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. FOREWORD

The purpose of this standard is to provide instructions to contractors and
suppliers with respect to the requirements to be considered during the design of new
module functions for use in the Standard Electronic Modules Program {SEMP} .

Requirements for employing Standard Electronic Modules {SEM) are specified in
MIL-STD-1378. MIL-STD-1378 also specifies the procedures for recommending new
modules for addition to the 1ist of standard modules. :

Modules designed in accordance with the requirements of this standard shall also
meet the requirements of MIL-M-28787. '
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1. SCOPE

1.1 Scope. This standard establishes the design requirements for Standard
Electronic Modules (SEM) for use in military systems. Other requirements for new
module development are specified in MIL-M-28787 for the appropriate class selected to
meet the system/equipment environmental requirements.

1,2 Classification.

Standard Electronic Modules shall be of the following classes

and formats as specified in the detail specifications:

Classes
Class 1
Class 11
Class III
Class 1V

Formats
Format A
Format 87
Format C
Format D

For primary utilization in shipboard, subsurface ship, and
shore applications. ;

For utilization where more stringent environmental requirements
are imposed. ’

For utilization where class I modules may be exposed to
radiation.

For utilization where class Il modules may be exposed to
radiation.

The basic size has a span of 2.62 inches (66.5 mm), a thickness
of .290 inches (7.37 mm), and a total height of 1.95 inches
(49.5 mm) including keying pins.

The basic size has a span of 2.74 inches (69.6 mm), a thickness
of .290 inches (7.37 mm), and a total height of 1.95 inches
{49.5 mm) including keying pins.

The basic size has a span of 5.88 inches (149.4 mm), a
thickness of .280 inches (7.11 mm), and a total height of 4,06
inches (103.1 mm) including keying pins.

The basic size has a span of 5.88 inches (149.4 mm), a
thickness of ,280 inches (7.11 mm), and a total height of 4.83
inches (122.7 mm), including keying pins.
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2. REFERENCED DOCUMENTS

2.1 Government documents.

2.1.1 Specifications and standards. Unless otherwise specified, the following
specifications and standards of the issue listed in that issue of the Department of
Defense (DDDISS) specified in the sclicitation form a part of this standard to the
extent specified herein.

SPECIFICATIONS
MILITARY

MIL-E-16400 - Electronic, Interior Communication, and Navigation
Equipment, Naval Ship and Shore, General Specification For.

MIL-5-19500 - Semiconductor Devices, General Specification For.

MIL-C-28754 - Connectors, Electrical, Modular, and Component Parts,
General Specification For.

MIL-M-28787 - Modules, Standard Electronic, General Specification For.

MIL-M-38510 - Microcircuits, General Specification For.

MIL-C-39003 - Capacitors, Fixed, Electrolytic (Solid Electrolyte),
Tantalum, Established Reliability, General Specification For.

MIL-P-50884 - Printed-Wiri1y, Flexible and Rigid-Flex.

STANDARDS
MILITARY

MIL-STD-12 - Abbreviations For Use On Drawings, Specifications, Standards
and In Technical Documents.

DOD-STD-100 - Engineering Drawing Practices.

MIL-STD-129 - Marking For Shipment and Storage.

MIL-STD-130 - Identification Marking of US Military Property.

MIL-5TD-242 - Electronic Equipment Parts Selected Standards {Part 1
through 8}.

MIL-STD-275 - Printed Wiring for Electronic Equipment.

MIL-STD-454 - Standard General Requirements for Electronic Equipment.

MIL-STD-810 - Environmental Test Methods and Engineering Guidelines.

MIL-STD-883 - Test Methods and Procedures for Microelectronics.

MIL-STD-961 - Military Specifications and Asscciated Documents,
Preparation of.

MIL-STD-1285 - Marking of Electrical and Electronic Parts,

MIL-STD-1378 - Requirements for Employing Standard Electronic Modules.

(Copies of specifications and standards required by contractors in connection with
specific acquisition functions should be obtained from the contracting activity or as
directed by the contracting activity.)

2.2 Other publications. The following documents form a part of this standard to
the extent specified herein. Unless otherwise specified, the issues of the documents
which are DOD adopted shall be those 1isted in the issue of the DODISS specified in
the solicitation. The issues of documents which have not been adopted shall be those
in effect on the date of the cited DODISS.

Handbook H4-2 - Federal Supply Code for Manufacturers (United States and
Canada) Code to Name.
Handbook H6 - Federal Item Name Directory.

(Applications for copies should be addressed to the Defense Logistics Agency,
Defense Logistics Services Center, Battle Creek, MI 4901a},

BUMED INSTRUCTION 6270.3 - Personnel Exposure Limits Values for Health Hazardous
Air Contaminants.

{Application for copies should be addressed to Naval District Washington, Supply
and Fiscal Department (Code 514.3), Washington Navy Yard, Washington, DC 20390?.

2.3 Order of precedence, 1In the event of conflict, the requirements specified in
the contract, the detail specification, MIL-M-28787, this standard, and the documents
referenced herein shall govern in that order.
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3. DEFINITIONS

3.1 standard Electronic Modules Program (SEMP). A design standardization program
which has for i1ts goal the development of functional electronic modules from which a
variety of complex military electronic systems may be built.

3.2 SEMP Design Review Activity (SEMP-DRA). The activity responsible for the
review and classification of module designs 1s the Naval Avionics Center, 6000 East
21 Street, Indianapolis, IN 46218 (Code D965]).

3.3 SEMP Quality Assurance Activity (SEMP-QAA). The activity responsible for
specification and design review, correlation, vendor audits, and qualification
testing is the Naval Weapons Support Center, Crane, IN 47522 (Code 603).

3.4 Key code. An alpha or alpha-numeric (e.g., A4A} designator used to identify
the style and angular position of the keying pins.

3.5 Alpha end. The end of a module nearest the lowest numbered pin.
3.6 Beta end. The end of a module farthest from the lTowest numbered pin.

3.7 Critical component temperature (CCT). The maximum temperature allowed for any
component in the module while the module is operating at maximum class temperature.

3.8 Transient critical cbmponent temperature {TCCT). The maximum temperature
allowed for any component_in the module whiTe the module is operated at maximum
class temperature plus 20°C without exceeding any individual component TCCT,

3.% Powered socket. A socket whose terminals are connected to active power
supplies, control circuits, loads, and signal sources to simulate system requirements.
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4. GENERAL REQUIREMENTS

4.1 Specification and standards. A1l modules shall be in accordance with the
requirements of the detail specification, MIL-M-28787, this standard, and
MIL-STD-1378. Exceptions and alternates or equivalent materials, parts, processes,
documentation, and so forth, shall be approved by the SEMP-QAA prior to their use in
the design of a module.

4.2 Electrical configuration requirements. Electrical function and pin assignments
shall be in accordance with tables I and IT. The maximum allowable current for each
contact pin shall be -3 amperes {direct current or alternating current root mean
square). When a module is designed in a new logic/technology family that duplicates
an existing module function in a different logic/technology family, the new module
shall be designed such that the pin assignments on the new module are identical to
those of the existing module.

4,2,1 Preassigned dedicated pins (see tables I and 11}, Pins with assigned
functions which are not marked with an asterisk {* means optional) shall be
considered preassigned and dedicated. Such pins shall be used for their preassigned
function and used in accordance with the rules specified below or left unused.

4,2,2 Optional pin assignment (see tables I and II), Pins with assigned functiens
marked with an asterisk (*) shall be considered optional pins. They shail be used
for their preassigned function or in accordance with the rules specified below.

a. Functions shall appear on dedicated pins before they appear on ¢optional or
unassigned pins.

b. Functions shall appear on optional pins before they appear on unassigned
pins.

¢c. Fixed voltages of different potentials shall not be assigned to adjacent
pins.

d. Any unused pins shall be isolated {not connected to any other used or unused
pins).

e. Pins assigned as dedicated or optional pins may be considered as unassigned
only after all the following conditions exist:

{1) The pin is not required for the preassigned function.

(

(A

) There is a lack of pin availability.

—
3
1
]

)

ey
(=4 | P

}

Sk o b
are meL.

o

- Imat o T oo -~ -
other pin assignment

qm

1
1

Lo

i
\

f. Optional pin locations shall be used for nonassigned functions before
dedicated pins are used for nonassigned functions.

g. The analog ground shall only be used when two types of grounds are
required. These two types of ground pins shall not be connected together
internal to the module. Power ground shall be used if only one type of
ground is required.
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. 4,2.3 Connector pin assignments. The use of connector pin assignments of table I
and II shall be as follows:

a. For a 40 input/output connector use table I.

b. For a 100 input/output connector use rows A and B of table II. Pins are to
be numbered consecutively.

c. For a 150 pin input/output connector use rows A, B, and E of table II. Pins
are to be numbered consecutively.

d. For a 200 pin input/output connector use rows A, B, D, and E of table II,
Pins are to be numbered consecutively.

e. For a 250 pin input/output connector use rows A through E of table II.

4.3 Environmental requirements., The following environmental requirements apply.

4.3.1 OQOperating environmental requirements, Modules shall withstand without
damage, the operating environmental reguirements of MIL-M-28787.

4,3.2 Honoperating environmental requirements. Modules shall withstand, without
damage, the nonoperating environmental requirements of MIL-M-28787.

4.3.2.1 Hydrogen atmesphere. Modules using metal oxide thick film resistors shall
be capable of passing the hydrogen atmosphere test specified in MIL-M-28787.

TABLE I. Pin function {40 pins){40 pin input/output
connector pin assignments]).

I T |
[ 1. +5 « i 21. +5 y* |
| 2. | 22. |
] 3. +V dc | 23, +¥Y dc¢* |
| 4. | 24, |
I 5. | 25. ]
| 6. | 26, [
| 7. | 27. i
i 8. | 28. |
I 9. | 29. |
| 10, GND | 30. GND¥* |
| 11, Frame GND¥* | 31, |
| iz, i 32. |
| 13. | 33. |
| 14. | 34, |
1 15. Analog GHD ] 35. Analog GNDx|
i 16. | 36. |
i 17. | 37. I
| 18. | 38. |
I .19, | 39. |
| 20. -V dc | 40. -V dc* {
| |

* Means optional.
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TABLE II. Pin function (50-250 pins)(50-250 pin input/output ‘
connector pin assignments).

| Row | Row [ Row | Row | Row |
| A ] B | C | ] | E |
| | [ | | ]
F [ ] | i |
I 1. +*+5°% | B1, +5 y* | 101, | 151, +5 ¥* | 201, +5 ¥ |
i 2. | 52. | 1o02. | 152. i 202, ]
1 3. +y~* | 53, +¥yx | 103. ] 153, +y¥* | 203. +vy* ]
| 4. | 54, I 104, | 154. | 204. |
| 5. GND* | 55. GNbD* i 105. | 155. GND¥* | 205, GHD¥* |
| 6. | 56, | 106. | 156. | 206. |
L7, | 57. I 107. | 157, 1 207. !
i 8. | 58. 1 108. | 158. | 208. |
| 9. | 59. | 109. i 159, | 209. |
10. GND i 60. GND* 1 110. | 160. GND* | 210. GND |
11. Frame GND* | 61, | 111. | 161, ] 211, |
| 12. | 62. | 112, I 162. f 212. v |
1 13, | 63, | 113, | 163. | 213, |
| 14. | 64. | 114, | 164. | 214, |
| 15. Analog GND | 65. Analog GND* | 115, ] 1656. Analoeg GND* | 215, Analog GND* |
| 16, | 66, I 116. | 166, | 216, |
| 17. | 67. | 117. | 167. ] 217. |
| 18. +5 V* | 68. +5 y=* | 118, | 168. +5 ¥* | 218. +5 y=* |
| 19, | 69, [ 119, | 169. | 219. |
| 20. -V dcl{ly* Y 70. -V dec{l}* | 120. | 170, -V dc(l)* | 220, -V dc{l)* |
1 21. | 71. I 121. | 171, | 221. |
| 22. | 72. | 122. i 172, | 222, |
| 23. | 73. | 123, | 173. | 223. |
| 24. | 74, | 124, { 174, i 224. |
| 25.CONN GND {Notl|l 75. GND* | 125, | 175, GND* 1 225. GND |
| 26.applicable | 76, | 126. | 176, | 226. |
| 27.for molded | 77. | 127. | 177, | 227. |
| 28.connectors) | 78, | 128. 1 178, | 228. 1
| 29. | 79, | 129, 1 179. | 229, |
| 30. | 80. | 130. | 180. | 230. |
| 31, +5 ¥* i 81, +5 y» | 131, | 181, *5 Vv* | 231. +5 ¥* |
| 32. | 82. | 132. | 182. | 232, |
| 33. +¥ | 83, +y* | 133, | 183, +¥=* | 233. +¥ |
| 34, | 84, | 134, | 184, | 234, !
| 35. GHND 1 85. GND* | 135, | 185, GND* | 235, GND !
| 36. | 86. | 136. | 186. | 236. |
| 37. i 87. | 137. j 187. I 237. |
| 38. -¥ dc(2) ] 88. -¥ dec(2)* | 138, | 188, -V de{2)* | 238. -V dc(2) |
| 39. | 89, | 139, | 189. 1 239, |
| 40. GND | 90. GND* | 140. | 190. GND* | 240. GND |
| 41, ] 91, f 141, | 191, | 241, |
i 42. I 9z2. | 142. | 192. | 242. |
1 43, | 93, | 143, | 193, | 243, [
| 44, | 94, | 144, i 194. | 244, |
| 45, GND* | 95. GND* | 145, | 195. GND* | 245, GND* |
| 486, I 96. | 146. | 196. | 246, i -
| 47. | 97, | 147. | 197. | 247, ]
| 48. I 98, | 148. { 198, | 248. |
| 49. | 99, | 149, ] 199, { 249, |
} 50. +5 V* ] 100. +5 V* } 150. : 200, +5 ¥~ } 250. +5 ¥* %
|

Means optional
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5. DETAILED REQUIREMENTS

5.1 Module construction. Modules shall conform to the design, construction, and
physical dimensions specified herein and in MIL-M-28787. Modules of a given.key code
shall be mechanically and electrically interchangeable regardless of the system in.
which they are used when operated within the required module design limits.

5.1.1 Mechanical configuration reguirements., The mechanical configurations of
modules are specified 1n appendices A through 0. Drawing practices shall be in
accordance with the requirements of 000D-57D-100.

5.1.1.1 Module depth. Unless otherwise specified in the detail specification, the
only parts of the mo%uie that extend below the interface plane are the keying pins,
contact pins, and pin shields. On multiple increment modules, the body of the module
is permitted te extend below the interface plane within the limits specified in
appendices A through D when specified in the detail specification. )

5.1.1.2 Module rib structure. The module ribs shall perform the following
functions:

a. Alignment during insertioﬁ or extraction.
b. Retention.
c. Cooling.
The rib configuration is shown in appendices A through D.

5.1.1.2.1 Rib stren%th. Individual module ribs shall be capable of withstanding a
torque of 10 Tnch-pounds (1.13 newton-meters) minimum maintained for 10 to 15
seconds. There shall be no detrimental effect to the mechanical integrity of the
module.

5,1.1.3 Pin shields. Modules shall be provided with pin shields to protect the
contact pins. Detalls of the pin shields are specified in appendices A through D.
Modules are required to have pin shields adjacent to each outside row of module
pins. Pin shields shall be of a nonconducting material or if of a conducting
material, the outside surface of the shield shall be treated in a manner that will
prevent conduction into the base conducting material.

5.1.1.3.1 Pin shield retention. The pin shield shall withstand a force of
4 pounds {18 newtons) minimum maintained for 10 to 15 seconds without separation from
the module or damage to the pin shield. This requirement shall be met after exposure
to al) manufacturing process temperatures including preconditioning,

5.1.1.4 Module fin/header structure. The module fin for formats A and B and the
header structure for formats C and D structure shall be as specified in appendices A
through D.

5.1.1.5 Module connector. The module connector shall be as specified in
appendices & through D for the applicable format. A1l connectors shall be in
accordance with the requirements specified herein and in MIL-C-28754. Multiple
increment modules may increase contact pin row quantities with each row of pins
complete.

5.1.1.5.1 Module contact pins. The number of contact pins on the module and their
tocation shalTl be as specified in the detail specification. The contact
configuration is controlled only on that part of the contact pin protruding from the
moedule connector surface {the interface plane).




Downloaded from http://www.everyspec.com

MIL-STD-1389C

5.1,1.5.2 Connector contact integrity. Each contact pin, as mounted in the ‘
connector, shall withstand an axial force of 20 ounces (5.6 newtons) minimum applied

in 2 to 10 seconds along the length of the contact blade in either direction and

maintained for 10 to 15 seconds.

5.1.1.6 Module keying. Each module is assigned an alpha or aipha-numeric key
code. The Tirst Tetter indicates the style and anqular position of a keying pin in
the alpha keying pin Tocation and the Tast letter designates the style and angular
position of a keying pin the beta location.

5.1.1.6.1 Keying pin locations. There are two keying pin locations on each module
designated alpha and beta. 1he alpha ‘and beta keying pin locations are near the
lowest and highest numbered connector pins in the first row, respectively, as
illustrated on figure 4. Keying pins on a multiple growth module shall be located at
the extreme ends of the first module increment having a connector,.

5.1.1.6.2 Xeying pin orientation. Keying pins shall be orientated to agree with
the basic angle specified for the module by the code letters on figures 1, 2 or 3.
Figure 4 illustrates the module axis and specifies the tolerance for angular
positioning.

5.1.1,6.3 Keying pin styles. Keying pin styles shail be in accordance with
figure 5.

5.1.1.6.4 Keying pin sets. Only the keying pin styles and keying pin locations in
table III are permitted.

5.1.1.6.5 Keying pin integrity requirement. When instailed in the module, the
keyirg pins shall meet the following integrity requirements.

5.1.1.6.6 Keying pin torque. Each keying pin shall withstand torque of
20 inch-ounces (0.13 newton-meter) minimum applied in 2 to 10 seconds and maintained
for 10 to 15 seconds.

5.1.1.6.7 Keying pin pullout. Each keying pin shall withstand a pullout force of
9 pounds {40 newtons) minimum appiied in 2 to 10 seconds and maintained for 10 to 15
seconds.

5.1.1.6.8 Keying pin pushout, Each keying pin shall withstand a pushout force of
40 pounds {178 newtons)] applied in 2 to 10 seconds and maintained for 10 to 15
seconds. The force shall be applied in the opposite direction as the force in
5.1.1.6.7.

5.1.1.6.9 Xeying pin cantilever load. Each keying pin shall withstand a
cantilever load of 10 pounds (44 newtons) minimum applied in 2 to 10 seconds and
maintained for 10 to 15 seconds.

5.1.2 Printed-wiring and printed-wiring assembljes,  Printed wiring and
printed-wiring assemblies shall conform to the folTowing requirements.

5.1.2.1 Rigid wiring-boards. The design of rigid printed-wiring shall conform to
the requirements specified in MIL-STD-275. Equivalent materials, processes,
requirements, and so forth, shall be utilized only when approved by the SEMP-QAA.
These equivalent materials, processes, requirements, and so forth, shall be
documented and forwarded to the SEMP-QAAR for review and approval, -

5.1.2.2 Printed-wiring assemblies. The design of printed-wiring assemblies shall
conform to the requirements specified in appendix F. Equivalent materials,
processes, requirements, and so forth, shall be utilized only when approved by the
SEMP-QAA. These equivalent materials, processes, requirements, and so forth, shall
be documented and forwarded to the SEMP-QAA for review and approval.

5.1.2.3 Flexible printed wiring and assemblies. Flexible printed wiring and
assemblies Shall conform to the requirements of MIL-P-50884, type B. Performance,
quality assurance and workmanship shall be in accordance with MIL-P-50884,
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FIGURE 2. Style 1/i keying chart {viewing connector as shown on figure 4}.
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FIGURE 3. Style 2/2 keying chart {viewing connector as shown on figure 4).
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FIGURE 4. Keying pin jocation.
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FIGURE 5. Module keying pin styles.
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5.1.3 Materials. Materials used in the manufacture of modules shall conform to
the requirements specified herein and shall be certified in accordance with
applicable specifications where required. When a material is not specified, a
material shall be used which wiil enable the module to satisfy the requirements
specified herein. Acceptance or approval of a constituent material shall not be
construed as an assurance of the acceptance of the finished product.

5.1.3.1 Use of toxic material. Materials which are capable of producing dangerous
gasses or other harmful toxic effects as defined in BUMED INSTRUCTION 6270.3 over the
temperature range of -55 °C to +125° C, or while burning, shall not be used unless
suitable nontoxic material is not ava11ab1e.

5.1.3.2 \Use of flammable material. Materials used in modules shall be in
accordance with the requirements of MIL-STD-454, requirement 3, and shall be self
extinguishing within 5 seconds after removal of flame.

1.3.3 \Use of material affected by fungus. Materials used in modules shall not
ort fungat growth when tested in accordance with MIL-STD-810, method 508.

5.
cunn
SuPr

5.1.4 Finishes and protective treatments. The finishes and protective treatment
of surfaces shall enable the module to meet the requirements specified herein.
Acceptance or approval of a finish or protective treatment shall not be construed as
an assurance of the acceptance of the finished product. MIL-E-16400 shall be used in
the selection of finiches and protective treatments.

5.1.4.1 Anodic treatment/frame ptating. Frame surfaces shall be as specified in
appendices A through D.

5.1.4.2 Module frame
¢ gnoc ifiad in apne

urface finish. The surface finish of the module frame shall
Tra: A
f Py ces

S
LY throuoh D
nal oLaraugn u.

[T

be P
5.1.4.3 Conformal coating. The conformal coating shall be in accordance with the
requijrements of appendix F. The conformal coating shall be a continuous,
homogeneous, fully cured material which covers all components, leads, and ¢ircuitry,
except grounding surfaces. The coating thickness may vary with the irregularity of

+ha mndula curfare
L MmogQuile surTtace.

5.1.5 Weight. Modules shall be designed for minimum weight consistent with
reliable ¢circuit operation.

5.2 Module marking. A3l modules shall be identified and marked with appropriate
iAanti €l enardfinAd havain Annandiceg A fhr‘nunh N :nar1‘Fu tha markinag areacg
luclll—lllcla UJ DF‘:\-‘!ICU LR = 1. r\rl'll—llulu\-a r Bl e L)
for the following 1nformat1on

a. Key code.
b. Module part number, revision letter and amendment number.
¢. Certification mark.
d. Module name.
e. Serial number.
f. Manufacturer's information.
{1) Manufacturer's identification.
{2} Date code.
g. Connector contact identification.
h. Extractor fin identification.

i. Electrostatic discharge marking (ESD).
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j. RAM/ROM test code.
k. ROM/PROM program code.

A11 markings excluding key code shall be a minimum of .06 inch (1.5 mm) high and

shall be located as specified in appendices A through D and applied in accordance
with MIL-STD-130. A7l marking shall be in a contrasting color to the surrounding
ﬁ?fué$nagggé A1l marking shall be permanent and legible in accordance with

5.2.1 Module key code. The key code assigned to each module shall be marked as
specified 1n appendices A through D. The marking is located at the alpha end of the
module on the top surface of the identification fin/header,

5.2.2 Moduyle part number and revision status. The module part number, revision
letter, and amendment number shall be marked as specified in appendices A through D
This information is located in the same area as the manufacturer's information. A}
standard module part numbers will be assigned by the SEMP-DRA. Requests for part
number assignment shall be prepared and submitted in accordance with MIL-STD-1378.
Hodules documented with MIL-STD-961 military specifications shall be marked with the
revision status of the specification to which the modules were tested. This marking
shall be as follows:

i

M 28787 /123 -1 A (1)

T | T T T T

| | | | | ’ i

| | | | i |

| | | | | |
Military Specifi- Detai} Environmental Detail Detail
specifi- cation specifi- class specification specification
cation number cation revision amendment

number letter number

o

For example, a module could be marked M28787/123-1 A{1)., Environmantal class [ shall
be indicated by a -1, environmental class II shall be indicated by a =2,
environmental class III shall be indicated by a -3, and environmental class IV shall
be fndicated by a -4. The detail specification revision letter and amendment number
are not a part of the module part number and shall be left blank if none exists. The
example part number is not intended to designate a length of field requirement. The
lTength of the part number will vary according to the applicable detail specification.

5.2.2.1 Module part number and revision status for special modules. Part numbers
for special moduTes, as defined in MIL-STD-1378, wil] be assigned as directed by the
acquisition activity. Special modules shall be marked with the revision status of
the document to which the modules were built.

5.2.3 Certification mark. A1l modules that meet the requirements of MIL-M-28787
and the detafl specifications shall have the Government certification mark "JAN" or
“d" marked as specified in appendices A through D.

5.2.4 Module item name. Each module shall have jts item name marked in the area
specified Tn appendices A through D. The item name and manufacturer's {information
shall be oriented such that both are readable from the same point of view. The name

marked on the module shall agree with the item name in the title of the detail
specification, however, abbreviation in accordance with MIL-STD-12 is permissible.
The module design activity is responsible for generation of an approved item name.
The item names in H6 shall be used if they appropriately describe the module. When
HE does not 1ist an item name which appropriately dascribes the module, an item name
shall be developed in accordance with MIL-STD-961, The SEMP-DRA is the approval
source for item names.

5.2.5 Manufacturer's information. The following information shall be marked with
each moduTe at the Tocations specified in appendices A through D. HNo other module
manufacturer's part number shall be marked on the module.

15
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5.2.6.1 Manufacturer's identification. Each module shall be marked with either
the manufacturer's identification code or manufacturer's name. The manufacturer's ‘

code, if utilized, shall be a numerical code as listed in H4-2. A test code assigned
by the SEMP-QAA for each vendor's integrated circuit type used shall be marked on
each RAM/ROM module in the area specified for a manufacturer's identification.

5.2,5.2 Serial number, Each module shall have a serial number including vendor's
designation as specified in appendices A through D. The serial number is located on
the top surface of the same fin/header used for marking the key code., The serial
number shall consist of five digits with significant digits prefixed with zeros, as
required. The serial number shall be affixed to the module prior to electrical
acceptance tests,

5.2.5.3 Serial number sequence. Each module manufacturer shall serialize each
moduie manufactured under the requirements of the SEMP, The serial number for any
given key code will start with number 1 and continue in numerical sequence as many
times as the module is manufactured regardless of contract or customer.

5.2.5.4 Vendor designation., A single or double alpha character shall be assigned
to each moduTe manufacturer contracted to produce modules. The designation shall be
prefixed to the module serial number as specified in appendices A through D. Request
for a vendor designation shall be submitted to the SEMP-DRA {see 3.,2).

5.2.6 Date code. Each module shall be marked with a four digit date code
designating the year and the week of manufacture. The first two digits of the code
shall be the last two numbers of the year and the third and fourth digits of the code
shall be the calendar week. When the number of the week is a single digit, it shall
be preceded by a zero., The date code for a given module shall be the calendar week
in which the last major manufacturing assembly process occurred prior to the final
acceptance inspection, plus or minus one week.

5.2.7 Electrostatic discharge {ESD}. Modules that are determined by the SEMP-QAA
to require special handling due to sensitivity to electrostatic discharge {ESD)} by
prior knowledge of device technologies or by testing to MIL-M-28787 shall be marked
in the areas specified in appendices A through D with the sensitive electronic device
symbol specified in MIL-STD-1285. If the minimum symbol size specified in
MIL-5TD-129 cannot be met, the size shall be maximized for the particular fin
configuration.

5.3 Module design requirements. Modules shall be designed in accordance with the
following requirements.

5.3.1 Personnel safety. Modules with voltages exceeding 30 volts (direct current
or alternating current root mean square} to ground shall have exposed conductive
frame surfaces (except for pin shields and key pins) connected to either the 0 volt
or chassis ground contact pin. The maximum resistance between the ground pin and
exposed conductive frame surfaces shall be 1 ohm.

5.3.2 Powered socket. The detail specification for modules containing device
technologies which cannot be protected by the module design during removal or
insertion into a powered socket must contain caution notices of susceptability to
damage.

5.3.3 Component selection. Electronic components and hardware used in modules
shall have a demonstrated quality level and environmental performance equivalent to
or better than that of available military parts. Nonhermetically sealed packaged

relays and semiconductor devices having hermetically sealed equivalents shall not be
used.

5.3.3.1 Germanium semiconductors. Germanium semiconductors shall not be used.

16
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Y

5.3.3.2 Discrete semiconductors. Discrete semiconductors shall be in accordance
with the requirements of MIL-S-T3500 and shall be selected according to the following
priority list. Devices listed in b, ¢, and d shall be approved by the SEMP-QQA prior
to use,

a. MIL-S5-19500 JANTX devices listed in MIL-STD-242,
b. Other MIL-S-19500 JANTX devices.

7 S T

c. Devices being considered for a MIL-S-19500 JANTX deta
5-185G0

2T 10
-

specification.
Devices shail be equal to or better than MIL- T

d. Other devices. Devices shall be equal to or better than MIL-5-19500 JANTX
devices.

5.3.3.3 Integrated circuits. 1Integrated circuits shall be in accordance with the
following requirements.

5.3.3.3.1 Quality requirements. Integrated circuits shall be in accordance with
the requirements of MIL-M- , class B. The module supplier shall use MIL-M-38510
JAN QPL devices when available or acquire other devices with equivalent
specifications. A1l eguivalent specifications shall be submitted to the SEMP-QAA for

approval prior to initial quaiification, Equivalent specifications shail include:
a. The screening shall be to MIL-STD-883, method 5004, class B.

b. Quality conformance shall be demonstrated in accordance with MIL~STD-883,
method 5005, groups A, B, C, D, and E {if applicable), class B.

¢. Generic data is acceptable for demonstrating quality conformance in
accordance with MIL-STD-883, method 5005, groups C and D, class B, A
generic family shall be electrically and structurally similar integrated
circuits. They are designed to perform the same type of basic circuit
function using the same basic circuit element configuration and differ only
in the number of identically specified circuits which they contain. They
are designed for the same supply, bfas, and signal voltages and for
input-output compatibility with each ather under an established set of
loading rules. They are enclosed in packages of the same construction and
outline, differing only in the number of active external package leads
included or used and made from the same materials by use of the same
processes.

5.3.3.3.2 Selection requirements. Integrated circuits shall be in accordance with
the requirements of MIL-M- and shall be selected according to the following
priority 1ist. Devices listed in b, ¢, and d shall be approved by the SEMP-QAA prior
to use.
a. MIL-M-38510 JAN microcircuits listed in MIL-STD-242,
b. Other MIL-M-38510 JAN microcircuits.
¢. DESC Selected Item Drawing Microcircuits.

d. Other microcircuit devices shall be equal to or better than MIL-M-38510 JAN
devices.

5.3.3.3.3 Restricted usage. Memory devices of identical size and configuration
from different suppliers shall not be mixed on individual modules.

%.3.3.3,4 Substitution requirements. A MIL-M-38510 part may be substituted if the
quality requirements are met for a vendor approved Specification Control Drawing
{SCD) or DESC drawing acquired part. A DESC drawing acquired part may be substituted
if the quality requirements are met for the module vendor approved SCOD.

17
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5.3.3.4 Passive components. Passive components shail be selected according to the

following priority 1ist. Uevices listed in ¢ and ¢ shall be approved by the SEMP-QAA
prior to use.

a. Established reliability (ER) specification parts (minimum level P if
multiple sources exist) listed in MIL-STD-242,

b. ER parts (minimum level M if required to achieve multiple sourcing) listed
in MIL-STD-242,

¢. Other ER parts.
d. Conventibna1 military specification parts.

e. ER parts that use the Weibull failure rate prediction method, such as
MIL-C-39003, shall require a B minimum failure rate level.

5.3.3.5 Hybrid microcircuits. Hybrid microcircuits shall be in accordance with
the requirements of MIL-51D-883 and MIL-¥-38510, or equivalent.

a. Hybrid microcircuits which are contained in packages having an inner seal
perimeter of 2.0 inches (51 mm) or greater shall be in accordance with the
requirements of MIL-STD-883, method 5008.

b. Hybrid microcircuits which are contained in packages having a seal perimeter
of less than 2.0 inches (%1 mm) shall be in accordance with the requirements
of MIL-5TD-883, method 5004 and 5005, class B, or method 5%008.

A1l equivalent specifications shall be submitted to the SEMP-QAA for approval prior
to initial quaiification.

5.3.4 Life expectancy. Modules shall be designed for a minimum life expectancy of
100,000 hours operation at maximum temperature for the appropriate class.

5.3.5 Failure rate. The failure rate production specified in MIL-M-28787 shall be

,,,,,, -

calculated in accordance with appendix E.

6. NOTES o
6.1 Subject term {keyword) listing.

Modules, Standard Electronic
standard Electronic Modules
Standard Electronic Modules Program
SEM

SEMP

6.2 Changes from previous issue. Asterisks are not used in this revision to

identify changes with respect to the previous issue due to the extensiveness of the
changes.
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APPENDIX A

DESIGN REQUIREMENTS FOR FORMAT A MODULES

10. SCOPE

10.1 Scope, This appendix is a mandatory part of this standard for the design
requirements for format A modules to be used in the Standard Electronic Modules
Program (SEMP).

20. REFERENCED DOCUMENTS

20.1 Government documents. The following documents form a part of this appendix
to the extent specified herein.

SPECIFICATION
MILITARY
MIL-A-8625 - Anodic Coatings, For Aluminum and Aluminum Alloys.
STANDARD
FEDERAL
FED-STD-595 - Colors.

{Copies of the specification and standard required by contractors in connection
with specific acquisition functions should be obtained from the contracting activity
or as directed by the contracting activity.)

30, GENERAL REQUIREMENTS

30.1 Mechanical configuration requirements., The basic mechanical configurations

for format A are the single-span, single-thickness module specified on figures 6 and
7 and in table IV,

30.2 Thermal requirements. A1l modules shall be designed to be cooled through the
fin or ribs and shall be capable of being cooled by either method with no other heat
loss.

40, DETAILED REQUIREMENTS

40,1 Configuration. The basic size module has a span of 2.62 inches (66.5 mm), a
thickness of .200 inches (7.37 mm), and is 1.95 inches (49.5 mm) high including
keying pins. Modules may increase in span, thickness, or simultaneously in both span
and thickness. For multiple increment modules, span shall be increased in 3.000 inch
(76.20 mm) increments and thickness shall be increased in .300 inch (7.62 mm)
increments as shown in table IV, A1l wmodule configurations and size designation
shall conform to the span and thickness matrix of table IV, Dimensions and
tolerances shali be as specified on figures 7 and 8. Plate mounted modules shall be
in accordance with figure 9 and sub-plate mounted modules shall be in accordance with
figure 10.

40.1.1 Circuitry. External circuitry and components shall be contained within an
area defined by the following: A minimum of .050 inch (1.27 mm) inward on each side
from two vertical parallel tines established by the CC dimension and a maximum of

1.286 inches (32.66 mm} measured vertically from the interface plane (see figure 7).
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40.1.2 Module fin structure. The module fin shall perform the following functions:

a. Module identification.
b. Module cooling.
c. Module extraction and insertion or both.

These functions may be performed by one or more fins depending on the module
configuration. The number of fins and fin Tocations wiil depend an the module design.

40.1.2.1 Module identification fin. The module identification fin shall have the
configuration shown on view B of figure 12, and shall be located in the A increment
of the module.

40.1.2.2 HModule cooling fins. The minimum number of cooling fins required on a
module shall be determined by the power dissipation requirements of 40.2.2. The fin
cross section and spacing shall be in accordance with figure 12,

40,1.2.3 Module extractor fin. Modules less than seven increments thick shall
have one extractor fin. 1he tin shall be located in the first module increment in
which there is a conmnector. The fin configuration shall be in accordance with figure
12, view B. Modules seven or more increments thick shail have two extractor fins.
One fin shall meet the requirements for modules less than seven increments. The
other fin shall be located within the last two module increments, and it shall meet
the configuration requirements in view A of figure 12, A1) module extractor fins
shall have extractor holes in accordance with figures 7 and 8. When the insertion
and extraction fin is not the marking fin, it shall be identified as specified on
figure 13.

40.1.2.4 Module extractor fin integrity. The extractor fin structure shall
provide the strength required to install and extract the module and meet the
requirements of 40.1.5.1.

40,1.2.5 Fin torque. The module shali be ca e of withstanaing a & i
{0.68 newton-meter] torque applied in 2 to 10 seconds and maintained for 10 to 15
seconds in both directions along the fin in a direction perpendicular to the plane of
the fin without detrimental effect to the mechanical or electrical properties of the
module. During the time the torque is applied, the module shall be rigidly supported
within a zone between the interface plane and 0.5 inch (13 mm) above the interface
piane.

i
=1
cr

40.1.2.6 Fin cantilever Toad. The fin shall be capable of withstanding a force of
2 pounds (9 newtons) applied perpendicular to the fin height along the centerline
midway between the two extractor holes. The force shall be applied in two directions
and shall be applied in 2 to 10 seconds and maintained for 10 to 15 seconds without

A n ot e e o L Lk A Rba £l sk maasmkama
UELrFINEIILal €1 1TELL LU LIE 110 3LTULLUiTe.

40.1.2.7 Module marking. See figure 14 for module marking.

40,1.3 Module rib structure. The basic size madule shall have two ribs: one
located at the alpha and one located at the beta end of the module. Modules of
multiple thickness shall have ribs located on the first and last increments. Ribs
between the first and Yast increment are optional unless required for cooling. The
configurations are shown on figures 7 and 8.

40,1.4 Module connector. The basic 1A module connector shall have either 20 or 40
metal bayonet type contact pins. Multiple increment modules may have more contact
pins with the guantity increasing in increments of 20 contact pins. Unused rows of
contact pins need not be present in the connector but any row of 20 pins shall be
compiete. A1l connectors shall conform to the requirements specified herein and in
MIL-C-28754. Optional connector configuration for double span modules is a 100 pin
connector arranged in two rows of 50 contacts each.
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40.1.4.1 Connector location. The location of the connector on size 1A modules is
1imited to one position only as shown on figure 7. On multiple increment modules
more than one connector may be used. The location of connectors on multiple
increment modules is optional providing the location confaorms with the requirements
for multiple increment modules as shown on figure 8. The location of connectors on
multiple increment modules shall be in accordance with the detail specification.
Connectors will normally be located in the A increment on the multiple thickness
modules and at the alpha end of the multiple span modules.

40,1.4.2 Connector and contact designator. Each module connector shall be
assigned an alpha numeric designation to identify its location on the module. Each
connector contact is assigned a number from 1 to 40. Designation of connectors and
contacts by this method, as illustrated on figure 11, provides a means for complete
tdentification of any contact pin on the module. Al11 100 pin connectors shall have
the contacts numbered from 1 to 100 as shown on figure 11,

40,1.4.3 Multiple thickness modules. On multiple thickness modules, connectors
shall be assigned letter designations A, B, C, and so forth, to conform with the
module thickness designations. The connector location at the extreme right, as
illustrated on figure 11 shall be designated A; also, all connectors and connector
locations in the same span row shall be designated A. The next connector Tocation to
the left and all connector locations within this span row are designated B, and so
forth. Thickness designation marking is nat required.

40,1.4.4 Multiple span modules. On multiple span modules; connectors shall be
assigned number designations 1, 2, 3, and so forth, to conform with the module span
designations. Single-span modules are desigpated as l; multiple span modules have
designations 2, 3, and so forth. A1l connectors located within each span are
designated with that span number (see figure 11). Span identification is not
required for use of 100 pin connectors. Span designation marking is not required.

40,1.4.5 Connector contact identification. Each module shall have contacts
identified by numbers I, 20, 21, and 30 marked at locations shown on figure 14, Pin
numbers 21 and 40 need not be identified when the contacts are not in the module or
when in multiple thickness modules, pins 21 and 40 are located in the A increment.
In mulitiple thickness modules, when pins are net located in the first or last module
increment, numbers 1 and 20 shall be marked on the pin shield of the A increment.
When the module employs a 100 pin connector, the module shall have contacts
identified by numbers 1, 50, 51, and 100 marked at locations shown on figure 14,

40,1.4.6 Contact pin location. The location of contact pins for a typical 1A
module shall Be as shown on figure 7.

40.1.5 Module mechanical requirements, The following mechanical requirements
apply.

40.1.5.1 Module integrity. Each module, with the connector assembled, shall
withstand without damage or separation a minimum axial force equal to the product of
12 ounces (3.3 newtons% multiplied by the number of contacts {for example, 12 ounces
(3.3 newtons) multipled by 40 contacts equals 480 ounces or 30 pounds (133 newtons).
The farce shall be applied along the contact length in either direction. The total
computed force shall be applied simultaneously to all module connector pins to
simulate module insertion and extraction. The force shall be obtained in 2 to 10
seconds and maintained for 10 to 15 seconds.

40.1.5.2 Durability. The module shall be capable of withstanding 500 cycles of
mating and unmating with no degradation of nmodule performance.

40.1.5.3 Inclination.. The module shall be capable of continuous operation while

being inclined at the rate of 5 to 7 cycles per minute in all vertical planes to an
angle of 45 degrees from vertical.
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40.1.5.4 Module retention. On multiple increment modules, the use of slotted
holddown screws is permitted. Holes for the module holddown screws shall be iocated
at the ,300 inch (7.62 mm) thickness increment centeriine and the 2.200 inch
(55.88 mm} keying pin dimension as shown on figure 15. The hole configuration is
optional but shall provide a captive feature for 0.112-40 UNC-2A holddown screws
which will permit a minimum of .015 inch (0.38 mm) radial flpat. The captive screws
shall extend .200 to .270 inch (5.08 to 6.86 mm} beyond the interface plane with the
.112 inch (2.84 mm) diameter extension below the interface plane being fully
threaded., Captive means shall ensure the screw does not interfere with the insertion
and extraction of the module. Holddown screws shall not be Tocated in the first

adnl
module connector increment. Holddown screws are required if any of the

conditions exist:

T1Tnwina
IIU“IllH

a. Module exceeds 2.5 ounces {71 grams) per increment (that is, 5 ounces
(142 grams) for size 1B or 2A),.

b. Module exceeds a total weight of 4 pounds {1 814 grams}.
c. Modh1e exceeds 12 increments in thickness.
40,1.5.5 Anodic treatment. Surfaces of aluminum alloys shall be in accordance

with the requirements of MIL-A-8625 (type optional, except for pin shields which
shall be type 3).

40.1.5.6 Module surface finish, The surface finish of the module shall be free of
any imperfeciions that have a detrimental effect upon the performance of the module.

40.1.6. Color. The color of the anodized module fin {or fins) shall be Tusterless
black within the color range estabiished by color chips 34052, 35042, 36076, 37038,

and 37056 of FED-3TD-595, The color of the remainder of the moduie is optionai.

40.2 Thermal requirements. The following thermal requirements apply.

40.2.1 Heat dissipation. Maodules shall be designed to ensure that critical
component temperatures {CCT and TCCT) are not exceeded tunder any of the following
£ o P - RV [P eppesy Ak o i 1
el 1

canditions when modules are operated at maximum power and at the maximu
interface temperature for the appropriate class.

o owm
Lo

a. Heat'removed from the modules through the fins only.
b. Heat removed from the module through the ribs only.

40.2.2 Power dissipation. The maximum recommended power dissipation for format A
modules shall be 2.5 watts for the basic 1A configuration. For modules having
multiple thickness increments {for example, 18, 1L, 1D, and so forth), the maximum
recommended power dissipation shall be 1ncreased by 1. 50 watts per add1t1ona1
thickness increment. The maximum recommended power dissipation for format A
configurations having multiple spans shall be determined by cumulative addition at
the maximum recommended power dissipation for single span modules (for example,
format A configuration 1A = 2.5 watts; format A configuration 1B = 4.0 watts;
format A configuration 2A = 5.0 watts; format A configuration 2B = 8.0 watts, and so
forth). The power deratings reflected above for additional module thickness
increments are the result of imperfect alignments between the module guide ribs and
the system level heat sink structure when utilizing guide rib conduction cooling.
Detail specifications covering any module design dissipating greater than the above
recommended values shall have the configuration of the heat dissipating features and
the method of cooling specified for future application guidance on the use of the
module.

40.2.2.1 Determination of maximum power. Maximum power is determined by the worst
case operating conditions of the modulie. Factors 1nT|ueﬁ61ﬂg power are voltage,
frequency, duty cycle, loads, and any other characteristic that produce the highest
current. The power for digital modules is to be determined with no Toad connected to
the output. The power for analog modules is to be determined with the maximum load
connected to the output.
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40.2.3 Component temperatures., The following requirements for critical component
temperature {(CCT] and transient critical component temperature {TCCT) apply.

40.2.3.1 CCT. The CCT for semiconductor devices shall be 105°C junction for

M e T T A LY R o T S, P am
ciasses I and 111 and 130°C junction for classes II and I¥. For all other

components, the CCT shail be egual to the individual component's maximum specified
operating temperature minus 20 C and shall be specified on the component's hottest
external area.

40.2.3.2 TCCT. The TCCT for all devices shall be the appropriate CCT pius 20°C.

SPAN

\_ — MODULE

EXTRACTOR HOLES

AN
\//4/\ /FIN

RIB.
THICKNESS
ALPHA
KEYING PIN
PINI— S0y L BETA KEYING PiN
///>
. N
CONTACT PINS eLD ](/
FIGURE §. Module outline. INTERFACE PLANE
TABLE 1V. Module span and thickness increments. 3/ 4/
[ |
| Span 1/ Thickness 2/ |
| 3.00 inch {76.2 mm} I
{ncrements. }
| | | o | 1 | |
Span Al B cC | ©o 1 S -2 T O I I
| desig | DIM INCH | .290 | .590 | .B% { 1.150 | 1.490 ] 1,790 | 2,090 | 2.390 | 2,690 | 2.9%0 |
{7.37)1(14,99) 1{22.61) 1{30.23) |{37.85) 1{45.47) 1{53.09) 1{60.71) | (6 .:13)|(7*5.95)|i
I [ I I I 1 [ 1 [ I
1 2.62 1wl w (w L 4w W L W LWL
{66.5) | | | | | | 1 | | | |
i ] T i i i T T T T !
2 5.62 |l 2o 1 2 | 2¢ | 20 | 2 | 2 | 26 | 2 1 2 | & |
| ] {142.7) | | } | | | | | | | |
" T f I T T T T T T T T ]
i 3 | &2 | 3% t 3 | 3 1 3 | 3k | 3F 136 |34 i3 | x I
| I (219.5) 1 | H . | [ | | | b |
' T T T T T T I T T I I |
I ¢ L mw | W 1 p | » ' s Vv 1T 1w | v L w 1 ¥y ]z
{3.290 | 3.5%0 1 3.890 | 4.15% | 4.490 | 4,7% ] 5.090 | 5.39% | 5.690 ]5.9% [ 6.29 [6.5%0 |
1(53.57) 1{91,19 [{98.81} |(106.43) (114,05} {121.67) [{129.29) {136.91} 1{144.53} (152.15):(159.77) (167.3”I
i [ 1 I
E| 1L E M ]I N { 1P 1R 15 T v W { 1¥ 17 [I
|
[ [ i I | 1
ioot .| 2 l| m o] 2 2R = 2T & 2v b j 2Y 22 ;
| | | | 1
— T R ] | 1 1
| 3L | 3 f 3m ) 3@ | ®w ] 3 ) S T 2 A T " R N ) SR G Y |
i I l | | | | | | | |
1/ Span is measured across the ribs. .
7/ Each letter is .300 inch (7.62 mm) greater than the previous letter with "A" equal to .29 inch
T {7.37 mm) maximum.
3/ Dimensions are in inches.
¥/ Metric equivalents are given for general information only.
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METHOD!I
OPTIONAL CONFIGURATION

VIEW B

FIGURE 7. Module basic size outline.
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.004 (W0

/ 1$].oor @2 e@

3
®

€

- @ (40 CONTACTS)
FF — 2 ROWS 20CONTACTS £ ACH '
{1.900}
PIN 1| _ PIN 20 REF —
hﬁmnnnnmnunnnnnunun;un-_ +
4X R - —(? POOCODNOOODA0La Da0b— —--—* I-D_.l
.010 MAX \
PIN 21 PIN 40 REF
y, ALPHA KEYING PIN BETA KEYING PIN
| .007 @ A H|F.cor(M[ale @ |
B~ . -C-
EE
’4
' i
T—.OSO +.005
|| BLoos®io ]
\ 2X RIB
A0 MIN B
110 MIN
' HH
2X .06 MIN—gm —
J4T75 " MAX—- .
lt—— 1475 MAX (SEE NQTE 3)
_._..1.66 fot—— -

Inches mm Inches min Inches mim Inches mm
.004 0.10 - .02 0.5 .147% 31.746 1.95 49,5
.005 0.13 . 050 1.27 .15 3.8 2.200 55.88
0067 0.18 .085 2.16 17 4.3
.010 0.25 .100 2.54 .195 4,95
.01 0.3 110 2.79 1.281 32.54
.015 0.38 .128 3.25 1.68 42,7
.016 0.41 .130 3.30 1.9060 48,26

NOTES:

1. The 1.281 +-,005, - .010 inches {32.54 + 0.13, -0.25 mm) dimension applies from
the interface surface to the top of the rib only. The portion of the module
other than the top surface of the rib (that is, within the CC dimension) shall be
1.286 inch {32.66 mm) maximum.

2. See table V for Tetter dimensions.

3, The .1475 inch (3.746 mm} maximum indicates the maximum eccentricity allowed on
either side of centerline, but not both. Dimension GG maximum governs.

4. Datum plane D is estabiished as a plane passing through the center of both keying
pin features at their virtual condition.

§. Datum plane E is established by the two keying pin features at their virtual
condition.

6. Dimensions are in inches,

7. Metric equivalents are given for general information only.

FIGURE 7. Module basic size outline - Continued.
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TABLE ¥. Module span and thickness .dimensians.
(see figures 7 and 8 for details). 1/ 2/

r I Dimensions |

| [ I { { | l

i | AA l BB I cC i 0o I EE | FF t

[Span | #.01 | %.01 | +.005 | basic ] +,01 1 basic |

| [ (0.3} 1| (0.3y | (0.13) | I (0.3) | ]

[ I i | -.075 | i ] |

| i | [ (1.90) | | | |

I i | | ] ! | |

I 1 ] 2.32 | 1.89 | 2.440 | 2.200 [ 2.62 | .150 |

% : (58.9) { {48.0) } {61.98) } {55.88) } (66.5) % (3.81) :

| | | | | - | ]

2 | 5.32 | 4.89 | 5.440 . 5.200 | 5,62 | .150 |

; ! (135.1) 1 {124,2) : {138.18) } {132.08) } (142.7) E (3.81) {

r l i T T T I |

i 3 | 8.32 | 7.89 | s.440 | 8.200 | B.62 | .150 |

% { {211.3) : (200.4) { (214.38) | (208.28) | (218.9) | (3.81) |

| ] i }
[ I Dimensions | | [ D1mens1ons ]
| r | i ] ] T [ 1
| Thickness ! GG | HH | Jd | I[Thicknessl| GG i HH I JJ |
| letter imaximum |minimum | basic | | letter Imaximum Iminimum | basic |
T T i [ i f [ |
| A | .290 | .220 | 0 i ] M | 3.590 | 3.520 | 3.300 |
E l {7.37) } (5.59) } 1 1 1(91 .19) =(89.41) { {83.82) {
1 B | .590 | .520 ! .300 | i H | 3.850 | 3.820 | 3.600 !
t {(14 .99) }(13 L21) { {7.62) : t t(ga .81) {(97.03) } (91.44) }
1 C | .890 |. .820 1 .600 | | P | 4,190 | 4.120 | 3.900 1
I t(zz L61) {(20 .83) : (15.24) % % }{106 43):(104 65): {99.06) {
| D | 1.190 | 1.120 | .900 | | R | 4,490 | 4.420 | 4.200 |
: | (30.23) }(28 .45) { {22.86) { I :(1 4, 05):(1 2. 27): {106. 68)}
]

[ E | 1.490 | 1.420 | 1,200 | | 5 I 790 | 4.720 | 4.500 |
; %(3 7.85) l(3 .07) : (30.48) ‘ ‘ {( 21. ){(119 89)} (114. 30)}
[ F | 1.79¢ | 1.720 } 1.500 ! ! T 1 5.090 | 5.020 | 4.800 !
| 1 (45.47) 1(43.89) 1 {38.10) { } 1(129 29} (127, 51): {121.9 ):
1 | | ,
| ] | 2.090 | 020 | 1.800 | ] u | 5.39 1 6§.320 | 5.100 |
} {(53 .09), {{ .31) } (45.72) : : %( 36. 91)1(135 13}; (129. 54):
| H | 2.3%0 | 2.320 | 2.100 | | v |. 5.690 i 5.620 | 5.400 |
! [{60.71)} }(58 .93) : (53.34) { } }(144 53)I(142 75)} {137. 15)}
i |
| J | 2.690 | 2.620 1 2,400 | l W i 5.990 l 5.920 | 5.700 |
: l(se 33) 1(66 .55) { {60.96) : % %(152 15)}(150 37)} (144, 73):
i K | 2,990 | 2.920 | 2.790 | | Y | 6.290 | 6.220 | 6.000 I
| 1(75 .95) 1(74.17) : (68.58) : } {(159 77)}(157 99)} {152. 40)3
|
] L 1 3.290 | 3.220 | 32.000 | ! 1 | 6.590 | 6.520 | 6.300 !
} i(as .57) %(81 .79} I {76.20) = t =(167 39)I(165 61){ (160. 02)}

1/ Dimensions are in inches.
Z/ Metric equivalents are given for general information only.
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I;IGURE 8. Multiple increment module outline.
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G OF INCREMENT "A"

Q_OFINCREMENTLETTER
SPECIFIED IN TABLE' V

"jli [

—
'r—-‘ v

; ; 2% .110 MIN
1475 MAX — == 2X .016 MIN

— 1475 MAX {SEE NOTE 4)
-GG '
T50b— |+ {T500——++{T50+
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FIGURE 8. Multiple increment module putline - Continued.
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Inches mm Inches mm Inches mm Inches mm Inches mm
.005 0.13 || .020 0.51 " .128 3.25 “ .17 4.3 " 4.900 124.46
.007 0.18 .050 1.27 .130 3.130 .40 10.2
.010 0.25 .05, 1.3 L1475 3.746 1.100 27.94
.01 0.3 . 100 2.54 .150 3.81 1.900 48.26
.015 0.38 .110 2,79 .15 3.8 2.070 52.58
.016 0.41 .
NOTES:
1. Module pin shields are only required for the external protection of contact pins
and are not required for module increments which do not contain contact pins.
2. The .050 %#,005 inch dimension (1.27 :0.13 mm) applies to the first module
increment only.
3. The .050 +.005, -.010 inch dimension (1.27 *0.13, -0.25 mm} applies to all module
increments except the first.
4. The .1475 inch {3.746 mm) maximum indicates the maximum eccentricity allowed on
either side of centerline, but not both. Dimensions &G maximum governs.
5. See table V for letter dimensions. )
6. Datum plane D is established as a plane passng through the center of both keying
pin features at their virtual condition.
7. Datum plane E is established by the two keying pin features at their virtual
condition.
8. Dimensions are in inches.
9. Metric equivalents are given for general information only. .

iple increment module outline - Continued.
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G OF ADDITIONAL HOLD DOWN HOLES
FOR MULTIPLE SPAN MODULES

- (2.200) ———=
- - - 1
] 1
! ) 1 -
[l T T - "'ll i B
| l.' ! ! '
| [ 1 |
| (.I?ll | 2(;8
+.005
' ' INTERFACE ¥
‘ ' 20r| [ U ——— L PLANE J“lﬂ'[___| DEPTH .
{40 PIN INTERFACE ) LOMIN l
g (5.200) .
Inches mm
.005 0.13
L1100 2.79
x) 17 4.3
' ; .210 5.33
Vo .800 20,32
l. : d _ 2.200 55.88
1] INTERFACE 5.200 132.08
[N SO} TPLANE

(100 PIN INTERFAGE

NOTES:
1. Modules in this configuration require modification to the mated interface

plane {mounting plate).
2. Dimensions are in inches.
3. Metric equivalents are given for general information only.

FIGURE 9. Plate mounted module outline.
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¢_0F ADDITIONAL HOLD DOWN.HOLES
FOR MULTIPLE SPAN MODULES
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! =! {17) ! |
o 180
MAX
T {NTERFACE v ,
| 20 ! 'ﬂu'__“”—____;_ 20 PLANE J 11
| ] | it
_________ ]
. 110 MIN— s
{40 PIN INTERFACE) MIN
: 1000 MAX
140 MiN———a] 000 &
e {5.200) -
1
]
1
1| INCHES M
| I 110 2.79
11 .140 3.56
u 7 4.3
INTERFACE g?g 4-%
I SOf[IT "PLANE 800 20,32
| 1.000  25.40
2.200  55.88
5.200 132.08

{100 PIN INTERFACE)

MATEC -
Vied s

1. Modules in this configuration require modification to the mated interface
plane (mounting platel}.

2. Dimensions are in inches.

3. Metric equivalents are given for general information only.

FIGURE 10. Sub-plate mounted module outline.

31



Downloaded from http://www.everyspec.com

MIL-STD-1389C
APPENDIX A

PIN NO.
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FIGURE 11. Connector contact assignment.
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Connector contact assignment - Continued.
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fi OF MOOULE INCREMENT
100 MAX

.100 MAX—-—I

FIN THICKNESS
VIEW A
COOLING FIN 5

OF MODULE INCREMENT

100 MAX
100 MAX—#w]
~‘H ’+—.IISMIN(.090MINFLAT}
: T —].02
025 MIN A 1
(/%y {400)
PIN | SIDE
OF MODULE —.025 MIN THICKNESS OF

THE VERTICAL PORTION
[:|.02 OF THE FIN

VIEWB

IDENTIFICATION, INSERTION, AND EXYRACTOR FIN

mm Inches mm Inches mm
0.5 .090 2.29 .115 2.92
0.64 . 100 2.54 . 400 10.16

Location of vertical portion of fin optional within shaded area.
Cross sectional area of the entire fin shall not exceed 40 percent

of shaded area.

Dimensions are in inches.
Metric equivalents are given for general information only. |

FIGURE 12. Identification, insertion, extracter, and cooling fin outline.
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\MARKING FIN COOLING FIN

0

rrco __J:]
0
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FIGURE 13. Extractor fin identification.
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‘SERIAL NUMBER
ESD SYMBOL {(CENTERED)
DATE CODE

/ :C;CERUF!CATION MARX

.056 MIN - |«
.09 MIN—
.60 MAX

.250 MIN

.80 MAX ——

1.90+.03 ——»

THESE AREAS RESERVED

(EITHER SIDE OF MODULE)

FOR THE MARKING OF NAME
AND PART NUMBER,REVISION
‘LETTER, AMENDMENT NUMBER,
1 RAM/ROM TEST CODE,

AND MANUFACTURER'S

IDENTIFICATION. JAN OR J

(T CERTIFICATION MARK SHALL
PRECEDE THE PART NUMBER
(SEE 5,2.3).

BETA

KEYING PIN

SINGLE SPAN

FIGURE '14. Module marking -areas.
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il

-—Ji —_——— T 1 uAN |—L'l
\-lll___J | I J " Ir‘
Yy —_—— - - — (;:
T g
I
; |
- I i
| ] !

sof T

inches
.02
.03
. 050
.09 -
.125

NOTES :
AYY marking performed on a multiple span module shall be the same and

1.

2
3

.

FORMAT A
MULTIPLE SPAN (SEE NOTE I}

mm Inches mm
0.5 . 250 6.35
0.8 .60 15.2
1,27 1.80 45,7
2.3 1.30 48.3
3.18 .

located in the same areas as a single span module.

Dimensions are in inches.

Metric equivalents are given for general information anly.

FIGURE 14.

Module marking areas - Continued.
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MODULE RETENTION
BOLT 112 -40UNC-24
LOCATED ON ESTABLISHED — %/
MODULE KEY PIN :
INCREMENTS AS g’
REQUIRED
BOLT HEAD CONFIGURATION
|
I

CPTIONAL BUT MUST HAVE
.06 WIDE SLOT

|
T 7

=iz

ISEE NOITE 54 l
112-40 UNC-2A X
SECTION A-IA ' : THREADED RECEPTACLE

ME THOD DETERMINED BY
SYSTEM REQUIREMENTS

Inches mm
.06 1.5
. 300 7.62

1.286 32.66

1.54 39.1

1.56 39.6

2.200 55,88

NOTES:
1. When holddown screws are in their secured position,
the head of the screw shall be within the 1.286 inch
(32.66 mm) dimension.
2. Holddown screws, when required, shall be provided
at both the alpha and beta ends of the module
increment in which they are located.
3. Clearance holes .142 inch (3.61 mm) diameter minimum
&1 ”55.0107,'19“:!,5',(9525 mm), 2 holes, reference to figure 7.
4., Dimensions are in inches.
5. Metric equivalents are given for general informatior only.

AN

FIGURE 15. Module retention bolt interface.
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DESIGN REQUIREMENTS FOR FORMAT B MODULES

la., SCOPE

10.1 Scope. This appendix is a mandatory part of this standard for the design
requirements for format B modules to be used in the Standard Electronic Modules
Program {SEMP). -

20. REFERENCED DOCUMENTS

20.1 Government documents. The following document forms a part of this appendix
to the extent specified. . .

SPECIFICATION
MILITARY
MIL-A-8625 - Anodic Coatings, For Aluminum and Aluminum Alloys.

(Copies of the specification required by contractors in connection with specific
acquisition functions should be obtained from the contracting activity or as directed
by the contracting activity.

30, GEMERAL REQUIREMENT

30,1 Mechanical configuration requivements., The basic mechanical configurations
for format B are the single-span, single-thickness module speciffed on figures 16 and
17 and in table VI.

30.2 Therma) requirements. All modules shall be designed to be cooled through the
fin or ribs and shall Deé capable of being cooled by either method with no other heat
loss. Modules less that C thickness shall be designed for direct air impingement
cooling aver the components, and in addition, shall meet the fin and guide rib
cooling design requirements. For modules C thickness or greater, the design for
direct air impingement cooling is optional. The cooling design for direct air
impingement shall be predicated upon a maximum airflow rate ,10 pound mass per minute
(0,008 kitogram per second) for each "A" incremental thickness per module when tected
in a duct size of 2.00 inches (50.8 mm) high and .315 inch {8.00 mm) wide. A maximum
airflow rate of .25 pound mass per minute {0.002 Xilogram per second} for each "A"
incremental thickness per module shall be used when tested in a duct size of 2,00
inches (50.8 mm) high and .413 inch (10.5 mm) wide. Duct width shall be increased by
.300 inch (7.62 mm} for each additional module thickness increment. For direct air
impingement cooling, the maximum allowable static pressure loss shall be .11 inch
(2.3 mm) of water across a single span module and .30 inch (7.6 mm) of water acroess a
double span module.

43, DETAILED REQUIREMENTS

40,1 Configuration. The basic size module has a span of 2.74 inches {69.6 mm), a
thickness of .290 Inch (7.37 mm) and i5 1.95 inches (49.5 mm) high including keying
pins. Module may increase in span, thickness, or simultaneously in both span and
thickness. For multiple increment modules, span shall be increased in 3.000 inches
{76.20 mm} increments and thickness shall be increased in .300 inch (7.62 mm)
increments as shown in table VI. A1l module configurations and size designations
shall conform to the span and thickness matrix of table VI. Dimensions and
tolerances shall be as specified on figures 17 and 18. Plate mounted modules shaii
pe in accordance with figure 19 and sub-plate mounted modules shall be in accordance
with figure 20. . '
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40.1.1 Circuitry. External circuitry and components shall be contained within an
area defined by the following: A minimum of .050 inch {1.27 mm) inward on each side
from two vertical parallel lines established by the CC dimension and a maximum of
1,645 inches {41.78 mm) measured vertically from the interface plane (see figure 17}.
The printed-wiring board shall be further reduced by the crosshatched area shown on
figure 17 to allow for insertion of the moduie extractor and prevent component damage.

40.1.2 Module fin structure. The module fin shall perform the following functions:

a. Module identification.
b. Module cooling.
c. Module extraction and insertion or both.

These functions may be performed by one or more fins depending on the module
configuration. The number of fins and fin locations will depend on the module design.

40.1.2.1 Module jdentification fin. The module identification fin shall have the
configuration shown on figure 22 and shall be located in the A increment of the
module. :

40.1.2.2 Module cooling fins. The minimum number of cooling fins required on a
module shall he détermined Dy the power dissipation requirements of 40.2.2. The fin
cross section and spacing shall be in accordance with figure 22,

40.1.2,3 Module extractor fin. Modules less than seven increments thick shall
have a minimum of cone extractor fim. The fin shall be located in the first module
increment in which there is a connector. The fin configuration shall be in
accordance with figure 22. Modules seven or more increments thick shall have two
extractor fins. One fin shall meet the requirements for modules less than seven
increments. The other fin shall be located within the last two module increments and
it shall meet the configuration requirements of figure 22. A1l module extractor fins
5hall have extractor holes in accordance with figures 17 and 18. When the insertion
and extraction fin s not the marking fin, it shall be identified as illustrated on
fiqure 23,

40.1.2.4 HModule extractor fin integrity. The extractor fin structure shall
_provide the strength required to install and extract the module and meet the
requirements of 40.1.5.1.

40.1.2.5 Fin torque. The module shall be capable of withstanding a 6 inch-pound
(0.68 newton-meter) torque applied in 2 to 10 seconds and maintained for 10 to 1%
seconds in both directions along the fin in a direction perpendicular to the plane of
the fin without detrimental effect to the mechanical or electrical properties of the
module. During the time the torque is applied, the module shall be rigidly supported
within a zone between the interface plane and 0.5 inch (13 mm) above the interface
plane.

40.1.2.6 Fin cantilever load., The fin shall be capable of withstanding a force of
2 pounds (9 mewtons) applied perpendicular to the fin height along the centerline
midway between the two extractor holes., The force shall be applied in two directions
and shall be applied in 2 to 10 seconds and maintained for 10 to 15 seconds without
detrimental effect to the fin structure.

40.1,2.7 Module marking. See figure 24 for module marking.

40.1.3 Module rib structure. The basic size module shail have two ribs; one
located at the alpha end and one located at the beta end of the module. Modules of
multiple thickness shal) have ribs Jocated on the first and last increments. Ribs
between the first and last increment are optional unless required for cooling. The
configurations are shown on figures 17 and 18..
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40.1.4 Module connector. The basic 1A module connector shall have either 20 or 40
metal bayonet-type contact pins. Multiple increment modules may have more contact
pins with the quantity increasing in increments of 20 contact pins. Unused rows of
contact pins need not be present in the connector but any row of 20 pins shall be

complete. A1l connectors shall conform to the requirements specified herein and
MIL-C-28754. A1l double span modules-shall use the 100-pin connector.

40.1.4.1 Connector location. The location of connector on size 1A modules is
limited to one position only as shown on figure 17. On multiple increment modules,
more than one connector may be used. The location of connectors on multiple
jncrement modules is optional providing the location conforms with the requirements
for multiple increment modules as shown on figure 18. The location of connectors on
multiple increment modules shall be in accordance with the detail specification,
Connectors will normally be located in the A increment on the multiple thickness

modules and at the alpha end of the multiple span modules.

40.1,4.2 Connector and contact designator. Each module connector shall be
assigned on alpha-numeric designation to identify its Tocation on the module. Each
connector contact is assigned a number from 1 to 40. Designation of connectors and
contacts by this method, as illustrated on figure 21, provides a means for complete
jdentification of any contact pin on the module. AY1 100-pin connectors shall have

Flhn mamdbonka oumhamad Foaw 1 +a0 1AM 20 chaw ~an £ 21
LIE Lountdu Ly JIUHETrCw Trodil &2 LY LUW go> 2HUND un 1 -4

para

gull: -

40.1.4.3 Multiple thickness modules. On multiple thickness modules, connectors
shall be assigned Tetter designations A, B, C, and so forth, to conform with the
module thickness designatiaons. The connector Jocation at the extreme right, as
illustrated on figure 21, shall be designated A; also, all connectors and connector
locations in the same span row shall be designated A. The next connector location to
the left and all connector locations within this span row are designated B, and so
forth, Thickness designation marking is not required. :

40.1.4.4 Muyltiple span modules. On multiple span modules, connectors shall be
assigned number designatjons I, 2, 3, and so forth, to conform with the module span
designations. Singie span moduies are designated as 1; muitiple span moduies have
designations 2, 3, and so forth., Al1 connectors located within each span are

designated with that span number {see figqure 21l). Span identificatien is not
required for use of 100 pin connectors. Span designation marking is not required.

40.1.4.5 Connector contact identification. Each module shall have contacts
identified by numbers 1, 20, 21, and 40 marked at locations shown on figure 24, P
numbers 21 and 40 need not be jdentified when the contacts are not in the module or
when in multiple thickness modules pins 21 and 40 are located in the increment A, In
multiple thickness modules when pins are not located in the first or last module
increment numbers 1 and 20 shall be marked on the pin shield of the A increment.
When the module employs a iOO—pin connector, the wmodule shall have contacts

L3

o O - L T T ] 'y 1 2md 1AA - olad sk T amadkfans sbkhoiiin s £ miima DA
1T4entiTi&a py nUmDpDers i, v, 2Li, 4aNd 1luy WMAFKed dL 1004dL10603 300Wn ON T i1gure 2+,

-
=3

40.1.4.6 Contact pin location. The location of contact pins for a basic size
module shall be as shown on figqure 17, ‘

40.1.5 Module mechanical requirements, The following mechanical requirements
appiy.

p

40.1.5.1 Module integrity. Each module, with the connector assembled, shalil
withstand without damage or separation a minimum axial force equal to the product of
12 ounces (3.3 newtons) multiplied by the number of .contacts {(for example, 12 ounces
{3.3 newtans) multipled by 40 contacts equals 480 ounces or 30 pounds {133 newtons).
The force shall be applied along the contact length in either direction. The total
computed force shall be applied simultaneously to all module connector pins to
simulate module insertion and extraction. The force shall be obtained in 2 to 10
seconds and maintained for 10 to 15 seconds.

40.1.5.2 Durabitity. The module shall be capable of withstanding 500 cycles of
mating and unmating with no degradation of module performance.
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40.1.5.3 1Inclination. The module shall be capable of continuous operation while
being inclined at the rate of 5 to 7 cycles per minute in all vertical planes to an
angle of 45 degrees from vertical.

40.1.5.4 Moduie retenticon. On muitipie increment moduies, the use of siotted
hoiddown scréws 1s permitted. Holes for the module holddown screws shall be located
at the .300 inch {7.62 mm) thickness increment centerline and the 2.200 inches
{55.88 mm) keying pin dimension as shown on figure 25. The hole configuration is
optional but shall provide a captive feature for .112-40 UNC-2A holddown screws which
will permit a minimum of .015 inch (0.38 mm} radial float. The captive screws shall
extend .200 to .270 inch {(5.08 to 6,806 mmj beyond the interface piane wiih the
.112 inch (2.84 mm) diameter extension below the interface plane being fully
threaded. Captive means shall ensure the screw does not ianterfere with the insertion
and extraction of the module. Holddown screws shall not be located in the first
module connector increment. Holddown screws are required if any of the following
conditions exist:

a. Module exceeds 2.5 ounces (71 grams} per increment (that is, 5 ounces
(142 grams) for size 1B or 2A}.

b. Module exceeds a total weight of 4 pounds (1 814 grams).
c. HModuie exceeds 1Z increments in thickness.
40,1.5.5 Anodic treatment. Surfaces of aluminum alloys shall be in accordance

with the requirements of MIL-A-8625 {type optional, except for pin shields which
shall be type 3).

40.1,5.6 Moduie surface finish. The surface finish of the moduie shaii be free of
any imperfecfions that have a detrimental effect upon the performance of the module.

40.2 Thermal requirements. The following thermal requirements apply.

40.2.1 Heat dissipation. Modules shall be designed to ensure that critical
compenent temperatures {(CCI and TCLCT) are not exceeded under any of the following
conditions when modules are operated at maximum power and at the maximum thermal
interface temperature for the appropriate class.

a. Heat removed from the module through the fins only.
b, Heat removed from the module through the ribs only.
¢. Couvoling by direct air impingement over the components.

40.,2.2 Power dissipation. The maximum recommended power dissipation for modules
shall be 4 watts for tne basic size configuration. For modules having multipie
thickness increments, the maximum recommended power dissipation shaii be increased by
2.5 watts per additional thickness increment. The maximum recommended power
dissipation for module configurations having multiple spans shall be determined by
cumulative addition at the maximum recommended power for singlie span modules {for
example, configuration 1A = 4,0 watts; configuration 1B = 6.5 watts; configuration 2A
= 8.0 watts; configuration 2B = 13.0 watts, and so forth). The power deratings
reflected above for additional moduie thickness increments are the resuit of
imperfect alignments between the module guide ribs and the system level heat sink
structure when utilizing guide rib conduction cooling. Detail specifications
covering any module design dissipating greater than the above recommended values
shall have the configuration of the heat dissipating features and the method of
cooling specified for future application guidance on the use of the module.

40.2.2.1 Determination of maximum power. Maximum power is determined by the worst
case operating conditions of the module. Factors influencing power are voltage,
frequency, duty cycle, loads, and any other characteristic that produce the highest
current. The power for digital modules is to be determined with no load connected to
the output. The power for analog modules is to be determined with load connected to
the output.

-9
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40.2,3 Component temperatures. The foilowing requirements for critical compeonent
temperature (CCTJ and transiant . critical component temperature (TCCT) apply-

40.2.3.1 CCT. The CCT for semiconductor devices shall be 105°C junction for
classes I and TII and 130°C junction for classes II and I¥. For all other
components, the CCT shall be egual to the individual component's maximum specified
operating temperature minus 20 C and shall be specified on the component's hottest
external area.

40.2.3.2 TCCT. The TCCT for all devices shall be the appropriate CCT plus 20°C.

SPAN

S

— MODULE
HEIGHT EXTRACTOR HOLES -
&
X
~
N
\//
~
ALPHA THICKNESS
KEYING PIN
PING INTERFACE PLANE -
CONTACT PINS PIN : . ~/_
-~
SHIELD \//\

BETA KEYING PIN
FIGURE 16, Module outline.

TABLE V1. Module span and thickness increments. 3/ 4/

I I
1/ Span is measured across the ribs.

7/ FEach letter is .300 inch (7.62 mm) greater than the previous letter with "A" equal to .29 inch
= {7.37 mm) maximum.
"3/ Dimensions are in inches.

3/ Metric equivalents are given for general information only.

| T I
] Span 1/ | Thickness 2/ |
] (3.00 inch (76.2 mm} ! - 1
| {ncrements) | |
I | 1 | | ] 1 I | | I |

Span | i A1 8 | ¢ | o | € | F | & | ®w 1 9 1 K |
desig | DIM INCH | .290 | .590 | .890 ] 1.190 | 1.490 | 1.790 | 2.090 | 2,390 1 2.690 | 2,990 |

| | £07.37) [{14.99) [122.61)1(30.23) |{37.85} |{45.47) |(53.09) |(60.71)1(68.33) [{75.95)]
[ I I [ [ F I I | I T [ I
| 1 [ 2.74 | 1A | 1B [ 1C ] 1D b 1E | 1F | 16 | 1H 1w i 1K |
1 {69.6) | | | | ] f - I | | ] ]

[ | [ I I I I 1 I | [ ]

2 | 5.74 | 280 | 28 | 2C | 20 | 2t | 2F | 25 | 2H | 23 | 2K |

| (148.8}) | | i i I | f ] 1 § |

i 1 I I ] I T I f 1 i ]

3 i 8.74 | 38 | 38 i 3c 1 30 [ 3e | 3F | 3G 1 3H bl [ 3K [

[ | (222.0) | | | | | | i ] ] i |
[~ I I I i | i | I | 1 | 1
| L I M | N | P | R S | T | U | ¥ | W Y |z |
| 3.290 | 3.590 | 3.89 | 4,190 | 4.4% | 4.7%0 | 5.090 | 5.390 [ 5.690 | 5.990 1§ 6.290 [6.5%0 f
|(83.57)1(91.19)1(98.81) 1{106.43} ||(114.05) (121.67)§(129.29) [{136.91) ||(144.53) }(152.15) [I(ISQ.TJ') ||(157.3) I

T I [ I . [ I
] L [ 1M | IN | 1P | IR 15 | 1T | 1w I 1V | 1M | 1Y | 1Z |
] | | ] | | | | | | |
T I I [ [ [ [ [ ] [ i
| 2L M | 2N | 2P | 2R 28 [ 4 | 2u | 2¥ | 24 | 2y | 2L i
! | 1 | | | | | | | | i
T I ] I I I I I I I I ]
| 3L M | 3 : 3p ] 3 I 33 | 3T | 3u } 3V : M : k) ! 3z I
[ | |
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TABLE VII. Module span and thickness dimensions.
(See figures 17 and IB for details). 1/ 2/

(167.39)1(165.61) | (160.02}
! ; |

I T Dimensions } ]

] T KA T BB [ (o | DD | EE | FF b KX ]

|Span | +.01 | #.01 | +.005 | basic | .01 | basic | .01 |

| | (0 3y | (0 3y 1 (0.13) | | {0 3y I {0.3) |

I | | | -.075 | | ] | |

] | | [ {(1.%0} | | | | |

I T | | I [ I | ]

1 1 | 2.32 | 1,89 | 2.440 | 2.200 | 2.74 | 150 | 1.49 !

| | (58.9) | (48.0} | (61,98) | (55.88) } (69.6}) : {3.81) l (37.8) }

i | | | |

T ] I | i [ T T |

| 2 | 5.32 | 4.89 | 5.440 | 5.200 | 65.74 | .150 | 4.49 |

{ = {135.1) } (124.2) : (138.18) } (132.08} ; {145.8) i {3.81} i {114.0}) i

F I I I T | I [ |

13 | 8.32 | 7.89 | 8.440 | 8.200 | 8.74 | .150 | 7.49 |

| | (211.3) | (200.4) | (214.38) | (208.28) | {222.0}) | (3.81) | (190.2) |

| | l | | | | ] |
— | Oimensicns I | I Dimensions |
| Thickness | GG | HH T JJ ] |Thickness[ GG ] HR | JJ |
1 letter Imaximum lminimum i basic | | letter Imaximum Iminimum | basic |
(I ] 1 | i i i I T !
| A 1 .290 | .220 | 0 | | M | 3.590 | 3.520 | 3.300 |
1 : (7.37) : (5.59) t 1I I ll(91.19) %(89.41) I {83.82}) =
| i
| 8 | .590 | .520 1 300 | | N | 3.890 1 3.820 | 3.600 |
| I(l4 59} I(13 21y | (7.62) | | 1{98.81} 1(97.03) | (91.44) =
| | | | | | | ! |
| C | .890 | .820 | 600 | | P | 4,190 | 4,120 | 3.900 |
| 1(22 .61) }(20 .83) } (15.24) : f :(106.43)1(104.65)| {39.06) |
| [ | . |
| D ! 1.190 | 1.120 | . 900 ] | R | 4.490 | 4.420 | 4.200 |
| 1(30.23) 1({28.45) | (22.86) | | l(114.05)l(112.27)1 (106.68){
| i i i ] ! | |
| £ | 1.490 | 1,420 1 1,200 | | S 1 4.790 | 4.720 | 4.500 ]
l 1(37.85) }( 6 07) | (30.48) | | 1(121.67)1(119.89)| (114.30}1

| | | | | | | |

| F | .790 | 1.720 | 1.500 | | T | 5.090 | 5.020 1 4.800 |
1 [ (4 5 47) 1143.69) | (38,10} | ] [(129.29}1(127.51) | (121.92)=
| | | | | | ] | |
| G 1 2,000 |} 2.020 | 1.800 | | U ] 6§.390 | 5.320 ! 5.100 |
] ||( 3 09) }(51 .31) II {45.72}) : [ 1(136.91)1(135.13)} (129.54):
| ] |
| H | 2.390 | 2.320 1 2.100 | ] v | 5.690 | 5.620 | 5.400 |
| 1(6 0 71) 1{58.93) | {53.34) | | 1(144.53)1{142,75)| (137.16}) 1
| J | 2.690 | 2.620 | 2.400 | | W 1 5.990 |} 5.920 | 5.700 |
| =(68 .33) t( .55) 1 {60.96) | | I(152.15)l(150.37)l (144,78} 1
1 | i | | | |
| K I 2.890 | 2.920 | 2.700 | | Y | 6.290 | 6,220 | 6.000 |
| t(75 95) 1(74 17) = (68.58) = | |{159.77){(157.99)} (152.40){
| | i
1 L | 3.290 | 3.220 | 3.c00 | | z | 6.590 | 6.520 | 6,300 |
| 1(83.57) 1{81.79) | (76.20) | | | | [
| | | ] | |
1
Z

/ Dimensions are in inches.
/ Metric equivalents are given for general information only.
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f-015 M[E ]
‘!5-_. postl—— BB T — | 1]
t'OIl e KK o tpl.o2 WIE. |
V77 l’i 777 “f —+— .
Yy
{ /ﬁﬂ Lis
2% F.128 + 005~ 1es |
1.630
— 17 £.0l +.gog
- .0l
1 |
i | 1 #
. . 1
2X R .010 MAX '[, ; - _[é}[' i ; { =2
’ 4X R .050 MAX . f INTERFACE
2X.190 PLANE
L +.005
- 2% 130L.015
.68
- s pE—— + .0l
|_E_|
——r——
Bloio ®Ie | ce
- EE
[®].010 M[E] S

FIGURE 17. Module basic size outline.
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4 |.004 WD
&|.007 @4 e @|c® |
[2.200} ' = (40 CONTACTS)

FF —» 2 ROWS 20CONTACTS EACH —»
(1.900)
PIN | ——~_| PIN 20 REF——\

‘mmcunncnnnannmomnauﬁ—-AﬂJ—t

ax R - FooOoOUOOODODO0DOom-of — —* | l
010 MAX PIN 21 PIN 40 REF -
ALPHA KEY PIN BETA KEYING PIN
. L Py | T —~ |
& .00r @] & $|lo.0orMals W |
-8~ -C-
|
1
050 £.005
|| Bloss®@ls ]
P! 2% RIB
1l
10 min ——abd
A10 MIN
HH
2 X .CleMIN
(1475 MAX T g “fe— .1475 MAX (SEE NOTE 3}
=66 [
Inches mm Inches Inches mm Inches mm
.004 0.10 || L0186 0 41 ‘l .130 3.30 H 1.68 42.7
.005 .13 .02 6.5 .1475 3.746 1.506 48.26
.007 0.18 050 1.27 .15 3.8 1.95 49.5
.010 0.25 .100 2.54 .17 4.3 2,200 55.88
.01 0.3 .110 2.79 .190 4.83
015 0.38 .128 3.25 1.630 41.40 )
NDTES :

1. See table VIT for letter dimensions.

2. The .1475 inch {3.746 mm) maximum indicates the maximum eccentricity allowed on
either side of centerline, but not both. Dimension GG maximum governs.

3. Datum plane D is established as a plane passng through the center of both keying
n1n features at their virtual condition.

4. Datum plane E is established by the two keying pin features at their virtual

condition.

Dimensions are in inches.

Metric equivalents are given for general information only.

FIGURE 17. Module basic size outline - Continued.
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= |y —— EE ]
Pi.010 MIE | -
t¢ AA ~=i ol 140 MAX
| - B ———— =] ot E~—1 140 MAX
[(Blozo®E] ¢ | [~ ! i i Ly,
15+ 0l /? 1 }.050 — l| I
i !
ZXQ.IZBI.OOﬁ—/ AT t I‘ !
INTERFACE PLANE ; l !
A M 50 U1
1301.015 L.— 4% R.0O5 _MAX—* *
ALPHA KEYING PIN ~
.007 A : .

Ll ® - {opl—— - TE-] . __BETAKEYING PIN
-6 . ' @)D 007 M)A [B M)
4,900 C

y
Fo4 jd i&[:'”,':.._“"*:—_-— — - —-—_——&o GG G‘G *
.050%.005 }:%;—_-_ Y Nl E—L G°
SEE NOTE 2 e - e
CAEIICIL Luw ._l 050003 sEE NOTE 3
- cc 4> 1.005 M)
Elov@] ® ul
D .004 WD
o[ 007 @A[EBCH]
100 CONTACTS
1|5.200||—- \ ’-E
FF 2 ROWS 50 CONTACTS EACH ﬁ .
4.900 PIN 50
PN va
ﬁclcu:ln:x:u:nncu_:oaannnqanunuannu_nnanqnannnannn_s:n:n\:;nn (?—‘ri +
q:c:unaar:n:::ln::annncunnuoﬂnnnanauamnucxannuuauoqcxncnn | —D-
4XR.0OI0
MAX PIN 51 PINIDO 050

ALPHA KEYING PIN

&.007 Wa |

FIGURE 18.

{100 PIN INTERFACE )

BETA KEYING PIN

007M[AaiB M

c_

Multiple increment module outline.
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¢ OF INCREMENT "A"

& OF INCREMENT LETTER
,_I_,SPEC1F1E0 IN TABLE Vi

b e

= — =

- 110 MIN

— 2 X 016 MIN

=
JATSMAX— e
—»] |®—— 1475 MAX

[ GG~
(B} je- {2,900} ’l
l l/—PlNl | —PIN 50
Wpy < - - . —
O == == =9
+
ﬁ“t”:_——_ —— == — = = _———l——"-:}-—T - —f-
__ P R ) "
R, — — — — = ‘\ - —3 -
" - - —. R N U S r
l \ \
I A
]
. \‘-—COF‘?'ECTOR 2A
100 PIN INTERFACE CONNECTOR 2B
Inches mm Inches mm Inches mm
.004 0.10 .020 0.51 .140 3.56 CONNECTOR 2C
.005 0.13 .050 1.27 .1475 3.746
.007 0.18 .05 1.3 .150 3.81
.010 0.25 .100 2.54 .15 3.8
.01 0.3 .110 2.79 17 4.3
.015% 0.38 .128 3.25 4.900 124.46
.01l6 0.41 .130 3.30 4.200 132.08

FIGURE 18. Multipie increment module outline - Continued.
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NOTES :

1. MWodule pin shields are only required for the external protection of contact pins
and are not required for module increments which do not contain contact pins.

2. The .050 +£.005 inch (1.27 £.013 mm) dimension applies to the first module
increment only.

3. The .050 + ,005, -.010 inch (1.27 +.013, -.025 mm) dimensfion applies to all module
increments except the first.

4. The .1475 inch (3.746 mm) maximum indicates the maximum eccentricity allowed on
gither side of centerline, but not both. Dimension GG maximum governs.

5. See table VII for letter dimensions.

6. Datum plane D is established as a plane passing through the center of both keying
pin features at their virtual condition.

7. Datum plane E is established by the two keying pin features at their virtual
condition.

8. Dimensions are in inches.

9, Metric equivalents are given for general information only.

FIGURE 18. Multiple increment module outline - Continued.
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e——— (2.200.—
T ————- - will )
4!—] —ll
| |
1+
INTERFACE 'E—D.gg?H
[ 20 ________SOTT|TPLANE T —JT -
NIOMIN —o={ [a—
NOTES:
1. Modules in this configuration require modification Incggg OmTB
to the mated interface plane {mounting plate). in plo
2. Dimensions are in inches. . . 17 N i
3. Metric equivalents are given for general information only. '210 5-33
2.200 55.88
FIGURE 19. Plate mounted module outline.
e—— (2.200) ——
o —— T IJ_l("'j
T] 7
|
| ll | | I
iy 147 80
L ‘ . ' l H H l"rvmx
| INTERFACE | |
]ﬂ]l' ZOJFQL-]’—‘— L - m]———‘— I
I
| | . gt
| - _— — J L]
1O MIN ——or—— 216
MIN
140 MIN ———o 'r-x?:%?'gmx .
Inches mm
NOTES: .110 2.79
1. Modules in this configuration require modification .140 3.56
to the mated interface plane [mounting plate). .17 4.3
2. Dimensions are in inches. .180 4,57
3 Metric equivalents are given for general information only. .216 5,49
1,000 25,40
2,200 55.88

FIGURE 20.

Sub-~plate mounted module outline.
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PIN NO.1 REF g

ALPHA KEY PIN CONNECTOR
‘NNO " CONTACT
4OREF
NUMBERING
CONNECTOR SPAN PIN NO.
DESIGNATION REF 20 REF

BETA
KEY PIN

ﬁﬁ m CONNECTOR
‘H’S[ LETTER

\\/\U”J DES REF

Dll‘lULE—
v THICKNESS _~
MULTIPLE

THICKNESS

ALPHA KEY PIN — PIN NO.| REF CONNECTOR

MULTIPLE

SPAN ‘\\\\\\\\

N
\5){ / lei-TIPLE

SINGLE THICKNESS
THICKNESS

FIGUE 21. Connector contact assignment.
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1T MIN -———»J S N——
X {MARK MODULE
:-?/— KEY CODE)}
l A
]
Al
| i
— | A
% |
SINGLE
L.6ot.0l (SPAN L
%o (DOUBLE) M A
4.60 .0|( VA . ~

\
i
4£I

&l min tala le
GRS NS
RELIEF SLOT ——w
FOR EXTRACTOR 1
TOOL =
(BOTH ENDS OF FIN} G OF MODULE INGREMENT
PIN | SIDE OF MODULE
— -—— 140 MAX

et
G

.025 MIN THICKNESS l——»—i ‘4——
OF THE VERTICAL B |

PORTION OF THE FIN

{.290)
Inches mm Inches mm Inches mm i
.005 p.13 i .os50 1.27 |l .270 6.86
.010 o 25 .090 2.29 .290 7.37
.01 L117 2.97 “ 1.60 40,6
025 o 64 .140 3.56 4.60 - 116.8

NOTES ¢

1. Location of vertical portion of fin optional within shaded area.
2. Dimensions are in inches.

3. Metric equivalents are given for general information only.

FIGURE 22. Identification, insertion, extractor, and cooling fin outline.
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MARKING FIN COOLING FIN

l0n.n 1 N
0000 0
P P
U U
L L
L L
H H
E E
R R
E E
HIRRIRIRIPi!
O Uy L

EXTRACTOR FIN

FIGURE 23. Extractor fin identification.
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VENDOR DESIGNATOR
SERIAL NUMBER

[/

ESD SYMBOL (CENTERED)
DATE CODE

/— CERTIFICATION

10233 &Y

II&34.1 ’ [Ee_o_il LA EN']

F.I

FIGURE 24.

redas.
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—
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CODE) 60 MAX MAX
lost———w1— 60 MIN
lt———————— | 80 MAX ———%
}-—————l.so 2 03—
(._: - - _ : ’
THESE AREAS RESERVED
(EITHER SIDE OF MODULE)
) FOR THE MARKING OF NAME
| w/ AND PART NUMBER,REVISION
| LETTER, AMENDMENT NUMBER
' Y RAM/ROM TEST,CODE,AND
L ] MANUFACTURER S IDENTIFICATION
—_———— *JAN"OR"J" CERTIFICATION
—— - MARK SHALL PRECEDE THE
| 2 PART NUMBER (SEE 5.2.3)
—o’ ‘-'—.2)( .03 .02
ALPHA BETA
KEYING PIN KEYING PIN
SINGLE SPAN
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1 [ — o o]

MULTIPLE SPAN { SEE NOTE 1)

Inches mm Inches mm
.02 0.5 .250 6.35
.03 0.8 .60 15.2
.050 1.27 1.80 45.7
.09 2.3 1.90 48.3
.125 3.18

NOTES:
1. A1)l marking performed on a multiple span module shall be the same and located in
) the same areas as a single span module.
2. Dimensions are in inches.
3. Metric equivalents are given for general information only.

FIGURE 24. Module marking areas - Continued.
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MODULE RETENTION
YSOLT N12-40UNC-2A

LOCATED ON ESTABLISHED
MODULE KEY PIN
INCREMENTS AS
REQUIRED

LR

il

o THREADED RECEPTACLE

METHOD DETERMINED BY

1D\ SYSTEM REQUIREMENTS

20 o~
(SEE NOTE 3) \ —» {300

412-40UNC-2A 2% MIN Ingges 1mﬂ51
SECTION A -IA .300 7.62
1.69 42.9
' 1.89 48.0
1.91 48.5
2.200 55,88

W

When holddown screws are in their secured position, the head of
the screw shall be within the 1.69 inch {42.9 mm) dimension.
Holddown screws, when required, shall be provided at both the
alpha and beta ends of the module increment in which they are
located.
Clearance holes .142 inch (3.61 mm) diameter minimum [éﬂFKOIOC:ﬂgd
{0.25 mm), 2 holes, reference to figure 17,
Dimensions are in inches.

Metric equivalents are given for general information only.

FIGURE 25. Module retention bolt interface.
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DESIGN REQUIREMENTS FOR FORMAT C MODULES

i0. SCOPE

10.1 Scope. This appendix is a mandatory part of this standard for the design
requirements for format C modules to be used in the Standard Electronic Modules
Program {SEMP), -

20. REFERENCED DOCUMENTS

20.1 Government documents, The following documents form a part of this appendix
to. the extent specified.

SPECIFICATIQONS
MILITARY
MIL-A-8625 - Anodic Coatings, For Aluminum and Aluminum AYloys.
MIL-6726074 - Coating, Electroless Nickel, Requirements For.

{Copies of the specifications required by contractors in connection with specific
acguisition functions should be obtained from the contracting activity or as directed
by the contracting activity.

30. GENERAL REQUIREMENT

30.1 Mechanical configuration requirements. The basic mechanical configurations
are specified on figures 26 and 27 with incremental growth in thickness specified in
table VIII.

30.1.1 Lateral displacement. The module may be designed to provide a lateral
displacement between the module frame and connector of *.006 inch {(0.15 mm} minimum
from center of the two guide rib profiles. The maximum force required to displace
the connector shall be 5 pounds (22.2 newtons). If the lateral displacement option
is exercised, the maximum location.of any surface or feature of the connector when
the connector is at its extreme disptacement shall be in accordance with table VIII,
The guide rib Jocational tolerance from datum D is not appliicable if this option is
exercised.

30.2 Thermal requirements. All modules shall be designed to be cooled through the
ribs and shall be capabTe of being cooled by the rib with no other heat loss.

40, DETAIL REQUIREMENTS

40,1 Configuration. The basic size module has a span of 5.88 inches {149,4 mm)
maximum, a thickness of .280 inch (7.11 mm) maximum and is 4.06 inches (103.1 mm)
maximum in total height. Module may increase in thickness in accordance with table
VIII. Dimensions and tolerances shall be as specified on figure 27.

40.1.1 Circuitry. The module shall have a minimum ¢learance of .015 inch
(0.38 mm} around all edges of the substrate or printed-wiring board. The
printed-wiring board shall be further reduced to allow for insertion of the module
exiractor and prevent component damage during module extraction.
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40.1.2 Module header structure., The module header shall perform the following
functions:

a. Module identification.
b, Module insertion.
c. Component protection.

oint access.

oF

d. Tes

P
40.1.2.1 Module identification. The module identification header shall have the
configuration and marking as specified on figure 29.

340.1.2.2 Module insertion. The header structure shall be capable of withstanding
100 pounds (¥¥5 newtons} of insertion force.

40.1.2.3 Component protection., The header structure shall be designed to help
prevent component damage during exposure to insertion and extraction.

40.1.2.4 Test point access. The module header shall provide readily accessible
test points, fowever, all final electrical acceptable testing shall be performed
through the input/output {1/0) connector pins on the module. A1l individual modules
shall be designed such that the removal of the header shall in no way effect the
proper functioning of the module.

40.1.3 Module frame. The module frame shall include module rib structures and
extraction capability.

40.1.3.1 Module rib structure. The basic module configuration shall have a
minimum of two ribs: One located at the alpha end and one located at the beta end of
the module. Modules of .6 inch (15 mm) pitch may have additional ribs in their
thickness increments. The ribs if present shall be located on .300 inch (7.62 mm}
centers from the basic rib location as shown on figure 27.

40.1.3.2 Module extractor interface. Modules shall have a set of two extractor
holes located as shown on Tigure 27. Modules having a thickness of 2.090 inches
{53.09 mm) or greater shall have two sets of extractor holes. The second set shall
be located within the last .3 inch {8 mm) of the module and meet the location
requirements shown on figure 27.

40.1.4 Module connector. The basic module connector shall have two rows of 50
metal bayonet type contact pins. Modules of .4, .5, and .6 inch (10, 13, and 15 nm)
pitch may increase contact pin quantity to three, four, and five rows of 50 contact
pins with all rows of 50 pins to be complete, All connectors shall conform to the
requirements specified herein and in MIL-C-28754,

40.1.4.1 Connector location. The Tocation of connectors shall be as shown on
figure 27. Tach connector shall have contacts identified by numbers indicating the
first and tast pin of the row closest to the pin shield as shown on figure 28,

40.1.4.2 Contact pin location. The location of contact pins shall be as shown on
figure 28.

40.1.4.3 Flexible circuits. A flexible circuit may be uti?ized'as a means of
terminating To the module circuitry. This flexible circuit shall meet the
requirements of this standard.
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40.1.5.1 Module integrity. Each module, with the connector assembled, shall
withstand without damage or separation on minimum axial force normal to the interface
plane equal to 100 pounds {445 newtons) on insertion and 4 ounces (1.11 newton) per
contact on extraction. The total computed force shall be applied to the module to
simulate module insertion and extraction. The force shall be applied in 2 to 10
seconds and maintained for 10 to 15 seconds.

40.1.5.1.1 Module extractor integrity. The extractor structure shall provide the
strength required to extract the module and meet the requirements of 40.1.5.1.

40.1.5.1.2 Module header integrity. The header structure shall provide the
strength required to Tnstall the module and meet the requirements of 40.1,2.2.

40.1.5.2 Module torque. The module shall be capable of withstanding a 6
inch-pound (0,68 newfon-meter) torque applied in 2 to 10 seconds and maintained 10 to
15 seconds in both directions along the header in a direction perpendicular to the
plane of the header without detrimental effect to the mechanical or electrical
properties of the module. During the time the torque i5 applied, the module shall be
rigidly supported within a zone between the interface plane and 0.5 inch (13 mm}
above the interface plane.

40.1.5.3 Module cantilever load. The module shall be capable of withstanding a
force of 2 pounds (9 newtons) applied perpendicular to the header height along the
centerline midway between the two extractor holes. The force shall be applied in two
directions and shall be applied in 2 to 10 seconds and maintained for 10 to 15
seconds without detrimental effect to the header structure.

40.1.5.4 Durability. The module shall be capable of withstanding 500 cycles of
mating and upmating w%th no degradation of module performance. The module shall also
be capable of withstanding 500 cycles of lateral displacement to simulate the use of
thermal clamping devices. The lateral displacements may be inciuded in the
insertion/extraction sequence or complieted after the insertion/extraction cycling.

40.1.6 Finishes and protective treatments. The following finish and protective
treatment requirements apply.

40.1.6.1 Module surface finish, The surface finish of the module shall pe free of
any imperfections that have a detrimental effect upon the performance of the module.
The surface of the ribs shall be 25 microinch (0.00064 mm) or better.

40.1.6.2 Cépper and copper composite frame plating. Al1l copper and copper
composite frames shall be electroless nickel plated in accordance with MIL-C-26074,
class 1, grade A.

40.1.6.3 Aluminum frame plating. A1l aluminum frames shall receive an anodic
treatment in accordance with -A-8625, type III, class 2, black.

40.1.6.4 Connector body plating. Any aluminum parts utilized on the connector
shall receive an anodic treatment in accordance with MIL-A-8625, type III, class 2 ,
black.

40.2 Thermal requirements, fhe following thermal requirements apply.

40.2.1 Heat dissipation. Modules shall be designed to ensure that critical
component temperatures are not exceeded when modules are operated at typical power at
the maximum thermal interface temperature for the appropriate class.

40.2.2 Typical power dissipation. Typical power dissipation means the maximum
recommended power dissipation under nominal module operating condition. Typical
power values for semiconductor devices are derived from contractor developed
characterization data (if available) or secondly, from vendor data sheets. When the
typlcal power dissipation for a component cannot be determined, the maximum power
dissipation for worst case module operating conditions shall be used.
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4\ SPAN
. {(5.88)
HIGHT MODULE EXTRACTOR
(3.79) HOLES
T
) /—'RIB
THICKNESS
4 \<_
ALPHA
KEYING PIN
PIN

INTERFACE PLANE

CONTACT PINS
BETA KEYING PIN

FIGURE 26. Module outline.
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pin features at their virtual condition.

— + —
5.88%.01 a0 £
[ET = le T 5.440%,005 —————to]
i P YIE |
-t .4, ! -
' ‘ : 4 egi:;?' | L 1 020 BlE]
s E.010 o T ] [$ 015 BlE]
- !} 050 (SEE
150 -l HEADER—_—\ l p1.005 (O] £ 002 NOTES
i | —3
/1 )
2X 2128 —
* 005
/RIB
r 7 A
379
3470
+.005
INTERFACE
PLANE — s 1 : 1
-A- L JIL iy
‘ PIN SHIELD/ AX 'R .05 MAX_/ L‘lg
130 C tor- l— 2% .016
tots ‘ “MIN
e . !
T - 5.200
Inches mm Inches mm Inches mm
.002 0.05 |} .050 1.27 i 3.470 85.14%
.005 0.13 .05 1.3 3.79 96.3
.010 0.256 .128 3.25 4.60 116.8
.01 0.3 .130 3.30 4.89 124.2
015 0.38 .150 3.81 5.200 132.59
016 0.41 .15 3.8 5.440 138.18
.020 0.51 i .19 4.8 il s5.88 149.4
NOTES :
1. Rib feature shall be contained within .055 inch (1.40 mm} maximum zone.
2. Rib surface finish of 25 microinch (0.00064 mm) or better.
3. Datum plane D is established as a plane passing through the center of both keyin

4. Datum plane E is established by the two keying pin features at their virtual
condition. .

5. Dimensions are in inches.

6. Metric equivalents are given for general information only.

FIGURE 27. iodule configurations.
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i

I
I
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FIGURE 27. Module configurations - Continued.
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40.2.3 (omponent temperatures. The following requirements for critical component
temperature [CCTJ and transient critical component temperature {TCCT} apply.

40.2.3.1 CCT. The CCT for semiconductor devices dissipating 2.5 watts or less
typical poweT shall be B80°C junction for classes I and III and 105 C junction for
classes Il and IV. For semiconductors dissipating more than 2.5 watts typical power,
the CCT may increase 15 C/watt or a maximum of 15 € above that specified for less
than 2.5 watt devices. For all other components, the CCT shall be equal to the
jndividual components maximum specified operating temperature minus 30 C and shall be
specified on the component's hottest external area.

40,2.3.2 TCCT. The TCCT for all devices shall be the appropriate CCT plus 20°C.

TABLE VIIT. Module growth. 4/ 5/

| T ] | T ]
] Thickness i A | 8 | c I o 1/ ]
| | | | | |
) i | I T |
| Module pitch 2/ ! .3 I .4 l .5 | .6 I
: I ( 8 mm) } {10 mm) i (13 mm) { (15 mm) 1
M | [ ] T i
i Maximum module thickness I .280 i .380 | 480 | .580 i
| 1(7.11 mm}  1{9.65 mm) [{12.19 mm ](14.73 mm);
} -l I | i

} ] [ | ] |
| Maximum connector profile i .280 b.38%0 I .480 | .580 |
i 1(7.11 mm) :(9.65 mm ) i(12.19 mm)=(14.73 mm)l
{ T [ [ T }
; Maximum pumber of pins : 100 = 150 } 200 1 250 }
| ' | | | | |
{ i I | | ]
| Dimension NN (max) 3/ | L1582 | .202 | .252 | .152 |
: | {3.86 mm) | {5.13 mm) : (6.40 mm)% {3.86 mm)%

] ]
] T I | | 1
| Dimension YY (max) 3/ I - .152 I .202 | .252 | .452 |
E | (3.86 mm) : (5.13 mm) | I
1 i

{6.40 mm){(11.48 mm)l

The .6 inch (15 mm) pitch module configuration can increase in thickness in
.3 inch (8 mm) increments with no increase in contact pin count.

=
h

2/ Pitch refers to the distance between module centerlines for system packaging
purposes. -

3/ The dimensions are from the center of the two basic guide rib prinles to locate
connector lateral extreme displacement.

4/ Dimensions are in inches.

5/ Metric equivalents are given for general information only.
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BETA KEYING PIN

N RCECIRIE
_C_
PIN 5§
PIN 1_\ 4—-—“49 X — ]
ALPHA KEYING PIN &l .007 ()] Aj 100 X \
D 002 (M) A @|@.c10 (MAB[ED[c ]
_B_
p L P
- -——T _ _ -
.280 MAX Lm PIN 100 ——/
. [&.900] 50 CONTACTS
4 X R .010 MAX EACH ROW
PIN 51 | gt @_ —
100 PIN CONNECTOR
BETA KEYING PIN
PERECIREC)
_C_|
PIN 1 —] 150
ALPHA KEYING PIN - 49 X PIN 5
5 002 (B A——— &l 007 (D] A .150 X
8] * ‘ i BIF 010 MlAB|(] ¢ (D] \\&
[=0-=1 eif— B B = T
380 MAX —La) xso CONTAC'F;;N -
4 X R .010 MAX EACH ROW = ———— ™
—{5.200} —

150 PIN CONNECTOR

FIGURE 28. Connector pin assignments.
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" BETA KEYING PIN

@2 .004 (W] A] B(H
_C._
aLera kevine pin \ ] [=T:100) 49 x PIN 50— —
Pz .007 (M) A '
@ .002 (W] A <D
.—B-—l
i A
{ = T’: —t
g —
480 MAX —| //r
. - 50 CONTACTS
4 X R .010 MAX — L“‘ — 14.900| EACH ROW H’l
[ sl
/ 5.200
PIN 151 =
200 PIN CONNECTOR
BETA KEYING PIN
S .00% D A] BXD
_C_I
[.100] 49 X PIN 50
1 . 150
ALPHA KEYINGY PIN &% 007 (W] &] 250 X
@{@ 002 (W] A DD .o10 (W]AR|(M)] ¢ (W)
EOE| zg_ = i - - - : =
: - — - k=
_I |/ T| I .100' 4 X FPIN 260 —— /|
.580 MAX / 50 CONTACTS ‘
4 X R .010 MAX EACH ROW
PIN 201 - [5_200] -

250 PIN CONNECTOR

FIGURE 28. Connector pin assignments - Continued.
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Inches mm Inches mm

.002 0.05 . 280 7.11
.004 0.10 .380 9.65
007 0.18 .480 12.19
.010 0.25 . 580 14,73
. 100 2.54 4,900 124.46
.150 3.81 5.200 132.08

NOTES:

1. Datum plane D is established as a plane passing through the center of both keying
pin features at their virtual condition.

2, Datum plane E is established by the two keying pin features at their virtual
condition.

3. Dimensions are in inches.

4, Metric equivalents are given for general information only.

FIGURE 28. Connector pin assignments - Continued.
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VENDOR DESIGNATOR
ROM/ PROM PRCGRAM CODE‘I

MODULE KEY

CODE

MIL-STD-1339C
APPENDIX C

SERIAL NUMBER

_\,

AN B

L

ESD SYMBOL (CENTERED)

DATE CODE -
‘_ \——CERT|FlCAT'ION

LN

1. Dimensions are in inches.
2. Metric equivalents are given for general information only.

FIGURE 29.

'BF',‘l':‘c?_'ND S <‘<<q 1234 1B 2345 8322  JAN
.6 :
PITCH g 1234 18 12345 8322 JAN
.09 MIN
(MODULE KEY CODE) M= || | N\ weadER
. o — |.— .le | .
60 MAX I‘-
MAX
e— 50
MIN
— 280 |+
MIN
———— | B0 MAX ——————
—————— |, 90 + .03 —
/—PIN SHIELD -
| {
i SafuLh
CONNECTOR BETA KEYING
CONTACT PIN -
IDENTIFICATION
L ALPHA '
KEYING PIN L— THESE AREAS RESERVED (EITHER
SIDE OF MODULE) FOR THE MARKING
OF NAME AND PART NUMBER, REVISION
LETTER, AMENDMENT NUMBER, RAM/ROM
Inches om Inches mm Inches mm TEST CODE, AND MN.‘!UFAE.TUREI}'§
.03 0.8 .250 6.35 .3 8 IDENTIFICATION. "JAN" or *“J°
.050 1.27 .60 15.2 .4 10 CERTIFICATION MARK SHALL PRECEDE
.09 2.3 1.80 45.7 5 13 THE PART NUMBER (SE_E' 5.2.3}.
.125 3.18 1.90 48.3 6 15
NOTES:

Module marking areas.
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DESIGN REQUIREMENTS FOR FORMAT D MODULES

10, SCOPE

10.1 Scope. This appendix s a mandatory part of this standard for the design
requirements for format D modules to be used in the Standard Electronic Modules
Program {SEMP},

20. REFERENCED DOCUMENTS

20.1 Government documents., The following documents form a part of this appendix
to the extent specified.

SPECIFICATIONS
MILITARY
MIL-A-8025 - Anodic Coatings, For Aluminum and Aluminum Alloys.
MIL-C-26074 - Coating, Electroless Nickel, Requirements For.

{Copies of the specifications required by contractors in connection with specific
acquisition functions should be obtained from the contracting activity or as directed
by the contracting activity.

30. GENERAL REQUIREMENT

30.1 Mechanical configuration requirements. The basic mechanical configurations

are specified on figures 30 and 31 with incremental growth in thickness specified in
table IX.

30.1.1 Lateral displacement., The module may be designed to provide a lateral
displacement between the module frame and connector of +.006 inch (0.15 mm) minimum
from center of the two guide rib profiles. The maximum force required to displace
the connector shall be 5 pounds (22.2 newtons). If the lateral displacement option
is exercised, the maximum location of any surface or feature of the connector when

the connector is at its extreme displacement shall be in accordance with table IX
1 H -
I ] I

Tha ~Asdda mih Tasad
e gyuiruc v La

exercised,

.
nnnnnn N1 ] -‘I

E | Furnam AdAadim 0 3o mad £ Fhdin mmd o
LUrTEranec b rvin o uauum v o1 JIVL dppliLavie 11 LS QPLIOn

T nna P
LIUviEa >

30.2 Thermal requirements. A1l modules shall be designed to be cooled through the
ribs and shall be capabTe of being cooled by the rib with no other heat loss.
Modules less than E thickness shall be designed for direct air impingement cooling
over the components, and in addition, shall meet the rib cooling design requirements,
The cooling design for direct air impingement shall be predicated upon a maximum
airflow rate of .25 pound mass per minute (0.002 kilogram per second} for the A
incremental thickness when tested in a duct size of 5.43 inches {137.9 mm)} high and
.315 inch (8.00 mm) wide. A maximum airflow rate of .63 pound mass per minute (0.005
kilogram per second) for the A incremental thickness module shall be used when tested
in a duct size of 5.43 inches (137.9 mm) high and ,415 inch (10,54 mm} wide. Duct
width shall be increased by .100 inch {2.54 mm) for each additional module thickness
increment. For direct air impingement coeling, the maximum allowable static pressure
loss shall be .30 inch (7.6 mm) of water.

40, DETAIL REQUIREMENTS

40.1 Configuration. The basic size module has a span of 5.88 inches (149.4 mm)
maximum, a tnickness of .280 inch {(7.11 mm) maximum and is 4.83 inches {122.7 mm)
maximum in total height. Module may increase in thickness in accordance with table
IX. Dimensions and tolerances shall be as specified on figure 31.
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40.1.1 Circuitry. The module shall have a minimum clearance of .01l5 inch
(0.38 mm) around ai1 edges of the substrate or printed-wiring board. The
printed-wiring board shall be further reduced to allow for insertion of the module
extractor and prevent component damage during module extraction.

40.1.2 Module header structure. The module header shall perform the following
functions: : '

2. Module identification.
b. Module insertions.
c. Component protection.
d. Test point access.

40.1.2.1 Module identification. The module identification header shall have the
confiquration and marking as specified on figure 33,

40,1.2.2 Module insertion. The header structure shall be capable of withstanding
100 pounds (¥F%5 newtons) of insertion force.

40.1.2.3 Component protection. The header structure shall be designed to help
prevent component damage during exposure to insertion and extraction.

40.1.2.4 Test point access. The module header shall provide readily accessible
test points, however, all final electrical acceptable testing shall be performed
through the (input/output) connector pins on the module. A1l individual modules
shall be designed such that the removal of the header shall in noc way effect the
proper functioning of the module.

40.1.3 Module frame. The module frame shall include module rib structures and
extraction capability.

40.1,3.1 Module rib structure. The basic module configuration shall have a
minimum of two ribs: One located at the alpha end and one located at the beta end of
the module. Modules of .6 inch (15 mm} pitch may have additional ribs in their
thickness increments. The ribs, if present, shall be located on .300 inch (7.62 mm)
centers from the basic rib location as shown on figure 31,

40.1.3.2 Module extractor interface. Modules shall have two extractor holes
located as shown on figure 31. Modules having a thickness of 2.090 inches (53.09 mm)
or greater shall have two sets of extractor holes. The second set shall be located
within the Tast .3 inch {8 mm)} of the module and meet the location requirements shown
on figure 31.

40.1.4 Module connector. The basic module connector shall have two rows of 50
metal bayonet type contact pins. Modules of .4, .5, and .6 inch (10, 13, and 15 mm)
pitch may increase contact pin quantity to three, four, and five rows of 50 contact
pins with all rows of 50 pins to be complete.

40.1.4.1 Connector location., The location of connectors shall be as shown on
figure 31. FEach connector shall have contacts identified by numbers indicating the
first and last pin of the row closest to the pin shield as shown on figure 32.

40.1.4.2 Contact pin location. The location of contact pins shall be as shown on
figure 32.

40,1.,4.3 Flexible circuits. A flexible circuit may be utilized as a means of
terminating to the module circuitry. This flexible circuit shall meet the
requirements of this standard.

40.1.5 Module mechanical requirements. The following mechanical requirements
apply.
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40.1.5.1 Module integrity. Fach module, with the connector assembled, shall
withstand without damage or separation a minimum axial force normal to the interface
plane equal to 100 pounds (445 newtons) on insertion and 4 cunces {1.11 newton) per
contact on extraction. The total computed force shall be applied to the module to
simulate module insertion and extraction. The force shall be applied in 2 to 10
seconds and maintained for 10 to 15 seconds.

40.1.5.1.1 Module extractor jintegrity. The extractor structure shall provide the
strength requiTed to extract the module and meet the requirements of 40.1.5.1.

40.1.5.1.2 Module header integrity. The header structure shall provide the
strength required to install the module and meet the requirements of 40.1.2.2,

40.1.5.2 Module torque. The module shall be capable of withstanding a &
jnch-pound (0.88 newton-meter) torque applied in 2 to 10 seconds and maintained for
10 to 15 seconds in both directions along the header in a direction perpendicular to
the plane of the header without detrimental effect to the mechanical or electrical
properties of the module. During the time the torque is applied, the module shall be
rigidiy supported within a zone between the interface plane and 0.5 inch {13 mm)
above the interface plane.

40.1.5.3 Module cantilever Toad. The module shall be capable of withstanding a
force of 2 pounds (3 newtons) applied perpendicular to the header height along the
centerline midway between the two extractor holes. The force shall be applied in two
directions and shall be applied in 2 to 10 seconds and maintained for 10 to 15
seconds without detrimental effect to the header structure.

40.1.5.4 Durability. The module shall be capable of withstanding 500 cycles of
mating and unmating with no degradation of module performance. The module shall also
be capable of withstanding 500 cycles of lateral displacement to simulate the use of
thermal clamping devices. The Tateral displacements may be included in the
insertian/extraction sequence or completed after the insertion/extraction cycling,

40.1.6 finishes and protective treatments, The following finish and protective
treatment requirements apply. )

40.1.6.1 Module surface finish. The surface finish of the module shall be free of
any imperfections that have a detrimental effect upon the performance of the module.
The surface of the ribs shall be 25 microinch (0.00064 mm) or better.

40.1.6.2 Copper and copper composite frame plating. A1l copper and copper
composite frames shall be electroless nickel plated in accordance with MIL-C-26074,
class 1, grade A.

40.1.6.3 Aluminum frame plating, A1l aluminum frames shall receive an anodic
treatment in accordance with MIE-A-8625, type I1I, class 2, black.

40.1.6.4 Connector body plating. Any aluminum parts utilized on the connector
shall receive an anodic Ltreatment in accordance with MIL-A-8625, type III, class 2 ,
black.

40.2 Thermal requirements. The following thermal requirements apply.

40.2.1 Heat dissipation. Hodules shall be designed to ensure that critical
camponent Températures are not exceeded when modules are operated at typical power at
the maximum thermal interface temperature for the appropriate class.

40.2.2 Typical power dissipation. Typical power dissipation means the maximum
recommended power dissipation under nominal module operating conditions. Typical
power values for semiconductor devices are derived from contractor developed
characterization data (if available) or secondly from vendor data sheets. Detail
specifications covering any module design dissipating greater than the above
recommended value shall have the method of cooling specified therein for future
application guidance on the use of the module.
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40.2.3 romponent temperatures. The following requirements for critical component
temperature (CCT) and transient critical component temperature {TCCT) apply.

40.2.3.1 CCT. The CCT for semiconductor devices dissipating 2.5 watts or less
typical power shall be 90 C junction for classes I and III and 115 C junction for
classes II and IV. For semiconductors dissipating more than 2.5 waits typical power,
the CCT may increase 15 C/watt or a maximum of 15 C above that specified for less
than 2.5 watt devices. For all other components, the CCT shall be equal to the
individual component's maximum specified operating temperature minus 30°C and shall
be specified on the component's hottest external area.

40.2.3.2 TCCT. The TCCT for all devices shall be the appropriate CCT plus 20°C.

TABLE IX. Module growth. 4/ 5/

[ ] T T I I |
| Thickness | A ! B i C | D 1/ | £ |
i [ [ | | | |
[ T T I ] | i
| Module pitch 2/ | .3 i .4 | .5 | .6 | .9 I
i { ( 8 mm) | (10 mm) ! {13 mm) } (15 mm} I (23 mm} 5
| .
[ | T | I T |
i Maximum module thickness | .280 | .380 | .480 | .580 | .880 |
| [{7.11 mm) |(9.65 mm) J(12.19 mm I(14.73 mm)(22.35 mm)}
i i I | [
f T T | i I ]
| Maximum connector profile | .280 I .380 I .480 i .580 i .880 |
{ }(7.11 mm) [{9.65 mm} [{12.19 mm){(14.73 mm)}(22.35 mm)}
| |
i I I ] I T 1
f Maximum number of pins = 100 | 150 1 200 l 250 1 250 :
|
| | i | | i |
[~ T T ] I | |
| Dimension NN {max) 3/ | .152 | .252 | .152 | .152 | .1s2 |
lI I(a.se mm} | (6.40 mm) | {3.86 mm)} (3.86 mm)| {3.86 mm)I
] | i
{ T ] T i T |
| Dimension YY {max) 3/ | .152 | .162 } .352 [ .452 j 752 !
| 1{3.86 mm) | (3.86 mm) | {8.94 mm){(11.48 mm)’(l@.lo mm):
| | | i
1/ The .6 inch (15 mm} pitch module configuration can increase in thickness in

.3 inch (8 mm) increments with no increase in contact pin count.

2/ Pitch refers to the distance between module centerlines for system packaging
purposes.

3/ The dimensions are from the center of the two basic guide rib profiles to locate
conneclior lateral extreme displacement.

4/ Dimensions are Tn inches.

5/ Metric equivalents are given for general information enly,
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\ /THtCKNESS
HIGHT MODULE EXTRACTOR
HOLES
ALPHA
KEYING PIN
PIN ¢

INTERFACE PLANE

CONTACT PINS
BETA KEYING PIN

FIGURE 30. Module cutline.
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588 .04 — TR
— . +.005 — o ]
013 W|E ) 5440 -
, - . 446'29" ;'0' i 020 BJE
— .60 +.0I - :
15%.01 G
150 Emm - OS50+ 002
N : | ! (SEE NOTES
—-010 =16} 1§ 2)
— i —{ ~HEADER
/]
t 2X 2128
*+.005
‘ RIB -
4.56 +.01
INTERFACE
PLANE - :
= i
PN SHIELD J
130 —2 X 016
t 015 " MIN
Inches mm Inches mm Inches mm
002 0.05 .050 1.27 4.56 115.8
,005% 0.13 . 1.3 4,60 116.8
.010 0.25 .128 3.25 4,89 124,2
.01 0.3 .130 3.30 5.200 132.59
L,0l15 0.38 .150 3.81 5.440 138.18
.016 0.41 .15 3.8 5.88 149.4
.020 0.51 .19 4.8

NOTES:

1. Rib feature shall be contained within .055 inch (1.40 mm} maximum zone.

2. Rib surface finish of 25 microinch {(0.00064 mm) or bhetter.

3. Datum plane D is established as a plane passing through the center of both keying
pin featiures at thejr virtual condition.

4. Datum plane £ is established by the two keying pin features at their virtual
condition.

5. Dimensions are in inches.

6. Metric equivalents are given for general information only.

FIGURE 31. Module configurations.
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MODULE 1 I ‘ " \ 11
THICKNESS“I L' ' ‘ i ‘ i

H
:J: [— —1 | I
CONNECTOR | PIN
i PROFILE [ P Srirey -
Jull IEETI JTUORY T SHIELD
NN-— |o—
A B C D

FIGURE 31. Module confiqurations - Continued.
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BETA KEYING PIN

Bl .007 W] Al B
_c_l
PIN 1 —] . 100} 49 X PIN 50
ALPHA KEYING PIN Pl@.007 @] a] 100 X
&5 507 (A & %1800 Bl ®[c B
_B_‘ ‘

U— - -

=1
.280 MAX J ~ PIN 100

50 CONTACTS
. -—-

. .90 27 1 Row
PIN 51 [5.200— -

100 PIN CONNECTOR

BETA KEYING PIN

&[5.007 (AL A_s(H)
:"C-l
PIN 1 i lt—| . 150
ALPHA KEYING PIN \ ™ [ 100] 49 X PIN 5

o ‘ &l 007 (D[ A] .150 X
e S o O e @

{

e = =+
e =Y
380 MAX | 2 X - PIN 150
50 CONTACTS
1. 9001 EAcH RoW

PIN 101 15.200—

150 PIN CONNECTOR

FIGURE 32. Connector pin assignments.
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BETA KEYING PIN

&5 .007 (M| Al B(M
ES
[.100] 49 x PINJ;_\

F.o10 W8 M c M} \

=i

/_ 25.007. (M) A | .200 X
I
1

11N

480 MAX.—J

- PIN 200 -—ﬂ
50 CONTACTS
EACH ROW

{5,200

PIN 151

PIN 1
ALPHA KEYING Pii\

(DI . 007 (] A}
..B_

200 PIN CONNECTOR

BETA KEYING PIN

e{g.oo? M Al BM

. 100} 49 X

A

| =

‘|
1

.580 MAX —J

PIN 201 //*‘

PIN 250 —HMA/'

50 CONTACTS
+.900 EACH ROW

FIGURE 32,

[5.200] -

260 PIN CONNECTOR

Connector pin assignments - Continued.
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Inches mm Inches mm
007 0.18 .480 12.19
.010 0.25 . 580 14.73
.100 2.54 4,900 124.46
.280 7.11 5.200 132.08

.380 9.65

NOTES:

1, Datum plane D is established as a plane passing through the center of both keying
pin features at their virtual condition.

2. Datum plane E is established by the two keying pin features at their virtual
condition.

3. Dimensions are

in inches.
Metric equivalents are given for general information only.
FIGURE 32. Connector pin assignments - Continued.
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SERIAL NUMBER
VENDOR DESIGNATOR ——— ESD SYMBOL (CENTERED)
/
ROM/ PROM PROGRAM CODE DATE CODE
gg%%}E KEY K;fERHFICATION
'i"'f:bﬁ*ND -5 <‘<<< 1234 1B |2§45 i 8522 :IAN
.6 : -
PITCH aaqgaa 1234 B 12345 8322  JAN
.09 MIN f
{MODULE KEY CODE) ‘-— , \— HEADER
050 MIN  — 125
-0 MAX
MAX
.60
MIN
— 250 e
MIN
[ —— | .80 MAX —————
ril.so: 03—

' Jr-—-PIN SHIELD _
[ [
' 5oqﬂ;—
\-CONNchOR / BETA KEYING

CONTACT

IDENTIFICATION

ALPHA Zi

KEYING PIN THESE AREAS RESERVED (EITHER

SIDE OF MODULE)} FOR THE MARKING
Ineh - OF NAME AND PART NUMBER, REVISION

Inches ~ om Inches  mm nehes LETTER, AMENDMENT NUMBER, RAM/ROM
.03 0.8 | .20 6350 .3 8 TEST CODE, AND MANUFACTURER'S
050 1.27 60 15.2 3 .4 3 IDENTIFICATION. "JANY or "J*
0 5s |l 1750 sl e 15 CERTIFICATION MARK SHALL PRECEDE X

THE PART NUMBER ({SEE 5.2.3).

1. Dimensions are in inches. )
2., Metric equivalents are given for general information only.

FIGURE 33. Module marking areas.

78



Downloaded from http://www.everyspec.com

MIL-5TD-1389C
APPENDIX E

FAILURE RATE PREDICTION FOR
STANDARD ELECTRONIC MODULES

1in
kS

0. SCOPE

10.1 Scope. This appendix is a mandatory part of this standard for the
requirements and procedures for the prediction of the failure rate of Standard
Electronic Modules {SEM).

s

20
4

20.1 Government document, The following document forms a part of this appendix to
the extent specified:

HANDBOOK
MILITARY
MIL-HDBK-217 - Reliability Prediction of Electronic Equipment.
{Copies of the handbook required by contractors in connection w1th specific
arnmnteitrinan Fiuunrtrinne chnaald ha nh+ -.‘nn.-t Innm +hn Anndmma~ndtinag aem ] A as AT wmamdad
GLyutar v TUl-viIWvirD 2MNMUU Y WT UuUL [ R =4 ¥ LAY V] l,lll: Lwuitvraw iy Clbl-l'lb_" ur aa ulicuw Lou

by the contracting activity.
30, GENERAL REQUIREMENTS

-30.1 General., The Standard E]ectron1c Modules Program (SEMP) has adopted the
MTI unmpw 8!, “Dn_& Chmaan Aaal..a o o tam e -~ P ey Y I Fadlitwma wma
PIAL~NUDA=L 1/ rare 2LIIYD > Hrlul]bl) llII:I..IIUl'.I as a CRIIIMMY N Udbib lUf IIIUUI.IIU frariuwi lﬂi-c
predictions. The failure rate predictions shall be made with the following common

MIL-HDBK-217 model data:

Intended use environment (in the event that an intended use is not
s of three predict10ns sha]] be run utilizing the Ground Benign,
d, and i

. YC ™Y Ny 2

ne Airborne ﬂppllLdLIUH i

(=

Ambient temperature = Maximum class temperature (the temperature rise used in
the piece part models shall be the temperatures submitted in the thermal
analysis required by MIL-M-28787}.

amn 2 DI nmn momtnd 2o f o ie e b I Th o £_TY el e 2B oo LS ka1 [ T N N I -y
UL & rigeLe parv 1nrorliduiuir, e 10110wW Illy 1TNTurmaLion snajl bpe suLmiLLed 107
each pfece part in the module failure rate prediction

Part description.’
Detail specification part number.
Schematic des1gnator.

r'dll. qLIdHLIT.y.

MIL-HDBK-217 model used.

A1l MIL-HDBK-217 model inputs {factors, stress ratios, temperature
rise, and so forth).

A1l assumptfons made to use the MIL-HDBXK-217 models.

Derating cr1ter1a used.

Failure mode and mode perce

approximate percentages

30.3 DBata format. Hard copy of data shall be furnished in the format shown in
section 0. Machine readable data may be furnished in iieu of hard copy. Contact
the SEMP-QAA for format requirements.

30.4 Data rights. A1l data specified to be delivered or subject to order in
accordance with this appendix shall be furnished for Government use only.

30.5 Module changes. Any changes in the moduie which affect the failure rate
Egi E on shall require a resubmission of the failure rate prediction to the
r la)

o

r cti
c NAR
= YAA.
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30.6 Piece part failure rates, The supplier shall submit detailed information on
the fajlure rate derivation of any piece part included in the prediction which is not
modeled in MIL-HDBK-217,

30,61 Mul

failure rate
modeled in MI

Tha &6 h L~
. g supprier !
any printed-wirj

—

il tion on the
h is not

s sibmit detaile
ng board board/subst

[ 0-"]

or
whi
30.7 Failure rate prediction techniques. The “"Part Stress Analysis" method of

MIL-STD-217 7s the authorized method Tor use by the Standard Electronics Module
Program. Any deviation from MIL-HDBK-217 requires prior approval of the SEMP-QAA.

30.8 Application. SEM failure rate predictions for MIL-HDBK-217 environments
other than ground benign and maximum class temperature may be gbtained by contracting
the SEMP-QAA.

40. FAILURE RATE PREDICTION PROCEDUR

URE oN URES

40.1 Printed-wiring boards. Printed-wiring boards are usually custom made and are
composed of thin patterns of electrical conductors on a supporting insulation sheet.
Generally, circuit parts are mounted on the board and connected directly to the
printed conductors. It has been determined that the board failure rate is a function
of the number of solder connections of the connector (pins), soldering of
plated-through holes, and solder connection of pisce-parts. MIL-HDBK-217 lists
solder connection failure rates in the interconnection assemblies and connections
sections.

40.2 Module connector pins. Module connecter pins failure rates shall be
considered in SEM failure rate calcutations.

40.3 Hybrid microcircuits. The hybrid microcircuit portion of MIL-HDBK-217 shall
be followed to calculate the faiture rate of a hybrid microcircuit.

40.4 Piece parts (other than hybrid microcircuits. The general procedure for
determining piece part Tailure rates shall be as follows:

a. List each piece part on worksheet. Be sure that all the parts in the module
are accounted for and that each part is completely identified.

b, Determine the required electrical stress ratio for each part 1isted. 0.1 is
a derating threshold below which Tittle or no reduction in failure rate can
be anticipated; therefore 0.1 is used as the minimum electrical stress ratio
in the SEM approach to failure rate prediction. The stress ratio may be
rounded off to the nearest tenth,

€. A stress value for each part must be deterimined to use the failure rate
prediction techniques. The effects of duty cycles must be considered and
where higher stresses may contribute significantly to the failure rate, even
if only for short periods of time, they should be used. Consideration must
be given to thermal time constants and cumulative heating effects. The
stress levels which most closely approximate the most strenuous stress
levels that the module will encounter shail be utilized in the failure rate
prediction. Elements of discretion and sound engineering judgment must be

oo A

exercised and each case analyzed separateiy.
d. Refer to the proper prediction model for each part.
e. Derive appropriate multipliers and factors.

f. Apply these multipliers and factors to the proper model to obtain a failure
rate for each part.

80



Downloaded from http://www.everyspec.com

MIL-STD-1389C

APPENDIX E
50. FAILURE RATE PREDICTIONS
50.1 SEM prediction calculation. The failure rate of the specified SEM shall be
ralrnla+sanrd ac Fallnwe

all applicable piece part failure rates.

dd
b. Add all applicable printed-wiring board and connection failure rates.

¢ dd the failure rates in a and b to derive the total module failure rate.

50.2 Assumptions made in calculation of failure rates. State all assumptions made
to predict the failure rates.

50.3 Basis for failure rate prediction. This failure rate prediction shall reflect:

a. The temperatures submitted with the module thermal analysis.
b. Maximum stresses as specified in the detail specification.
¢. Intended USC environment (see 30.1).

d. Maximum class temperature.

60. SAMPLE OF FAILURE RATE PREDICTION

60.1 ntroduction. This section presents a sample module failure rate calculation
¥n iYineTwafe Tnrmat an wofaranrd woaniramante
i T1T1TUuI L & TR » Wil TSI C Gl TSl CHIGH D

60.2 General requirements. The module failure rate prediction shall include but is
not limited to:

a. A1l supporting references needed to substantiate the prediction.
b. Module prediction cover sheet.

¢c. Module summary sheet.

d. Piece part work sheet(s).

e. A1l MIL-HDBK-217 model input data.

60.2.1 Supporting references. The supporting references shall ing?ude thg module
thermal analysis, a module circuit schematic, and failure rate data if part is not in
MIL-HDBK-217, Any other references (manufacturer's piece part specifications, new
prediction techniques, special stresses, and so forth) which provide quantative data

2\ L] LY wi LR PYVUrFia- ~ A W
for the prediction shall be submitted.

60.2.2 Module prediction cover sheet, The module prediction cover sheet shall
include miTitary part number, the module key code, the date the module prediction was
submitted, the name of the module designer {manufacturer), MIL-HDBK-217 revision

h 1 a

1 - -
letter, and the company contact point and t

numbar

Aanhan
CISPHUNE TuilivcT »

60.2.3 Module summary sheet. The module summary sheet shall include the name of
the individual pjece parts [components), the guantity in the module (n), the
individual piece part failure rate {a), the two composite piece part failure rate
{nr), the reference from which the prediction was made, and the module failure rate
expressed in failures per million hours. The module failure rate may be rounded off

to the nearest thousandth. The module summary sheet shall be in the following format.

60.2.4 Piece part work sheet(s). The piece part work sheet{s) for the individual
components shall follow the module summary sheet in the same order as they appear in
the module summary. The piece part work sheet{s) shall include the nomenclature of
the component as it appears on the module summary sheet, the mathematical prediction
model used in the prediction, the paragraph or section of the reference used, a list
of the appropriate failure rate modifiers, the assumptions/references from which the
modifiers were chosen, and a failure rate for the piece part expressed in failures per
million hours. The piece part work sheet{s) shall be in the following format.
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Sample module summary sheet.

[ T [ I I ]
I Component o A | UFY | Schematic |
I | I | | reference |
| 1 1 | | |
| Hybrid microcircuit, driver | 2 | 0.36961 { 0.73922 % Ul, uz l
| | |

| So7id tantalum capacitor, !4 | o.o0028 | 0.00112 | C1, C2, |
| MIL-C-39003 = i | | €3, C4 {
| I |

| Fixed composition resistor, | 2 | 0.00012 | 0.00024 | R1, R2Z |
| MIL-R-39008 | ] l 1 }
| | |

| Solder connections, |46 [ 0.00011 | 0.0044 | |
|  connector {pins) ! | | ! _
| | i | | |
| Solder connections, 1 0 | 0.0003 | 0 | I
| plated through holes I i | | | .
I | | | | |
| Solder connections, i60 1 0.00023 ] 0.0138 | |
| piece parts | | | [ [
| | | ] | !
| Total i--- | -—-- { 0.75878 } - i - .
I | |

(=21

e o]

Module failure rate = 0.75878 faiiures /i0° hours.
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Sample piece part work sheet,

Component: Hybrid microcircuit, driver.

Math model: xp = {ZNC ag Ig + ENR AR + INT a1 * ls] Ie HE} HQ Ty

Reference: MIL-HDBK-217, revision D.

F [ |
I| o I| Assumptions/references I
| b

Ian Doqey MMy + CpIg) g = } (1) LM106 die, 13 transistors, !
ls (1.0)(1.0) {{(.012)(6.1)(1.0) | (2) Acquired to MIL-M-38510, class B, i
| . I

+ (.003)(.387] (1} = E (3) Jum]:tit;n temperature = 83°C from thermal i1
analysis. )

Ii .07434 t {(4) Environment = Gg. I
. |
— ' i
EHQ HL (CI nr Hv + C2 HE) g = E (1) uA741 die, 23 transistors. Il
E (1.0)(1.0) [(.018)(8.7)(1.0) + } (2) Acquired to MIL-M-38510, class B. i
. |

i (.0043)(.38)-_1 (1) = | (3) Junction temperature = 83 C from thermal |
I | analysis. |
| .13823 | |
Ii { {4) Environment = Gg. I
[

| [ I
} ap (Mg 0p ng fig ngp ngd ng = I {1) Si NPN transistor die {2 each). |
| I

I .0029 E(I.O)(I.S)(.12)(1.0)(.88)(1.0D A o= II (2) JANTXV, |
|

II .00018 : {3) 60% power and voltage stress ratio. |
[

} | (4) Environment = Gg. |
I |

: ! (5) Linear application < 1 watt. I
|

[ [ |
l ap (Melpalolalgale) Mg = { (1) Si PNP transistor die {2 each}). }
li .0049 {{1.0)(1.5)(.12)(1.0)(.88)(1.0) | {2} JANTXV. i
| I

I| (.88)(1.0):] A= i {3) 60% power and voltage stress ratio. [
[

II .00027 } {4) Environment = Gg. |
| I !
: I {5) Linear application < 1 watt. i
I

1— h O
ap (g Mg Mg Mg Nigp Tg) nig = |I (1) Si general purpose diode die (2 each}. |

_ |

-0019 ((1.0)(.15)(1.0)(L.0M.7)(1.0]) .2 - | {2} JANTXV. |

| |

.00004 I| {3) 60% power and voltage stress ratio. |

I

= {4) Environment = Gg. |

I

| (5) small signal metallurgically bonded. |

| |

= (6) Analog application. |

|
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Sample piece part work sheet - Continued.

{2) .75 x .75 inch substrate.

{3) Density = 38/(.563 +.10) = 57.3.

i i ) |
{ YA [ Assumptions/references !
I I

] I |
: ap (Ig Mg Mgy) 1g = } (1) Ceramic chip capacitor (2 each). I
|

Il .0063 ({1.0)(.3)(.9}).8 = { {2) CKROS. |
|

{ .00136. { {3) 60% stress ratio. 1
Il | (4) 1 000 uF. |
| t

} : (5) Failure rate level P, |
- [

| o | i
E AR = .00015 } {1} Thick film resistors {17 each). |
[

} : (2) Hybrid package temperature = 65°C, l
|

| [ 1
} A1 = .00130 } {1} Au - A1 Interconnections (34 each). %
} ’ ! {2} Package temperature = 65°C, t
I | [
| x1 = .00087 | {1) Solder interconnections {34 each). |
I i I
{ { {2) Package temperature = 65°C. I
|

[ I [
! ag = .108 | {1) Seal perimeter = 4.2 inches. |
i [ . |
E ! {2) Package temperature = 65 C. !
[ | ]
}H F=1.25 i {1) Linear application. {
| i I
in E = .20 i {1} Environment = Gg. i
l 1 1
IH g =1.0 E (1) Acquired to MIL-M-38510, class B. }
I I ]
}H p = 1.34 { (1) 38 interconnections. :
| | ]
| | |
| | |
| [ |

wp = (07634 + .15823 + 2(.00018) +2(.00027) + 2(.00004) + 2(.00136) + (17(.00015) +34(.00130)
+4(.00087) + .108] (1.25)(.20)) (1.0)(1.34) -
(-23627 + (.15823) (.25)) (1.34) = .36961 failures/106 hours
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Sample piece part work sheet.

Solid tantalum capacitor, MIL-C-39003.

Math model: ap = (T gl gpT gfgy}-

e el e e e} e et e e e e ) e i ] et e e e

Reference: MIL-HDBK-217, revision D.
I T
i A | Assumptions/references
| |
[ ]
i ap = .028 | (1) Stress ratio = applied voltage/rated voltage =
I I 40/75 = .53.
] |
{. E (2) Temperature = 75°C (from thermal analysis).
: } {3) Interpolate for 75°C and .53 stress ratfo.
I i
}HE = 1.0 { (1) Environment = Gg.
— T
lln s = -1 ! (1) Ohms = 80,
{ } (2) Applied voltage = 40,
{ ! (3) ohms/applied voltage = 2.
T T
ii Ig=.1 | {1) Failure rate level R.
|
— ]
{HCV = 1.0 | (1) Capacitance = 1.1 4F,
|
an o 28 [ 0ve 13y 18 anno%8 £ailurac /106 heure
AP = LY L) L\L-U]\ EEAY .L,’J— WUUEY O TS LW ERLVLTY - Y
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Sample piece part wo

rk sheet.

Component: Fixed composition resistor, MIL-R-33008.
Math model: iy = ap( "g "R "p)-

Reference: MIL-HDBK-217, revision D.

A

Assumptions/references

Ab

.0012 (n
(2}

(3)

(4)

Rated at .5 watts.
.2 watts applied.

Stress ratio = power applied/rated power =
2/.5 = .4,

Temperature = 60°C (from thermal analysis).

1.0

Ground, benign as specified by SEMP.

a3

[}
—
(=)

12 000 ohms.

o ey o e e e ] e T e s = . e e e )

=.1

—_—_]———])——_—_—]—_— ———————— ] — — —

Failure rate level R.

e e e e e ————— e ———— — ]

= .0012 ({1.0)(1.0}(.1})= .00012 failures/108 hours.
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$ample piece part work sheet.

Solder cannections, connector (pins).

40 pin connector (.00011) = .004 failures/10% hours.

solder connections, plated through holes.

Module does not use plated through holes.

Solder connections, piece parts,

Two 24 pin IC's = 48,
Four 2 lead capacitors = 8.
Two 2 lead resistors = 4,
Total = 60.

Therefore, 60 {.00023} = .0138 fajlures 106 hours.
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FABRICATION REQUIREMENTS FOR PRINTED-WIRING

ASSEMBLIES USED IN STANDARD ELECTRONIC MODULES

Lt

id. SCOPE

10.1 Scope. This appendix is a mandatory part of this standard for the design
requirements for the fabrication of printed-wiring assemblies used in Standard
Electronic Modules (SEM},

20. REFERENCED DOCUMENTS

20.1 Government documents. The folloewing documents form a part of this appendix
to the extent specified:

SPECIFICATIONS
FEDERAL
QQ-5-571 - Reliability Prediction of Electronic Equipment. :
MILITARY '
MIL-F-14256 - Flux, Soldering, Liquid {Rosin Base).
MIL-P-28809 - Printed Wiring Assemblies.
MIL-1-46058 ~ TInsulating Compound, Electrical (For Coating Printed
Circuit Assemblies).
(Copies of the specifications required by contractors in connection with specific
acquisition functions should be obtained from the contracting activity or as directed

by the contracting activity.

20.2 Other publications. The following document forms a part of this appendix to
the extent specified herein. The issues of the documents which are indicated as DoD
adopted shall be the issue listed in the issue of the DODISS specified in the
solicitation. The issues of documents which have not been adopted shall be those in
effect on the date of the cited DODISS.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI}

ANSI/IPC-T-50 - Terms and Definitions for Interconnecting and Packaging
Electronic Circuits,

(Applications fer copies should be addressed to the American National Standards
Institute, Inc., 1430 Broadway, New York, NY 10018.)

{(Nongovernment standards are generaliy available for reference from libraries.
They are also distributed among technical groups and using Federal agencies.)

30. GENERAL REQUIREMENTS

30.1 Design features. The design features of printed-wiring assemblies shall be
in accordance with this appendix.

30.2 Conflict. In event of any conflict between the requirements of this appendix
and the documents referenced herein, the requirements of this appendix shall govern.

30.3 Terms and definitions., Terms and definitions shall be in accordance with
ANSI/IPC-T-50.

30.4 Materials. Materjals used in the fabrication of printed-wiring assemblies
shall conform to the requirements specified herein.

30.4.1 Printed-wiring boards. Printed-wiring boards shall be in accordance with
this standard.

30.4.2 Solder. The solder alloy shall conform to composition Sn60 or Sn63 of 0

QQg-s-571.
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30.4.3 Flux. Flux shall conform to type R, RMA, or RA of MIL-F-14256.

30.4.4 Conformal coating. Conformal coating shall be in accordance with 40.14.

40. DETAIL REQUIREMENTS

40.1 Part attachment. Part attachment shall be made by passing the lead through a
lead termination hole located in a terminal ara (except when the method in 40.1.3 is
used) and electrically connecting it by the use of solder to the terminal area on the
side of the printed-wiring board opposite to where the parts are mounted. No more
than one lead shall be inserted into any one hole. For multilayer printed-wiring
boards, part attachment shall be through a piated through hole, except when 40.1.3
applies. Part attachment shall be made by one or several of the following methods.

40.1.1 Unclinched Teads. When straight through leads are used in unsupported
holes, the free ends of the leads shall extend a minimum of .015 inch (0.38 mm)
beyond the board surface and shall exhibit lead definition in the solder fillet
(see figure 34). When straight through leads are used in plated through holes, the
free ends of the leads shall have a minimum lead definition and a maximum of .060
inch {(1.52 mm} extension on the soldered side of the printed-wiring board and shall
not be recessed below the board termination pad. The Teads may be swaged or
otherwise formed for part retention prior to soldering or a holding device may be
used to prevent movement of the part and leads during soldering.

FIGURE 34. Leads in unsupported holes.

40.1.2 Clinched leads. If the lead is clinched, the 1ead shall make contact with

the conductor pattern before soldering and the end shall not extend more than

L030 inch {0.76 mm} beyond the edge of the terminal area or its electrically
connected conductive pattern and the electrical clearance shall be maintained as
specified in MIL-5TD-275. The outline of the free end of the lead shall be visible in
the soider fillet; however, the solder shown in the hole is not intended to indicate

a quantitative solder requirement.
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40.1.3 Planar leads, Wire leads may be attached to terminal areas on the part
side of the printed-wiring board, provided the body is properly insulated from the
terminal areas and conductors. The contact between any lead and terminal area shall
be not less than .030 inch (0.76 mm) for soldered connections and .045 inch (1.14 mm)
for welded connections. Round leads shall not be welded. Minimum printed conductor
spacing shall be maintained. After lead attachment, the distance from the top of the
lead to the top of the conductor shall be no greater than three times the lead
thickness and the lead shall be visible {see figure 35).

FL AT PACK SOLDER
LEAD
}_*‘“ T 3T MAXIMUM
LEAD THICKNESS (T) —— T SEPARATION
I
TERMINAL
AREA

LAMINATE

FIGURE 35. Flat lead termination.

40.2 Part mounting. Parts shall be mounted as follows.

40.2.1 Location. Al1l parts shall be mounted so as not to obscure the terminations
of another part. Whenever possible, parts shall be mounted to aveid the occurrence
of moisture traps. Whenever possible, parts shall be mounted on only one side of the
printed-wiring board. Parts shall be mounted so that no portion of the attached part
extends beyond the edge of the printed-wiring board. Parts shall be mounted to
withstand all the vibration, mechanical shock, and thermal requirements for the
applicable module class. Parts shall not be located or placed across or on top of
other parts, unless approved by the SEMP-QAA prior to initial qualification. Parts

shall not affect interfacing with subsequent assemblies.

40.2.2 Metallic parts. Parts with conductive surfaces shall have precautions
taken to ensure the conductive surfaces do not short out to other runs {that is,
raise the part from the circuit board, insulate the part, or no conductor runs pass
under the part).
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. 40.2.3 Heat dissipation part. A1l parts dissipating 1 watt or more shall be
mounted so that the body of the part is not in direct contact with the printed-wiring
board uniess either a clamp or thermal ground plane, or both, is used which will
dissipate sufficient heat so that the maximum allowance operating temperature of the
printed-wiring beard is not exceeded.

40.2.4 Axial lead parts. Axial lead parts weighing less than 0.25 ounce {7 grams)
per lead, dissipating Jess than 1 watt, and not clamped or otherwise supported, shall
be mounted so that a portion of body is as close to the printed-wiring board as
practicable. Parts having two axial leads and weighing less than 0.50 ounce
{14 grams) may be vertically (hair pin) mounted as specified herein provided the
resulting mounting meets the shock and vibration requirements of the applicable
module class.

40,2.5 Heavy parts. Al ﬁarts weighing 0.25 ounce (7 grams) per lead or more
shall be mounted by clamps or other means of support, such as embedment, which insure
that the soldered joints are not relied upon for mechanical support or strength.

40.2.6 Alignment. Parts should be mounted with their major axis parallel to board
edges or perpendicular to the board mounting surface. In addition, the parts should
be mounted mutually parallel or perpendicular to provide an orderly appearance.

40.2.7 Axial lead parts mounting. Axial lead parts shall be mounted as follows.

40.2.7.1 Horizontal part mounting. Horizontal axial lead parts shall be mounted
so that their axis 7s essentially parallel to the mounting base. Parts shall have
the body in direct contact with a maximum of ,030 inch {0.76 mm) gap with respect to
the mounting base. When parts are raised from the mounting surface to prevent
moisture traps, the .030 inch (0.76 mm) maximum dimension of the part from the
mounting surface does not apply provided the printed-wiring board assembly meets the
thermal, mechanical shock, and vibration requirements for the applicable module
. class. Part leads shall be routed such that they are approximately parallel to the

beard surface and shall enter the Tead mounting hole approximately perpendicular to
the board. Parts shall be located in line with the terminating holes of the
respective part. The amount of misalignment permitted is that misalignment caused by
the difference in diameters of the hole and the part lead or when essential for
routing around obstructions (see figure 36). The location of the lead bend shall be
such that the lead extends approximately straight from the body of the part a minimum
of .015 inch (0.38 mm) prior to the start of any bend or twist. The end of the body
is defined to include any part coating meniscus, solder seal, solder or weld bead, or
any other extension. The minimum inside bending radius of the part lead shall be one
lead diameter. Where space permits, the inside bending radius should be equal to or
greater than twice the lead diameter (see figure 37}. If the Tocation of the
mounting holes is such that the standard right angle bend cannot be used, a loop bend
as shown on figure 38 may be used provided proper electrical clearances are
maintained.

- G— _F5 F ﬁ%) ,

PTA
ACCEPTABLE ACCEPTABLE

FOR QBSTRUCTION CLEARANCE ONLY

NOTE: No attempts shall be made to straighten or realign the parts after the part leads
have been soldered.

. ' FIGURE 36. Part alignment.
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— I

|

i 7 |
' r=d—/

|

MIN ‘.

).

| one oiame TER
| MinIMUM RADIUS

DETAIL-A
FIGURE 37. Radius of lead bend.
4 DIA MIN
[e DIA MAX
@ ’ o gy
w 4 DIA MIN }

FIGURE 38. Loop bend.
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40.2.7.2 Vertical part mounting. Axial lead parts mounted with the major axis
perpendicular to the mounting surface shall be installed to provide a minimum of .010
inch {(0.25 mm) and a maximum of 060 inch (1.52 mm) between the end of the part body
and the mounting surface. The end of the part is defined to inciude any coating
meniscus, solder seal, solder or weld bead, or any other extension. Glass beads may
be used to provide the necessary spacing. The maximum vertical misalignment of the
parts vertical axis shall be 15 degrees in any direction from a line perpendicular to
the mounting surface. Part leads shall be routed such that they enter the lead

mauntina hnla anproximately narnendicul ar to0 the board ceurfara The lacation of the
MoUNLINg ne e approxXimactey perpencicu i a vne oearg survace. g 1 0ggLien o7

lead bend shall be such that the lead extends approx1mately straight from the body of
the part a minimum of .0Ll5 inch {0.38 mm) prior to the start of any bend or twist.
The minimum inside bending radius of the part lead shall be two lead diameters {see
figure 39). The maximum aTlowed vertical height from the board mounting surface
shall be .55 dinch (13.97 mm).

2 LEAD DIA MIN

Q
015 MIN AN DIRECTION
NYNYe——+
i
55(14.0)
e (1.52)

060 MAX

i { (s M ' .

FIGURE 39. Vertical part mounting.

40.2.8 Radial lead parts. Radial lead parts have leads exiting from a common side

of the part. Typical radial lead parts include molded or dipped capacitors and
transistor cans.

40.2.8.1 Molded and dipped part mounting. Molded and dipped parts shall be
mounted so that their axes are essentially parallel or perpendicular to the mounting
surface (see figure 40). Parts shall have their vertical axis aligned within
15 degrees of a line parallel or perpendicular to the mounting surface. 0n coated or
sealed parts, the coating on the leads shall not be removed beyond where the lead
enters the part body. In addition, parts shall be mounted so that the coating does
not enter the mounting hole {see figure 41).

20*

!
|
!
|

2 ¥

NOT ACCEPTABLE-VERTICAL AXIS IS ACCEPTABLE- AXES OF PQTJO%?%L
GREATER THAN |5° FROM PERPENDICULAR PERPENDICULAR AND HO
PLANE OF MOUNTING BASE, TO THE MOUNTING BASE WITHIN

PRESCRIBED ANGLE REQUIREMENTS.
FIGURE 4D. Molded radial lead part mounting.
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NOT ACCEPTABLE ACCEPTABLE.
COATING ON LEAD EXTENDS COATING ON LEADS DOES NOT
INTO SUPPORTED HOLE. EXTEND INTO SUPPORTED HOLE.

FIGURE 41. Coated or sealed radial lead parts.

40.2.8.2 Transistor mounting. Transistors shall be mounted as follows.

40.2.8.2.1 Classes I and 111 modules. Transistors mounted on electrical
insulators sha¥Yl have a total cumulative separation of .030 inch (0.76 mm) between
the transistor, insulator, and circuit board. That is, there may be .020 inch
(D.51 mm)} between the insulator and board in which case only .010 inch (0.25 mm)
would be allowed between the transistor and insulator. The cumulative separation may
be divided in any incremental combination as long as the .030 inch (0,76 mm) maximum
tolerance is not exceeded (see figure 42). Transistors mounted on thermal conductors
shall have a maximum space of .002 inch {(0.05 mm} between the transistor and thermal
conductor and between the thermal conductor and the circuit hoard. However, the
transistor shall be in contact with the slectrical insulator or thermal conductor and
the electrical insulator or thermal conductor shall be in contact with the circuit

board at seme paint. The .002 inch {0.05 mm) maximum separation is a nonaccumulative
tolerance (see figure 42}).

oy (.05)

' : . 002
MAX MAX
'{Y 1 | —‘ T /;Hf:-ﬁji__}
4 J X .
a1 1L £ } m%:;//ﬁ 772 V277722

J1
W27774 ///U///// F;ZZZZT

ELECTRICAL INSULATOR ONLY X PLUS Y
SHALL NOT EXCEED ,030 INCH{O.76mm)

FIGURE 42, Transistor mounting.
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40.,2.8.2.2 Classes Il and IV modules. Transistors mounted on electrical
insutators or thermal conductors shall have a maximum space of .002 inch {0.05 mm)
between the transistor and the electrical insulator or thermal conductor; and between
the electrical insulator or thermal conductor and the circuit board. However, the
transistor shall be in contact with the electrical insulator or thermal conductor and
the electrical insulator shall be in contact with the circuit board at some point.
The .002 inch (0.05 mm) maximum separation is a nonaccumulative tolerance {see
figure 42).

40.2.9 Planar lead part mounting. Planar lead parts such as flat packs, hybrids,
and so forth, shall conform to the following requirements. For part leads .005 inch
(0.13 mm) and greater in width or thickness, the start of the bend of the leads shall
be a minimum of .020 inch (0.51 mm) from the edge of the part body. For part leads
less than .005 inch (0.13 mm) in width and thickness, there is no tolerance for bends
(see figure 43). Part leads shall have a minimum of .030 inch (0.76 mm) for solderad
type connections and @ minimum of .045 inch (1.14 mm) for welded type connections in
contact with the terminal land or pad (see figure 44}. Part leads shall be axially
paraliel to land areas whenever possible. The part lead may overhang the land area a
maximum of .005 inch (0.13 mm) for components and .030 inch {0.76 mm) for connectors
on the length and .002 inch {0.05 mm) on the width, provided the minimum electrical
spacing specified in MIL-STD-275 is maintained {see figures 45 and 46). Part le2ads
shall be mounted with the terminating portion parallel within 15 degrees of the
terminating land or pad as shown on figure 47.

40.2.9.1 Planar lead part mounting in plated through holes. When planar lead
parts, such as flat packs, hybrids, are mounted in plated through holes solder
wicking up the leads on the component side shall be controlled by the following
criteria: .

a. A solder thickness of .005 inch (0.13 mm) is acceptablie for the full length
of the lead on the component side jf the minimum lead height on the
component is .015 inch (0.38 mm). A solder thickness of .010 inch {0.25 mm)
is acceptable if the minimum lead height is .020 inch (0.51 mm). These
values are based on a lead center-tg-center distance of ,4680 inch (11,43 mm)
or less.

b. Solder wicking on only one side of the flat pack is acceptable regardless of
.the fillet size provided that all leads on the opposite side of the flat
pack have a minimum solder free lead length of ,015 inch {0.38 mm).

40.3 Electrical clearance. Uninsulated metal clad parts which are part of the
electrical ¢circuitry and part leads shall be a minimum of ,015 inch (0.38 mm) from
all conductive surfaces other than their termination {(see figure 48). Insulation
shall be applied to any uninsulated part or part 1ead if the design does not permit
the .015 inch (0.38 mm) minimum spacing.” Uninsulated leads, especially on vertical
mounted axial lead parts, which if bent could contact other part leads or metal
hardware, shall be insulated.. Sleeving, booting, and conformal coating are
acceptable forms of insulation. If conformal coating is used, the proper thickness
shall be applied to ensure dielectric protection against maximum voltage potentials
that will exist, but coating thickness on the board surface shall conform to the
requirements of 40.14.

40.4 Soldered connections., Solder connections shall be in accordance with the
following requirements.
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FIGURE 43. Bend restriction.
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FIGURE 44, Minimum planar lead contact.
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FIGURE 45, Axial alignment.

GREATER THAN .005 INCH (0.13 mm)
OR .030 INCH (0.76 mm) (SEE 40.2.9}

NOT ACCEPTABLE

FIGURE 46. Lead extension.
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FIGURE 47. Formed lead alignment.
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40.4.1 Solder finish., The finish of alt solder connections except those which
1ncorporate one or more gold or go1d ptated e1ements shall be 1ustrous and smooth
WILIIUUL v0|u>, leLK), ga.p'b, UIUH’IIUIBb, ar Ul.llt:[ UISLUIILIIIuIbI\':: lllU bUIIHELLIUII
must exhibit 100 percent wetting and show no indication of a cold or rosinous soider
joint by the appearance of a dull grainy surface, balled solder, convex fillets, or
excess rosin imbedded in the surface of the solder. HNo insulation material or other
contaminants shall be included or imbedded in the solder. Connections incorporating
go]d or gold plated elements shall conform to these same requirements except that the
finish need not be lustrous and may be s1ightly porous. A void or blowhole shall not
be described as a small dent or 1mPress1on mechanically made after the solder joint
was made (that is, as a result of "probing” a solder joint to make electrical
continuity during a troubleshooting operation) nor shall it be described as a slight
pit in the solder joint where the bottom of the pit is visible. For special
technologies, the visual inspection shall be performed at a minimum of ten power.

40.4.1.1 Method of soldering., Printed-wiring assemblies may be hand, wave,
reflow, or dip soldered. Assemblies utilizing through hole attachment shall be hand
soldered only when approval is obtained from the SEMP-QAA prior to initial
qualification. The exceptions to this are the hand soldering of flat packs and
module rework which shall not require prior approval.

40.4.2 Through hole attachment. Part leads on components such as BIP, axial leads
soldered into plated-through hoTes shall have lead definition on the soldered side of
the printed-wiring board. The plated through holes shall be at least three fourths
full of solder and shall exhibit good wetting {see figure 49). If the part is .125
inch {3.18 mm) in diameter or less, or if the ratio of the body diameter to lead
diameter is less than four, solder fillets shall be permissible in the lead bend
radius. On larger parts a solder fillet in the lead bend shall be permissible on one
- and only. Part leads inserted into unsupported holes shall have lead definition on
the soldered side of the printed-wiring board and the soldered connection shall
exhibit good wetting to the solder Tead and pad, The free end of the Tead in an
unsupported hole shall protrude @ minimum of .01l5 inch (0.38 mm) beyond the board
surface {see figure 34).

< PART | SOLDER IN BEND
BASE
MATERIAL
CIRCUITRY
‘ ACCEPTABLE ONLY UNDER THE
ACCEPTABLE CONDITIONS SET FORTH IN 40.4.2

LEAD IS WITHIN TOLERANCE.

l_I—-.?S H MIN

ACCEPTABLE (1.20)
HOLE 1S 3/4 FULL AND SHOWS GOOD WETTING.

FIGURE 49, Leads in supported holes.
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40.4.3 Planar attachment. For planar attached leads, solder shall cover all
elements of the Tead/pad interface. The fillet shall be a minimum of 25 percent the
diameter/height of both sides of that portion of the lead included in the connection
and shall feather to the edge of the termination surface or land to which the lead is
attached. The fillet shall be in accordance with the requirements shown on
fiqure 50. The fillet shall be continuous along both sides of the lead. The contour
of leads .005 inch {0.13 mm} thick and Targer shall be discernible through the solder
in a completed connection (see figure 51).

40.4.4 Solder projections. Solder projections within any soldered connection
shall not be acceptable {see figure 52).

40.4.5 Interfacial connections. When printed-wiring assemblies are wave or dip
soldered, 98 percent of the plated through holes (except those covered by a suitable
solder mask) used as electrical interfacial connections shall contain solder plugs.
Plated through holes shall be considered to contain an acceptable solder plug if,
when the printed-wiring board assembly is backlighted, there is no evidence of light
passing through plated through holes,

40.5 Welded conrnections. Welded connections shall not exhibit damage {that is,
melting oF the epoxy base laminate) caused by incorrect weld schedules. A1l welds
shall be free of pits, surface flashes, tip pickup, cracks, edge bulge, blown spots,
foreign particle inclusions, and lack of fusion which may degrade printed-wiring
assembly performance. . i

40,6 Jumper wires. The use of jumper wires shall not be allowed unless approved
by the SEMP-QAA.

40.7 Solder coating and tin lead plating. When used, the solder coating and tin
lead plating of part leads should be a minimum of .0003 inch {0.01 mm) thick and
shall not exhibit pitting, pinholes, and so forth, Tin lead plating shall be 50 to

70 percent tin content. Solder coating shall be in accordance with Sn60 and Sn63 of
QQ-5-571.

40.8 Repair and rework., The rework of defective solder connections and the
replacement of defective parts shall be permissible providing the rework does not
degrade the mechanical, electrical, or physical properties of the printed-wiring
assembly. Repairs shall not be made to broken or otherwise damaged conductor paths
on the printed-wiring board and assembly.

SOLDER
PROJECTION

NOT ACCEPTABLE

FIGURE 50. Solder projections.

[
[4=)
(&=




Downloaded from http://www.everyspec.com

MA X

MAX

|

ACCEPTABLE

FIGURE 52.

MIN

FIGURE 51.

MIL-STD-1389¢C
APPENDIX F

EXCESSIVE

A

INSUFFICIENT

£t

EXCESSIVE

_LESS THANT

1/4 DIA

INSUFFICIENT

LESS THAN
1/4 HEIGHT
UNACCEPTABLE

Solder coverage.

CONTOUR NOT
VISIBLE IN

SOLDER

T

NOT ACCEPTABLE

Lead contour.

e e —

101



Downloaded from http://www.everyspec.com

MIL-STD-1389¢C
APPENDIX F

40.9 Cleanliness. The printed-wiring assembly shall be free of foreign materials
such as dirt, chips, filings, stains, and conductive materials. There shall be no
evidence of solder rosin or flux remaining on any part of the printed-wiring

accamhla The nrinted_wiring assembhly ghall alen ha free from Tnoge or :n'laffpr'pd
GSS5CNC VY. P =
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solder, corrosive materials, or any other material which may adversely affect the
mechanical or electrical performance of the assembly. Cleaning processes used shall
not degrade the electrical or mechanical properties of the printed-wiring assembly.
After assembly of parts and prior to conformal coating, the printed-wiring assembly
shall meet the resistivity of solvent extract test specified in MIL-P-28809. MWritten
evidence of the results of the resistivity of solvent extract tests shall be
maintained by the supplier.

40,10 Measling. Measling on printed-wiring boards shall not be continous between
conductive areas, shall not be concentrated in localized areas, and shall not cover
more than 5 percent of the total printed-.wiring board surface area.

40.11 Physical dimensions and features. The printed-wiring assembly shall be in
accordance with the manufacturer's applicable printed-wiring assembly drawing. In
addition, the lgcation of all interfacial connections, parts, and so forth, shall be
in compliance with the manufacturer's p-inted-wiring board assembly drawing,

40.11.1 Rivets. Tubular rivets shall be free of obvious damage and
circumferential cracks. Radial cracks must not extend into the barrel of the rivet.
No more than three radial cracks per rivet are allowed. WNo splits are allowed.
Rivets shall be tightly secured and exhibit proper rollover (see figure 53).

40.11.2 Metallic surfaces. A1l metallic surfaces shall be free of burrs, cracks,
and sharp edges. Voids, blowholes, fissures, or porosity that is discernible by the
unaided eye shall not exceed .010 inch (D.25 mm) deep by .030 inch (.76 mm) diameter
or 10 percent of the total metallic surface area. Scratches on anodized atuminum
surfaces shall be painted to match the finish coelor. Scratches on other metallic
surfaces shall be repaired utilizing a protective coating that will guard against
corrosion and will match the finish color. The area of repair shall not exceed
5 percent of the total metallic surface area.

40.11.3 Nonmetallic surfaces. A1l nonmetallic¢ surfaces shall be free of cracks,
foreign material, and sharp or rough edges. Voids, blisters, pinholes, or mold marks
shall not exceed 10 percent of the total nonmetallic surface area.

40.12 General workmanship for printed-wiring boards. Printed-wiring boards shall
show no evidence of blistering, chipping, gouging, delamination, burning, or
charring. A1l board edges sha11 be clean cut with no evidence of chipping, cracking,
or delamination. All beard surfaces shall show no evidence of lifted gonductors or
raising of surfaces around holes, The printed-wiring boards shall be uniform in
gua]ity and free from dirt, oil, corrosion, corrosion products, salts, smut, grease,

ingerprints, mold release agents, foreign matter, flux residue, and other defects
that will affect 1ife, serviceability, appearance, or any combination of these.

40.13 Encapsulation and bonding. Encapsulation and dbonding shall be in accordance
with the following requirements.

40.13.1 Encapsulation. Encapsulants used on printed-wiring assemblies shall be
continuous, homogenic, fully cured and shall cover all components, leads, and
circuitry as specified on the printed-wiring assembly drawing. Pits, pinholes, or
voids not exceeding .010 inch (0.25 mm)} deep by .030 inch {0.76 mm) diameter or
scratches not exceeding .020 inch {0.51 mm) wide by .500 inch (12.70 mm) long and
L.010 inch (0.25 mm) deep are permissible provided that components and circuitry are
not exposed. Maximum concentration of defects shall not exceed 10 percent of the
total nonmetallic surface area.

40,13.2 Bonding. Adhesives or bonding agents used on printed-wiring assemblies
shail be continuous, tack free and fully cured showing no evidence of flaking,
chipping, blistering, or peeling from the base material. There shall be no
striations, blemishes, or cracks in the adhesive. There shall be no voids or group
of v01ds greater than 5 percent of the V1sua1 adhesive area. Bubbles are permissible
provided there is no Ay
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UNACCEPTABLE

ACCEPTABLE UNACCEPTABLE UNACCEPTABLE

RADIAL CRACKS MUST NOT EXTEND INTO THE BARREL
NO MORE THAN THREE RADIAL CRACKS PER RIVET ARE
ALLOWED.

o  ©

UNACCEPTABLE UNACCEPTABLE

SPLITS ARE ALWAYS UNACCEPTABLE

@ O

ACCEPTABLE UNACCEPTABLE

ROLLOVER
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40.14 Conformal coating. MWith the exception of potted or encapsulated assemblies,
all printed-wiring assemblies shall be conformally coated with a ccating material
conforming to MIL-I-46058. The coating shall be applied to all surfaces of the
cleaned printed-wiring assembly including the part leads. These assemblies shall be
cleaned of flux and other contaminates prior to the application of coating. The
conformal coating shall be compatible with all parts of the printed-wiring assembly
and the thickness shall be .003 *0.002 inch (0.08 x0.06 mm} for types ER, UR, and AR,

and ,005 #.003 inch (0.13 #0.08 mm) for type SR when measured on a flat unencumbered
:IH"‘FRFP Fnr' type Xy rna‘Hnu the thickness shall be in the range of .0005 to .0Q02

inech (0.013 to 0.05 nm) when “measured using a micrometer or instrument accurate to

.0001 inch (0.003 mm) or by any optical method., Written evidence of the specified
conformal coat thickness (depending on the type used) must be maintained by the
supplier for a minimum of three years. This evidence may be maintained on a sample
basis utilizing actual hardware or a test coupon. Assemblies having adjustable parts
shall not have the adjustable portion covered by the coating. Electrical and
mechanical mating surfaces, such as connector contact peints, screw threads, bearing
surfaces, and so forth, shall not be coated. Surfaces such as fins or other
extensions which are necessary to ensure proper convective or conductive heat
transfer from the printed-wiring assembly shall not be coated. The coated assemblies
shall have no blisters, cracking, peeling, wrinkles, mealing, or evidence of
reversion or corrosion, No pinhole or bubble or combination of pinholes and bubbles
shall bridge more than 50 percent of the distance between conductors. In the absence
of thermal shock test data demonstrating no stress cracking of the component or other
adverse effects between the conformal coating and the parts and other materials used
in the end item assembly, a suitable buffer material shall be provided between the

conformal coating and glass diodes or other fragile part when coating type ER is used.

40.15 Exposed copper, Exposed copper on clipped parts leads shall be permitted.
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THICK FILM MULTILAYER INTERCONNECT BOARD DESIGN REQUIREMENTS

10.0 SCOPE

10.1 Scope. This specification establishes design requirements for a thick
film ceramic circuit board containing two or more layers of interconnection
separated by dielectric, which is intended for surface mounted components.

10.2 Classification. Thick film multilayer interconnect boards shall be of
the types shown, as specified.

Type 1 - Inert fired systems
Type 2 - Air fired systems
20.0 REFERENCED DOCUMENTS

20.1 Industrial. The following documents form a part of this specification
to the extent specified herein.

ANSI-Y14.1 Drawing Sheet Size and Format

ANSI-Y14.5 Dimensioning & Tolerancing for Engineering
Drawings

ISHM-1402 Hybrid Circuit Design Guide

IPC-D-350 End Product Description in Numeric Form

30.0 REQUIREMENTS
30.1 Terms and Definitions

The terms and definitions used herein shall be in accordance with this
specification, ISHM-STD-1402, MIL-M~38510, and MIL-M-28787 Appendix B.

30.1.1 Ceramic Blank. The supporting material upon which the elements of a
ceramic multilayer interconnect board are deposited.

30.1.2 Circuit Definition, The fidelity of reproduction of the pattern
screened and fired onto the ceramic blank relative to the original master
pattern.

30.1.3 Conductor. ATl metal used for electrical interconnection.

30.1.4 Datum. A defined feature such as a point, Tine, or pad used to
" locate the patfern or layer for manufacturing and/or inspection purposes.
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30.1.5 Dielectric. An insulating material used to electrically isolate
conduc tors.

30.1.6 Hole. A designed opening in the ceramic blank. }

30.1.7 Layer. An individual deposition of conductive material comprised of
conductors and/or terminations.

30.1.8 Make-up-interconnect layer. A layer that serves to prevent
excessive via Tength, and/or accommodates additional conductor 1ines.

30.1.9 Master Drawing. A documentation set which contains all information
required to describe a MIB, including the master pattern.

30.1.10 Master Pattern. The artwork used to describe a multilayer
interconnect board. T1his includes power and ground planes, interconnect, via
fi11, dielectric, top metallization pattern, and overglaze (if applicable].

30.1.117 Multilayer Interconnect Board {MIB). A ceramic circuit board
containing two or more Tayers of interconnection separated by dielectric.

30.1.12 Overglaze. An insulating material applied in order to mechanically
and enwironmentally protect the underlying.dielectric and interconnect.pattern. ‘

30.1.13 Probe Points. Predetermined locations on the MIB where electrical
contact may be made to exposed areas of the circuitry for electrical measuring
purposes. Component mounting pads are considered probe points.

30.1.14 Via. A designed opening in the dielectric.

30.1.15 Via Fill. Conductive material within the dielectric vias which
form the interconnect between metal layers.

40.0 GENERAL DESIGN REQUIREMENTS

40.1 Design Features. The design features of the MIBs shall be in
accordance with this specification and the master drawing.

40.2 Master Drawing. The master drawing shall be prepared in accordance
with DOD-STD-TG0. It shall include all appropriate detail MIB requirements
and the following:

a. The type, size, and shape of the MIB.

b. The size, location, and tolerance of all holes therein.
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¢. Location of traceability marking; identification marking; size,
shape, and location of reference designation and legend markings, if required.

d. Shape and arrangement of individual conductors, dielectric,
overglaze (if applicable), and via fill patterns, Copies of the master
pattern or copies of the artwork may be used to define these patterns.

e. Dimensions for critical pattern features which may affect circuit
performance. '

f. Deviations to this specification.

g. Minimum line width, spacing, via size, pad size, dielectric
thickness between layers, and conductor thickness of the finished MIB.

h. Material requirements.

i. Identification of probe points required for electrical testing of
the finished MIB.

J. Applicable fabrication specification,
k. Registration of artwork to the ceramic blank.

40.2.1 Singie-sheet masier drawing. Wherever practicabie, all information
shall be pTaced on one sheet; however, if the compiexity of the pattern would

cause a drawing to become comp11cated or difficult to interpret, a muitisheet
master drawing shall be prepared.

40.2.2 Multisheet master drawing. The first sheet{(s) of the multisheet
master drawing set shall estabTish the size and shape of the MIB and Tocation
of the final pad layer to the ceramic blank, and shall contain all notes. Any
and all pattern features not defined by the master pattern shali be
dimensioned, either specifically or by notes. Subsequent sheets shall
establish the shape and arrangement of the conductor and dielectric patterns
of the MIB. Conductor layers shall be numbered COﬁSECdtlvcly starting with
the conductive layer nearest the ceramic blank as layer 1. When continuation
sheets of a drawing are used for conductor pattern definition, they need not
be prepared on Standard drawing forms provided Standard Sheet sizes are used
with Standard continuation sheet title blocks located in the Jower right
corner of each sheet in accordance with ANSI-Yi4.1.

40.2.3 Master Patterns by Automated Techniques. When automated techniques

are used or specitied In the contract or order, a magnetic tape or card deck
shall be generated containing all the instructions necessary for making each

LS SVINERER o Wy W Lhog L= L B =g LV

master pattern and shall meet the requirements of IPC-D -350.
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40.2.4 Location dimensioning. A1l features shall be located by use of a
grid system, except where necessary to mate parts not on grid. Any features
not on grid shall be individually located. The basic modular units of length
shall be multiples of 0.005 inch and shall be applied in the X and Y axes.

Nimanceinanina and talavanrina nwar+1 ag used in mactar Hham1nnc chall ha in
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accordance with ANSI-Y14.5. !

40.2.5 Registration datums. There shall be at least two datums located as
far apart as practical within the outline of the MIB for registration
alignment.

40.2.6 Government furnished master drawings and master patterns. When
master drawings and master patterns are furnished to the contractor by the
Government, the design features of this specification shall apply.

40.2.7 Conflict. In the event of any conflict between the master drawing
and the requirements of this specification, a copy of the master drawing shall
be submitted to the contracting Government agency concerned, with information
justifving the deviation(s) and with a request for approval of the

deviation(s). When approved, the provisions of the master drawing(s) shall
govern. If approvals for deviations from this specification have been given,
the deviation(s) shall be indicated on the master drawing.

Ay 2 s Dadedn T~ Uracy Al deim m,.&ﬁg o mhall cinh  bhoad
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each master pattern Sha11 have a11 centers of terminal areas, conductors, and

. other features located within 0.0005 inch radius of the true grid position
established for the layer, and shall be such that for the composite master
pattern, the features of all Tayers shall coincide within 0.001 inch radius of
the true grid position, when measured at 20° +1°C, and 50 +5 percent relative
humidity after the material has stabilized.

50.0 DETAILED END ITEM REQUIREMENTS
50.1 Conductors.

50.1.1 Conductor Width and Thickness. The design width and thickness of

conductors on the finished MIB shall be determined on the basis of' the current
rar-rv'rnn ranarﬂ-v r-pmnr-prl Conductor lines shall be a minimum of 0.006 inch

g S N E A w1 LR~ -] - F oo

in w1dth So]derab]e conduct1ve pattern shall be a minimum thickness of
0.0007 inch for Type 2 and 0.0005 inch for Type 1. Inner layer conductor
thickness shall be a minimum of 0.0004 inch.

- an e o e e

56.1.7.1 C(Conductor Line RoUting. Conductor 1
90° (degrees) to the previous Tayer. This applies
except for the make-up interconnect layer.
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s to all interconnect layers
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50.1.2 Conductor Spacing. The minimum spacing between vias shall be

0.008 inch. The minimum spacing between all other conductive elements on an
individual conductor layer shall be 0.005 inch. (See Figure 54).

50.1.3 Spacing Conductor to dielectric edge, to substrate edge

50.1.3.1 Conductive layer to the edge of the dielectric. For all internal
layers, the overlying dielectric shall extend beyond the edge of the
conductive layer by a minimum of 0.010 inch.

50.1.3.2 Connector pads to the edge of the ceramic and dielectric.
Connector pads lTocated on the ceramic base shall be spaced a mintmum of 0.010
inch from the edge of the ceramic. Connector pads located on dielectric shall
be spaced a minimum of 0.005 inch from the edge of the dielectric.

50.1.3.3 Component mounting pads to edge of top dielectric. Spacing from
the component mounting pads to edge of top dielectric snali be a minimum of
0.010 inch.

50.2 Vias.

50.2.1 VYia Size. Vias shall be a minimum of 0.008 inch square, or
equivalent cross sectional area. If non-square vias are used the minimum
linear dimension shall be 0.008 inch. Maximum depth of any stacked via fills

[ R maaAd oSl A
shall nul exceed C.0ZG inch.

50.2.2 Via
1 -

to edge of dielectric. Edge of vias to edge of dielectric
shall i T
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50.2.3 Via Alignment. Via fills to probe points shall fall entirely within
the confines of the probe point periphery. Conductors intersecting with via
fills shall have an overlap at least equal to the designed conductor width.
The via fill need not be centered on the conductor. (See Figure 55}.
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FIGURE 54. Conductor spacing.
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FIGURE 55. Via alignment.
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50.3 Dielectric.
50.3.1 Dielectric Thickness. The fired dielectric thickness between

conductive Tayers shall be 0.0025 inch minimum for Type 1 and 0.0015 inch
minimum for Type 2, with a minimum of two (2) depositions required.

50.3.2 Dielectric to edge of ceramic. The spacing between dielectric and
edge of substrate shall be 0.010 inch minimum except in the connector pad area
wheré the minimum spacing shall be 0.005 inch.

50.4 Overglaze

50.4.1 Overglaze Thickness. The minimum total thickness of the overglaze
shall be 0.00T inch, with a minimum of two (2) depositions required. The
overglaze coating shall completely cover the circuitry including the edges of
the dielectric, except for the probe points. Overglaze is mandatory on MIB's
utilizing a copper thick film system whose dielectric does not meet the
overglaze hermeticity current leakage requirements of MIL-M-28787C Appendix B.

50.5 Soldering Terminations

53.5.1 Leaded Component Pads. MIB pads shall have a minimum width equal to
the- component- Tead width and: 2 minimum: length equal .to twice .the. component
lead width or 0.030 inch, whichever is greater. (See Figure 56).

50.5.2 Leadless chip carriers {(LCC) pads. The MIB pad shali, as a minimum,
have the same dimensions as the individual terminals on the underside of the
LCC to be used plus an additional 0.015 inch added to the Jength. The MIB pad
is required to extend 0.015 inch minimum beyond the edge of the LCC (not
including the added distance due to the castellations). (See Figure 57).

The spacing between LCC's shall be a minimum of 0.050 inch.

50.5.3 Chip Capacitor and Chip Resistor Design Requirements. The MIB pad
shall extend under the chip at Teast the same distance as the metallization on
the underside of the chip. Spacing between chips shall be a minimum of 0.050
inch. The MIB pad shall extend the same distance beyond the end of the chip
as the meta111zat1on on the underside of the chip, or 0.015 inch whichever is

v mad oakhall =
smaller. The MIB pad shall extend beyond the side of the chip component a

minimum of 0.010 inch. (See Figure 58). Designs which utilize parts which do
not have metallization on the sides are not required to have MIB pad extension
on the side.
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FIGURE 56. Leaded component pads.
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FIGURE 57. Leadless chip carrier pads.
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FIGURE 58. Chip capacitor and chip resistor pads.
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