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FOREWORD

This military standard is approved for use by all Departments and Agencies of the Department of
Defense.

geneficial comments (recommendations, additions, deletions) and any pertinent data which may be of
use in improving this document should be addressed to: Rome Laboratory, ATTN: ERSS, Griffiss AFB,
NY 13441-5700, by using the Standardization Document Improvement Proposal (DD Form 1426) appearing
at the end of this document or by letter.

The Department of Defense is committed to identifying and using standard electronic parts at
reasonable cost and highest reliability. The electronic package case outline is important in this
context, and must be selected with this objective in mind. '

Significant changes have occurred in the design, manufacturer, and variety of electronic device
encapsulation and attachment methods. These changes are reflected in this standard with pew and
revised package case outlines.

Befare the publication of this standard, electronic package case outlines were listed in appendix C
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1. SCOPE

1.1 Scope. This standard establishes and maintains a compilation of microelectronic package case
outlines and should be useful to all Levels of manufacturing that culminate in the production of reliable
and logistically supportable military electronic equipment.

1.2 Purpose. The purpose of this standard is to assure complete mechanical interchangeability of all
microelectronic package case outlines of a particular style and type, regardless of source, commensurate
with the requirements of high density military electronic equipment manufacturing.

1.2.1 Jailoring. Some tailoring of package case outlines is to be accomplished by users of this
standard. Details for tailoring are presented with each style of package case outline (when required, see
3.1.2.4 and 6.2).

1.2.2 Classification. Microelectronic package case outlines are of the styles and types identified in
accordance with the descriptive designation system used herein (see 4.7). A cross-reference is included in
section 6 indicating the relationship between old designations from MIL-M-38510 appendix C and the new
designations used herein.

1.2.3 Package case outline presentation. All package case outlines presented in this standard are drawn
in orthogonal projections. Dimensions are as shown, presented in both inch and meter units of measurement.
The dimensions are labeled with the symbols listed in the appendix, (see 4.4). The drawings are intended
only as illustrations of a package style. In some instances, the drawings show added detail for emphasis;
in most instances, the drawings are distorted by intent.
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2. APPLICABLE DOCUMENTS
2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. The following specifications, standards, and handbooks
form a part of this document to the extent specified herein. Unless otherwise specified, the issues of
these documents are those Listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation.

SPECIFICATIONS
MILITARY
MIL-M-38510 - Microcircuits, General Specification for.
MIL-H-38534 - Hybrid Microcircuits, General Specification for.
MIL-I-38535 - Integrated circuits (Microcircuits)

Manufacturing, General Specification for.

(Unless otherwise indicated, copies of federal and military specifications, standards, and handbooks are
available from the Standardization Documents Order Desk, Building 4D, 70O Robbins Avenue, Philadelphia, PA
19111-5094. Not more than five items may be ordered on a single request; the invitation for bid or contract
number should be cited, where applicable. Request all items by document number. For information on
subscription services, direct inquiries to the above address or telephone (215) 697-3321, Inquiry Desk.)

2.2 Non-Government publications. The following documents form a part of this document to the extent
specified herein. Unless otherwise specified, the issues of the documents which are indicated as DoD
adopted are those listed in the issue of the DODISS cited in the solicitation. Unless otherwise specified,
the issues of documents not listed in the DODISS are the issues of the documents cited in the solicitation.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
ANSI Y14.5M-1982 - Dimensioning and Tolerancing. (DoD adopted)

(Application for copies should be addressed to the American National Standards Institute, Incorporated,
1430 Broadway, New York, NY 10018).

ELECTRONIC INDUSTRIES ASSCCIATION (EIA)
JEDEC Publication 95 - Registered and Standard Outlines for Solid State Products.

(Application for copies should be addressed to the Electronic Industries Association, 2001 Pennsylvania
Avenue (9th floor) N.W., Washington, DC 20006).

(Non-Government standards and other publications are normally available from the organizations that
prepare or distribute the documents. These documents may alsc be available in or through libraries or other
informational services.)

2.3 order of precedence. In the event of a conflict between the text of this document and the references
cited herein, the text of this document takes precedence. Nothing in this document, however, supersedes
applicable Laws and regulations untess a specific exemption has been obtained.
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3. DEFINITIONS

3.1 Definitions. For the purpose of this standard, the definitions contained in the oilitary

specifications and standards referenced in 2.1.1, and other military specifications and standards as
applicable, shall apply. The following definitions shall also apply.

3.1.1 Hicroelectronic device case outline (package). The embodiment of the external geometric
characteristics of a microelectronic device including dimensions and dimensional tolerances. Hereafter, the
case outline will be referred to as a package.

3.1.2 Configuration. The relative disposition of the external elements of a package including lead form.

3.1.3 Package style. All packages whose generic design and nomenclature are identical.

3.1.4 Packsge type. A package with 2 unique case cutline, cenfiguration, materists (including bonding
wire and die attach), piece parts (excluding preforms which differ only in size), and assembly processes.

1

3.1.5 Chip carrier (CC) package. A rectangular or square package having terminals on allt four sides of
the package periphery.

3.1.6 Can package. A cylindrical shaped package with leads attached to one end.

3.1.7 In-Line package (IP). A rectangular package having one row (or two or more parallel rows) of
terminals oriented perpendicular to the package seating plane.

3.1.8 Flat package (FP). A rectangular or square package with leads attached on two opposing sides of
the package periphery.

3.1.9 Grid array (GA) package. A rectangutar or square package with terminals attached perpendicular to
a “major surface" in a grid matrix.

3.1.10 1Index. A unique mechanical or visual (or both) package feature which (using package orientation
rules in accordance with JEDEC Publication 95) identifies the location of the first terminal position,
{e.g., reference mark, extended terminal, chamfer, tab, notch, flat, groove, etc.). The index location
varies with different package styles, but only as specified herein.

3.1.%% Index area. The area in which all or a portion of the index must be located.

5.1.12 Base plane. The reference plane, parallet to the nominal seating plane, through the lowest plane
onh the body of a package.

3.1.13 seating plane. The reference plane which designates the interface of the package terminals with
the mounting surface to which the terminals are attached, (for DIP's, see 5.2.4).

3.1.14 coplanarity. Coplanarity is the conditien of two or more surfaces having all elements in one
plane, (e.g., the seating plane of alt the Leads on a microelectronic device, see 5.2.7).

1/ This definition of package type is taken from MIL-M-38510. Note, however, that this standard does not
specify package interior attributes.
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3.1.15 Dimension. A numerical value expressed in appropriate units of measure and indicated on a drawing
and in other documents along with Lines, symbols, and notes to define the size or geometric characteristic,
or both, of a part or part feature. 2/

3.1.16 Reference dimension. A dimension, usually without tolerance, used for information purposes only.
It is considered auxiliary information and does not govern production or inspection operations. A reference
dimension is a repeat of a dimension or is derived from other values shown on the drawing or on retated
drawings. 2/

2.1.17 Basic dimension (BSC). A numerical value used to describe the theoretically exact size, profile,
orientation, or location of a feature or datum target. It is the basis from which permissible variations
are established by tolerances on other dimensions, in notes, or in feature control frames. 2/

3.1.18 True position. The theoretically exact Location of a feature established by basic dimensions. 2/

3.1.19 patum. A theoretically exact point, axis, or plane derived from the true geometric counterpart of
a specified datum feature. A datum is the origin from which the location or geometric characteristics of
features of a part are established. 2/

3.1.20 Land. A portion of a conductive pattern usually, but not exclusively, used for the connection, or
attachment, or both of components.

3.1.21 lLand pattern. A combination of lands intended for the mounting and interconnection of a
particular component.

3.1.22 Lead position overlay. An optical gauge used to measure lead dimensions, land pattern, and other
package feature-relating requirements.

3.1.23 Cavity-up, cavity-down. The orientation of the package body cavity opening, away from the seating
plane for cavity-up or toward the seating plane for cavity-down (see 5.2.8).

3.1.24 Tailoring. The process by which package requirements are evaluated to determine the extent to
which they are post suitable for military systems and equipment applications; and modified as permitted by
this standard, and as necessary to ensure application suitability (see 6.2).

2/ From ANSI Y14 5M 1982, see 2.2.
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4. GENERAL REQUIREMENTS

4.1 Package design. Package design shall be in accordance with this standard.

4.2 Package terminal identification. Package terminal identification shall be in accordance with the
applicable military detail specification.

4.3 Package index implementation. A permanent index shall be clearly visible on the top and, as an added
option, bottom of a package. The index shall be used for locating terminal 1. The location of the index
shall be as specified on the figures for each package style (see table VI).

4.4 Package dimensions_and_symbols. The package dimensions shall be in accordance with this standard.
ALL dimensions shall apply to assembled sealed packages. Symbols and tolerances shall be interpreted in

e i s o ol o ot sk il wAL L 1 ey - sl - 1 s ¥4 ]
aceordance with ANSI YV14.5M-1982 and this standard. Unless otherwise specified, the package design

controlling dimension shall be the inch. For all new package designs after January 1, 1992, .it shall be the
meter.

4.5 Dimension verification. Unless otherwise specified, dimensions identified by a single symbol, which
are repeated at more than 15 package locations may be verified by measurement at 15 randomly selected
locations on the package. All package dimensions may be verified using calibrated gauges, overlays, or
other comparative dimension verification devices. These devices shall be designed to the Limits of size and
relative location of package features. These devices and their application shall be subject to the approval
of the qualifying activity. Recorded variables data for out of tolerance package features shall be
available for review by the qualifying activity.

4.6 Package material characteristics. Package material characteristics, including internal elements that
contribute to the uniqueness of a package type, shall be in accordance with the requirements of the military
detail specification.

4.7 Package descriptive designation system. This standard uses a descriptive desighation system to
communicate package identification (see figure 1). This system describes materials, terminat location,
package case outline style, lead form, terminal count, and options. A type designator has been constructed,
using this system, for all packages in this standard (see tables VI and VII). The type designators for
packages selected from this standard shall be referenced in applicable military detail specifications. See
the example on figure 2.

4.7.1 Case outline letter/Part or Identifying Number (PIN) designator. The PIN case outline letter
designator shall be as specified herein and shall b ferenced in applicable military detail
specifications. The case outline designator may include numbers or letters with the following tLimitations:

a. The letters “I" and "0" shall not be used.
b. The numbers "0", and "1" shall not be used.

¢. The letters X, ¥, 1, U, T, M, N, and the numbers &4, 5, 6, 7, 8, and 9 are undedicated “wildcards";
they may be used repeatedly, but only one time in a single military detail specification, see the
example using the fLetter "X" on figure 2.

d. Blank spaces are not permitted.

4.8 Inactive for new design. The packages in table VII are inactive for new design, but are active for
support of equipment existing before the first issue date of this standard. Some "Flatpack" packages listed
as inactive herein, have been inactive for new design since 29 November 1986. See section 3 of MIL-M-3B8510
for details.
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SR

r——-

Material lLocation Package

Terminal location,
a single letter
desighator (see
table II)

Package body materiat,
a single letter prefix
designator (see table I)

Package outline

style, a double-

j Letter designator

| and a suffix number when
required (see table III)

e

]
!
!
f
F 1 4 [
[
|
Form Count Option |
| | |
Application |
options,

double letter
suffix (see
table V)

I |
Terminal count,
one-, two-, or

| three-digit
i number suffix
i
Lead form, a
single letter
designator
(see table 1V)

|
I
| A single or
|
I
I

FIGURE 1. Package descriptive designation system.
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TABLE I. Predominant package body material prefixes.

]
code | Material |
!
|
] c { Cofired ceramic, metal-seal
| i
G i Ceramic, glass-seal
|
L | Glass
!
M | Hetal
I
| X | Other
L i

TABLE II. Terminal location prefixes.

T
Code Name | Location
f
I !
A Axial  |Terminals extend from one end in the direction of the
| |major axis of a cylindrical or elliptical package.
I
B Bottom |Terminals beneath the seating ptane of the package.
|
D bual |Terminals in two parallel rows oriented perpendicular or
Inarallal +a the ceatina nlane
ipu.u‘.g\ to the seating plane. |
M Matrix |Terminals in 3 or more rows and cotumns oriented perpendicular |
{ to the seating plane, parallel to each other.
I
Q Quad Terminals on all four sides of a square or rectangular
|package, orientated perpendicular or parallel to the seating |
|plane. |
.S Single |Terminals are on one surface of a square or rectangular package
|in a single row. i
|
| % Other Terminal location other than those described (see table V
|{footnotes}.
]

] )
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TABLE III. Package cutline style codes.

ir T
| tode 1/ style
t f
| | . .
| cc | Chip-carrier package, square or rectangular body profile
Y Cylinder or can package, round body profile
] FM { Flange mount package, variable body profile
FP Flat pack package, square or rectangular body profile
GA Grid-array package, square or rectangular body profile
P In-line package, rectangular body profile {(e.g., DIP/SIP/ZIP)
I
S5 | Special-shape package
L 1
1/ The package outline style will be followed with a suffix number when

additional differentiation is required.
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| defined.
1

TABLE IV. Lead-form (or terminal shape) suffixes.
T T !
Code | Form/shape Description |
t }
i - {
F | Flat | A nonformed flat (nonround) lead extending parallel |
] | to the seating plane. i
| |
G | Gullwing The "gullwing" lead is sheped as follows:
|
| i
i
!
|
I
|
|
|
|
| |
|
4 | "3" bend The "J* Lead is shaped as follows:
|
|
i
I !
I 1 I
|
| |
| | |
| |
N | No Llead Metallized terminal pads located on the body of the i
| package. |
! |
P Pin/Peg | A tempered Lead extending from the body of the i
} package and intended for attachment to a plated |
| through-hole in the land structure. |
| |
T | Through hole | A straight lead extending perpendicular to the |
| seating plane. |
|
U v reversed | The reversed "J" lead is shaped as follows: |
i I
| |
|
{
| |
| |
(] |
i I
| &% |
I |
I ]
X | Gther A lead form or terminal shape other than those i
; |




Downloaded from http://www.everyspec.com

MNIL-STD-1835

TABLE V. Package design options

military detail specification

M T 1
I |
Code { Options 3/ |
I
]
1
{ i |
I A | Additional terminal pads added on the top |
ot leadless chip carrier style packages |
l
i 8 | Cofired metal heat conduction pads; as
| | . specified herein or in the applicable |
military detail specification |
I
C Cavity up |
|
) | cCavity down |
[ |
E | Window Lid I
J |
G, H, K, L | Other; as specified in the applicable |
J |
i ]
1 —I

NOTES:

1/ Wwhen option letters G, H, K, or L are used, they
delineate packages that are the same style and terminal
count but not the same in other ways such as dimension
variations, terminal location within a GA matrix, or any
package terminal attachment positions other than as
specified herein.
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1.1 Scope. This drawing forms a part of a one part - one part number. . .

1.2 Part or ldentifying Number (PIN). The PIN shall be as shown in the
following example:

5962 - X00XX o)) _B_ _H X
I | i I I
| ! I I I
I | ] I |
Federal RHA Device Device Case Lead
stock class designator type class outline finish
designator .2.1 (1.2.2) designator (1.2.4) (1.2.5)
\ / (1.2.3)

\/
brawing number

1.2.1 Radiation hardness agsurance (RHA)} designator. Device classes M, B
or S RHA marked devices shall meet . . .

1.2.2 Device type(s). The device type(s) shall identify the circuit
function as follows:

bevice type Generic_number Circuit function
1.2.3 Device class designator. The device class designator shall be a

single tetter identifying the product assurance level (see 6.7 herein) as
follows . . .

1.2.4 Case outline(s). For device classes M, B, or S, case outline(s)
shall meet the requirements of MIL-M-38510 and MIL-STD-1835, as listed
below. For device classes Q or V, case outline(s) shall meet the
requirements of MIL-I-38535 and MIL-5TD-1835, and as listed below.

Case | MIL-STD-1835 i
outline descriptive Number of | Package
Letter designator terminals | style
!
| I |
F | ebFP2-F16 | 16 ] flat pack
E CDIP2-T16 16 | dual-in-line
X CHGA2-T100 100 | pin grid array
H GDFP1~-F10 or 10 | flat pack
CDFP2-F10 |

1.2.5 Lead finish. The tead finish shall be as specified in MIL-M-38510
for classes M, B, or 5 or MIL-1-38535 for classes @ or V. Finish letter
"X" shall not be marked on the microcircuit or its packaging. The "X"
designation is for use in specifications vwhen lead finishes A, B, or C are
considered acceptable and interchangeable without preference,

FIGURE 2.

Example of a (scope) page from a military detail specification showing

the identification/specification of case outlines {packages).
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TABLE VI. Package case gutline List.

P f T T T | T 1
! |Case cutline | 1/ | 2/ | Terminat | | 3/ |
|Descriptive [letter, | [ | count and | | EIA i
| package [Figure no., | Dimensions | 8. | row-to-row | Terminal | similar I
| type |Configuration| reference | | spacing | pitch | package i
|designator | Lletter | Letter I (e | Ginch) | Cinchd) | designation |
I 1 1 1 ] s I l )|
r e b et s I
riat pack sityie &/ i

T T T T T T 3

I | | ll

| GDFP1-F10 H, 11, A F-4 | 22 10 | .0s0 | MO-092 AA |
€DFP2-F10 H, 11, B F-4 P " | " | nene ]
CDFP3-F10 1, 8 F-4A } " " | " | MO-098 AA |
H : : % : { |
| GDFP1-F14 o, 11, A | F-2 | " I 18 " | MO-092 AB |
COFP2-F14 D, 11, B F-2 | " " | " | none |
CDFP3-F14 1,8 F-2A | " " | " | MO-098 AB |

1 | ]

GDFP1-F16 1M, A F-13 E " 15 " i MO-070 A4 i,
GDFP2-F16 | F, 11, A F-5 i " " | " | Mo-092 AC !
CDFP3-F16 | F, 11, B F-5 | " " | " | none |
CDFP4-F16 | 1,8 | F-5A | " " " | Mo-098 AC |
L 1 1 i | ! i
r T I T T ! 1
| GDFP1I-F18 | M, A} F-14 i » ] 18 » | Ho-070 AB ]
| GDFP2-F18 | 1M, A | F-10 | v | 18 " | MO-092 AD |
1 } [ 1 | )
N 1 T 1 1 1
| GOFP1-F20 | 1M, A | F-15 " 20 | " i MO-070 AC |
| GDFP2-F20 | s, 11, A | F-9 | " | " | " | nonhe |
] COFP3-§20 | s, 11,8 | F-9 { [ | " I " |
| CDFP4-F20 | 11,8 | F-9A " " ! " I " !
- % = | | |
| GOFPI-F24 | 11, A F-16 " 24 ] " | M0-070 AP |
| GDFP2-F24 | K, 11, A F-6 " " | " | " i
COFP3-F24 | K, M1, B F-6 " " } " | none |
COFP4-F24 | 11, B F-6A " " | " | " |

} —+— f I t 2 i
| GOFP1-F2B | 1M, A | F-17 " | 28 | " | MO-070 AE |
GDFP2-F28 | 11, A F-11 " | u } " | » |
COFP3-F28 | ", 8 F-11A " ] " [ " | none |

| COFP4-F28 | 1,8 F-12 " | " | " | " |
- } i + ! {
CDFP1-F32 | M, 8 | F-18 | " | 32 | " | MO-115 |

i 1 Fl 1 ¥ L ]

i

| Dual-in-line package style &/ |
I |
I T L) T T 1 T 1
| epIP1-18 | P, 12, A | b-4 28 | 8, .30 | .100 | none |
| coiP2-78 | P, 12, € | D-4 " | 8 * | " | MS-015 AA i
] | [ ] | ]

1 i I 3 | |

GDIP1-T14 | ¢, 12, A p-1 o P14, v | " ] none |
cpIP2-T14 | €, 12, € D-1 " [ 14, " | " | MS-015 AB |
— % ; ——t 4

{ 6DIP1-T16 | E, 12, A | p-2 " | 16, " | " | none i
| coIP2-116 | E, 12, € | p-2 u i 16, " i " I MS-015 AC i
L L 1 [ ] - L | J

See footnotes at end of table VII.
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TABLE VI. Package case outline List - Continued.
r T T T T - T T —
! |case outline | 1/ | 2/ { Terminal | | 3/ !
|Descriptive |letter, | | | count and | ] EIA |
package Figure no., Dimensions row-to-row ermina similar
k i i i 0,c Terminal imi
type |configuration| reference | | spacing | pitch i package }
designator |lLetter | Letter | ey | Cinch) | CGinch) | designation ]
1 1 1 1 | 1 — 1 ]
: Nual—din-lina nacbana stuvla o Camtinuad L7 !
P Dual-in-1 packege style - Continued £/ ;
I T T T T T T 1
GoIP1-T18 | v, 12, A | p-6 | 28 ! 18, " | .00 none ]
coip2-T18 | v, 12, ¢ | D=6 " | 18, * | " #s-015 AD
L
I
GDIP1-T20 R, 12, A p-8 n 20, .300 " none [
hIPZ-T20 R, 92, € -8 # 20, # # M3-015 AE
] ]
; I
GDIP1-T22 W, 12, A 0-7 " 22, .400 | " none
CDIP2-T22 W, 12, ¢ p-7 " 2, " | " "
GDIPT-T24 J, 12, A b-3 " 24, .600 " "
COIP2-T24 J, 12, ¢ -3 [ * " " " "
GDIP3-T24 L, 12, A D-¢ | " "o300 | " MO-058 AA
CDIP4-T24 L, 12, € D-9 | " " " " M5-015 AG
GDIP5-T24 12, A 0-11 | " v 400 » "
CDIP6-T24 12, ¢ 0-11 | " " " "
L . - . —_
1
GDIP1-T28 12, A | p-10 " 28, .600 " | MO-103 AB
CD1P2-T28 | 12, ¢ | 10 " " * » | none
CDIP3-T28 | 12, ¢ | p-15 " " 300 " | "
GDIP4-T2B | 12, & |} p-15 " " " " ] "
i — { t ; J i
GDIP1-T4D | @, 12, A | n-5 | " | 40, .600 | * { MO-103 AC |
| corP2-T40 | @, 12, ¢ | -5 " | 40, " " | none |
| 1 L] Il ] 1
{ T i 1 T 1
GDIP1-T48 | 12, A | b4 o | 48, v " | “
CoIP2-T4B | 12, ¢ | D14 " 48, " " | "
1 | ]
GDIPI-T50 | 12,4 | p-12 | 50, .900 " i u
| epip2-150 | 12, ¢ | p-12 | " 50, " | "
[ 1 ] ! ]
I 1 i 1 i
CDIP1-Té4 ! 12, ¢ { 013 ll " . 64, " ! " 5 "
Can style 4/
T T — T T T
E ! | | | !
MACY1-X8 | G, 13 [ A1 | 7O | 8 | o,B 45° | MO-002 AL
MACY1-X10 | I, 13 | A2 | 65 | 10 | a8 36° | Mo-006 AF
MACY1-X12 | 13 | A3 | 65 . V-] | a8 30° | MO-D06 AG
| macri-x3 | 13 { AL | 03 lo45e, B90° |} T0-5 ]
L i I L i 1 1 }

See footnotes at end of table viI.
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TABLE V1. Package case outlipe list - Continued.

I 1 T T ] 1 Ll 1
|case outline | a/ |2/ | Terminal | [ |

Descriptive |letter, ] | | count and | I ElA ]
package |Figure no., | Dimensions | B,. | row-to-row | Terminal | similar |
type |Configuration] reference | | spacing | pitch | package i
designator |letter | Letter | ¢c/wy | Cinch) | Cinch) |  designation |
| i 1 1 ] i ]

1

| |
| Square leadless chip carrier style 4/ !
|

Y T T T T T !

cecc1-N16 | 15 f c-1 | 20 | 16 | -050 ! MS-004 CA |
cacc2-N6 | o T . 1% " noom |

1 ny

I 1

| caccr-n20 | 2, | c-2 " 20 " I " CB |
CRCE2-H20 " c-24 " 20 " wo |
—

Cacc1-N24 " -3 " 24 " " CH |
COCC2-N24 " c-3A " 24 f oo “ oo |
t —

cacc1-N28 |3, * -4 u 28 " "oce

| cacca-n28 " | c-4A " 28 " noo |
[ I | [l ]

I T 1 T 1

CACC1-NL4 ) " -5 ] 173 i " "D |
QCCI-NS2 | " c-6 " 22 " " CE |

1 i 1 '

T i 1 1

| cacc1-ne8 | » -7 " | 68 weoo "CF |
[ [ l |

T ] 1 1

CQCC""NS& t 1] c_s ! n B4 I ] 1] cG |

! ) 1 ] L L i

{

I

1 Rectangular leadless chip carrier style 4/ |
— T T T T T T —
| cacc1-N18 15 | c-9 20 | 18 .050 | HO-042 AA |
I cQcc2-N18 L l Cc-9A " | " H l " " |
| cacc3-n18 “ ] 10 I | " { HO-041 AC |
| caccs-N18 " 1o | v " " ] noom |
’ = : —
| cacc3-n20 “ | c-13 " 20 w [ "AD |
| caccs-N20 " c-13A » 20 | u | N g
I [ ] |
¥ T ] 1
| cacc3-nzs " | " 28 o "o
I CQCC4-N2B | " I C-11A " 28 " | n " I
1 : | )
i 1 T 1
| €acc1-N32 " c-12 " 32 " | " AB }
| cacczz2 | v | c12a | v | 32 " | "o |
1 _| 1 I I i i

See footnotes at end of table VII.
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TABLE vI. Package case outline list — Conhtinued.

T L T T I T L 1
Case outline 2 Termina
I | v L2 { inat | ! 3/
|Descriptive [letter, | ] { count and | | EIA i
ckage Figure no., Dimensions row-to-row | Termina similar
packag g i I 8y | | inal | i
type tonfiguration| reference spacing pite package
p g | i | pitch ki
[designator |letter [ letter {f ey ] Ginch) | Ginch) | designation !
} L - . 1 1 | _{
t |
Gutlwing tead chip carrier style &
tlwing tead chi i le 4/
—_ ]
! 3 1 T T T ¥ 1
GQCCT-GA4 | 16 | c-61 | 20 1 44 | .050 ] HO-0BL4 AB ]
| —+ 1
GACCT1-6G68 " c-G62 " &8 | " | " AD i
h] } ]
I T 1
GQACC1-G84 n -G3 " 84 | “ } " AE |
—_ [ J 1 } | )
T 1 1 I T =T —1
cacc1-6132 | 7 ] c~G67 } w ] 132 ] .025 I MO-104 AA |
f | 1 1 L | 1 {
| {
"J" lead chip carrier style 4/
T T T 3 T
GQCCT-J28 18 { c-37 | 20 | 28 | .050 MO-087 AA
caccz2-J28 19 | c-J9 | " | 28 i " HO-107 AA
{ } ] i ]
i F I 1 T
| Gacct1-Ja4 18 ¢-J1 [ I 44 | " { ¥0-087 A8 |
| cacce-Ji4s 19 c-J4 i " | 44 | " MO-107 AB ]
- % : ; 1 :
| 6acc1-J52 18 c-J8 | . | 52 ! " | 1o-087 AL )
tQce2-J52 19 c-J10 | . | 52 | " | Mo-107 AC }
— i + } I f
| cacc1-Jé68 | 18 | c-42 i " | &8 | " Ho-087 AD
cacc2-468 19 | c-J5 | " | 68 ] " i Mo-107 AD |
+ — 1 + : {
| Gacc1-484 18 | c-33 i " | 84 i w HO-D87 AE
| cacc2-J84 19 | c-J6 | a | 84 | " MO-107 AE
1 i 1 A A i
| Unformed-tead chip carrier style &/
| S
{ T T I { T
{ caccr-va6 | 20 ! - | 20 ] 84 .025 [ MO-0%0 AA |
—— +— I {
cQcc1-F100 . c-u2 | " | 100 " | " AF H
! 1 L] I 1. I |
¥ ¥ I ! 1 T 1
| cacc1-rF132 " | c-U3 | " | 132 ” [ " A8 [
l ; —
cacc1-F144 | » c-U4 | " | 144 | " " AC |
I + +— | : : -
| caccr-F172 | y i c-us | " | 172 | * | "oAD |
| — 1 ] ] I ]
I I i 1 ! —
| Cacc1-F196 " | c-Ué ! " i 196 } " " AE |
[ - A 1 1 - A 1 J

See footnotes at end of table VII.
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TABLE V1. Package case outline list - Continued.
I T T LI T T T 1
! |case outline | a/ | 2/ [ Terminal | I 3/ |
|pescriptive |Lletter, | ] | count and | | EIA |
| package {Figure no., | Dimensions | 0. | row-to-row | Terminal | similar I
| type |configuration| reference | | spacing | pitch | package I
ldesignator | letter | ‘tetter | ey} Ginchy ] CGinchy | designation |
L | 1 1 [ 1 1 |
f 1
|
Grid array style 4/ 5/ |
]
T T T T T T 1
CHGAT-PN | 21 P-AA | 20 | 81 HAx .100 i MO-067 AA |
I 1 [l J
f f ] |
| CMGA2-PN " P-AB " 100 HAX o | " AB I
i L] H 1
1 1 i 1
CMGA3-PN | " P-AC " | 121 MAX “ ! "AC |
i 1
i |
CMGA4-PN w P-AD ] " 144 MAX " ] " AD
1 } l
I ] I
CMGA5~PN n |  P-AE " 169 max | » | “  AE
L |
i T
| CMGAG-PN " P-AF v 196 MAX w Y
I
1
CMGA7T-PN " P-AG " 225 MAX | " *  AG
I [ ]
r I 1
CMGAS-PN " P-AH o 256 MAX " " AH |
|
T
CHGA9-PN " P-AJ " | 289 MAX " "OAd
] i
T }
CHGA10-PN " ] P-AK " 324 max | " ] " AK
| 1 } [ i }
[ I ] 1 ] 1
| CMGAT1-PN | “ P-AL " 361 MAX . | "AL |
{
i
CHGAT2-PN " | P-AN " 400 MAX " ] " AM
1 ] 1 1 H 1
Flange mount style 4/
| | | | | | | |
| MBFM1-P2 | 22, A | AA ! 2 | .430 | Y0-3
MBFM2-P2 | 2, A | AB | |2 1430 | T0-3 |
MBFM3-P2 | 22, A | AC | 2 | .430 ! T0-3
MBFM4-P2 | 2,8 | AD |2 | 200 | 10-66
! MBFM1-P15 ! 22, ¢ ! AE ! E 15 ila,,e 22.5° ! MO-097 !

See footnotes at end of table VII.
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TABLE VII. Inactive package case outline List.
The case outlines in this table are inactive for new design,

i |case outline | 1/ i 2/ | terminal | I 3/ i
|Descriptive |Lletter, | | | count and | | EIA
| package |Figure no., | Dimensions | 6, | row-to-row | Terminal | similar
| type |Configuration| reference | | spacing | pitch | package
designator |letter | Letter 1 ((c/w) 1 (inch) | (inch) | designation
! 1 I i : L 1
Flat pack style 4/
T T T T T T
GDFP4-F14 | B, 11, C F-3 22 | 14 | .050 T0-85
GDFP5-F14 | A, 11, € F-1 " " " T0-86
| COFP&-F14 | A, 11, D F-1 " " “ | 10-95
(|
1
COFPS-F20 | S, 11,0 | F-9 fooo» 20 " none
1 [ | 1
i f ] ]
GDFPS-F24 | K, 11, C F-6 " 24 " i MO-070 AD
CDFP&-F24 | K, 11, D F-6 " " n i none
GDFPT-F24 | 1M, C F-8 " " " i NO-019 AA
COFPB-F24 | 11,0 | F-8 " " " I none
f f 1 I 1 i
{
Dual-in-Line package style 4/
CDIP3-T8 P, 12, B D-4 28 [ 8 .30] .100 | none
] 1
T E]
ChIP3-T14 €, 12, B 0-1 " %, " | " i "
1 } ]
i T !
| c0IP3-T16 | E, 12, B | D-2 " 16, " “ "
1 ] k l
L] ' ] |
{ cDIP3-T18 | Vv, 12, B | D-6 " 18, " " "
1 [
I L
| cop3-120 | R 12,8 | DB | 20, v " "
A | ] 1
I i T !
CDIP3-T22 W 12, 8 D-7 | " | 22, .400 | " | "
1 f
CDIP7-T24 J, 12, 8 D-3 " 24, .600 u | " i
CDIPG-T24 L, 12, B D-9 n * 300 " | "
COIPY-T24 12, B D-11 " " 400 " | "
l ]
T 1
CDIP4-T28 12, B D-10 " 28, .600 " | v |
E |
i |
| COIP3-T4D | @, 12, B D-5 " 40, " " ! "
1 { I
r ] i
CDIP3-T50 | 12,8 | p-12 " 50, .900 " | " |
1 1 1 =
! !
Single-in-tine package style
| ng
I T T T T T T
| csIP1-T3 |} 14 | s1 | - I 3 | .050 i TO-260 |
L 1 1 1 1 ] 1 ")

See footnotes at end of this table.
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TABLE VII_ Inactive case outline list - Continued.
The case outlines 1n this table are inactive for new design.

Case outline 1/ 2/ Terminal 3/
Descriptive |letter, -7 count and EIA
package Figure no., Dimensions BJC row-to-row | Terminal similar
destgnator [terrat | "Teeter | coan | Hnend | Bnem aeB3anatson
R Grid array style &/ 5/
CMGAT3-PN 21 P-BA 20 81 MAX .100 MO-066 AA
CHGA14-PN " P-BB » 100 MAX " " AB
CMGA15-PN " P-BC " 2T MAX " " AL
CHGAT6-PN " P-BD " 144 MAX " " AD
CMGAT7-PN * P-BE " 169 MAX " " AE
CMGA18-PN " P-BF " 196 MAX " " AF
CHGAT9-PN * P-BG "’ 225 MAX " " AG
CNGA20-PN " P~BH " 256 MAX " " AN
CHGA21-PN " P-BJ " 289 MAX " " A
CMGA22-PN " P-8K n 324 MAX " " A
CHGAZ3-PN " P-BL " 361 MAX " " AL
CMGAZ4-PN " P-BM " 400 MAX v Y AM
1/ See dimension tables herein.

2/

The "base-line" values shown are worst case (MEAN + 20) for a 60 x 60 microinch microcircuit
device silicon die and applicable for devices with die sizes up to 14400 square microinches.

For device die sizes greater than 14400 square microinches use the following values; dual-in-line,
11°C/W; chip carrier, 10°C/W; flat pack, 10°C/W; pin grid array, 10°C/W.

Caution. The Electronic Industries Association (EIA) similar package may change. The original or
changed package may not satisfy military detail specification reguirements or the requirements of
this standard. Therefore, do not use the EIA similar package designation for item acquisition; it
is for information only.

Packages shall be selected from tables VI and VII by reference to the "descriptive package type
designator" which, in turn, shall be referenced in military detail specifications in accordance
with the example depicted in figure 2. The example shows how to integrate a descriptive
designator, a case outline letter, and a PIN. There are circumstances vhen a package with
multiple outline configurations, each identified with the same dimension reference number, will
have all outline configurations considered interchangeable and acceptable without preference, see
column 2 of tables VI and VII and 3.1.2. A package such as above shall be specified in military
detail specifications by assigning the same case ocuttine letter to each outline configuration,
see case outline letter "H" in the figure 2 example. Conversely, when it is desired not to accept
certain outline configuration combinations as interchangeable, use case outline letters X, Y, 1,
U, T, M, N, and numbers 4, 5, 6, 7, B, and 9 to differentiate configurations. These letters and
numbers are also used for all the packages in this standard that do not have a dedicated case
outline letter, see 4.7.1%1.

The suffix Letter “N" shall be substituted with a specified terminal count. When two or more grid

array packages are used in the same military detail specification, and are identical except for
pin location, each package shall be separately identified, see table V.
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5. DETAIL REQUIREMENTS

5.1 Package styles and package types
with brief descriptions.

Package styles and package types are listed in tables VI and VII

5.2 Unigque package features. Unique package features are depicted as follouws.

5.2.1 Flat pack end leads. Flat packs which have leads extending from the ends of the body may have

different lead configurations as shown on figure 3. Dimension & applies only to that portion of the lead
within dimension E which bends into the body.

N 2 N -

FIGURE 3. Lead bend angle.

5.2.2 Glass sealed flat pack minipum S1 dimension. The minimum Limit of dimension $1 shall be either
-000 (0.00 mm) or .005 €0.13 mm) depending on what lead configuration is used {see figure 4}. In example A,
the minimum Limit is 005 (0.13 mm). In example 8, if the lead bends toward the cavity within one lead
width as shown, the minimpum Limit is 000 (0.00 mm); otherwise the criteria for example A shall apply. For
metal-sealed bottom-brazed leads, dimension ST shall be measured from the edge of the furthest extension of
the metal pad or lead, whichever is closest to the corresponding edge of the package body.

81__L "b" 5 1—

¢ - T h

— —

Example A Example B

FIGURE 4. Lead space from package end.
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5.2.3 DIP lead row center dimension eA. Dimension eA on DIP outlines shall be measured at the center of
the lead bends (see figure 5) or at the centerline of the lead when & is 90°. For side-brazed leads, this
dimension shall be measured at the centerlines of the leads.

|
|
{7775

I
4l
a
ot

—~a— e A

i

FIGURE 5. Lead row center dimension.

5.2.4 DIP dimensions L and Q. Dimensions L and Q on DIP style packages shall be measured from the lead
tips and base plane to the seating plane (see figure 6). The seating plane is located at the lowest point
on the lead at which the lead width exceeds .040 inch (1.02 mm) minimum excluding any half lLeads at the
package ends. (The illustration shows a tapered lead at the seating plane, other lLead shapes in this area
are also acceptable, see details B, C, and D on the DIP drawings.)

DIP LEAD——

SN LY | S I
'

SEATING
PLANE

|
|

— = ~=— 040 DIA
GAUGE BLOCK HOLE
USE TO DEFINE
SEATING PLANE

FIGURE 6. DIP standoff dimension Q.
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5.2.5 DIP end variations dimension S1.

For all DIP configurations, dimension $1 shall be measured from

the edge of the furthest extension of the metal pad or lead whichever js closest to the end of the body (see
figure 7).

h-m:—

C—F [V}

BRAZED !

ON

LEAD | |

Sijr81 | rSi
1

||||LEAD

SIDE VIEW / \ TOP VIEW

SIDE VIEW
AN

\\\ J—

FIGURE 7. DIP package end variations.

5.2.6 Leadless chip carrier (LCC) castellation irregularities. Analysis of the chip carrier castellation
by measurement requires that atl surface irregularities of the castellation (the shaded area) be within

dimensions L3 and B3 as delineated on figure 8. It is also required that the castellation be located within
the LCC terminal pad width, exclusive of the annular ring, as shown on figure 8.

ANNULAR
RING *

™ p =k
L [ | ¥ 83_5?' .
»I BaMf::x l—L LLB MIN

e 1| ——L3 MAX

FIGURE 8. Measurement and alignment of LCC castellation.
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5.2.7 Coplanarity deviation. The coplanarity deviation of all terminal contact points, as defined by the
device seating plane, shall be determined for surface mounted devices. Measurements shall be made from the
device seating plane (see figure 9). Regardless of package size, any device with one or more terminals that

ayraad tha ana~ifiad . r1t
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FIGURE 9. Coplanarity deviation.

5.2.8 Package cavity orientation. Unless otherwise specified herein, for most packages, cavity
orientation (see figure 10) is standard in the “cavity-up" position. When a particular package style
includes optional cavity orientation, such as cavity-down, the cavity-down option shall be specified by
adding a suffix » to the terminal- count part of the descriptive type designator (see figure 1).

VIS i SV IIES

BASE ' CAVITY
PLANE \

N\

< PRINTED WIRING BOARD
SEATING ez e

PLANE

O A A A A A A

P ———f—

CAVITY-UP
(TERMINALS NOT SHOWN)

BASE 7 {

PLANEl CAVITY / .
AR ..

SEATING /

PLANE

CAVITY-DOWN
(TERMINALS NOT SHOWN)

FIGURE 10. Package cavity orientation.

5.2.9 Package drewings. Detailed package drawings and dimensional requirements shall be as specified on
figures 11 through 22.
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s 1/ Variations {all dimensions shown in inches}
; F-1 N F-2 N F-2A N F-3 N
g Config. C,D ? tonfig. A,B ? ctonfig. B ? Config. C ?
L Min Hax E | Min Nax E | Hin Max | E | Min Max | E
.030 | .085 .045 .085 045 1 115 .030 | .0V0
010 [ 022 010 | .022 015 | .0z2 010 | .022
b1 010 | 019 010 | .9 .5 | .019 .00 | .09
c -004 | .009 004 | .009 .004 | .009 .004 | .009
¢y L0048 006 .004 | 006 004 | 006 .004 | .006
D -— ] .390 13 ~~ ] .390 13
D1 -1 .280 | 3 -— { .280 | 3
E 235 | .260 235 | .260
Y] --—-| .280 ! 3 -~ 290 | 3
E2 | .125 -— 125 - 25 ——=
E3 | .030 -—= | 7| .030 -—- | 7| .030 -— |7
B4 | .240 | .260 .120 | .200
€5 -] .2B0 | 3 -— | .220 { 3
.05C BSC .050 BSC .050 BSC .050 Bsc
k .08 015 {2 .Q08 o5 b2 008 015 1 2 .008 015 7 2
.250 | .370 .250 | .370 270 | 370 J165 | 390
Q L026 ¢ 045 |11 ¢ .026 [ 045 |11 | .026 | 045 [11 | .026 | .045 {11
$1 | .005 -— | 6| .005 -1 6 | .005 -— | &} .005 —
s2 | .004 -~ 9 .004 -—
a 3a° 90° |10 30° 90° |10
M -~ |.0015 --- |.D015 ~— {.0015 --- [.0015
N 1% 14 14 14
Note 1, 12, 13

1/ Symbols in this column that are not on a configuration drawing are not

B

plicable to that configuration;
ank in the MIN MAX columns.

FIGURE 11.

28

this is further noted when a Line is

Flat pack style - Continued.
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3 1/ varijations (all dimensions shown in millimeters)
g Confgé? [ g ConfEQ? AB g COnfgé?AB g Confga? C g
E Min Ma£_+ E Min Max E Hin Max E Min Max E
A 0.76 | 2.16 1.14 | 2.16 1.14 | 2.92 0.76 | 1.78
0.25 | 0.56 0.25 | 0.56 0.38 | 0.56 0.25 1 0.56
b1 [ 0.25 | 0.48 0.25 | 0.48 0.38 | 0.48 0.25 | D.48
c 0.10 | 0.23 0.10 | 0.23 0.10 | 0.23 0.10 | 0.23
¢!} 0.10 | 0.15 0.10 | 0.15 0.1¢ | 0.15 0.10 | 0.15
D -— 1 .390 | 3 -1 390 | 3
D1 -— | 711 | 3 -— | 7.M |3
E 5.97 | 6.60 5.97 | 6.60
£1 -— | .280 | 3 ——= 1 290 1 3
E2 | 3.18 _— 3.18 —— 3.18 -——
E3 | 0.76 ~we 17| 0.76 -— | 7| 0.76 -7
E4 | 6.10 | 6.60 3.0515.08
ES -— | 7.11 { 3 -— | 5.59 | 3
e 1.27 BSC 1.27 BSC 1.27 BSC 1.27 BsC
k 0.20038{2|020]038|2}020}038|2|020[0381]2
L 6.35 | 9.40 6.35 | 9.40 6.856 | 9.40 4.19 { 9.9
Q 0.66 | 1.14 111 0.66 | 1.14 {11 [ 0.66 | 1.14 |11 | 0.66 | 1.14 |11
S1 ] 6.13 -— 0.13 -— | 6| 0.13 -— 1 61 0.13 -— | 6
52 | 0.10 -— - _— —- ——— 6.10 -— | 9
a 30° %0° (10 -— —-— -— —— g en® |10
M - .04 —- | D.04 —-—= | 0.04 --~ | 0.04
N 14 1% 14 %
Note 1, 12, 13
1/ Symbols in this column that are not on a configuration drawing are not

bL:

FIGURE 11.

plicable to that configuration
ank in the MIN MAX columns.

r
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this is further noted when a Line is
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s 1/ Variations {all dimensions shown in inches)

; F-4 N F-&4A N F-5 N F-5A N
g Config. A,B ? ctonfig. B ? config. A,B ? Config. B ?
L Min Max E | Min Max E | Min Max | E | Min Max | E
A L0453 .050 .045 115 .45 .085 .045 | 115

b .010 § .022 015 .022 .5 .022 015} .022

b1 .00 | .09 .5 .019 .05 .019 015 | .09

c .004 | 009 .004 | 009 .004 | .009 .004 | 009

cl 004 | 006 .004 | .006 .004 | 006 .004 .006

] --— | .280 | 3 -] .290 | 3 -— | 440 | 3 -— | 440 | 3
D1

E L2640 | .260 .240 | 260 .245 | 285 .245 | .285

3] -— | 30013 -— | .280 {3 --—- 1 .305 [ 3 -— } 35 1 3
E2 | 125 | - 25 | - 130 | —— 30 ) ---

E3 | .030 --= | 7| .030 -— { 7| .030 -—- | 7} .030 -— 17
E4

£S5

e .050 BSC .050 BSC .050 BSC .050 BsC

k 008 07512 .008) 015 | 2| .008| .095 | 2| .008)] 015 2
L .25G § 370 .250 370 .250 .370 .250 | 370

Q 026 | .045 |11 .026 045 (11 .026 045 11 026 | 045 1M
51 005 --- | 6| .005 --—— | 6 | .005 --- 1 6 [ .005 -— | 6
52

Q

M -—— |.0015 ~-- |.0015 -— | .0015 -— .001‘5

N 10 10 16 16
Note 1, 12, 13

1/ Symbols in this column that are not on a configuration drawing are not
this is further noted when a Line is

B

plicable to that configuration;

ank in the MIN MAX columns.

FIGURE 117.

30

Flat pack style - Continued.
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s 1/ Variations (all dimensions shown in millimeters)
; F-4 N F-4A N F-5 N F-5A N
g Config. A,B ? config. B g Config. A,B ? Config. B ?
L tin Max [ E | Min Max E | Min Max | E | Win Max | E
1.14 | 2.29 1.14 | 2.92 1.14 | 2.16 1.14 | 2.92
b 0.25 | 0.56 0.25 | 0.56 0.38 | 0.56 0.25 | 0.56
b1 | 0.25 | 0.48 0.25 | 0.48 0.38 | 0.48 0.25 | 0.48
c 0.10 | 0.23 0.10 | 0.23 0.10 | 0.23 0.16 i 0.23
¢1 | 0.10 | 0.15 0.10 | 0.15 0.10 | 0.15 6.10 | 0.15
o — |71 }|3 — | 7.37 } 3 - |11.18 | 3 --=1{11.18 | 3
1
E 6.10 | 6.60 6.10 | 6.60 6.22 | 7.75 6.22 1 7.24
E1 -— 176213 - 7.1 13 — 62 | 3 --- 180013
E2 | 3.18 —— 3.18 — 3.30 -— 3.30 —_—
E3 | 0.76 -— | 7| 0.76 - | 7] 0.76 -7 -— | 0.76 | 7
E4
E5
e 1.27 BSC 1.27 BsC 1.27 8sC 1.27 BSC
020|038} 2 (020038 2 |0.20|038|2)0.20] 03812
6.35 | 9.40 6.35 | 9.40 6.86 | 9.40 4.19 | 9.9%
G 0.66 { 1.14 |11 | 0.66 | 1.14 {11 | 0.66 | 1.14 |11 | 0.66 | 1.14 |11
51 | 0.13 -—= 16| 013 -~ 1 6] 0.13 -— | 6| 0.13 e | 6
$2
o
M —— 0.04 -~ | 0.04 -— | 0.04 wue 1 0,04
N 10 10 16 16
Note 1, 12, 13
17 symbols in this column that are not on a configuration drawing are not
g gh;c?gLghéoﬂ}naﬁkgoggiggggfion; this is further noted when a Line is

FIGURE 11. Flat pack style - Continued.
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applicable to that configuration;
blank in the HIN MAX columns.

$_"y’ variations {(all dimensions shown in inches)
B Confga? AL | 0] confige |6 config. €,0 | O |config.a8,0 | b
?_ Hin Max E Win Max E Hin Max E Min Rax ;
A 045 1 .090 -045 1 115 -045 1 090 L0453 | 100
Ax .068 | 085
b 015 | .g22 .15 | .022 .15 | .022 015 | .022
b1 | .0N5 | .19 05 | L0199 05 | .09 015 | 019
¢l | .004 | .006 .004 | .006 .004 | .006 .004 | 006
1 ——t 60 |3 —— | 640 | 3 -1 .540 | 3
D1 - | .530 ——- | 430 3 - | .410
E .300 | .420 .350 | .420 245 | L300
E1 — | 440 | 3} -— [ .450 | 3 -—- | .320 | 3
E2 | .180 | --- 180 | - 125 -— 30 -
E3|.030 | — |7 ] .030 | -— ) 7| .030}| -~} 7| .030| |7
E4 | .340 | .375 .245 | 285 .245 | 300
E5 -—-] .395 | 3 -— | .305 -== | .320
e .050 BSC .050 BsC 050 Bsc ‘_050‘BSC
k 008 .75 |2 ) 008 .05 )2 ) .008 .05 |21 .008} .05 1| 2
L .250 | 370 .250 | .370 .230 | 370 .e50 | 370
Q L026 | 045 (11 | .026 | .045 {11 | .026 | .045 |11 .026 | .045 |11
s1 | .005 -— | 6| .005 -— | 6 .005 w6 | .005 -— 16
21 0021 129 .004 -—— i 9 .00&F —— ¢
a 30° 90° |10 30° 90° 110 | 30° 90° (10
M -— |.0015 ~== |.0015 --- {.0015 == |.0015
N 24 24 24 20
Note i, 1, 13
1/ symbols in this column that are not on a configuration drawing are not

this is further noted when a Line is
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3 1/ Variations (all dimensions shoun in millimeters)
g ConfEE? ALL g Conf:;?AB g Confgé? c,D g Configtgn,B,D g
E Min Max E Nin MHax E Min Max E Min Max g
A 1.14 | 2.29 1.14 | 2,92 1.%4 1 2.29 1.14 | 2.92
Ax 1.73 | 2.16
b 0.38 { 0.56 0.38 § 0.56 0.38 | 0.56 0.38 | 0.56
b1 | 0.38 | 0.48 0.38 | 0.48 0.38 | 0.48 0.28 | 0.48
c 0.10 | 0.23 0.10 | 0.23 0.10 | 0.23 0.10 | 0.23
¢1 {1 0.70 ] 0.15 0.10 | 0.15 0.10 | 0.15 0.10 | 0.15
D - |16.26 | 3 --- |6.26 | 3 - 113.72
D1 — |13.46 | 3 -== 110.92 | 3 -— [(10.81 | 3
E 9.14 |10.67 9.14 110.67 6.22 | 7.62
£1 wee 111,18 | 3 -— |11.43 | 3 -—-— 1813 |3
E2 | 4.57 | —— 4.57 ——— 3.18 | --—- 3.30 =
B3 | 0.76 | —- 7] 0.76 -— | 7] 0.76 | — 71076 -—
€4 | B.64 | 9.53 6.22 | 7.24 6.22 | 7.62
ES -— |10.03 | 3 -— | 7.75 ] 3 -—- | 813 '3
e 1.27 8sC 1.27 8s¢C 1.27 BSC 1.2 BSC
k 0.20 | 0.38;2({0.20]038 | 2|0.20]0.38 |2 0.20] 0.38 |2
L 6.35 | 9.40 6.35 | 9.40 6.35 | 9.40 6.35 { 9.40
Q 0.66 | 1.14 M1 1 066 | 1.14 |11 | 0.66 1 116 111 | 0.66 | 1.4 |1
§1 013 | ——- 61 0.13 -— | 6| 0.13 | --- 6 | 0.13 -— | 6
s2 | 0.10 | ~-- 9 ’ 0.10 | - 0.10 -— 19
o 30° 90° 110 30° 90° {10 | 30° 90° |10
M -— 0.04 --- | 0.04 ~= 1 0.04 -— | 0.04
N 24 24 24 20
Note i, 12, 13

1/ Symbols in this column that are not on a configuration drawing are not

bL

plicable to that configuration; this is further noted when a line is

ank in the MIN MAX colamns.
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s 1/ variations (all dimensions shown in inches)
: F-9A N F-10 N F-11 N F-11A N
(B) tonfig. B 2 ctonfig. A ? config. A [% Config. B ?
L Min Max | E | Min Max | E | Min Max | E | Min Max | E
A .045 | 115 .045 | .092 .045 | .090 _045 | 115
.015 | 022 .15 | .022 .015 | .022 015 | 022
bt | .015 { .019 015 | .09 015 | .09 .5 | .09
¢ .004 | D09 .004 | .009 .004 | .009 .004 | .DD9
¢l  .004 | .006 .004 | .006 .004 | .006 .004 | .006
D -— | .540 | 3 -—— | 540 | 3 —-- | 740 3] -— [.740 3
]|
E L2645 | .300 .245 | 370 .340 | 380 460 |.520
E1 -— | .330 | 3 -— 1 .390 | 3 -—— 1 .400 | 3 = |.550 3
|| —| | —] — N R 80 | —-
E3 | .030 — {7 .030 | --- 7
E4
ES
e .050 BSC .050 BSC .0s0 BsC .050 BSC
k o008 | 015 1 2 | .005 .18 |2} .005| .018 | 2| .c0B {.015 2
L .250 | .370 .250 | 370 .250 | 370 .250 [.370
Q .026 | .045 |11 .026 | .045 1M 026 | 045 (11 .026 |.045 |11
s1 | .00C --- | 6 | .005 -— { 6| .005 -~ | 6| 000 | —- 6
52
a4
M -—- [.00M5 --- |.0015 — |.0015 --- | 0015
N 20 18 28 28
Note 1, 12, 13

1/ Symbols in this column that are not on a configuration drawing are not
this is further noted when a line is

plicable to that configuration;

a
bgank in the MIN MAX columns.

FIGURE 11.
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Flat pack style - Continued.
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31/ variations {all dimensions shown in millimeters)
g cOnfliz?AB 3 Confi;-.h?g g Confg;‘lA g Confi;?‘lg'ql g
E Hin Max E Min Max E Nin Max E Min Hax E
1.14 | 2.92 1.4 | 2.34 114 | 2.29 1.14 | 2.92
0.38 { 0.56 0.38 | 0.5¢ 0.38 | 0.56 0.38 | 0.56
b1 | 0.38 | 0.48 0.38 | 0.48 0.38 | 0.48 0.38 | 0.48
[ 0.10 | 0.23 0.10 | 0.23 0.10 § 0.23 0.10 | 0.23
¢l { 0.10 | 0.15 0.%0 | 0.15 0.10 | Q.15 0.10 | 0.15
) -— 1372 | 3 -— | 3.72 |3 --—~ |78.80 | 3 -~ 118.80 | 3
1)}
E 6.22 | 7.62 6.22 | 3.40 8.64 | 9.65 11.68 |13.21
El -— | 838 | 3 —— 199 |3 ~= 110.76 | 3 -~ [13.97 | 3
E2 | 3.30 -— 4.57 —_—
E3 | D.76 -— | 7 7 7107 — 7
E4
ES
e 1.27 Bs¢ 1.27 BSC 1.27 BSC 1.27 BscC
K 02003812 ]013]0.46 |2 (013])0.46]2]0.201}0.38])2
6.35 | 9.40 6.35 | 9.40 6.35 | 9.40 6.35 | 9.40
Q 0.66 [ 1.4 |11 | 0.66 | 1.14 |11 | D.66 | 1.14 |11 | 0.66 [ 1.14 [11
st | 0.00 —= 161013 | ~~- 6 [ 0.13 -— | & | D.00 -— | 6
24
H -— | 0.04 - | 0.04 -—- | 0.04 --- | 0.04
N 20 18 28 28
Hote 1, 12, 13

1/ Symbols in this column that are not on a configuration drawing are not
this is further noted when a Line 1s

l'ICﬂDLE to that con‘r'lguratwn,

bfank in the MIN MAX columns.

FIGURE 11.
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Flat _pack style - continued.
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‘? i/ variations (all dimensions shown in inches)
g Coni;;? B g COD;;;:.’, A g Conﬁg? A g Con'lf:;;? A g
?_ Min Max E Min Max E Min Max E Min Max E
A 090 1 130 060 | (090 .060 | 090 .060 | .090
.015 | .022 05 o.o22 015 | .o22 .05+ .022
bt | .15 | .09 05 | .09 .05 1 .019 .015 | .9
c .004 | 009 004 | 009 .004 | _DD9 .004 } 009
¢l | .004 | .006 L004 | 006 .004 | .006 .004 | .006
] ~— } .760 | 3 -— | 430 | 3 -- | 480 | 3 -— 1 530 | 3
)
E .380 | .420 305 | 355 .305 | .355 .305 | .355
E1 ~— | 440 | 3| -— 1 375 [ 3 -— | 375 | 3 -—= 1 375 |3
€2 180 | ---
E3 .030 y —
E4
ES
e .050 BsC .050 Bs¢ .050 Bsc .050 BSc
k 008 | 015 |2} 005 .018| 2| .005| .09 | 2] 0051 .018 |2
L .250 | .370 .250 | 370 .250 [ .370 .250 | .370
*] 026 F .045 (11 | .026 | 045 [T .026 | 045 |NM 026 | .045 N
$1 D00 | ---| 6} 005 -~ 1 6| .005 -— | 6 | .005 -— | 6
52
a
M --- |.0015 --~ {.0015 -== |.0015 --= |.0015
N 28 16 1 20
Note 1, 12, 13

1/ Symbols in this column that are not on a configuration drawing are not
appticable to that configuration;

blank in the MIN MAX columns.

FIGURE 11.

this is further noted when a line is

36
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s 3 variations (ALl dimensions shown in millimeters)
; F-12 N F-13 N -4 N F-15 N
g Config. B ? Config. A ? Config. A ? Config. A ?
L Min Max | E Min Max | E Min Max | E Min Max | E
2.29 § 3.30 1.52 | 2.29 1.52 | 2.29 1.52 | 2,29
0.38 | 0.56 0.38 § 0.56 0.38 | 0.56 0.38 | 0.56
b1 | 0.38 | 0.48 0.38 | 0.48 0.38 | 0.48 0.38 | 0.48
¢ | 0,10 | 0.23 0.10 | 0.23 0.10 | 0.23 0.10 | 0.23
¢l : D101 015 010 1 015 .70 ;| C.%5 0.10 | 0.5
D -— 118.80 [ 3 - 110.92 [ 3 -— [12.19 | 3 -— 1 13.46| 3
Dt
E | 9.65 [10.67 7.75 | 9.02 7.5 | 9.02 7.75 | 9.02
Ej - [11.98 | 3 -— | 9.53 | 3 -— 195313 -—= | 9533
E2 | 457 | ---
E3 | 0.76 -—-
E4
ES
e 1.27 BSC 1.27 BSC 1.27 BSC 1.27 BSC
k [0.20 1038270131046 (2{013|0.46|2[013]0.46]2
L 16351 9.40 6.35 | 9.40 6.35 | 9.40 6.35 [ 9.40
@ | 0.66 114 |11 ]| 0.66 | 1.14 (11 | 0.66 | 1.14 |11 | 0.66 | 1.14 |11
51 0.00 | -— | 6| 0.13 --= 1 6| 0.13 -— | 6] 0.13 -— | 6
s2
a
--= | 0.04 - { 0.04 -—= | 0.04 ——- | 0.04
N 28 16 18 20
NOTE | 1, 12, 13

1/ Symbols in this column that are not on a confi

it

plicable to that configuration;
ank in the MIN MAX columns.

guration drawing are not

this is further noted when a Line is

style - Continued.
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?1:‘ Varistions (ALl dimensions shown in inches)
g Con?}é? A g Comfi'r?;.7 A g L‘orl:;}g. B g
] T T T
L Min Max | E Min Max | E Min | Nom | Max E
.060 | .090 .060 | 090 .090 | .107 | .120
b .015 | .022 .015 | .022 .05 == | .020
bt | .015 | .019 015 | .09 015 | .M7 | .9
c .004 | .009 004 | 009 .004 ---1 .007
¢l | 004 | (006 .00 | 006 004 | 005 | .006
D -— | .630 | 3 -— | 730} 3 -— -— | .830 | 3
"M
E .330 | .380 .330 | .380 472 | 480 | .4B8
El — 400 | 3 —- ] 400 ] 3 - -— | 490 | 3
E2 .350 — —
E3 .030 -— -—
E4
£S
e .050 BsC .050 BSC .050 BSC
005 018 [ 2] 005 | .018 )2 008 0121} 015} 2
.250 | 370 .250 | 370 .270 | .320 | .370
Q 026 | 045 {11 | .026 | 045 |11 | .026 | .035 | .045 (M
51 605 -— | 6] .005 -— 1 6 .005 ——= -— | 6
52
a
N --- |.0015 ~-= |.0015 -— ~== | .0005
N 24 28 32
Note 1, 12, 13

1/ Symbols in this column that are not on a configuration drawing are not
ﬁfpl1cgble to that configuration; this is further noted when a line is
blank Tn the MIN MAX columns.
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3 1/ Variations (ALl dimensions shown in millimeters)
B Configo A | 0 ::onﬁg A |0 config B 3
?. Hin Hax E Win Max ; Hin Nom | Max 1!::
1.52 | 2.29 1.52 | 2.29 2.29 [ 2.72 | 3.05
b | 0.38 | 0.51 0.38 | 0.5 0.38 } ~---| 0.31
b1 | 0.38 | 0.48 0.38 | 0.51 0.38 | 0.43 | 0.48
c {0.10}{0.23 0.10 | 0.23 0.0 -— | 0.18
¢1 1 410 ] 015 0.10 | 0.15 0.10 § 0.13 1 015
4 --- 116.00 | 3 - |18.54 | 3 -— -— 129.08 | 3
01
E | 8381 9.65 B.38 | 9.65 11.99 112.19 |12.40
EV | -—— 11076 [ 3| — |10.16 [ 3| ~— | -— {12.65] 3
E2 BB | -~— | -—
B3 0.7 | —— [ — |7
E4
E5
e 1.27 B3¢ 1.27 BSC 1.27 BSC
013 | 0.46 |2 | 013 | 0.46 | 2} 0.20| 030|038 2
6.35 | 9.40 6.35 | 9.40 6.86 | 8.13 ] 2.40
@ | 0.66 | 1.14 |11 ] 0.66 } 1.14 {11 | 0.66 | 0.89 | 1.14 |1
51 | 0.13 --={ 6 { 0.13 — [ 61 013 -— -— ] 6
s2
o
- | 0.04 - | 0.04 — | ~— 100
N 24 28 32
NOoTE | 1, 12, 13

1/ Symbols in this column that are not on a configuration drawing are not
aYpLicque to that configuration; this is further noted when a line is
blank in the MIN MAX columns.

FIGURE 11. Flat pack style - Continued.
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NOTES:

10.

1.

12.

13.

Index area: A notch or a pin one identification mark shall be located adjacent to pin one and shatl
be located within the shaded area shown. The manufacturer's identification shall not be used as a pin
one identification mark. Alternatively, a tab (dimension k) may be used to identify pin one. This
tab may be located on either side of terminal one as shown in detail A, or it may be located on
terminal one as shown in detail B.

If a pin one identification mark is used in addition to a tab, the Limits of dimension k do not apply.

This dimension allows for off-center Lid, meniscus, and glass overrun.

Dimensions b1 and ¢1 apply to Lead base metal only. Dimension M applies to lead plating and finish
b g alinan s Thae mavimm bimitba AF load AdAimancisane h and o an M 2hall ha mascinad 2+ tha rantrnid oF
WA D . TG BCGA TV % THFL WD W Lae = ullllc!l;’lv‘l? M OCIW W W M IO Lt W LW T Chh Wil WL Wi

the finished lead surfaces, when solder dip or tin plate Lead finish is applied.
N is the maximum number of terminal positions.

Measure dimension $1 at all four corners, see 5.2.5. There is an alternative minimum limit to
dimension 51, see 5.2.Z.

For bottom-brazed lead packages, no organic or polymeric materials shall be molded to the bottom of
the packege to cover the leads.

Optional, see note 1. If a pin one identification mark is used in addition to this tab, the minimum
limit of dimension k does not apply.

Applies to leads exiting the end of the body (short side) and closest to the corners.

Lead configuraticn is optional within dimension E except dimensions b and ¢ apply (see 5.2.1).
bimension Q shall be measured at the point of exit (beyond the meniscus) of the lead from the body.
Dimension Q minimum shall be reduced by .0015 inch (0.038 mm) maximum when solder dip lead finish is
applied.

See tables VI and VI1 for descriptive type designators.

Configurations C and D are inactive for applications in new equipment design, see 4.8.

FIGURE 11. Flat pack style ~ Continued.
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A— —D—
DATUM D

CENTEFIPLANE\ P AmE—
N
-i— E

2 3
INDEX AND
TERNAL N, 4 t/’\u U
ID AREA SEE DETAILS E AND F
{eobb @IcIA-B@L@J
Le

1]
SEE DETAILS A, B,

N
N
\

DATUM D
CENTER
PLANE

(]
>
z
[ ]
as ]

BCSEE VA W4 7 1
BAS iy !
g i lll a5
PLANE '
SEE 5.2.4 | a1
S1 (4) PLAC _ L— ltl
A a

b2 IN) PLACES——I ]-— I-'—LE] (N-2) PLACES [eA/2 "I““ (N) PLACES

b (N) PLACES —=fl=— [Pleze @cla-B RO ]

iPcce Bicla-8B[0D ]

Configuration A
Ceramic, glass-sealed

FIGURE 12. Ddual-in-line package style.

41



DATUM DO
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=]

™ ™ ™

CENTER PLANE \

N

-+
N/2

INDEX AND
TERMINAL NO. 14
ID AREA

A

N

==

bbb @[c[a-BB[0®]
D

SEE DETAILS A, B,
C AND O

Esm
NN S
SEE DETAILS E AND F

DATUM D
CENTER

BASE
PLANE

SEATING

PLANE [

SEE 5.2.4

S1 (4) PLACES —=

b2 (N) PLACES

b (N} PLACES

|
N

_L

—

[Plcce @lcla-8CI 0B |

FIGURE 12.

{N-2) PLACES

p—

[$saa ®[c[a-BO[0O

PLANE
B
E4
!
| —= E3 |= |
—a-|
eA

Configuration B
Ceramic, metal-sealed, bottom-brazed leads

Dual-in-Line package style - Continued.
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DATUM D N
CENTER PLANE [—A—] —0—
. . i 1y 1
N
+ £
2 3 N/2
INDEX AND-——/’/ﬁé
TERMINAL NO. 4 — — — (::"J =
ID AREA SEE DETAILS E AND F
[{P]obb @[c[a-BB[D O]
SEE Dé%AILS A, B parut D
. B, CENTER
//“C AND D 52 PLANE N — g
BASE : }
PLANE-—————ﬂ\\i:/ ‘ A N
SEATING L —€— o
PLANE - -5
SEE 5.2.4

St (4} PLACES —

b2 (N) PLACES —

(N)

[l

b
PLACES

[Plccc @[c[A-BO[DO ]

THUJ&LHEU N w:

A (N-2) PLACES - eA %
eA/2 -

(N) PLACES
[saa ®@[cia-e@[DO]

sl == i

tonfiguration €

Ceramic, metal-sealed, side-brazed leads

FIGURE 12. Dual-in-line package style - Continued.
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BASE METAL
— M // LEAD FINISH
|

f
R L
c1 (C)
{1 1
1 B i
~——— (D) ——=]

SECTION A-A

!
L

/— LEAD
. 025 MAX /

BRAZE FILLET
SEE NOTE 13

.040 MAX -

SECTION B-B

FIGURE 12. bDual-in-line package style - Continued.
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w— | D2 | —>Ib2i—‘—"b2"—

-~

S

\/\

e e

| b =

DETAIL A

(HALF LEAD)

4
- b = —-bl"‘

DETAIL B DETAIL C

A

| b =

DETAIL D

{ACCEPTABLE ALTERNATIVE LEAD WIDTH TRANSITIONS b TO b2 OR b3)

y

e/2

__'Hj /

%

(EVEN NUMBER OF LEADS PER SIDE)

%
v

DETAIL E

DETAIL F

(ODD NUMBER OF LEADS PER SIDE)

FIGURE 12. Dual-in-Line package style - {ontinued.
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s 1 variations (all dimensions shown in inches) 2f
; p-1 N D-2 N p-3 N D-4 N
B Y 0 0 0
E Min Max E Min Max E Min Max E Hin Max E
A - | .200 -— .200 -— .225 —— .200
A6 | 026 (2| 06| 026 | 2| Ma ] 026 | 2 014 | 026 | 2
b1 | .M& | 023 |3} M4 ] 023 ]3| .04 | 023 | 3| .014 | .023 | 3
b2 | .045 | 065 | 4 | 045 | .065 | 4 | 045 | 065 | &4 | .045 | .065 | &
b3 | .023 | .045 | 5| .023 | .045 } 5 | 023 | 045 } S| .023 | .045 | 5
c 008 | .on8a 2} .008{ .018{2; .008| .M8B]2]| .008|.0181]2
¢t | 008 | .M5 (3| .008| .5 |3 | .008] .05 |3 .008} .075 |3
D -— 1 .785 ; &6 -— } .B4D | 6 - 11.290 § 6 —= | 405 | 6
220 | 30| 6] 220 30| 6] 500 610 | 6] .220) .310 | 6
E2 | .100 -— .100 - .270 — .100 ———
E3 ; .050 ~— [ 7] .050 — {7 | .050 -— {7 | .050 -— | 7
e .100 Bsc .100 BsC .100 BSC .100 BSC
el .300 8sC L300 BsC .600 BSC .600 BSC
eh/2 .150 BSC .150 BsC .300 BSC .300 BSC
L 2125 | 200 | 8 | .125 | .200 120 | 200 125 | .200 | 8
Q .015 | .060 .015 | .0&0 015 075 .15 | .060
Q1 | .020 —-— .020 -—- .020 - .020 -—
§$1 | .005 -== 10 [ .005 -- 110 [ .005 --- 10 | .00% -— 110
s2 | .005 --- {11 | .005 -—- [11 | .005 ~== 1M1 | 005 -— M
a S0° | 105° 90° | 105° 90° | 105° 90° | 105°
aaa -~ | .015 -— | .M5 -— 1 .15 -—= 1 015
bbb -— | .030 -— | .030 --- | .030 -— | .030
ccg - .010 -— | .10 -— [ .00 -~ 1 .010
] -— {.0015 | 2 -— j.0M5 | 2 - |.0M5 | 2 -— |.0015 | 2
N 14 12 16 12 24 12 8 12
Hote 1, 14

1/ Symbols in this column that are not on a_configuration drawing are not
ngL1cable to that configuration;

ank in the MIN MAX columns.

this is further noted when a Line is

2/ ALl configurations except as noted.

FIGURE 12. Dual-in-line package style - Continued.
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s/ variations (all dimensions shown in millimeters) 2/
; D-1 N -2 N b-3 N D4 N
0 T i T T
L Min Max | E | Min Hax E | Min Max | E | Min Max | E
A -— | 5.08 -—— | 5.08 -— | 5.72 -— | 5.08
0.36 | 0.66 | 2 1 0.36 | 0.66 | 2 | 036 | 0.66 | 2| 0360662
b1 1 0.36 | 0.58 | 3|1 0.36 | 0.58} 3|03 1058|303 |058]|3
b2 | 1.6 | 1.65 | 4 | 1.14 | 165 | 4 | 114 | 1.65 | &4 ] V.14 | 1.65 | &
b3 | 0.58 | 1.14 { 5|1 0.58 | 174 | 5| 058|114 | 5{058 ] 114 ][5
¢ 0.20 1 0,46 1 21 0.20 | 0.46 | 2| 0.2010.46 | 2| 0.20 | 0,46 | 2
¢1 | 0,201 038131020/ 0.38(3(0.20{0.381{3|0.20]0.38]|3
b -— {19.94 | 6 - 121.34 | & - |32.77 | 6 -— |10.29 | 6
E 5.5917.87 1 6 59 1 7.87 6 112,70 [15.49 1 6 [ 559 | 787 | 6
E2 | 2.54 -— 2.54 — 6.86 -— 2.54 —
E3 | 1.27 -— | 7 | 1.27 -— | 7| 1.27 -— | 7| 1.27 -7
e 2.54 BSC 2.54 BSC 2.54 BSC 2.54 Bsc
eA ?.62|BSC 7.62 BsSC 15._24 BSC 7.62 BSC
eA/2 3.81 BSC 3.81 BsC 7.62 BSC 3.81 Bsc
L 3481508 | 8| 3.18 | 5.08 3.05 | 5.08 318 | 5.08
Q 0.38 | 1.52 0.38 | 1.52 0.38 | 1.91 0.38 | 1.52
Q1 | 0.51 e 0.3 . 0.5 -— 0.51 --—-
$1 ] 0.13 -—- {10 { 0.13 --- 110 { 0.13 ~== (10 { 0.13 -— |10
s2 §{ 0.13 -— {1 | 0.13 -— |11 { 0.13 - |11 1 0.13 -— M
o 90° [ 105° 90° | 105° 90° | 105° 90° | 105°
aaa ~uw | 0.38 -— | 0.38 --- | 0.38 --- | 0.38
bbb s | 0.76 -— | 0.76 -- 1 0.76 -~ | 0.76
cce — 1 0.25 -1 0.25 --= [ 0.25 - | 0.25
M == | 0.038{ 2 --- | 0.038] 2 --- 1 0.038] 2 --- | 0.038| 2
N 14 12 16 12 24 12 8 12
Note 1, 14
1/ symbels in this column that are not on a_configuration drawing are not
g gé;c?gL:h:ongnagAiogzzaggz?1on; this is further noted when a Line is
2/ ALl configurations except as noted.

FIGURE 12.

Dual-in-line package style - Continued.
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51/ variations (all dimensions shown in inches) 2/
& D-5 g 0-6 g D-7 g 0-8 g
E Min Max E Min Max E Min Hax g Hin Max E
A -— ] .225 --- | 200 -— | .225 --- | .200
4 026 )2 04 0262 .0 | 026 | 2| 014 | .026 | 2
b1 | 014 | 025 | 31 014 [ 023 | 3§ .014 | 023 | 3| .014 | .023 | 3
b2 | .045 | 065 | &4 | .045 | 065 | 4 | 045 | .065 | &4 | .045 | .065 | &
b3 | 023 | .045 | 5| .023 | .045 | 5 | .023 | .045 [ 5 | .023 | .045 | 5
c 008 | m8 2] .008| .018|2 008 | .n8 (2| .008 | .18 | 2
¢1 | .008;: 015 | 3| . 008 .15 | 3| .008 .95 |3 | 008 | .015 |3
] - |12.096 | 6 -—- 1 .960 | & -— |1.1%1 | 6 --- |1.060 { 6
E 510 | 620 {6 | 220§ 310 [ 6| .350 1 .40 | 6 | .220 | .30 | &
E2 | .280 -— -100 -— .270 - .100 -
E3 | .050 -— | 7 { .050 -—= | 7 .050 - | 7| .050 -} 7
] .100 BSC .100 BSC .100 BSC .100 8sC
e -600 BSC -300 BSC .400 BSC .300 BSC
eA/2 -300 BSC .150 BsC .200 BSC 150 BSC
L 125 | 200 125 | .200 125 | .200 .125 | 200
Q N5 1 070 | 9] 015 | 070 .15 | .070 015 | 070 | 9
a1 | .020 ——— .020 - .020 -—- .020 -—-
$1 .005 -— |90 | .005 ~=~ (10 | .005 --- |10 [ .005 --~ {10
s2 | .005 —— (11 | .005 -—- |11 | .005 == 111 1 005 - |11
a %0° | 105° 90° | 105° 90°  |105° 90° | 105°
aaa --= 1 .015 -— | .05 -— ] .15 -— | .05
bbb -— | .030 --- | .030 --= 1 .030 --- | .030
cce -— | .010 ~-== 1 .010 -— [ .00 --- | .010
M -— |.0015 | 2 -— {.0015 | 2 -— |.0015 | 2 -— |.0015 [ 2
N 4 12 18 12 2 12 20 12
Hote 1, 14
1/ symbols in this column that are not on a_configuration drawing are not

gfplicable to that configuration;

ank in the MIN MAX columns.

2/

this is fur

ALl configurations except as noted.

?

FIGURE 12. Dual-in-line package styles - Continued.
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53/ Variations {alt dimensions shown in millimeters) 2/
: D--5 N -6 N D-7 N D-8 N
: : : ; ?
L Hin Max | E | Min Max E | Min Max | E | Min Max | E
A —-—- | 5.72 --- 1 5.08 -— | 5.72 ~-- | 5.08
b 0.36 | 0.66 | 2 |0.36 1 0.66|2|0.36 | 0662 }036]|066172
b1 {036 1 0.58 |3 | 0.36{0.58|3]|0.36]|05813]|]03)058]|3
b2 | 1.14 | 1.65 | 4 | 1.14 1 1.65 | 4 | 1.14 | 1.65 | 4 | 1,14 | 1.65 | &
b3 | 0.58 § 1.14 | 5 ] 0.58 | 1.14 | 5| 058 | 1.14 | 5| 0.58 | 1.14 | 5
c 0.20 | 0.46 | 2 {0.20 | 0.46 | 2 | 0.20 | 0.46 | 2 | 0.20 | 0.46 | 2
¢1 | 0.20 038133020/ 0.38|3{0.20{038|3|020[038]3
] -— 53.24 | 6 -—- 12438 | 6 ] --- (28.22 | 6 - 126.92 | 6
E |[12.95 {15.75 | 6 { 5.59 | 7.87 | 6 | 8.89 {10.41 | 6 | 5.59 | 7.87 | 6
E2 | 7.1 - 2.54 -—_ 6.86 -— 2.54 —
E3 | 1.27 -— | 7 11.27 -— 71127 -— | 7] 1.27 -— 7
e 2.54 BSC 2.54 BSC 2.54 BSC 2.54 BSC
eA 7.62 BSC 7.62 BSC 95.24 8BSC 7.62 BSC
eh/f2 3.81 BSC 3.81 BsC 7.62 BSC 3.81 BsC
L 3.18 | 5.08 3.18 | 5.08 3.18 | 5.08 3.18 | 5.08
Q 0.38 | 1.78 0.38 | 1.78 0.38 11.78 19| 0.38 (1.78
Q1 | 0.51 - 0.51 —— 0.5 -— 0.51 ——
$1 | 0.13 wee (10 | 0.13 ~- |10 | 0.13 -—- |10 | 0.13 -—- |10
s2 | 0.13 -— (11 ] 0.13 === 11" | 0.13 -— {11 | 0.13 - M
o 9° |105° 90°  [105° 90°  |105° 90° {105°
aaa --— | 0.38 --- | 0.38 -—- | 0.38 -~ | 0.38
bbb -—- | 0.76 -1 0.76 w== 1 0.76 -—- | 0.76
cec -— | 0.25 - | 0.25 -—- 1 0.25 -— | 0.25
H -—— | 0.038] 2 -— | 0.038] 2 --- ] 0.038 2 -— | 0.038] 2
N 40 12 18 12 22 12 20 12
Note 1, 14

1/ Symbols in this column that are not on a_configuration drawing are not

afplicqble to that configuration;
blank in the MIN MAX columns.

this is further noted when a line is

2/ ALL configurations except as noted.

FIGURE 12.

bual-in-line package styles - Continued.
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s 1/ variations (atl dimensions shown in inches) 2/
; p-9 N p-10 N p-11 N D-12 N
g ? ? Ctonfig. A,C ? Config. A,C ?
L Min Max | E [ Min Max E | Min Max | E | Win Max | E
- | 200 -—= ] .232 -— | .2a5 -— | .225
D16} 026 | 2 .04 026 | 2 014 | 026 | 2| .0N4 | 026 | 2
b1 | .04} .023 | 3| .014{ .023 | 3| .04 | .023 | 3 | .04 | .023 | 3
b2 | 045 | .065 | 4§ .045 | .065 | 4 | .045 | .065 | &4 | .045 | .065 | &
b3 | 023 | .045 | 5 ¢ .023 | D45 | 5| .023 | 045 | 5 | 023 | 045 | 5
c .008 § M8 |2} .008 | .018 2| 00B| 0182 )| .008)| .0181]2
¢l | .008} .05 | 3| .008|.015}3 ) .008| .015 |3 | .008| .15 3
D -— [1.280 | 6 -— [1.490 | & -— |1.250 1 6 — |2.540 | 6
E 220 310 [ 6| 500 610 | 6| 350 | 410 ) 6| .B7D | 920 | 6
E2 | .100 ——— .270 ———
E3 | .050 -—-- 17| .050 -— |7
e .100 BSC .100 BsC .100 BSC .100 BSC
eA .300 BSC .600 BSC .400 BSC .900 BsC
eAf2 .150 BSC .300 BSC .200 BSC -450 BSC
L 125 1 200 125 | .200 185 | .200 .125 | .200
Q M5 | 060 015 | 060 M5 | 060 | 9| .015 | .O70 | 9
Q1 | .020 -— .020 -—-
s1 | .005 -— |10 | .005 -— |10 | .005 -—- |10 | .0O05 -— 110
52 | .005 -— 11| .005 -— |11 .005 --- 111 | .005 -— M
a 90° | 105° 90° | 105° 90° | 105° 90° | 105°
@aa --- | .15 - | 015 -— | .015 - | .05
bbb — 1 030 -— | .030 --- 1 .030 -— | .030
cce -— | .0 --= | .0M0 ---{ .010 -— | .010
M --= {0015 | 2 —— [.0015 | 2 --- |.0015 § 2 -— |.0015 | 2
N 24 12 28 12 24 12 50 12
Note 1, 14
1/

BU

this is fur

ALl configurations except as noted.

Symbols in this column that are not on a_configuration drawing are not
plicable to that configuration; g
ank in the MIN MAX columns.

FIGURE 12. Dual-in-line package styles - Continued.
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51/ variations (all dimensions shown in millimeters) 2/
N D-9 N b-10 N D-11 N D-12 N
B ? 0 config. A,C ? config. A,C ?
L Nin Max | E | Min Max E | ®in Max { E | Min Max | E
-—- | 5.08 - | 5.92 - | 5.72 -— 1 5.72
0361066 12 0.36 {066 |21036)|066[2)036]| 0662
b1 | 0.36 ] 0.58 | 3 | 0.36 | 0.58 ;3036 |058(3]|0.36|0.58;3
b2 | 1.94 | 1.65 | 4 | 1.14 | 1.65 1 4 | 1,14 | 1.65 | 4 [ 1.14 | 1.65 | &
b3 | 058 |1.14 |5 {058 114 |5 | 058 |1.14 [ 5] 058114 |5
¢ 0.20 { 0.46 } 2 | 0.20 | 0.46 | 2 [ 0.20 | 0.46 | 2 | 0.20 | 0.46 | 2
¢c1 (020038 |3]|0.20/0.38|3{020|038|30.20]038]|3
D -— |32.51 | 6 -— |37.85 | 6 -— {3175 | 6 -m |64.52 | 6
(3 5.59 1 7.87 | 6 112.70 |15.49 | 6 | 8.89 {10.41 | 6 |22.10 |23.37 | 6
E2 | 2.54 - 6.86 e
E3 | 1.27 - | 7| 1.27 — 17
e 2.54 BSC 2.54 BSC 2.54 BsC 2.54 BSC
eA 7.62 BSC 15.24 BSC 10.16 BSC 22_86 BSC
eh/2 3.81 BSC 7.62 BSC 5.08 BSC 11.83 BSC
L 318 ! 5.08 318 | 5.08 3.18 | 5.08 3.18 | 5.08
Q 0.38 | 1.52 0.38 | 1.52 { 9 | 0.38 | 1.52 0.38 | 1.78
Q1 | 0.51 -— 0.5 -—
$1 1 0.13 -—— {10 { 0.13 - (10 | .13 —-— |10 | 0.13 —- |10
s2 | 0.13 -—- 111 | 0.13 --~ 11 | 0.13 -~ 11 | 0.13 -— M
a 90° { 105° 90® | 105° 90° | 105° 90° | 105°
aaa -— 1 0.38 --- 1 0.38 --- | 0.38 -— | 0.38
bbb -— | 0.76 -— 1 0.76 -— | 0.76 -— | 0.76
cee - | 0.25 -— | 0.25 -— | 0.25 -—= | 0.25
H -—- | 0.038| 2 --- | D.038] 2 -—- | 0.038] 2 -— | 0.038§ 2
N 24 12 28 12 24 12 50 12
Note 1, 14
1/ Symbols in this column that are not on a configuration drawing are not

plticable to that configuration;

a
bTank in the RIN MAX columns.

2/

FIGURE 12.

this is further noted when a Line is

ALL configurations except as noted.

Dual-in-line package styles - Continued.
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variations (all dimensions shown in inches)

1/
) CODf?;?SC Conf2;?4A,c Confg;?sA,C

Symbol #min Max Note Min Max Note Min Max Note
A -— .225 - .225 130 .230
b .014 .026 2 014 .026 2 014 .026 2
b1 014 .023 3 .04 .023 3 -4 .023 3
b2 045 .065 4 045 .065 4 045 .065 4
b3 023 J045 5 .023 JO45 5 .023 045 5
c .018 2 .008 .018 2 .008 .018 2
cl .008 .015 3 .008 .015 3 .008 015 3
D -—— |3.24 6 -—=  |2.435 6 —— {1.485 6
E 870 .920 6 .510 .620 6 .240 310 6
E2
E3
e .100 BSC .100 BSC .100 BSC
e .900 BSC .600 BSC .300 BSC

eAs2 .450 BsC .300 Bsc .150 BsC
L 125 .260 125 .200 115 .200
Q .015 .070 .015 .070 9 .015 100 9
a1
s1 .005 -— 10 [ .005 - 10 005 - 10
s2 005 -— 1 .00s —— 11 .005 - 1
a 90° 105° 90° 105°

aaa — .015 - 015 -— .05

bbb -— 030 —— 030 -— .030

cce ——— .00 —— .o - .00
" — 0015 2 -— .b015 2 - .0015 2
N 64 12 48 12 28 12
Note 1, 14

1/. Symbols in this column that are not on a configuration drawing are not
applicable to that configuration;

the MIN M

Rl el
vLanx 111 Lhe

HIN HAX

colldmns.

this is fur

2/ ALL configurations except as noted.

FIG

URE 12.
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"y variations (all dimensions shown in miltimeters)
Canga?BC COnfga?AA,c COhf?;?SA,C
Symbol Hin Max Note Min Max Note Min Max Note
A -— 5.72 -— 5.72 3.30 5.84
b 0.36 .66 2 0.36 0.66 2 0.36 0.66 2
b1 0.36 0.58 3 0.36 c.58 3 0.36 0.58 3
b2 1.4 1.65 4 1.14 1.65 4 1.14 1.65 4
b3 0.58 1.14 5 0.58 1.14 5 0.58 1.14 5
c 0.20 0.46 2 0.20 0.46 2 0.20 D.46 2
c1 0.20 0.38 3 0.20 0.38 3 0.20 0.38 3
b -— 82.30 6 - 161.85 6 -— |37.72 6
£ 22.10 | 23.37 5 12.95 [15.75 <] 5.10 7.87 6
E2
E3
e 2.54 BSC 2.54 BSC 2.54 BSC
eA 22.86 BSC 15.24 BSC 7.62 BSC
eA/s2 11.43 BSC T.62 BSC 3.81 BSC
L 3.18 5.08 3.18 5.08 8 2.92 5.08 8
Q 0.38 1.78 0.38 1.78 0.38 2.54
(=3
$1 0.13 —— 10 0.13 -— 10 .13 - 10
s2 0.13 —— 11 0.13 -— " 0.13 -——— "
a 90° 105° 90° 105°
aaa -— 0.38 -— 0.38 -— 0.38
bbb — 0.76 -— 0.76 -— 0.76
cee -— 0.25 ——— 0.25 —— 0.25
M -— 0.038 2 —— 0.038 2 - 0.038 2
N 64 12 48 12 28 12
Note 1, 14

1/ Symbols in this column that are not on a configuration drawing are not

g?plicabie to that configuration;

ank in the MIN MAX columns.

2/ AlLL configurations except as noted.

FIGURE 12.

Dual-in-line package styles - Continued.
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Index area: A notch or 8 pin one identification mark shall be located adjacent to pin one and
shall be located within the shaded area shown. The manufacturer's identi¥ication shall not be used
as a pin one identification mark. C

The maximum Limits of lead dimensions b and ¢ or M shall be measured at the centroid of the
finished lead surfaces, when solder dip or tin plate lead finish is applied.

Dimensions bt and c1 apply to lead base metal only. Dimension M applies to tead plating and finish
thickness. .

The b2 minimum dimension of .045 inch (1.14 mm) shall be ithementgd one year from the date of this
standard. Until that date, a minimum dimension of .038 (0.97 mm) is acceptable. See 5.2.4

Corner leads (1, N, N/2, and N/2+1) may be configured as shown in detail A. For this configuration
dimension b3 replaces dimension b1.

This dimension allows for off-center lid, meniscus, and glass overrun.

For configuration B, nc organic or polymeric materials shall be molded to the bottom of the package
to cover the leads.

Pointed or rounded lead tips as shown in details B and C are preferred to ease insertion, but are
not mandatory.

pimension @ shall be measured from the seating plane to the base plane.

Measure dimension 51 at all four corners, see 5.2.5.

Measure dimension $2 from the top of the ceramic body to the nearest metallization or lead
N is the maximum number of terminal positions.

Braze fillet shall be concave. The maximum dimensions of this fillet include solder dip or tin
plate Lead finish, if applied.

See tables VI and VII for descriptive type designators.

FIGURE 12. bual-in-tine package style - Continued.
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SECTION A-A

FIGURE 13. cCan style.
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Variations (all dimensions shown in inches)

Symbol A1 A2 A3 Ab
Min Max |Note Hin Max |Note Min Hax [Note Rin Max [Note
A .165 .185 .165 185 L165 .185 . 240 .260
(1.2} .Mé .m9 il .06 .9 1 .6 .9 1 016 019 1,5
b1 .é .021 1 016 .021 1 .016 021 1 .06 021 1.5
P2 016 .024 .Né 024 016 .024 016 021 1,5
¢ .335 375 .335 375 .335 375 .350 .370
¢o1 .305 .335 .305 .335 305 335 .35 .335
¢n2 110 -160 110 .160 .110 .160 2
e .200 BSC .230 BSC -230 BsC .200 BSC
el .100 BSC 115 BSC -115 BsC .100 BSC
Fo| — | .00 -} .040 — | .00 009 | 125
k .027 .034 027 .034 .027 .034 027 .034
k1 027 045 3 .027 045 3 .027 .045 3 .029 .040 3
L .500 .750 1 .500 .750 1 -500 750 1 .500 750 1
L -_— .050 1 -— .050 1 ——- 050 1 - .G50 1
L2 .250 - 1 .250 — g .250 —— 1 .250 —_— 1
Q 010 045 010 045 .00 045 2
o 45° BSC 36° BSC 30° BSC 45° BSC 4
B 45° BSC 4 36° BSC 4 30° BSC 90" BSC 4
N 8 5 10 5 12 5 3 5
Notes 6, 7, 8

FIGURE 13. <Can style - Continued.
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Variations (all dimensions shown in mitlimeters)

Symbol Al A2 A3 FYA
Min Max |Note Min ¥ax |Note Min Max [Note Min Max iNote
A 4.19 4.70 4.19 4.70 4.19 4.70 6.10 6.60
¢b 0.41 0.48 1 0.41 0.48 1 0.4 0.48 1 0.41 0.48 1
¢b1 0.41 0.53 1 0.4 0.53 1 0.41 0.53 1 0.41 0.53 1
¢h2 0.41 0.61 0.41 0.61 0.41 0.61 0.41 0.61
iV 8.51 9.40 8.51 9.40 8.51 9.40 8.8% 9.50
.07 7.75 8.51 7.75 8.51 7.75 8.51 8.00 3.51
02 2.79 4.06 2.79 4.06 2.79 4.06 2
e 5.08 BSC 5.84 BSC 5.84 BSC 5.08 BSC
el 2.54 BSC 2.92 BSC 2.92 BSC 2.54 BSC
F — 1.02 -— 1.02 -— 1.02 — 1.02
k 0.69 0.86 0.69 0.86 0.69 0.86 0.69 0.86
k1 0.69 1.14 3 0.69 | 1.14 3 0.69 1.14 3 0.69 1.14 3
L 12.70 | 19.05 1 12.70 | 19.05 1 12.70 | 19.05 L 12.70 | 19.05 1
L1 -— 1.27 1 -— 1.27 1 ——— 1.27 1 -— 1.27 1
L2 6.35 -— 1 6.35 — 1 6.35 — 1 6.35 —— 1
Q .25 1.14 0.25 1.14 0.25 1.4 2
a 45° BSC 36° BsC 4 30° BSC 4 45° BSC 4
B 457 BSC 4 36° BSC 4 30° BSC 4 90° BSC 4
N 3 5 10 5 12 5 3 5
Notes 6, 7, 8
FIGURE 13. Cen style - Continued.
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All leads) ¢b applies between L1 a
lane. Diameter is uncontrolled in

The package feature described by dimension symbols ¢02

n L2 and .500 from

and Q does not exist for

& a
rom the reference plane.

variation A4;

therefore the reference, base, and seating planes are the same for this variation.

Measured from maximum diameter of the product.

¢ is the basic spacing from the centerline of the tab to terminal 1 and 8 is the basic spacing of

each lead or lead position (N -1 places) from &, looking at the bottom of the package.

N is the maximum number of terminal positions.

True position is measured in a plane .054 inch +.001 -.000 inch below the base plane.

This style package may be measured by direct methods or by gauge.

See table VI for descriptive type designators.

FIGURE 13. Can style - Continued.
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T | SEATING
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SEE NOTE 4 L‘—l Pl oLl L d ‘
/ \\é
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SECTION A - A

FIGURE 14. Ceramic, metal-sealed, single-in-line package style.
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symbol (ALL dimensions in inches) |(ALL dimensions in millimeters)
$1 Note 51 Note
Min Nom Max Rin Nom Max

A 055 | .060 | 065 1.40 1.52 1.65

A2 012 | .04 | 018 0.30 0.36 0.46

b .04 -— | .021 3 0.36 -—— 0.53 3

b1 0146 | M6 | .8 3 0.36 0.4 0.46 3

c .0og -—t{ .7 0.20 — 0.43

cl .008 | .00 | .04 3 0.20 0.25 0.36 3

D .220 | .225 | .240 5.59 5.72 6.10

e .050 BSC 1.27 BSC

E 154 | U160 | 166 3N 4.06 4.22

L 475 -— -— 12.06 -— -—-

M -— --- | .003 3 -— -— .08 3
Notes 1

NOTES:
1. Dimensioning and tolerancing in accordance with ANSI Y14.5M-1982.
2. Controlling dimension, inch. . .
3. Maximum increase when lead finish A or B is applied.
4. The increase in the b dimension, as a result of lead finishes, does not change

the positional tolerance, .010, which is applied at MNC of .ois.

FIGURE 14. Ceramic, metal-sealed, single-in-line package style - Continued.
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CORNER OPTIONAL
4 PLLS SEE NOTE 10

$] 001 G| HE)

SEE NOTE 45

- : D -t
OPTION A 1/
NOTES 2, 3 AND 6 _

H}l.ooa ®[e|F® -6 O @l —-L 1

LI0
\

TOP VIEW

s——’%_ +__

I
SEE NOTE 7

7

E3
SEE £
NOTE 4

h X 45‘—:1—*_-
,F___

/]
|
INDEX COHNEHJ

J X

i
T EhucHre506]

45° SEE NOTE 15

e D3 A | SEE NOTES
SEE NOTE 4—""’1 a1{ 9 AND 13
[77]-003]€] , [
: ]

.002 MIN

.004/1

SEE NOTES
7 AND B

|_[.00a]H oo
.004 F-
SEE NOTE 16 __l__ nopoo
T - B-
Oomooa
P ORI IS e nhoo
SEE NOTES 4 AND 14
> nnr‘lrln‘frl\ﬁ

|

2 X PLANES 1 AND 2

NOTE iB

OPTION B
SEE NOTES 2,4 AND B

PLANE 2

PLANE 1
| I SEE DETAIL C

L L
2 3

SEE DETAIL B

ND §'S SPACED AT
"""—""1752 EQUAL TO L]

2 X
'iihu"i 1

PLANES 1 AND 2

INDEX CORMER

NE §'S SPACED AT
EGUAL TO El

2 X PLANES i AND 2
2 PLS

L
2 X PLANES 1 AND 2

FIGURE 15. Ceramic, metal-sealed, square and rectanqular leadless chip carrier styles.
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X

1
e \ 1

Y/ a i

—~ 5 b

- }Je—.020 x 45°
DETAIL B
DETAIL A N —
SEE NOTE 11
SEE NOTE 12
el e 005 MAX .0075 MAX
PLANE 2 {G.i3mmj [.4190mm)
(0. 15mm) {
LCC PACKAGE
j ¢ /
AN WY AN AN Y ANNY AN AN v ], 006
L.OO? {0. 18mm} PLANE 1 /"~ (0.15mm}

.0002 (0.005mm)

el aTade)

DETAIL C

SOLDER DIPPED LEADLESS CHIP CARRIER

FIGURE 15. Ceramic, metal-sealed, square and rectangular leadless chip carrier styles - Continued.
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5 Square only - variations (atl dimensions shown in inches)}

; N N N N

g c-1 [:l_) C-1A ? -2 ? C-2A ?

L Hin Hax E Min Max E Min Max E Hin Max E
A .060 100 19,13 | 050 075 19,13 ) 06D 00 19,13 | .060 075 19,13
A .050 .088 .050 .065 .050 .088 .050 .065

B — —— — —— — - — ——

Bl .02z 028 16,6, ) (022 028 |4,6, | .022 .028 4,6, 1 .022 028 (4,6,

14 A4 fa 14

B2 .07T2 REF 7,8 .072 REF 7.8 .072 REF 7.8 .072 REF 7,8
83 .006 .022 n . 006 .022 1 006 .22 " 006 .az22 14
D/E .292 _308 .292 .308 342 .358 -342 .358
D1/ET]  .150 BSC .150 Bsc .200 BSC .200 Bsc
D2/E2 .075 BSscC 16 .075 BsC 16 .100 8s¢ 16 100 Bsc 16
DI/ES| - .308 4 - .308 4 —— | .358 4 -— .358 4
e .OSDIBSC .OSOIBSC .050 BSC .OSOIBSC

el | 015 | — la,12] 15| — |4,32.] M5 | — (412 ) 005 | — |4,12
h .040 REF 10 .040 REF 10 .040 REF 10 .040 REF 10

.020 REF 10 .020 REF 10 .020 REF 10 -020 REF 10

L .045 055 045 | .055 D45 .055 -045 .055

L1 045 055 .045 | 055 .045 055 045 055

L2 .075 .095 7,8 075 | .095 7,8 | .075 095 7,8 | .075 .095 7,8
L3 003 015 11 003 | 015 T .003 .05 " .003 015 11
ND/NE 4 5 4 5 3 5 5 5
N 16 5 16 5 20 5 20 5
Note 1

FIGURE 15, (Ceramic, metal-sealed, square and rectangular leadless thip carrier styles -'cOntinued.
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$ Square only - variations (all dimensions shown in millimeters)
g c-1 g C-1A g c-2 g C-2A g
o T T T T
L Min Max E Min Max E Min Rax E Min Max E
A 1.52 2.54 2,13| 1.52 1.9 9,13] 1.52 2.54 9,13( 1.52 1M 9,13
A 1.27 2.23 1.27 1.65 1.27 2.23 1.27 1.65
B — — — —_— —— —— —— ——
81 | 0.56 { 0.71 4ﬁ2, 0.56 | 0.7 4&2, 056 | 0.7 ffﬂé’ 0.56 | 0.7 11.£6,
B2 | 1.83 REF 7,8 | 1.83 ReF 7,8 [ 1.83 REF 7,8 [ 1.8 REF 7,8
B3 |0.%5 0.5 | N 0.15 0.56 | % 0,15 { 0.5 | 1M 0.15 0.56 | %1
BD/E | 7.42 7.82 7.42 7.82 849 9.0¢ 8.69 9.09
0M/E1 3.81 BSC 3.81 BsC 5.08 BSC 5.08 8SC
b2/E2 1.90 BSC 16 1.90 BSC 16 2.54 BsC 16 2.54 Bsc 16
p3/E3| - l 7.82 4 -— 7.82 4 — .09 4 — 9.09 4
e 1.27 BSC 1.27 BSC 1.27 BsC 1.27 8SC
el | 0.38 — | 4,12] 0.38 4,12| 0.38 4,12| 0.38 4,12
h 1.02 REF 10 1.02 REF 10 1.02 REF 10 1.02 REF 10
j 0.51 REF 10 0.51 REF 10 0.51 REF 10 0.51 REF 10
L 1.14 1.40 1.14 1.40 1.14 1.40 1.14 1.40
U1 1.14 1.40 1.14 1.40 1.14 1.40 1.14 1.40
L2 1.90 2.41 7,81 1.90 2.41 7,8 | 1.90 2.4 7,8 | 1.90 2.41 7,8
L3 0.08 D.38 " 0.08 0.38 n 0.08 0.38 11 0.08 0.38 1
ND/NE 4 4 5 5 5 5 5
N 16 5 16 5 20 5 20 5
Note 1
FIGURE 15. Ceramic, metal-sealed, square and rectanqular leadless chip carrier styles - Continued.
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$ Square only - variations (all dimensions shown in inches)
g c-3 g C-3A g C-4 g C-4A g
] T T T T
L Min Max E Min Max E Min Max E Min Max E
A .060 | .100 |9,13 | .060 | .075 |9,13 | .060 | .100 [9,73 | .060 [ .075 {9,13
A1 .050 .088 050 | 065 050 088 .050 .065
B r— —— —— R, — — — —
B1 .0z22 .028 | 4,6, .022 | .028 4,6, -022 .028 4,6, .022 .028 | 4,6,
14 1% 14 1%
B2 .072 REF 7.8 .072 REF 7,8 .072 REF 7.8 .072 REF 7.8
B3 .006 .022 11 .006 .022 1 .006 022 11 -006 022 | M
b/E | .395 410 395 410 442 460 L4h2 -460
D1/E1 .250 BSC .230 BSC -300 BSC .300 BSC
D2/E2 -125 Bs¢ 16 125 Bsc 16 .150 BSC 16 .150 BSC 16
D3/E3| --- | 410 4 410 4 e 460 4 — 460 4
e .050 BSC .050 BSC .050 BsC .050 8s¢
et .05 -— 4,12] .015 -— 4,12 .5 — 4,12 .015 - |4,12
h .040 REF 10 .040 REF 10 .040 REF 10 .040 REF 10
j .020 REF 16 .020 REF 10 .020 REF 10 .020 REF 10
L 045 .055 .045 .055 045 055 .045 | .055
L1 045 .055 045 L0535 .045 055 . 045 055
e .o7s | 095 | 78] .075 | .0o95 |78 .05 | 095 |7,8] .o7s| 095 | 7.8
13 .003 .015 1 .003 .05 1 .003 .015 M .003 | .05 "
ND/NE 6 5 6 5 7 5 7 5
N 24 5 24 5 28 5 28
Note 1
FIGURE 15. Ceramic, metal-sealed, square and rectangular leadless chip carrier styles - Continued.
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$ Square only - variations (all dimensions shown in millimeters)
g -3 g ' C-3A g C-4 g C~&A g
o T T T T
L Min Max E Nin Max E Min Max E #in Max E
A 1.52 2.54 | 9,13} 1.52 1.9 9,13| 1.52 2.54 2,13} 1.52 1.M 9,13
Al 1.27 2.23 1.27 1.65 1.27 2.23 1.27 1.65
B — _— _— — —_— _— —_— _—
81 0.56 0.7 4,6,] 0.56 0.7 4,6,1 0.56 0.71 4,6,] 0.56 0.71_ | 4,6,
14 14 1% 14
B2 1.83 REF 7.8 1.83 REF 7.8 1.83 REF 7,8 1.83 REF 7,8
83 0.15 0.56 1" 0.15 0.56 " 0.15 0.56 " 0.15 0.56 "
D/E (10.03 |10.41 10.03 10.41 11.23 |11.68 11.23 | 11.68
M/E1 6.35 BSC 6.35 8sC 7.62 BSC 7.62 BSC
p2/E2 3.18 BSC 16 3.18 BSC 16 3.81 BSC 16 | 3.81 BSC 16
D3/E3| -— 10.41 4 -— 10.41 4 -—_ 11.68 4 ———— 11.68 4
e 1.27 BSC 1.27 8SC 1.27 BsC 1.27 BSC
et 0.78 0.38 | 0.38 | 0.38
h 1.02 REF 10 1.02 REF 10 1.02 REF 10 1.02 REF 10
j 0.51 REF 10 0.51 REF 10 0.51 REF 10 0.51 REF 10
L 1.14 1.40 1.14 | 1.40 1.14 1.40 1.14 1.40
L1 1.14 1.40 1.14 1.40 1.14 1.40 1.14 1.40
L2 1.90 2.41 7,8 | 1.90 2.41 7,8 | 1.90 2.41 7,8 1 1.90 2.41 7.8
3 0.08 0.38 1 0.08 0.38 1 0.08 0.38 " 0.08 0.38 1
ND/NE & 5 6 5 7 5 7 5
N 24 5 24 5 28 5 28 5
Note 1

FIGURE 15. Ceramic, metal-sealed, square and rectangular leadless chip carrier styles - Continued.
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$ Square only - variations (all dimensions shown in inches)

M N N N K

(B) -5 ? -6 ? -7 2 -8 g

L Min Hax E Hin Max E Hin Max E Min Max E
A 064 Jigb | 9,13) .08 L1120 9,13 .08z .10 9,15 .082 20 19,73
Al 054 .08g 072 -088 072 .094 072 094

B 033 039 6 .033 039 & 033 039 6 -033 039 ]
B .022 .028 $£6, 022 .028 #ié . - p22 .028 fl. 46, .022 .oz28 ? 5.6'
g2 .072 REF 7,8 072 REF 7,8 .072 REF 7,8 072 REF 7,8
83 006 .022 11 006 .022 1" .00é .022 1 .006 .022 11
D/E | 640 -662 -1 739 761 .938 962 1.135 [|1.165
p1/E1 300 B3¢ 600 Bsc .800 8sC 1.000 Bsc
b2/E2 .250 BSC 16 .300 BsC 16 -400 BSC 16 -500 8sC 16
D3/E3| --—- I 662 4 -— .662 4 -— l .862 4 -— |1.D65 4
¢ .050 BSC .050 BSC .050 8sc .050 BSC

el 015 I - 4,92 015 | --- 4,12] G5 | --- 4,92] .015 I o 4,12
h .040 REF 10 .040 REF 10 -040 REF 10 -040 REF 10

i .020 REF 10 .020 REF 10 .020 REF 10 .020 REF 10
L 045 033 045 053 045 055 .045 055

L 045 055 045 055 045 055 -045 055

L2 .075 .095 7,81 .075 .095. 7,8 | .075 .095 7,8 ] .075 095 7,8
L3 .003 .05 11 .003 015 11 .003 .03 11 .003 015 MK
ND/NE 11 5 13 5 17 5 21 5
N 44 5 52 5 68 5 84 5
Note 1

FIGURE 15. Ceramic, metal-sealed, square and rectangular Leadless chip carrier styles - Continued.
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S Square only - variations (all dimensions shown in millimeters)

Y

M N N N N
B c-5 [+] c-6 4] c-7 0 c-8 o]
0 ¥ T T T

L Min Max E Hin Max E Min Hax E Min Max E
A 1.63 3.05 2,13 2.08 3.05 9,13} 2.08 3.05 9,13 2.08 3.05 9,13
Al 1.37 2.24 1.83 2.24 1.83 2.39 1.83 2.39

] 0.84 0.99 6 0.84 0.99 6 0.84 0.99 6 0.84 0.99 6
Bl 0.56 0.7 4,6, 0.56 0.7 4,6,] 0.56 0.7 4,.6,1 0,56 0.7 4,6

% 147 % 1%’
B2 1.83 REF 7.8 | 1.83 rer 7,8 | 1.83 REF 7.8 1.83 REF 7,8
g3 | 015 o056 [11 |05 0.5 {11 [0.45 056 [ 1 |015 [056 |11
D/E | 16.26 | 16.81 18.77 | 19.33 23.83 | 24.43 28.83 | 29.59
p1/ET|  12.70 BSC 15.24 BSC 20.32 BSC 25.40 BSC
D2/E2| 6.35BSC | 16 7.62 BSC 16 10.16 BSC 16 12.70 8SC | 16
D3/E3] --- | 16.81 | 4 — 1681 | 4 | ~—- |21.89| 4 — | 2705 | &
e 1.27 BSC 1.27 Bsc 1.27 BsC 1.27 Bsc
e1 | 0.38 — | 4,12} 0.38 | - {4,192} 0.38 | -— | 4,12| 0.38 — | 4,12
h 1.02 REF 10 1.02 REF 10 1.02 REF 10 1.02 REF 10
0.51 REF 10 0.51 REF 10 0.51 REF 10 0.51 REF 10
L | 1.14 | 1.40 1.1 | 1.40 1.1 | 1.40 1.14 | 1.40
| 1.4 | 1.40 1.1 | 1.40 1.14 | 1.40 1.1 | 1.40

L2 1.90 2.41 7,8 | 1.90 2.4 7,8 (1.90 2.41 7,8 [ 1.90 2.41 7,8
L3 0.08 0.38 " 0.08 0.38 " 0.08 0.38 1 0.08 0.38 1

ND/NE 1 5 13 5 17 5 21 5
N [7A 5 52 5 68 5 84 5
Note 1

FIGURE 15. Ceramic, metal-sealed, square and rectanqular leadless chip carrier styles - Continued.
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$ Rectangular only - variations (atl dimensions shown in inches)
M N N N N
g -9 ? C-9A ? €-10 ? C-10A ?
L Min Max E Min Hax E Min Max E Min Max E
A .060 .120 9,13] .060 .075 9,131 .060 20 |9,13 | (060 .075 9,13
M .050 .088 .050 .065 .050 .088 .050 .065
B [ — —_— J— —— —— — —_—
B1 .022 .028 4,6,| 022 -028 4,6,1 .022 .g28 4,6, .022 .028 4,6,
14 14 14 14
B2 .02 REF 7.8 .072 REF 7.8 .072 REF 7,8 .072 REF 7,8
B3 .006 022 " -006 -022 1 006 .022 1 .006 022 1"
D .280 .305 .280 305 .280 .305 .280 .305
D1 -150 BSC .150 BSC .150 BSC .150 BSC
D2 .075 BSC 16 075 BSC 16 .075 BSC 16 .073 BSC 16
D3 -— 2305 4 -— .305 4 -— .305 4 ——— .305 4
E 345 l .365 345 | .365 AT 440 7 ’ 440
E1 .200 BSC .200 BSC .200 BSC .200 BSC
E2 .100 BSC 16 .100 BSC 16 -100 Bsc 16 .100 BSC 16
E3 -—- | .365 4 - | 365 4 — | 440 4 -— l 440 4
e .050 BSC .050 BsC .050 BsC .050 BSC
el .015 - 14,12 | .05 -—=  |4,12 .05 -~ 14,12 | .05 -—  |4,12
h .040 REF 10 .040 REF 10 .040 REF 10 .040 REF 10
j .020 REF 10 .020 REF 10 .020 REF 10 .020 REF 10
L 045 I .055 045 | .055 045 I 055 045 l 055
L1 045 .055 .045 .055 075 .0%0 075 .090
L2 .075 .095 7,8 | .075 095 7,8 | .075 .148 7,8 | .075 148 7.8
L3 .003 015 11 .003 .05 11 .003 .015 1 .003 .05 1
ND 4 5 4 5 4 5
NE 5 5 5 5
N 18 5 18 5 18 18 E
Note 1
FIGURE 15. Ceramic, metal-sealed, square and rectangular leadless chip carrier styles - Continued,
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3 Rectanguiar oniy - variations (ail dimensions shown in miiliimeters)
g c-9 g C-%9A g c-10 g C-10A g
E Hin Max E Min Max E Min Max g Min Max E
A 1.52 3.0% 9,13] 1.52 1.90 2,131 1.52 3.05 9,13 1.52 1.90 9,13
Al 1.27 2.24 1.27 1.65 1.27 2.24 1.27 1.65
B —— —— —— —— ——— -_— —_— ———
B1 | 0.56 o7 {4,605 |07 )4e6,|056 [0.71 |4,6,]|05 |07 |4,
14 14 14 14
B2 1.83 REF 7,8 1.83 REF 7.8 1.83 REF 7,8 1.83 REF 7,8
B3 0.15 Q.56 1" 0.15 0.56 1 0.15 0.56 " 0.15 0.56 1
[ 7.1 7.75 7.11 7.75 7.1 7.75 7.11 7.75
D1 .8 K | -y 3.3
02 1.90 BSC 16 1.90 8sC 16 1.90 BsC 16 1.%0 BSC 16
B3 —— 7.75 4 — 7.75 4 ——= 7.75 4 — 7.75 4
E |8.76 ) 9.27 8.76 ! 9.27 10.59 l 11.18 10.59 ] 11.18
E1 5.08 85C 5.08 BSC 5.08 BsSC 5.08 BSC
E2 2.54 BSC 16 2.54 BSC 16 2.54 BSC 16 2.54 BSC 16
E3 9.27 4 9.27 4 11.18 4 11.18 4
e 1.27 BSC 1.27 BSC 1.27 BSC 1.27 BSC
el 0.38 - 4,12] 0.38 ——- 4,12) 0.38 -—- 4,121 0.38 -— 4,12
h 1.02 REF 10 1.02 REF 10 1.02 REF 10 1.02 REF 10
i 0.51 REF 10 0.51 REF 10 0.51 REF 10 0.57 REF 10
L 1.14 | 1.40 1.1 | 1.40 1.14 | 1.40 1.14 | 1.40
L1 1.4 1.40 1.1 1.40 1.90 2.29 1.90 2.29
L2 1.90 2.41 7,8 { 1.90 2.4 7,8 { 1.90 3.76 7,81 1.9 3.76 7,8
L3 0.08 0.38 1 0.08 0.38 1 0.08 0.38 1 0.08 C.38 M
ND 4 5 4 5 4 5 5
NE 5 5 5 5 5
N 18 18 5 18 S 18 5
pote | 1 -
FIGURE 15, Ceramic, metal-sealed, sguare and rectangular leadless chip carrier styles - Continue
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$ Rectangular only - variations (all dimensions shown in inches)
M N N N N
g -1 ? c-11A ? c-12 ? C-124 ?
L Min hax E Hin Max E Min Hax E Min RHax E
A .060 1200 19,13 | L0680 .075 |9,13 | .060 120|913 | 060 075 9,13
Al .050 .088 050 .065 .050 .088 .050 .065
B J— —— [— ——— — _ - ——
B1 .gz22 .028 4,6, .022 .028 4,6, .022 .028 4,6, 022 .028 4,6,
14 1% 14 %
B2 .072 REF 7.8 .72 REF 7.8 .072 REF 7.8 .072 REF 7.8
83 .005 022 1 .006 022 M .006 .022 " .006 .02 1
] 342 .358 .342 .358 442 458 Ah2 .458
D1 .200 BSC .200 BsC .300 BSC .300 BSC
D2 .100 BsC 16 .%00 BSC 16 .150 BsC 16 -150 BSC 16
D3 -— .358 4 -— .358 4 -— .458 4 e 458 4
E .540 | .560 .540 ' .560 .540 ‘ .560 .540 | .560
E1 .400 8SC .400 BSC -400 BSC 400 BsC
E2 .200 BSC 16 .200 BSC 16 -200 BSC 16 .200 Bsc 16
E3 —— .358 4 e .558 4 -— .558 [ -— .558 4
e .050 BsC .050 BSC .050 BSC .050 BSC
el 015 — a2 F M5 | - 4,12 | .5 | —-- 1412 | 015 -— 14,12
h .040 REF 10 .040 REF 10 .040 REF 10 .D40 REF 10
i .020 REF 10 .020 REF 10 .020 REF 10 -020 REF 10
L .045 055 045 .055 .045 .055 045 055
L1 045 055 045 .055 074 055 .045 @55
L2 075 095 7,8 | 075 .095 7.8 | .075 .095 7,8 | .075 095 7,8
3 .003 015 1 .003 .015 1 .003 .05 " .003 .015 "
ND 5 5 5 5 7 5 7 5
NE 9 5 9 5 g 5 g 5
N 28 5 28 5 32 5 32
Note 1
FIGURE 15. Ceramic, metal-sealed, square and rectangular leadless chip carrier styles - Continued.
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$ Rectangular only - variations (all dimensions shown in millimeters)

g c-11 g C-11A . g t-12 g C-12A g

1{., Min Max E Min Max E ttin Wax E ‘ Min Max E

A 1.52 3.05 2,13| 1.52 1.9 9,13{ 1.52 3.05 9,13 1.52 1.91 .13
Al 1.27 2.24 1.27 1.65 1.27 2.24 1.27 1.65

B - - _— — _— —_— _— —

81 0.56 0.7 4,6, 0.56 0.7% 4,6,] 0.56 0.7 4,6,] 0.56 0.7 4.6,

1% 14 14 14

B2 1.83 REF 7.8 1.83 REF 7.8 1.83 REF 7.8 1.83 REF 7,8
B3 0.15 0.56 1 0.15 0.56 1" 0.15 0.56 1" 0.15 0.56 k|
D 8.69 9.09 8.69 9.09 11.23 | 11.63 11.23 | 11.63

D1 5.08 BSC 5.08 BsC 7.62 BsSC 7.62 BSC

b2 2.54 BsC 16 2.54 BSC 16 3.81 BSC 16 3.81 BsC 16
b3 - 9.0% 4 —_— 9.09 4 —_— 11.63 4 -—— 11.63 4

E 13.72 | 14.22 13.72 ’ 14.22 13.72 l 14.22 13.72 ' 14.22

E1 10.16 8sC 10.16 BSC 10.16 BSC 10.16 BsC

g2 5.08 BSC 16 5.08 BSC 16 5.08 BSC 16 5.08 BSC 16
E3 — 14.17 4 — 14.17 4 — 14.17 4 -—- 14.77 4
e 1.2?IBSC 1.27 BSC 1.27IBSC '\.ETIBSC

el | 0.38 | 4,12| 0.38 | 4,12| 0.38 | 4,12f 0.38 | 4,12
h 1.02 REF 10 1.02 REF 10 1.02 REF 10 1.02 REF 10
)] 0.51 REF 10 0.51 REF 10 0.51 REF 10 0.51 REF 10
L 1.14 1.40 1.14 1.40 1.14 1.40 1.14 1.40

L1 1.14 1.40 1.14 1.40 1.14 1.40 1.4 1.40

L2 1.90 2.41 7,81 1.90 2.4 7,81 1.90 2.4 7,8 | 1.90 2.4 7,8
3 0.08 0.38 i 0.08 0.38 1 0.08 0.38 11 0.08 0.38 1
ND 5 5 5 5 7 5
NE 9 5 9 S 5 9 5
N 28 5 28 5 32 5 32 5
Note 1

FIGURE 15. Ceramic, metal-sealed, square and rectangular leadless chip carrier styles - Continued.
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Rectanguiar only variations
Symbolt c-13 c-13 Notes
Inches Millimeters
Min Hax Hin Max
A 060 120 1.52 3.05 2,13
Al .050 .088 1.27 2.23
81 .022 .028 .56 .7 4,614
B2 072 REF 1.83 REF 7,8
B3 .006 .022 15 .56 1"
)] .280 .305 7.1 7.75
1 .150 B8sC 3.81 BSC
D2 .075 BSC 1.90 BSC 16
b3 -— .305 — 7.75 4
E 420 | 440 10.67 [11.18
E1 .250 BSC 6.35 BSC
E2 .125 BSC 3.17 BSC 16
E3 —— ! 440 -— |11.18 4
e .050 BsC 1.27 BsC
el .015 — .38 — | 4,12
h .040 REF 1.02 REF 10
.020 REF -51 REF 10
L 045 .05% 1.14 1.40
L1 .045 055 1.14 1.40
L2 a75 -0%5 1.90 2.41 7.8
L3 .003 .05 .08 .38 11
ND 4 4 5
NE 6 6 5
N 20 20 5
Note 1

Ceramic, metal-sealed, square and rectanqular leadless chip carrier styles ~ Continued.
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Rectangular only variations
Symbot C-13A C-13A Notes
Inches Millimeters
Min Max Min Max
A .o 075 1.52 1.90 9,13
A1 .050 .065 1.27 1.65
B1 .022 .028 .56 M 4,6
B2 .O72 REF 1.83 REF 7.8
B3 006 022 5 .56 "
D .280 .305 7.1 7.75
] -150 BSC 3.81 BSC
D2 075 Bsc 1.90 BSC 16
03 -— | .305 -— | 7.5 4
E 420 L4640 10.67 11.18
E1 .250 BSC 6.35 BSC
E2 .125 Bs¢ 3.17 BSC 16
E3 - | 440 - |11.18 4
e .050 Bsc 1.27 BSC
el M5 - .38 —— 4,12
h .040 REF 1.02 REF 10
j -020 REF .51 REF 10
L .045 055 1.14 1.40
[Ny .045 .055 1.14 1.40
L2 075 .095 1.90 2.4 7,8
L3 .003 .05 .08 .38 "
ND &4 4 5
NE 6 [ 5
N 20 20 5
Note 1

Ceramic, metal-sealed, square and rectangular leadless chip carrier styles — Continued.
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See table VI for descriptive type designator.
To specify options A or B in acguisition documents, see figure 1.

Metallized castellations shall be connected to plane 1 terminals and extend toward plane 2 across
at least two layers of ceramic or completely across atl of the ceramic layers to make electrical
copnection with the optional nlane 2 terminals.

Unless otherwise specified, a minimum clearance of .015 inch (0.381 mm) shall be maintained between
all metallized features (e.g., lid, castellations, terminals, thermal pads, etc.).

Symbal "N" is the maximum number of terminals. Symbols "ND" and "NE" are the number of terminals
2lanes tha sidos Af lanath 'll\ll and llr:“ respect Tosand oy
ELVIng LT 21uULS Wi AL L anng T eapcLiLIveELy.

The required plane 1 terminals and optional plane 2 terminals shall be electrically connected.

The index feature for terminal 1 identification, optical orientation or handling purposes, shall be
within the shaded index areas shown on planes 1 and 2. Plane 1 terminal 1 identification may be an
extension of the length of the metallized terminal which shall not be wider than the Bq dimension.
See note 8 for more details.

Plane 1 is the heat radiating surface. This surface may optionally be metallized with a
checkerboard pattern of thermal conduction pads. The pad centerlines shall be aligned with the
terminal centerlines. The number of pads in the pattern is determined by the following algorithm:
(ND - 2) x (NE -2) see note 5. When this option exists, the terminal 1 index feature may be
additionally or atternately defined by deleting the thermal pad which is adjacent to terminal 1.

Dimension "A" controls the overall package thickness. When a window Lid s used, dimension "A"
must increase by a minimum of .010 inch (0.254 mm) and a maximum of 040 inch (1.020 mm).

The corner shape (square, notch, radius, etc.) may vary at the manufacturer's option, from that
shown on the drawing.

See 5.2.6 and figure 8. Dimensions "B3" minimum and "L3" minimum and the appropriately derived
castellation {ength define an Unprotected three dimensional space traversing all of the ceramic
layers in which a casteilation was designed. {(lasteilation are required on bottom iwo Layers,
optional on top ceramic layer.) Dimensions "B3" maximum and "L3" maximum define the maximum width
and depth of the castellation at any point on its surface. Measurement of these dimensions may be

made prior to solder dipping.

Corner metallization for terminals may have a .020 inch by 45° maximum chamfer to obtain the e
dimension.

Chip carriers shall be constructed of a minimum of two ceramic layers.

The pad metallization, including annular ring, at the pad-to-package edge shall be within the
virtual pad width established by true position dimensioning.

The tolerance is intended to limit package edge anomalies caused by material protrusions, such as
rough ceramic, and misaligned ceramic layers.

vwhen the number of terminals per side is even, datums F, G, and H are located at the terminal array
centars. When the number of terminals per =:1dp is odd, datums F, and H are located at the

Ll AL 0, Ua LS 2, 4

centers of the center terminals.

"]

FIGURE 15. CLeramic, metal-sealed, square and rectanqular leadless chip earrier styles - Continued.
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FIGURE 16. Ceramic, glass-sealed, gullwing-lead, chip carrier style.
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FIGURE 16. C(eramic, glass-sealed, qullwing-lead, chip carrier style - Continued.
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FIGURE 16. Ceramic, glass-sealed, quliwing-lead, chip carrier style - Continued.
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S Variations (all dimensions shown in inches)
; N N N
B c-G1 0 c-G2 0 C-G63 0
E Min Max E Min Max E Min Max ;
A .085 .190 3,5 | .085 190 | 3,5 | .085 L1590 3,5
Al 075 .150 075 .150 .075 2150
A2 010 .040 010 .040 .010 -040
b .018 .g22 .018 .022 .18 -022
¢ 007 .0mM .007 .11 007 .o
D/E 942 948 1.226 |1.244 1.425 [1.445
D1/E1 | .642 .658 6 .942 .958 6 1.142 |1.158 6
D2/E2 -250 Bsc .400 BSC .500 BSC
D3/E3 .500 Bs¢ -800 BSC 1.000 BSC
e .050 BsC .050 BsC .050 BSC
L .140 REF .140 REF .140 REF
L1 060 ] —- 040 | -—- 040 | ——
L2 .035 REF .035 REF -035 REF
Q .095 105 095 -105 .095 .105
Q1 060 070 .060 070 .050 .G70
Q2 NA NA NA
R 015 | ——- 015 ) ——- 015} ---
r1 NA NA NA
ND/NE 1 1,7 17 1,7 21 1,7
N 44 1.2 68 1,2 84 1,2
Note 8
FIGURE 16. Ceramic, glass-sealed, qullwing-lead, chip carrier style - Continued.
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3 variations {all dimensions shown in millimeters)
g €-G1 g c-G2 g C-G3 g
4] T T T
L Min Max E Min Max E Min Max E
A 2.16 4.83 3,5 12.16 4. 83 3,5 12.16 4.83 3,5
Al 1A 3.8 1.91 3.8 1.7 3.8
A2 |0.25 1.02 0.25 1.02 0.25 1.02
b 0.46 0.56 0.46 0.56 0.46 0.56
c 0.19 0.28 0.19 0.28 0.19 0.28
D/E [23.93 |23.08 31.14  |31.60 36.20 [36.70
M/E1 16.31 {16.T1 6 [23.93 |24.33 6 129.01 |29.41 3
D2/E2 6.35 BSC 10.16 BSC 12.70 BSC
D3/E3 | 12.70 BSC 23.32 BsC 25.40 BSC
e 1.27 BSC 1.27 8SC 1.27 BsSC
L 3.56 REF 3.56 REF 3.56 REF
L1 {1.02 | - 1.02 | --- 1.02 | ~--
L2 0.89 REF 0.89 REF .89 REF
a [2.41  j2.67 2.1 |2.67 241 |2.67
a1 |1.52 |1.78 1.52  |1.78 1.52 |1.78
Q2 NA NA NA
R [0.38 | -— 0.38 | -—-— 0.38 | --—-
R1 NA NA NA
ND/NE " 1,7 17 1,7 21 1,7
N &4 1,2 68 1,2 B4 1,2
Note 8
FIGURE 16. Ceramic, glass-sealed, qullwing-lead, chip carrier style - Continued.
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Symbol "N" is the maximum number of terminals. Symbols “ND" and "NE" are the number of terminals
along the sides of lengths "D" and "E" respectively.

A terminal 1 identification mark shall be located on the first side clockuize from the index
corner, within the shaded area shown. Terminal numbers shall increase in a counterclockwise
direction when viewed as shown. If the identification mark is not exactly adjacent to terminal 1,

terminal 1 is located as follows:
a. If the number of terminals on a side is odd, terminal 1 is the center terminal.

b. If the number of terminals on & side is even, terminal 1 is the terminal which is adjacent to
the centerline of the terminal array in the direction closest to the index corner.

When the number of terminals per side is even, datums A, B, and D are located at the terminal array
centers. When the number of terminals per side is odd, datums A, B, and D are located at the

centers of the center terminals. The measurement |_DDII'I1'. for estanuﬁ'ﬁ?ﬁg these datums is the
package/lead interface at datum plane H.

Dimension "A" controls the overall package height. When a window Lid is used, dimension “A" must
increase by a minimum of .010 inch (0.254 mm) and a maximum of 040 inch (1.020 mm).

Corner shape (square, notch, radius, etc.) may vary from that shown on the drawing. The index
corner shall be clearly unique.

Chip carriers shall be constructed of a minimum of two ceramic layers.

This dimension allows for package edge anomalies caused by material protrusion, such as rough
ceramic, misaligned ceramic layers and lids, meniscus, and glass overrun.

The leads on this package style shall be protected from mechanical distortion and damage such that
dimensions pertaining to relative lead/body “true positions” and lead "coplanarity" are always
maintained until the next higher level package attachment process is complete. Package lead
protection mechanisms (tie bars, carriers, etc.) are not shown on the drawing; however, when
microcircuit devices contained in this package style are shipped for use in Government equipment,
or shipped directly to the Government as spare parts or mechanical qualification samples, lead
protection shall be in place.

The quad leaded chip carrier drawings in this figure show a "gullwing” lead configuration. Two
optional lead configurations can be specified; preformed "J" Leads and unformed (straight) Leads,
see figure 1 and table V concerning hou to des}gnate an option. When either option is selected and
straight leads are subsequently formed by the microcircuit device user, the resultant lLead
configuration shallt conform to the "J" (see figure 18) or "gullwing” Lead dimensions and

coplanarity requirements specified in this figure.

See table VI for descriptive type designator.

FIGURE 16. Ceramic, glass-sealed, gqullwing-lead, chip carrier style - Continued.
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FIGURE 17. (eramic, metal-sealed, gquilwing-tead, chip carrier style.
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FIGURE 17. Ceramic, metal-sealed, qutlwing-lead, chip carrier style - Continued.
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FIGURE 17. Ceramic, metal-sealed, guliwing-lead, chip carrier style - Continued.
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Variation
-G7 £-G7
Symbol Inches Millimeters
Min Nom Max Note Min Nem Max Note
A .060 -— .140 1.52 w—— 3.56
A .022 .030 .038 0.56 0.76 0.97
b .00s -— .5 7 0.15 -— 0.38 7
b1 .006 -— 013 7 0.15 - 0.33
b2 -— — .m9 — -— 0.48
c .004 -— .o 7 0.10 - 0.25 7
cl .004 -— .008 7 0.10 -— 0.20
D/E .935 .950 .960 23.75 | 24.13 | 24.38
D1/E1 -— - .970 -— -— 24.64
e .025 8sc 0.64 BSC
el .800 BSC 20.32 Bsc
e2 1.080 BSC 27.43 BSC
HD/HE 1.074 | 1.080 | 1.086 27.28 | 27.43 | 27.58
L .022 .025 .0z28 0.56 0.64 0.71
i1 -— - .00é -— -— 0.15
M —- ——= oM - - 0.03
N 132 4 132 4
ND/NE 33 5 33 5
R .01 - .7 0.28 - 0.43
R1 .010 l - 1 -— 0.25 — ‘ —-—
Notes | 8, 10 8, 10

FIGURE 17. Ceramic, metal-sealed, gullwing-lead, chip carrier style - Continued.
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A terminal 1 identification mark shall be located at the index corner in the shaded area shown.
Terminal 1 is located immediately adjacent to and counterclockwise from the index corner. Termipal
numbers increase in a counterclockwise direction when viewed as shown.

Generic lead attach dogleg depiction. MHay be flat lead configuration.

Corner shapes (square, notch, radius, etc.) may vary from that shown on the drawing. The index
corner shall be clearly unique,

Dimension N: Number of terminals,

No overhang of the Lead on the braze pad is allowed.

Dimension b and ¢ include lead finish; dimensions b1 and ¢1 apply to base metal only. Dimension M
applies to plating thickness.

The leads of this package style shall be protected from mechanical distortion and damage such that
dimensions pertaining to relative lead/body "true positions” and Lead "coplanarity" are always
maintained until the next higher level package attachment process is complete. Package tead
protection mechenisms (tie bars, carriers, etc.) are not shown on the drawing, however when
microcircuit devices contained in this package style are shipped for use in Government equipment,
or shipped directly to the Government as spare parts or mechanical qualification samples, lead
"true position" and "coplanarity" protection shall be in place.

The lead tip location may be determined with the use of the lead position gauge shown. Each lead
tip and the body shall simultaneously reside within defined areas of the gauge.

The quad leaded chip carrier drawings in this figure show a "gullwing" lead configuration. An
optional configuration can be specified; it is for unformed (straight) leads, see figure 1 and
table ¥ concerning how to designate this option. When the straight leads option is selected and
the leads are subseguently formed by the microcircuit device user, the resultant lead configuration
shall conform to the "guilwing" lead dimensions and coplanarity requirements specified in this
figure.

See table vI for descriptive type designator.

FIGURE 17. Ceramic, metal-sealed, qullwing-lead, chip carrier style - Continued.
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FIGURE 18. Ceramic, glass-sealed, "J" lead, chip carrier style.

87



Downloaded from http://www.everyspec.com

MIL-STD-1835

- . L SEE
NGTE 2

SEE NOTE 10
AN
~
Rt N PLS
Y SEE NOTE 2
L1 ;
L

b2 N PLS ’
SEE NOTE 7

. L
N \ R_ ______ o *.
/// *

BASE 7
PLANE \
\ 2 8
SEATING
PLANE 7’ - A
[oloo4[C} || ||
—CT\
R N PLS
N LS| (- SEE NOTE 11
m— ol Y
010 0 cfa ®fs @

* .007 (W) €

SEE NOTE B

DETAIL A

A

/
W N1
c1 N N C
SEE NOTE 6 § /Q
N /] §i
AR SN SN
A jttl——— D1 —— -
SEE NOTE &
SECTION A-A

FIGURE 1B. Ceramic, glass-sealed, "J" lead, chip carrier style - Continued.
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S Variations, all dimensions in inches
; N N N
3 -1 ? c-J2 ? c-J3 ?
L Min Nom Max E Min Nom Hax E Win Nom Wax E
A 455 | 172 | 190 155 ) L172 .190 55 | 172 190
A | 090 | 105 | .120 .0%0 | .105 | 120 090 -165 2120
A2 | 030 -— — .030 —— — 030 - -_
b .m7 -—— | .023 | 6,7 | .077 -— | .023 | 6,7 m7 — .023 ¢ 6,7
bT | .07 | 019 | .021 | 6,7 § .017 | .9 | .021 | 6,7 -7 .9 02t | 6,7
b2 | .026 | .029 | .032 | 6,7 | .026 | .029 | .032 | 6,7 026 .029 032 § 6,7
b3 — -y .030 & —— --- 1 .030 8 -— -— .030 8
c .006 -—- | .12 | 6,7 | 006 -—- | .092 | 6,7 .00é ——— 012 1 6,7
¢l | .006 -— § .010 { 6,7 | .00 -—- [ .00} 6,7 006 — 010 | 6,7
D/E | .6B5 | 690 | 695 .985 | 990 | .995 1.185 | 1.990 | 1.195
D1/E1| .630 | .650 | .656 .930 | .950 | .958 1.130 | 1.150 | 1.158
D2/E2| --- -—= | .666 - --- ] .968 —-— —— 1.168
e .050 BsC .50 BsC .050 BsC
el .500 BSC .800 BSC 1.000 BSC
a2 .610 BSC .910 8SC 1.11. BSC
L 00 -— — 2 .010 ———— —— 2 010 -— -—= 2
Lt | 030 ——— -— .030 - - 030 — —
L2 | .02s -— -— .Qz2s5 —— —— 025 - _—
L3 ——— -— | .022 8 -— --— | .022 8 —-— -— .022 2
M - -— | .0M - -— | .00 -— ——— .0
N &4 68 84
ND/NE 11 17 4 21
Q .003 -— — .003 -—- — .003 -— -—
R [ .025 | ——- 1 .05 |11 | .025 | -— | .065 | 1 025 | - 045 | M
R1 .010 -— —-— 010 -— —— .010 -— -—
Note 9
FIGURE 18. (Ceramic, glass-sealed, "J" lead, chip carrier style - Continued.
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$ Variations, all dimensions in millimeters
g -1 g c-J2 g c-J3 g
E Nin tom Max g Min Nom Max E Min Nom Max E
A 3.93 | 4.36 | 4.82 3.93 | 4.36 | 4.82 3,93 4.36 4.82
Al | 2.28 ] 2.66 | 3.04 2.28 | 2.66 | 3.04 2.28 2.66 3.04
A2 | 0.76 -— — 0.76 -— — 0.76 -— -—
b 0.43 -—~ | 0.58 | 6,7 | 0.43 -—— | 0.58 | 6,7 0.43 - 0.58 | 6,7
b1 | 0.43 --- | 0.58 | 6,7 | D.63 | 0.48 | 0.53 | 6,7 0.43 0.48 0.53 | 6,7
b2 | 0.66 | 0.73 | 0.81 | 6,7 | 0.66 | 0.73 | 0.81 | 6,7 0.66 0.73 0.81 | 6,7
b3 -— --- | 0.76 8 -— -—-- | 0.76 8 —— —— 0.76 8
c 0.15 - [ 0.30 | 6,7 | 0.15 -— | 0.30 | 6,7 0.15 - 0.30 | 6,7
¢l | 0.15 -~ | 0.25 | 6,7 0.15 — | 0.25 | 6,7 0.15 e 0.25 | 6,7
D/E |17.39 |17.52 [17.65 25.01 §25.14 |25.27 30.09-| 50.54 | 30.35
D1/E7[16.00 116.51 {16.66 23.62 |24.13 [24.33 28.70 | 29.21 | 29.41
b2/E2| --- --- 16.M1 ——— -— |24.58 - -— 29.66
e 1.27 8sC 1.27 BSC 1.27 BsC
el 12.70 B8sC 20.32 8scC 25.40 BsC
e2 15.49 BSC 23.11 BsC 28.19 BsSC
L 0.25 ——— —-— 2 0.25 -— - 2 0.25 -— - 2
L1 | 0.76 - -— 0.76 -— -— 0.76 -— -—
L2 | 0.63 -— -— 0.63 - -— 0.63 - -
BB | - |055]| 8 — | {055 | 8 - -—- 1 0.55 2
M -— --- | 0.02 —— -— | 0.02 -— - 0.02
N L4 68 3 84
ND/NE 11 17 4 21
Q 0.07 —-— —_— 0.07 -— -— 0.07 ——— -—-
R 0.63 - | 114 | 1 0.63 -— | 1.4 | N 0.63 -— 1.4 | 1M
RT | 0.25 —— -— 0.25 -— -— 0.25 - -—
Note 9
FIGURE 18. Ceramic, glass-sealed, “J4" lead, chip carrier style - Continued.
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Variations, all dimensions in inches
Symbol C-J47 C-J8
Hin Nom Max | Note Nin Nom Max | Note
A L1585 | 172 | 190 JA55 1 T2 | 190
A1 090 | 105 | .120 .0%0 | 105 | .120
A2 .030 - -— .030 - ——
b .07 -— | .023 | 6,7 .07 -—— | .023 | 6,7
b1 M7} .09 021 | 6,7 M7 | 019 | 021 | 6,7
b2 026 | 029 | .032 | 6,7 .026 | .029 | .032 | 6,7
b3 -— — | -030 8 -— -] .030 8
c .006 — | 012 | 6,7 006 -— | .12 | 6,7
c1 .006 -— | .010 { 6,7 .006 -— | .00 { 6,7
D/E L4B3 | 490 | 495 .785 | .790 | .795
D1/E1 430 | L4501 456 730 | .750 | .756
D2/E2 -— - | .456 -— -— | 766
e -as50 Bs¢ -050 BsC
el 300 BSC 600 BSC
e2 -410 BsC .710 BsC
L 010 | —— t -— 2 .00 l — I -— 2
L1 030 -— - .030 -— ——
L2 .025 —-—- - .025 —— -—
L3 — - | .022 8 -— -— 022 8
M — -— | .0Mm -— - 001
N 28 52 3
ND/NE 7 4 13 4
Q 003 -— —— .0a3 -— -—
R .025 ‘ — i 065 | 1 025 l — I 845 1 1
RY 0] - | — 00 | - | ---
Note Q

FIGURE 18. Ceramic, glass-sealed, "“J" lead, chip carrier style - Continued.
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Variations, all dimensions in millimeters
Symbol C-J47 c-J8
Min Nom Max | Note Min Nom Max | Note
A 3.93 | 4.36 | 4.82 3.93 | 4.36 | 4.82
Al 2.28 | 2.66 | 3.04 2.26 | 2.66 | 3.04
A2 0.76 — - 0.76 - -—
b 0.43 -— | 0.58 | 6,7 0.43 --- | 0.58 | 6,7
b1 0.43 § 0.48 ] Q.53 | 6,7 0.43 | 0.48 | 0.53 | 6,7
b2 066 | 0.73 0.8 | 6,7 0.66 | 0.73 |-0.81 | 6,7
b3 — -— | 0.76 8 -— -~ | 0.76 8
c 0.15 - | 0.30 | 6,7 0.15 -—— 1 0.30 | 6,7
¢l .15 -— | 0.25 | 6,7 0.15 -— | 0.25 | 6,7
D/E 12.31 [12.44 [12.57 19.93 |20.06 |20.19
D1/ET  [10.92 [11.43 |11.58 18.54 [19.05 ]19.20
D2/€2 -— -—- |11.83 -— -== |19.45
e 1.27 BSC 1.27 BSC
el 7.62 BSC 15.24 BSC
e2 10.41 BSC 18.03 BSC
L 0.25 —— -— 2 0.25 - -—- 2
L1 0.76 ‘ -— l -— 0.76 | -— ’ ———
L2 0.63 -— -— 0.63 -—= ——
3 -— - |} 0.55 8 -— --- | D.55 8
M - --- | .02 -— -—- | 0.02
N 28 3 52 3
ND/NE 7 4 13 4
G 0.07 -— — 0.07 — -
R 0.63 -— | 1.4 | N 0.63 ' — 1114 | N
Ri 0.25 | ==} -— 0.25 | | ==
Note 9

FIGURE 18. Ceramic, glass-sealed, "J" lead, chip carrier style - Continued.
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A terminal 1 identification mark shall be locaied on the firsi side clockwise from the index
corner, within the shaded area shown. Terminal numbers shall increase in a counterclockwise
direction when viewed as shown. If the identification mark is not exactly adjacent to terminal 1,
terminal 1 is located as follows:

a. If the number of terminals on a side is odd, terminal 1 is the center terminal.

b. If the number of terminals on a side is even, terminal %1 is the terminal which is adjacent to
the centerline of the terminal array in the direction closest to the index corner.

This dimension delineates the minimum cltearance between the inside of the lead and the body.
one-half of the minimum c¢learance from the body establishes a Limit beyond which package edge
anomalies caused by material protrusion such as rough ceramic, misaligned ceramic layers, glass
meniscus, or overrun shall not extend.

Symbal N: Number of terminals.
Symbols ND/NE: Number of terminals per package edge.

Corner shape (square, notch, radius, etc.) may vary from that shown on the drawing. The index
corner shall be clearly unique.

Dimensions b1 and ¢1 apply to base metal only. Dimension M applies to plating thickness.

The leads on this package style shall be protected from mechanical distortion and damage such that
dimensions pertaining to relative lead/body "true positions” and lead "coplanarity" are always
maintained untit the next higher level package attachment process is complete. Package lead
protection mechanisms (tie bars, carriers, etc.) are not shown on the drawing; however, when
microcircuit devices contained in this package style are shipped for use in Government equipment,
or shipped directiy to the Government as spare parts or mechanical qualification samples, lead
protection shatlt be in place.

The location of each lead seating plane "interface area" may be determined with the use of the lead
position gauge shown. The interface area of each lead and the body shall simultaneously reside
within defined areas of the gauge.

UV window is optional. See table ¥I for descriptive type designator

Body contour along dotted lines optional.

The minimum arc length “AL" of radius R shall be "AL = 135 m R/18B0".

The quad leaded chip carrier drawings in this figure show a "J" lead configuration. An optional
configuration can be specified; it is for unformed (straight) leads, see figure 1 and table V
concerning how to designate this option. When the straight leads option is selected and the leads

are subsequently formed by the microcircuit device user, the resultant Lead configuration shall
conform to the "J" lead dimensions and coplanarity requirements specified in this figure.

FIGURE 18. Ceramic, glass-sealed, "J" lead, chip carrier style - Continued.
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FIGURE 19. Ceramic, metal-sealed, "J" lead chip carrier style.
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3 variations, all dimensions in inches

g C-J4 g c-J45 g £-J6 g

0 T T T

L Min Nom MHax £ Min Nom Max E Min Nom Max E

A 15 | .125 | .190 8 115 125 | 190 8 b .160 .190 8

Al -— | .065 -— - 080 -— ——— 080 -—

b .mM3 -— | .023 .013 -—- | .023 .03 - .023

b1 | .13 --— | .020 5 .013 —= | .020 ) M3 —_— .020 5

b2 | .022 - 1 .035 022 --- | .035 .022 - .035

b3 -— -— | .03 o -— 1 .034 -_— — .034

¢ .007 - | 013 .o0ov - | .013 .00?7 -— .013

ct | .007 - | .010 5 007 ---1 .010 5 .0o7 - .010 5
D/E 675 | .690 { .700 975 | .99 (1.000 1.175 | 1.190 | 1.200
D1/E1| .620 -— | -660 .920 - | .960 1.120 -— 1.165
p2/e2| —- —— - | 10 -— -— -— 110 e w—— ——- 10

e .050 Bsc 650 JJSC .050 8sc

el .500 8sC .800 BSC 1.000 BSC

el .630 BSC .930 BSC 1.140 BSC

L .005 | e I — .005 I ——— l - .020 l -— l -—

L1 .020 —— -~ .020 — -—= .020 - -

L2 | .025 - — .025 - -—- .025 -—- -—-

L3 —— —— D40 -— -—= 1 .040 —— -— 040

M -— ——— 0015 — --- | .0015 -— -—= 0015

N 44 68 2 84
ND/NE - —_— -— 3

Q .003 - - 003 -— -— 003 - ——-

R -020 -— ! 040 .020 |l — ! -040 020 Il - ‘ .040
Note 9

FIGURE 19. C(eramic, metal-sealed, “J" lead, chip carrier style - Continued.

96




Downloaded from http://www.everyspec.com

MIL-STD-1835

$ Variations, all dimensions in millimeters

g Cc-J4 g C-J5 g C-J6 g

0 T T T

L Min Nom Max E MNin Nom Max E Min Nom Hax E

A 2.95 | 3.17 | 4.82 8 2.95 | 3.17 | 4.82 8 2.95 3.7 4.82 8

Al == | 1.65 — - { 2.03 - -—- 2.03 m—

b 0.33 --- { 0.58 0.33 --- | 0.58 0.33 -— 0.58

b | 0.33 --- | 0.50 S. | 0.33 - | 0.50 5 0.33 -— 0.50 S

b2 | 0.55 -—- | 0.88 0.55 --- ] 0.88 0.55 — 0.88

b3 _— -—- | 0.86 — -— | 0.86 —-— —— 0.86

c 0.7 --- {1 0.33 0.17 -— | 0.33 0.17 ——— 0.33

c1 | 0.17 -~ 10.25 5 0.17 ~— [ 0.25 5 0.17 —— 0.25 5
D/E (17.14 [17.52 |17.78 24.76 125.14 125.4D 29.84 [ 30.22 | 30.48
D1/E1{15.74 - [16.76 .920 --= | .960 28.464 -— 29.59
D2/E2| -~ -~ | 0.10 | 10 ——= -— | 0.13 | 10 — -— 0.10 | 10

e 1.27 BSC 1.27 BSC 1.27 BSC

et 12.70 8sC 20.32 BSC 25.40 BsC

e2 16.00 BSC 23.62 BSC 28.95 BsC

L 0.12 ~—- —_— 012 — ——— 0.12 - -

L1 { 0.50 - — 0.50 — - 0.50 - -

L2 | 0.63 — - 0.63 -— ——— 0.63 ——— -

L3 -— -—- 1 1.0 — -— | 1.0% - -— 1.0%

M - -=- | 0.038 ——= -— | 0.038] 5 - - 0.038

N 44 68 84
ND/NE 11 17 3 21

Q 0.07 m— — 0.o7 — — o0.07 -— —

R 0.50 | -— ‘ 1.0 0.50 ’ ——--J 1.01 0.50 I -— ‘ 1.0%

Note 9 7

FIGURE 19. Ceramic, metal-sealed, "J" lead, chip carrier style - Continued.
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Variatijons, all dimensions in inches

Symbol c-49 £-J10
Min Nom Max | Note Min Nom Max | Note

A M5 | 125§ 190 8 15 | 125 | .190 8

Al --- | .060 -— --= 1 065 -

B .03 -—— | .023 .013 - | .023

bt {013 — .00 5 | .13 —--{ .020

L2 022 - 1 .035 .022 -—- 1 035

b3 - --= | .034 -—- -— .034

c .007 --—-1 .13 .007 -] 013

c? 007 —— | .10} 5 007 -—- 1 .010 5
D/E 475 | 490 500 775 790 800
p1/E1 420 -— 1 460 .720 - | .760
D2/E2 —— - -—-— 110 - -— --- 110

e .050 BsSC .050 BSC

el .300 BsSC .600 BSC

el .430 BsSC . 730 BSC

L .005 —— —-— -005 —-— -—

L1 .020 ‘ -—- -—- .020 ' -— -

L2 025 -— -— 025 -— -—=

L3 -— —_— 040 —— e 040

M ——— —— 0015 - -—- 0015

N 28 2 52 2
ND/RE _— 3 — 3

Q 003 - -— o3 - -—

(R) .020 l - { .040 .020 | - ' .040

Note 9

FIGURE 19. Ceramic, metal-sealed, "J" lead, chip carrier style - Continued.
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Variations, all dimensions in millimeters
Symbol c-J9 ¢-410
Min Nom Hax | Note Nin Nom Max | Note
A 2.95 | 3.97 } 4.82 8 2.95 ) 3,77 | 4.82 8
Al -1 1.52 — -—= 1 1.65 -—
b 0.33 --—- | 0.58 0.33 --- | 0.50
bl .033 - | .050 5 .055 -— | .088 5
b2 055 -— | .088 .055 -—- 088
b3 —-— -—= | .086 - —~ | .086
c 07 --={ 033 .7 -— 1 .033
c1 07 -— | .025 5 M7 --= | .025 5
D/E 12.06 {12.44 |12.70 12.06 |20.06 |20.37
D1/E1  [10.66 -— {11.68 18.28 --= (19.30
D2/E2 -— - ]10.10 | 10 — -~ 1 0.10 | 10
e 1.27 BSC 1.27 BST
el 7.62 BSC 15.24 BSC
e2 10.92 BSC 18.54 BSC
L 0.12 —-— —-— 0.12 -— ———
Ul 0.50 - — 0.50 -—- -—-
L2 C.63 -— — 0.63 -— -
L3 -— - [ 1.1 -— -— ¢ 1.01
# — -— | 0.038] 5 - --— | 0.038] 5
N 28 52
ND/NE 7 13 3
Q o0.a7 -—= -— 0.07 -— -—
R 0.50 - 110.16 0.50 --- 110.16
Note 9

FIGURE 19. Ceramic, metal-sealed, “J" lead, chip carrier style - Continued.
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A terminal 1 identification mark shall be located on the first side clockwise from the index
corner, within the shaded area shown. Terminal numbers shall increase in a counterclockwise
direction when viewed as shown.

If the identification mark is not exactly adjacent to terminal 1, terminal 1 is located as follows:
a. If the number of terminals on a side is odd, terminal 1 is the center terminal.

b. If the number of terminals on a side is even, terminal 1 is the terminal which is adjacent to
the centerline of the terminat array in the direction closest to the index corner.

Symbol N: Number of terminals.

N
Symbols ND/NE: Number of terminals per package edge. NOD/NE = —

4
Corner shapes (square, notch, radius, etc.) may vary from that shown on the drawing. The index
corner shall be clearly unique.

Dimensions b1 and ¢1 appty to base metal only. Dimension M applies to plating thickness.

The leads on this package styte shall be protected from mechanical distortion and damage such that
dimensions pertaining to relative lead/body "true positions" and Lead “coplanarity” are always
maintained until the next higher level package attachment process is complete. Package lead
protection mechanisms (tie bars, carriers, etc.) are not shown on the drawing, however when
microcircuit devices contained in this package style are shipped for use in Government eguipment,
or shipped directly to the Government as spare parts or mechanical qualification samples, lead
protection shall be in place.

The location of each lead seating plane "interface area" may be determined with the use of the lead
position gauge shown. The interface area of each Lead and the body shall simultanecusly reside
within defined areas of the gauge.

The maximum "A" dimension allows for an EPROM window Lid.

The quad leaded chip carrier drawings in this figure show a "J" lead configuration. An optional
configuration can be specified; it is for unformed (straight) {eads, see figure 1 and table V
concerning how to designate this option. When the straight leads option is selected and the teads
are subsequently formed by the microcircuit device user, the resultant lead configuration shalt
conform to the "J" lead dimensions and coplanarity requirements specified in this figure.

See table VI for descriptive type designator.

b2/E2 = D1/EY max +.004 inch.

FIGURE 19. Ceramic, metal-sealed, "J* lead chip carrier style - Continued.
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Ceramic, metal-sealed, unformed-lead, chip carrier style.
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FIGURE 20. Ceramic, metal-sealed, unformed-lead, chip carrier style - Continued.
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$ Variations, all dimensions in inches
g c-ut g C-u2 g c-u3 g
o T b 7
L Min Nom Max E Min Nom Max E Min Nom Max E
A .060 --— | .130 3 .060 - | .135 3 .060 — -130 3
A1 ——— -— | .05 ——= -— | .120 - -— 105
b .006 — | .04 | 10 .008 -—=1 .015 | 10 .006 -— .ai5 | 10
k1t 006 | 008 | .012 | 10 006 | 010 ) 013 | 10 -006 .008 .03 10
b2 -— -— | .076 | 10 -—— --= 1 .019 | 10 — -— 019 | 10
c .004 -~ | .00 | 10 .005 -— | .011 | 10 .004 — 010 | 10
¢1 | .004 | .006 | .008 | 10 | .005 | .007 | .009 {10 | .004 | .006 | .008 | 10
D/E | .635 | .650 | .665 .735 | 750 | .765 .935 -950 965
DI/EY} -—— -—— | .675 | 12 ——- -— | 775 | 12 —— -— 975 | 12
e .025 BSsC -025 Bsc .025 BSC
el .500 BSC .660 BSC .800 BSC
e2 1.440 BSC 12 1.440 BSC 12 1.500 BSC 12
HD/HEL1.420 11.450 {1.465 | 12 11.420 |1.450 }1.465 } 12 1.480 [ 1.510 | 1.525 | 12
L — — | .023 | 12 - -—- 1 .023 | 12 -— -— 023 | 12
M -— -~ ] .002 | 10 — -— | .002 | 10 —— -—- .002 | 10
N 84 5 100 132
ND/NE 21 6 25 6 33 6
Note 14
FIGURE 20. Ceramic, metal-sealed, unformed-lead, chip carrier style - continued.
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s Yariations, all dimensions in millimeters
g c-ut g c-u2 g c-u3 g
o) T T T
L Min Nom Max E Min Nom Max E Min Nom Max E
A 1.52 - | 3.30 3 1.52 -— | 3.42 3 1.52 -— 3.30 3
Al -— -—— 1 2.56 -— -~= 1 3.04 ——— -—- 2.66
b 0.15 --= [ 0.35 | 10 c.20 -— 1038 | 10 0.15 -— 0.38 { 10
b1 | C¢.15 | 0.20 | 0.30 | 10 0.15 | 0.25 | 0.33 | 10 0.15 0.20 0.30 | 10
b2 -— --- | 0.40 | 10 —— -— | 0.48 | 10 —— —— 0.48 | 10
c 0.10 - | 0.25 | 10 0.12 -— { 0.27 | 10 0.10 - 0.25 | 10
¢1 | 0.10 ;015 ]| 0.20 | 10 0.12 | 0.147 { 0.22 | 10 0.10 0.15 0.20 | 10
D/E 116.12 [16.51 {16.89 18.66 |19.05 119.43 23.74 | 24.13 | 24.51
DY/EV] —- -— J17.14 | 12 - - |19.68 | 12 —_— -— 24.76 | 12
e 0.63 BSC 0.63 BSC 0.63 BsC
el 12.70 BSC 15.24 BSC 20.32 BsC
e2 13.57 BSC 12 36.57 BSC 12 1.500 BSC
HD/HE | 36.06 [36.83 |37.21 12 |36.06 |36.83 [37.21 12 37.59 | 38.35 | 38.73 | 12
W f— ‘ —|oss |2 | - ‘ —|ossf | - l — | o058 12
L] -— -— | 0.05 | 10 -— --—- | 0.05 [ 10 -— - 0.05 | 10
N 84 5 100 5 132
ND/NE 21 6 25 6 33 6
Note T4
FIGURE 20.
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3 Variations, all dimensions in inches
g C-U4 g C-U3 g <-u6 g
O T T T
L Min Nom Max E Min Nom Max E Min Nom Max E
A .060 --- 1 .130 1 .060 - [ .130 3 .060 —- .130 3
Al -— -— 1 .05 -— - 1 105 —— — .105
b .006 -~ 1 .012 | 10 -006 - 1 .012 { 10 .006 - .072 | 10
b1 | 006 ) 008 ) .10 | 10 .D06 | 008 | .00 | 10 .006 | 008 0o | 10
b2 — -t ;M7 | 10 -— -1 .07 | 10 - —-— 07 | 10
c .004 - 1 .010 | 10 .004 -— { .00 | 10 004 - .00 ] 10
¢1 | .004 | .006 | .008 | 10 .004 | .006 { .008 | 10 .004 | (006 .008 § 10
p/E [1.035 11.050 |1.065 1.135 [1.150 [1.165 1.335 | 1.350 | 1.365
DI/EI} --- ~—— |1.075 | 12 — -— 1.975 | 12 - — 1.375 | 12
e .025 BSC .025 BsC .025 BSC
el .BY5 BSC 1.050 BSC 1.200 BSC
e 1.5%0 BSC 12 1.800 BSC 12 1.890 8sC 12
HD/HE1.570 |1.600 [1.615 { 12 [1.780 [1.810 [1.825 | 12 1.870 § 1.900 | 1.915 | 12
L ——— -—-= 1 023 | 12 —-— -—- 1 .023 | 12 - — .a23 t 12
M - - -— | 10 -— -— --= | 10 -—- ——— ——— 10
N 144 172 196
ND/NE 36 6 43 6 49 6
Note 14
FIGURE 20. Ceramic, metal-sealed, unformed-lead, chip carrier style - Continued.
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S Variations, all dimensions in millimeters
; N N N
B -4 0 c-us 0 c-ué 4]
0 T T - T
L Min Nom Max E Min Nom Max E Hin Nom Max E
A 1.52 -— | 3.30 3 1.52 --- | 3.30 3 1.52 - 3.30 3
A -— -— | 2.66 —_— — | 2.66 - -— 2.66
b 0.15 --—- 1 0.30 | 10 0.15 -— 1 0.30 1 10 0.15 —-- 0.30 | 10
b1 1 0.15 | 0.20 | 0.35 | 10 0.15 | 0.20 | 0.35 | 10 0.15 0.20 0.35 | 10
b2 e -—- | 0.43 | 10 ——— -== | 0,43 | 10 -—= -— 0.43 | 10
c 0.10 ~—- 1 0.25 | 10 0.10 -—10.25 §{ 10 .10 -— 0.25 | 10
¢l [ 0.10 | 0.15 | 0.20 | 10 0.10 | 0.15 ] 0.20 | 10 0.10 0.15 0.20 | 10
D/E |26.28 126.67 |27.05 28.82 29.21 [29.59 33.90 | 34.29 | 34.67
D1/E1| —- -— |27.30 | 12 —— = 129.84 | 12 - -— 34,92 | 12
e 0.63 Bsc‘ D.63 BSC 0.63 BSC
el 22.22 BSC 26.67 BSC 30.48 BSC
e2 40.38 B8sC 12 45.72 BSC 12 48.00 BSC 12
HD/HE (39.87 |40.64 [41.02 | 12 14521 |45.97 |46.35 | 12 47.49 | 48.26 | 4B.64 | 12
L -— --- 1 0.58 | 12 — --— | 0.58 | 12 -— -— 0.58 | 12
M - -~- ] 0.05 | 10 -— --- | 0.05 | 10 — - 0.05 | 10
N 144 7 5 172 ) 196 5
ND/NE 36 6 43 & 49 6
Note 14 J
FIGURE 20. Ceramic, metal-sealed, unformed-lead, ¢hip carrier style - Continued.
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A terminal 1 identification mark shall be located at the index corner in the shaded area shown.
Terminal 1 is located immediately adjacent to and counterclockwise from the index cormer. Terminal
numbers increase in a counterclockwise direction when viewed as shown.

Generic lead attach dogleg depiction. May be ftat Lead configuration.

Includes lead attach dogleg height and Lid height, whichever is greater.

torner shapes (square, notch, radius, etc.) may vary from that shown on the drawing. The index
corner shall be clearly unique.

Dimension N: Number of terminals.
Dimension ND/NE: HNumber of terminals per package edge.

Regardless of the virtual length, the .002 Limit ensures an accurate square trim for subsequent
lead forming tool registration.

Lead coplanarity shall be .004 inch (0.10 mm) within .050 inch (1.27 mm) from package body.

Ho overhang of the lead on the braze pad is allowed,

Dimensions b1 and ¢1 apply to base metal only. Dimension M applies to plating thickness.

The Leads on this package style shall be protected from mechanical distortion and damage such that
dimensicns pertaining to relative lead/body "true positions” and lead "coplanarity" are always
maintained until the next higher level package attachment process is complete. Package tead
protection mechanisms (tie bars, carriers, etc.) are not shown on the drawing, however when
microcircuit devices contained in this package style are shipped for use in Government equipment,
or shipped directly to the Government as spare parts or mechanical qualification samples, lead

"true position” and "coplanarity” protection shall be in place.

The lead tip location may be determined with the use of the lead position gauge shown, Eath Lead
tip and the body shall simultaneouslty reside within defined areas of the gauge.

Lead tip coplanarity shall be .030 inch (0.76 mm) at minimum lead length.
See table VI for descriptive type designator.

The lead tip-to-tip profile is specified by this feature control frame.

20. Ceramic, metal-sealed, unformed-{ead chip carrier style - Continued,
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FIGURE 21. Ceramic, pin-gqrid-array stylé.l
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"Large outline" variations (all dimensions shown in inches)

Symbol P-AA P-AB P-AC F-AD
Min Max Note| Min Max Note Min Max Note Min Max Note
D/E .940 .980 1.040 |1.080 1.140 ([1.180 1.240 |1.280
D1IE1_ .B00 BSC .900 BSC 1.000 BSC 1.100 BSC
M g 3 10 " 3 12
N an 81 —— 100 -— 121 -— 144 4
L} -000 BSC .050 BSC -000 BSC .050 asc
Notes 1, 2, 12, 15
Symbol P-AE P-AF P-AG P-AH
Min Max Note| Min Max Note Min Max Note Min Max Note
D/E .340 |1.3800 1.440 |1.480 1.540 §1.590 1.640 |1.680
D1/E1 1.200 8SC 1.300 BSC 1.400 BSC 1.500 BSC
N 13 14 15 16
N wmn 4169 ——— 196 4 —— 225 e 256
5 .000 BSC .050 BsC .000 BSC .050 BSC
Notes 1, 2, 12, 15
Symbol P-A) P-AK P-AL P-AH
Min Max Note| Hin Max Note Min Max Note Min Hax Note
D/E 732 |1.780 1.840 |1.880 1.940 11.980 2.040 |[2.080
D1/E1 1.600 8sC 1.700 BSC 1.800 BSC 1.900 BSC
M 17| 3 18l 3 19| 20|
N — 289 4 — 324 -— 361 4 — 400 4
5 .000 BSC .050 8sc .000 8sc .050 BsC
Notes 1, 2, 12, 15
FIGURE 21. Ceramic, pin-grid-array style - Continued.
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"Large outline” variations (all dimensions shown in millimeters)

Symbol P-AA P-AB P-AC P-AD
Min Max Note; Hin Max Note Min Max Note Min Max Note
D/E 25.88 |[24.89 26.42 |27.43 28.96 [29.97 31.50 [32.51
D1/E1 20.32 BSC 22.86 BSC 25.40 8sC 27.94 BSC
M 9 10 " 12 3
N -— 31 -— 100 4 - 121 4 —_— 144
s .00 BsC 1.27 BSC .00 BsC 1.27 BSC
Notes 1, 2, 12, 15
Symbol P-AE P-AF P-AG P-AH
Min Max Note| Min Max Note Hin Max Note Hin Max Note
D/E 34,04 )35.05 36.58 [37.59 39.12 |40.38 4.66 |[42.67
D1/E1 30.48 BSC 33.02 Bsc 35.56 BSC 38.10 BSC
M 13 14 15 16
N -— 169 - 196 4 —_— 225 — 256
S .00 BSC 1.27 BSC .00 BsC 1.27 BSC
Notes 1, 2, 12, 15
Symbol P-AJ P-AK P-AL P-AM
Min Max Note| Min Max Note Min Max Note Min Hax—< Hote
b/E 44,00 |45.21 46.74  |47.75 49.28 [50.29 51.82 [52.83
01/e1 40.64 BSC 43.18 BSC 45.72 BSC 48_26 BSC
L] i 3 18 19 20 3
N -— 289 —— 324 -— 361 - 400 4
S .00 BsSC 1.27 BSC .00 BSC 1.27 8SC
Notes 1, 2, 12, 15
FIGURE 21. (eramic, pin-grid-array style - Continued.
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"Large outline" variations (all dimensions shown in inches)
Symbol P-BA P-BB P-BC P-BD
Min Hax Note| Min Hax Note Min Max Note Nin Hax Note
D/E .880 .935 .980 1.035 1.080 |1.135 1.180 {1.235
D1/E1 .B00 BsC .900 BSC 1.000 Bsc 1.100 BsC
M 9 3 10 3 " 3 12
N —— # 4 -— 100 4 -— 121 4 -— 144
5 .000 BSC -050 BSC .000 BSC .050 BSC
Notes 1, 2, 12, 15
Symbol P-BE P-BF P-BG P-BH
‘ Min Max Note| Min Max Note Min Max Note Min Max Note
D/E 1.280 [1.335 1.380 [1.435 1.480 [1.535 1.580 |1.635
D1/e1 1.200 BSC 1.300 BSC 1.400 BSC 1.500 BSC
L 13 3 14 3 15 3 16
N — 169 4 —— 196 4 -— 225 4 —— 256
$ .000 BSC .050 BSC .000 BSC .050 Bsc
Notes 1, 2,12, 15
Symbol P-BJ P-BK P-BL P-BM
Min Max Note| Min Max Note Hin Max Note Min Hax Note
D/E 1.680 |1.735 1.780 [1.835 1.980 [1.935 1.980 [2.035
D1/E1 1.600 BSC 1.700 Bsc 1.800 8sc 1.900 BsC
M 17 3 18 3 19 3 20
N -— 289 4 — 324 4 —— 361 4 _— 400
S .000 BsC .050 8sc .000 BSC .050 BSC
Hotes 1, 2, 12, 15

FIGURE 21. Ceramic, pin-grid-array style - Continued.
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“Large outline" variations (all dimensions shown in millimeters)

Symbol P-BA P-88 P-BC P-BD
Min Max Note| Min Max Note Min Max Note Min Max Note
D/E 22.35 |23.74 24.89 |26.28 1.080 |1.135 1.180 [1.235
D1/E1 20.32 BSC 22.86 8sC 25.40 BSC 25.94 BSC
M 9 10 ik 12
N e 81 -_— 100 -— 121 -— 144
5 .00 BSC 1.27 8sC .00 Bsc 1.27 BSC
Notes 1, 2, 12, 15
Symbot P-8E P-BF P-BG P-BH
Nin Hax Note| Min Max Note Min Max Note Min Max Note
D/E 32.51 |33.90 35.05 |36.44 37.59 |[38.98 40.13 |41.52
p1/E% 30.48 BSC 33.02 8sC 35.56 BSC 38.10 BSC
M 13 14 15 16
N -— 169 -— 196 -— 225 4 e 256 4
5 .00 BsC 1.27 85C .00 BSC 1.27 BSC
Notes 1, 2, 12, 15
Symbol P-BJ P-BK P-BL P-BM
Min Hax Note| Min Max Note Min Max Note Min Max Note
D/E 42.67 |44.06 45.21 |46.60 47.75 |49.14 50.29 |[51.68
D1/€1 40,64 BSC 43.18 BSC 45,72 BSC 48.26 BSC
M 17 18 19 20
N — | 289 4 — | 324 4 — 361 -— | 400 4
S .00 Bsc 1.27 BSC .00 BSC 1.27 BSC
Notes 1, 2, 12, 15

in—grid-arra

FIGURE 21. Ceramic, pin-g y_sty

112

style - Continued.
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See table V1 for descriptive type designator.

Refer to the appendix which Lists and defines dimensioning symbols.

"M" represents the maximum pin matrix size.

"N represents the maximum allowable number of pins. Specify in the microelectronic device
acquisition document the actual number of pins needed within the maximum allowed, and the location
of the pins within the matrix.

Dimension "A1" includes the package body and lid for both cavity-up and cavity-down configurations.
The Listed packages shall be identified as cavity up and optionally as cavity down in
microelectronic device acquisition documents (see 5.2.8). Dimension "A1" does not include

heatsinks or other attached features.

Standoffs are intrinsic and shall be located on the pin matrix diagonals. The seating plane is
defined by the standoffs at dimensions @ or al.

Dimension "Q" applies to cavity-up configurations only. Dimension "Q1" applies to cavity-down
configurations only (see reference drawing on figure 10).

ALl pins shall be on the .100" grid.

Datum "C" is the plane of pin to package interface for both cavity up and down configurations (see
reference drawing on figure 10.)

Pin diameter includes solder dip or custom finishes. Pin tips shall have a radius or chamfer.
A pin "A1" identification shall be located at the index corner on both top and bottom surfaces of
the package. The identification may be mechanical or graphical. It shall not include the

manufacturer’s identification. It may be different or the same on each surface.

Unless otherwise specified, a minimum clearance of .020 inch (0.51 mm) shali be maintained between
altl metallized features on the package surface.

torner shape (chamfer, notch, radius, etc.) may vary from that shown on the drawing. The index
corner shall be clearly unique.

Dimension "S" is measured with respect to datums A and B.

FIGURE 21, Ceramic, pin-grid-array style - Continued.
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NOTES - Continued. 3 i . . A .

15. The PGA alpha numeric grid system for designating terminal positions shall be as follows:
A row-column grid system shall be used to designate the terminal positions.
With the package viewed Looking toward the seating plane and the reference or index corner in the
Lower Left, the rows of the array shall be designated by the letters of the alphabet excluding I,
0, @, 5, X, and Z from bottom to to¢. For packages having more than 20 rows, the 21st row shall be
designated AA, the 22nd, AB, etc. he columns of the array shall be numbered from left to right.

¢. Since this szstem designates terminal positions, rows or columns without terminals shall be
designated the same as if terminals were present.

@ = LOOKING

" " HJL //—-SEATING PLANE
1l :
J

o O TERMINAL

[ POSITION
AB23

ROWS

O O
o O O

O
O

o O O O o O

01 02 03 04 23 24
COLUMNS

INDEX
CORNER

Example of 24 x 24 terminal position array
with no terminals present in rows B and AC.
Viewed looking toward seating plane.

FIGURE 21. Ceramic, pin-grid-array style - Continued.

114




[ =y
F

Downloaded from http://www.everyspec.com

MIL-5TD-1835

Lt | Ty
T/
SEATING U L 1_T
PLANE
—~ l—gb
A
‘ ] //j!—\—--_ \\\ -
- y + , ™~ =
e1 ﬂl\ 1(// 2V \\\ %(
N |
\ 1 J
<@

FIGURE 22. Metal base flange mount style.

Configuration A
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FIGURE 22. Metal base flange mount style - Continued.
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FIGURE 22. Metal base flange mount style — Continued.
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Variations (all dimensions shown in inches)

118

Symbol Ab AB AL
Config. A Config. A config. A
Hin Max Note Min Max Note Min Max Note
A | .20 | 360 | .250 | .360 250 | .360
¢a
¢b .038 .043 4,6 -048 .053 4,6 .058 .063 4,6
¢D -— 875 - .875 -— .875
o1
e 420 440 3 .420 440 420 -440
el .205 .225 .205 .225 3 .05 .225
F .Ds0 135 .s0 135 .060 135
G1
L 312 .500 .312 -500 312 .500
L1 - .050 6 ——— .050 —_— .as0 6
o 15 .165 .151 .165 4 L1581 .165
q 1177 11.197 1.177  |1.997 1,177 |1.197
ql
R 495 .525 4 -495 525 4 495 .525 4
Rt -131 .188 4 3 .188 4 A3 .188 4
S .655 .675 .655 675 .655 675
o
B
N 2 2
Note 1, 2, 5
FIGURE 22. Metal base flange mount style ~ continued.
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variations (all dimensions shown in millimeters)

Symbol AA AB AC
Config. A Config. A Config. A
Min Max Note Min Max Note Min Max Note
A 6.35 9.%4 6.35 9.14 6.35 92.14
fa
¢b 0.97 1.0% 4,6 1.22 1.35 4,6 1.47 1.60 4,6
¢b - |22.22 - |22.22 -— |22.22
¢t
e 10.67 (11.18 3 10.67 {11.18 3 10.67 [11.18 3
el 5.21 5.72 3 5.1 5.72 3 5.21 5.72
F 1.52 3.43 1.52 3.43 1.52 3.43
G1
L 7.92 [12.70 7.92 |12.70 7.92 |12.70
L1 —— 1.2¢ 6 ——= 1.27 ] -— 1.27 6
dp 3.84 4.19 4 3.84 4.19 4 3.84 4.19
q 29.90 (30.40 29.90 130.40 29.90 [30.40
ql
R 12,57 [13.34 4 12.57 {13.34 4 12.57 [13.34 4
r1 3.33 4.78 4 3.33 4.78 4 3.33 4.78 4
S 16.64 |17.15 16.64 |17.15 16.64 [17.15
a
B
N 2 2
Note 1, 2, 5

FIGURE 22. HMetal base flange mount style - continued.
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Variations
Symbol AD AD AE AE

Config. B Config. B Config. C Config. ¢

(inches) (millimeters) (inches) (millimeters)

Nin Max Min Max Note Min Nom Max Min Nom Max | Note
A .250 340 6.35 8.64 .200 220 | .300 | 5.08 5.59 | 7.62
$a .600 BSC 15.24 B85¢
¢b .028 .034 7 .86 4,6 .02s 030 | .035 .64 .76 .89 6
@D -— .620 -—- |15.74 755 LTE8 ¢ .TBO (1918 (19.97 1937
¢t | .4T0 .500 |11.94 |12.70
e .190 .210 4.83 5.33
el .93 07 2.36 2.72 .300 BsC 7.62 BSC 3
F 050 .o7s 1.27 1.9 .085 | .093 ) .100 | 2.16 | 2.36 | 2.54
61 .500 BSC 12.70 BSC
L -360 .500 92.14 [12.70 340 .380 | .420 | 8.54 9.65 [10.67
L1 -— .050 - 1.27 6 - -~ | .025 -— - .64 6
¢o | w2 | 152 | 360 {38 | 4 | 151 | 156 | 161 | 384 | 3.96 | 409 | 4
q .958 .962  [24.33  |24.43 1.187 BSC 30.15 BSC
q1 .5935 BsC 15.075 BSC 3
R - .350 -— 8.8%9 488 L500 | 512 |12.40 |12.70 |13.00 4
R1 .115 L1145 2.92 3.68 2160 AN 182 | 4.06 4.34 | 4.62 4
S .570 .590 {14.48 [14.99 6
a 22.5° BsC 22.5° BSC
B 22.5° 85¢C 22.5° BSC
SR g s s
Note 1, 2, 5

FIGURE 22. Metal base flange mount style - continued.
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Notes:

1. DPimensions are in inches.

2. For configuration € a terminal 1 identification mark shall be located in the shaded index area
shown. Terminal 1 shall be located immediately adjacent to and clockwise from the index area.
Terminal numbers shall increase in a clockwise direction when viewed as shown.

3. These dimensions should be measured at points .050 inch (1.27 mm} +.005 inch (013 mm) -.000 inch
(0.00 mm) below seating plane. VWhen gauge is not used, measurement will be made at the seating
plane.

4. Two places,

5. The seating plane of the header shall be flat within .001 inch (0.03 mm) concave to .004 inch
(0.10 mm) convex inside a .930 inch (23.62 mm) diameter circle on the center of the header and flat

within 001 inch (0.03 mm) concave to .006 inch (0.15 mm) convex overall,

6. Lead diameter and glass meniscus shall not exceed twice ¢b within L1.

FIGURE 22. HMetal base flange mount style - continued.
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6. NOTES

(This section contains information of a general or explanatory nature that may be helpful, but is not
mandatory.)

6.1 Intended use. Packages conforming to the requirements of this standard are intended for use in
military electronic eguipment.

6.2 Tailoring guidance for contractual application. For purposes of this standard, tailoring refers to
the selection of optional package features when they are specified on the drawing figures. For example, one
may select top and bottom terminals and thermal conduction pads on certain chip carrier packages.

6.3 Subject term (key word) listing.

ANSI

Basic dimension
Ceramic
Classification

EIA

Gullwing
Interchangeability
Lead position overlay
Package style

Quad

Tailoring

Type designator
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6.4 Package cross-reference List. The following table provides a cross-references of package type
numbers (and configuration numbers where applicable) that were listed in appendix C of WIL-M-38510, to the
package descriptive type designators listed in this standard. Packages were deleted from appendix C of
MIL-M-38510 with the publication of this standard. The appendix C numbers are in alphanumeric sequence;
underiined descriptive type designators are ipactive {see table VIII).

TABLE VIII. Package cross-reference list.

I T 1 I T I
| old | New | [ old i New i
| MIL-M-38510 | descriptive | | MIL-M-38510 | descriptive |
| appendix ¢ | package | | appendix ¢ |  package |
| typewno./ | type | { typeno.f | type |
i config. ttr. | designator | i config. itr. | designator |
I [ J I 1 L]
I 1 4 I i 1
| Al | MACY-WB i | c-J7 | eacc1-J28 |
i A2 | wACY-w10 | ] c-J8 | Gacc1-Js52 |
f A3 | nACY-w12 | f c-49 [ cecc2-J28 |
| c-1 | cacc1-NM6 ] | c-ut | cacci-F84 |
] c-10 | CcAcc3-N18 | | c-u2 | cacct-F100 |
| C-104 | cacc4-N18 | | c-U3 [ Cacct-F132 |
{ c-11 | cacc3-N28 | ] c-U4 | cace1-F144 |
| c-114 | cQCcc4-N28 | ] c-Us | cace1-F172 |
| ¢-12 | cacoi-n32 { C-U6 | tetTi-F196 |
I C-12A | cacce-nN32 | ! p-1, ¢ | CDIP2-T14
| c-13 | cacc3-n20 | | D-1, A | GDIP1-T14
| €-13A | caccq-820 | | D-10, €| CpIP2-T28
| c-1A | cacc2-N6 | | D-10, A | GDIPI-T28
| c-2 | cacct-N20 | | p-11, ¢} cbipé~-T24 |
| c-2A | cocc2-N20 | | 0-11, A | GDIPS-T24
| c-3 | toacci-w24 | i p-i2, ¢ | CpirP2-T150
| C-3A | coccz-nN24 | J D-12, A | GDIPI-T50
| c-d | cecc1-n28 | i 213, ¢ | CDIPI-T64 |
| C-4A | cacc2-N28 | | D-14, ¢ | CDIP2-T4B
} ¢-5 | ocQcei-nat | } D-14, A | GDIPI-T4B |
f c-6 | cacci-Ns2 | | p-15, € | CDIP3-T28 |
| -7 | cacc1-N68 | | p-2, C | cCDIP2-T16 |
| c-8 | cQCc1-NB4 | | p-2, A | GDIPI-Ti6
| c-9 | cace1-nN18 | | b-3, ¢ | cpIP2-T24
| C-9A | cacc2-n18 | | D-3, A | GDIP1-T24 |
f c-61 | GQCCI-G44 | | 04, €| cpIp2-T8
| C-62 | eacc1-6eg | i -4, A | GpIP1I-TR |
f c-63 | Gace1-684 | ] D-5, C | ¢DIP2-T4D |
| c-G7 | cecei-6132 | i -5, A | GDIPI-T40 |
| -1 | eacc1-J4s | } p-6, €| cDIP2-TI8 |
| ¢-410 | caccz2-452 | | b-6, A GDIPA-TIB |
i c-J2 | Gacc1-468 | | -7, A} coIpi-T22 |
| c-J3 | &ace1-J84 | | -7, A} GbIP2-T22 |
] c-J4 | caccz2-J44 | ] p-8, C | €DIP2-T20 |
| c-J5 | cecc2-J68 | i p-8B, A} GDIP1-T20 |
| c-J6 | cacc2-Jg4 | ! -9, €| CDIP4-T24 |
t . J | D-9, A | GDIP3-T24 |
L i i
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VIII. Package cross-reference

TABLE
] T 1
] otd ] New |
| MIL-W-38510 | descriptive |
| appendix € | package

| typeno./ |  type I
| config. itr. | designator |
1 1 |
I T 1
| F-10, A | GDFPI-F18 |
| F-11, A | GDFP2-F2B |
| F-11A, B | CDFP3-fF28 |
! F-12, B | COFPA-F28 |
| F-13, A | GDFP1-F16 |
] F-34, A | GOFP2-F18 |
i F-15, A | GDBFP1-F20 |
! F-16, A | GDFP2-F24 |
| F-17, A | GDFP1-F28 |
| F-2, A | GDFPI-F14 |
I F-2, B | GOFP2-F14 |
| F-2A, B | CDFP3-F14 |
| F-4, A | GBFP1-FI0 |
| F-4, B | COFP2-F10 |
| F-4A, B | CDFP3-F10 |
i F-5, A | GbFP2-F16 |
| F-5, B | CDFP3-F16 |
L 1 J
I 1
| INACTIVE |
L ]
[ T 1
| 0-1, B | £0IP3-T14 |
| D"'IOI B I M I
f 0-11, B | CDIP9-T24 |
! p-12, B | CDIP3-T50 |
| 0-14, B | CDIP3-T48 |
| 0-2, B | CDIP3-T16 |
| D-3, B | COIP7-T24 |
| B-4, B | CDIP3-TB |
| p-5, B | CBIP3-T40 |
| p-6, B8 | CDIP3-T18 |
| p-7, 8| LoIpi-T22 !
| B-8, B | CDIP3-T20 |
i D-9, B | CDIP8-T24 |
| F-1, D | CDFP6-F14 |
| F-1, C | GDFP5-F14 {
| P33, | GDFPAF14 |

List - Continued.

old

MIL-M-38510

appendix
type no.

¢
/

config. itr.

New
descriptive
package
type
designator

I 1 1
I I I
| I I
t | I
f I I
] 1 i
] I I
! t I
i F-5A, B | CDFP4~F16 |
] F-9, A | GDFP2-fF20 |
] F-9, 8} CDFP3-F20 |
| F-9A, B | CDFP4-F20 |
] P-AA | CHMGA1-PM |
| P-AB | cMGA2-PM |
| P-AC | CMGA3-PHM |
] P-AD | CMGA4-PH |
| P-AE | cmsas-pH |
| P-AF | CMGAS-PH |
| P-AG | CHGA7-PH |
| P-AH |  CMGAB-PH |
| P-AJ | CMGAS-PH |
| P-AK |  CMGAI0-PH |
| P-AlL | cMGATI-PH |
i P-Af | cHeat2-PH |
I | I
L 1 J
I 1
| INACTIVE |
I ]
I i 1
I F-6, D | CDFP6-F24 |
| F"6t C ] M |
| F-8 D | CDFPB-F24 |
| f-B, € | GDFP7-F24 |
I F-9. D | CDFP5-F20 |
| P-B | cMeA13-PH |
| P-BB | CMGA14-PH |
| P-BC | CHGA1IS-PH |
P-BD CMGAT6-PH |
P-BE CHMBATT-PH |

p-BF cueats-en |
P-BG CMGATI9-PH |

| P-BH | CMGA20-PH |
| P-BJ | cHGAZi-PH |
P-BK CMGA22-PH |
P-BL CHGAZ3-PH |

i P-BM i CMGA24-PH |
]
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APPENDIX

DIMENSIONING SYMBOLS

10.  SCOPE

10.1 Scope. This appendix Lists and defines the dimensioning symbols used in this standard. This
appendix s hot a mandatory part of this standard. The information contained herein is intended for

guidance

only.

20. APPLICABLE DOCUMENTS. This section is not applicablte to this appendix.
30. DEFINITIONS
30.1 Dimensioning symbols. The dimensioning symbols used are as follows:

A

is

¢h:

-

- - IR

Body dimensions.

Terminal lead diameters.
Terminal lead widths.
Terminal lead thicknesses.
Body diameters,

Body lengths.

Body widths.

Terminal lead spacings.
Flange dimensions.

Index dimensions, Llength.
Terminal lead lengths.

Standoff height. The height from the seating plane to the base plane or a reference plane paraliel
to the seating plane.

Distance between terminal leads and the body end or body center lines.
Angular dimensions.

Chamfered corner dimension.

Chamfered corner dimension - index.

Radius dimensions.

: Straightness.

7 : Flatress.

~
o)

Profile of a line.

Profile of a surface.

| - perpendicularity.
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APPENDIX
DIMENSIONING $YMBOLS - continued

Position.

At maximum materiat condition.
At least material condition.
Regardless of feature size.
Projected tolerance zone.
Diameter.

Basic dimension.

Reference dimension.

patum feature.

SIEl

0.5 ® I A l B I C__J 1 Feature control frame.

o
o

Radius.

126
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Baa

Base plane
Basic dimension
Can package
Case outline letter/PIN designator
Cavity-up, cavity-down
Chip carrier (CC)
Classification
Configuration
Coplanarity

Coplanarity deviation

Datum

DEFINITIONS
vLifniL P\E%

neTALL

Dimension
Dimension verification
DIP Lead row center dimension E1
DIP dimensions L and @

DIP end

Flat pack (FP}
Flat pack end leads
Flat pack minimum 51 dimension

GENERAL

Government documents
Grid array (GA)
Inactive for new design

Index

Index area

In-line

Intended use

Land

Land pattern
Lead position overlay
Leadless chip carrier (LEC) castellation irregularities
Hicroelecironic device case outline
Non-Government publications

NOTES

Order of precedence

Package
Package
Package
Package
Package
Package
Package
Package
Package
Package
Package
Purpose

Reference dimension

SCOPE
Seating

Specifications, standards, and handbooks

Subject

Tailoring
Tailoring guidance for contractual application
True position
Unique package features
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variations dimension §1 (glass sealed) - - - - « = — = - - _ _
REQUIREMENTS ~ = = = = = — = = = = = = = = & o m = - = = oo
package (FP) - —= - - = - - = = - — = - - oo oL

case outlipe presentation
cross-reference List
descriptive designation system
design
dimensicns and symbols
index implementation
materijal characteristics
style
styles and package types
terminal identification
type

ptane ~ -~ - - = - - - = - — - - e - - oo
term (key word) listing - - - = - - = = -« = - _ - -~ - - _ .
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