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This standard is issued under the fixed designation E 1161; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope NAS-410 Certification and Qualification of Nondestructive

1.1 This test method provides a standard procedure for  Test Personnél
nondestructive radiographic examination of semiconductor 2-4 Federal Standard: _ o
devices, electronic components, and the materials used for FED-STD-595 Color (Requirements for Individual Color
construction of these items. This test method covers the Chits
radlo_g.rapmc examination of these |tems fqr possmle defecuvg Terminology
conditions such as extraneous material within the sealed case, o o ) )
improper internal connections, voids in materials used for 3.1 Deﬂnmons—For definitions of terms used in this test
element mounting, or the sealing glass, or physical damage Method, see Terminology E 1316.

1.2 The quality level and acceptance criteria for the speciy Significance and Use

mens being examined shall be specified in the detail drawing, . . N -
purchase order or contract. 4.1 This test method is useful for determination of voiding

1.3 This standard does not purport to address all of thelN semiconductor element to header mounting material, glass
safety concerns, if any, associated with its use. It is theseal, and lid seal areas. It is also useful for examination of the

responsibility of the user of this standard to establish appro_mternal cavities of devices for extraneous material, wire dress,

priate safety and health practices and determine the applica@"d Pond placement for unattached elements.
bility of regulatory limitations prior to use. 5. Basis of Application

2. Referenced Documents 5.1 The following items are subject to contractual agree-
21 ASTM Standards: ment between the parties using or referencing this standard.

E 94 Guide for Radiographic Examinatfon 5.1.1 Personnel Qualification-If specified in the contrac-

E 431 Guide to Interpretation of Radiographs of Semicon{u@l agreement, personnel performing examinations to this
ductors and Related Devices standard shall be qualified in accordance with a nationally or
E 543 Practice for Agencies Performing Nondestructive'memat'o”a”y recognized NDT personnel qualification prac-
Testing tice or standard such as ANSI/ASNT-CP-189, SNT-TC-1A,

E 801 Practice for Controlling Quality of Radiological Ex- NAS-410, or a similar document and certified by the employer
amination of Electronic Devicés or certifying agency, as applicable. The practice or standard
E 1255 Practice for Radioscaoby used and its applicable revision shall be identified in the

E 1316 Terminology for Nondestructive Examinatiéns contractual agreement between the_using pgrties. i
22 ASNT Standard: 5.1.2 Qualification of Nondestructive Testing Ageneid$

ANSIASNT CP-189 Standard for Qualification and Certi- specified in the contractual agreement, NDT agencies shall be
fication of Nondestructive Testing Personnel qualified and evaluated as described in Practice E 543. The

SNT-TC-1A Personnel Qualification and Certification applicable edition of Practice E 543 shall be specified in the
23 AIA Documents: contractual agreement.
5.1.3 Surface Preparation-The pre-examination surface
preparation criteria shall be as specified in the contractual
1This test method is under the jurisdiction of ASTM Committee E07 on agreement.
Nondestructive Testing and is the direct responsibility of Subcommittee E07.01 on

Radiology (X and Gamma) Methods.
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5.1.4 Timing of Examination-The timing of examination complied with, except those pertaining to the actual film. Types
shall be as specified in the contractual agreement. of permanent records using non-film techniques if required are,

5.1.5 Extent of Examinatior-The extent of examination for example, digital magnetic tape or disc, video tape, and
shall be in accordance with paragraph 9.2.1.1 or 9.2.1.2 unlegshotograph of video image.
otherwise specified. ) )

5.1.6 Reporting Criteria/Acceptance CriteraReporting 8- Calibration
criteria for the examination results shall be as specified in the 8.1 The step wedge comparison films used for densitometer
contractual agreement. Since acceptance criteria (for examplealibration shall be currently calibrated with traceability to the
for reference radiographs) are not specified in this standardyational Institute of Standards and Technology.
they shall be specified in the contractual agreement.

5.1.7 Reexamination of Repaired/Reworked Items 9- Procedure
Reexamination of repaired/reworked items is not addressed in 9.1 Select or adjust the X-ray exposure factors, voltage,
this standard and if required shall be specified in the contragnilliampere setting, and time settings as necessary to obtain

tual agreement. satisfactory exposures and image detail within the sensitivity
requirements for the device or defect features toward which the
6. Apparatus radiographic examination is directed. The X-ray voltage shall

6.1 Radiation Source-Only X-radiation generating equip- be the lowest consistent with these requirements and shall not
ment shall be used. It shall provide the proper quality level angxceed 150kV.
film density when used in accordance with this test method. 9.2 Mounting and Views-Mount the devices in the holding
6.1.1 Focal Spot—The focal spot size shall be such that thefixture so that the devices are not damaged or contaminated and

resolution specified in 9.4 can be achieved. are in the proper plane as specified. The devices may be
6.2 Radiographic Viewercapable of resolving a flaw of mounted in any type of fixture and masking with lead dia-
0.025 mm at a density of 1.0 to 2.0. phragms or barium clay may be employed to isolate multiple

6.3 Holding Fixtures capable of holding specimens in the devices. The fixtures or masking materials must not block the
required positions without interfering with the accuracy or easeview from the X-ray source to the film of any portion of the
of interpretation. body of the device that requires examination.

6.4 Lead-Topped TablesPerform all semiconductor and  9.2.1 Views
electronic component radiographic examination on a lead- 9.2.1.1 Take one view of flat packages, dual-in-line pack-
topped table. The lead shall be at least 1.5 mm thick. ages, and single-ended cylindrical devices, unless otherwise

6.5 Film Holders—Film holders and cassettes shall be light specified, with the X-rays penetrating in thedirection as
tight. They may be flexible vinyl, plastic, or other durable shown in Figs. 1 and 2. When more than one view is required,
material. take the second and third views, as applicable, with the X-rays

6.6 1QI's, shall be in accordance with Practice E 801. penetrating in th& and X directions respectively. Position the

6.7 Density Measurement Apparatud)se a densitometer die/cavity interface as close as possible to the film to avoid
capable of repeatable measurements within 0.02 density unigistortion.
and step wedge comparison films. 9.2.1.2 Take one view of stud-mounted and cylindrical axial
_ lead devices, unless otherwise specified, with the X-rays
7. Materials penetrating in th& direction as defined in Figs. 1 and 2. When

7.1 Films—Films used for radiographic examination of more than one view is required, take the second and third
semiconductors and electronic components must be very findews, as applicable, with the X-rays penetrating in the
grain. The grain must be fine enough to permit resolution oflirection and at 45° between theand Z directions. Position
discontinuities that are 0.025 mm. the die/cavity interface as close as possible to the film to avoid

7.2 Non-Film Techniques, When Specifietihe use of distortion.
non-film techniques is permitted if agreed upon between 9.3 Radiographic Image Quality Indicators (IQI'syEach
purchaser and supplier and the equipment is capable ofdiograph shall have at least two IQI's exposed with each
producing results of equal quality when compared with filmview located (and properly identified) in opposite corners of
techniques, and all requirements of this test method aréhe film. These IQI's shall be selected and used in accordance
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FIG. 1 Orientation of Noncylindrical Semiconductor Device to Direction of Accelerating Force
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FIG. 2 Orientation of Cylindrical Semiconductor Device to Direction of Accelerating Force

with, and shall meet the requirements of, Practice E 801. For 9.5 Examinations—Select the X-ray exposure factors to

radioscopic images (where allowed) the additional requireachieve resolution of a flaw of 0.0254 mm, less than 10 %

ments of Practice E 1255 shall be met. distortion, and a film density between 1 and 2 in the area of
9.4 Film and Marking—Place the radiographic film in a film interest of the device image. Make radiographs for each view

holder on the lead-topped table. Identify the film using tech+equired.

niques that print the following information, photographically, 9.6 Processing-Process the radiographic film in accor-

on the radiograph: dance with Guide E 94 unless otherwise specified, and process
9.4.1 Marking: film so that it is free of processing defects such as fingerprints,
9.4.1.1 Device manufacturer's name or code identificatiorscratches, fogging, chemical spots, blemishes, and the like.
number. 9.7 Interpretation of Radiographs-Utilizing the equipment
9.4.1.2 Device type or part number. specified herein, inspect radiographs to determine that each
9.4.1.3 Production lot number or date code or examinatioljevice conforms to the criteria agreed upon by the seller and
lot number. the buyer. Guide E 431 provides many useful illustrations
9.4.1.4 Radiographic film view number and date. which may aid in this interpretation. Interpretation of the
9.4.1.5 Device serial or cross-reference numbers, whepadiograph shall be made under low light level conditions
applicable. without glare on the radiographic viewing surface. Examine
9.4.1.6 X-ray laboratory identification, if other than device the radiographs on a suitable illuminator with variable intensity
manufacturer. or on a viewer suitable for radiographic examination on

9.4.2 Serialized Devices-When device serialization is re- projection_type Viewing equipment_ View the radiograph at a
quired, identify each device readily by a serial numbermagnification between and 25<. Viewing masks may be
Radiograph in consecutive, increasing serial order. When gsed when necessary. Any radiograph not clearly illustrating
device is missing, the blank space shall contain either the serighe features in the radiographic quality standards is not

number or other X-ray objects to readily identify and correlateacceptable and another radiograph of the devices shall be
X-ray data. When large skips occur within serialized devicesigken.

the serial number of the last device before the skip and the first
device after the skip may be used in place of the multiplejg. precision and Bias
opaque objects.

9.4.3 Special Device Marking-When specified, identify
the devices that have been X-rayed and found acceptable wi
a contrasting color dot on the external case. The dot shall b@
approximately 1.5 mm in diameter. The color selected from
FED-STD-595 shall be any shade agreed upon between clier: Keywords
and purchaser. Place the dot so that it is readily visible but does 11.1 electronic devices; nondestructive testing; radio-
not obliterate other device marking. graphic; radioscopy; semiconductors; X-Ray

10.1 The precision and bias of this test method are depen-
g?nt upon the calibration of the film comparison step wedge
nd the use of appropriate paragraphs of Practice E 801.
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ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).



