCENT OF CONTACT AREA

\X\

— NOT A REJECT,
/ VOID DOES NOT
TRAVERSE WIDTH
W/\ OR LENGTH OF CHIP

FIGURE 2076-1. Acceptable and unacceptable voids.

/
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DESIGNED SEAL WIDTH

- Y
i j/ :

1. This figure is not intended to represent the required viewing magnification. It is only intended to illustrate
how lid seal voiding is calculated.
2. Rejectif AW, (B+C)/W, or D/W are less than 25 percent of W.

FIGURE 2076-2. Lid seal voids and rejection criterion (drawing).
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REJECT, LEAD WIRE
CROSSES ANOTHER
WIRE

REJECT, BOND
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REJECT, LEAD WIRE
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REJECT, SLACK WIRE
WITHIN .002 (0.05)OF
ANOTHER WIRE

FIGURE 2076-3. Clearance in dual-in-line or flat pack type device.
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LEAD WIRE

(0) X-AXIS CLEARANCE
REJECT, BOND WITHIN ONE WIRE
DIA OF ANOTHER BOND

—— REJECT, LEAD WIRE
CROSSES ANOTHER BOND

—— REJECT, SLACK WIRE
WITHIN TWO WIRE DIAS
OFANOTHER WIRE

REJECT, LEAD WIRE
CROSSES OR TOUCHES
ANOTHER BOND

(b) Y-AXIS CLEARANCE
—— UNACCEPTABLE - PIN

SEPARATION LESS THAN
ONE PIN DIA

&W

U
s

SEPARATION GREATER
THAN ONE PIN DIA

UNACCEPTABLE PIN
BENT MORE THAN 10°

UNACCEPTABLE PIN
BENT MORE THAN 10°

(¢) PIN CLEARANCE (d) BENT PINS

FIGURE 2076-4. Clearance in round or box transistor type device.
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FIGURE 2076-5. Clearance in cylindrical axial lead type device.
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FIGURE 2076-6. Typical digital radiography view of a UB device.
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FIGURE 2076-7. Design sealing width and seal fillet graphic.

Acceptable Rejectable

FIGURE 2076-8. Side view inspection for die flatness (GaN devices only).
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FIGURE 2076-9. Top and side views inspection for over reflowed solder joints (GaN devices only).
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Acceptable Rejectable

FIGURE 2076-10. Top view inspection for shorting between any solder points (GaN devices only).
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Acceptable Rejectable

NOTE: X-ray contrast may play a role in accurately detecting voids on high density areas.

FIGURE 2076-11. Top view inspection for voiding at each solder attach point (GaN devices only).
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