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NOTICE 1

FORBWORD

1. This military handbook is approved for use by the US Army Research

Laboratory, Electronics and Power Sources Directorate, Department of the Army, and

is available for use by all Departments and Agencies of the Department of Defense.

2. Beneficial comments (recommendat ions, additions, deletions) and any

pertinent data which may be of use in @proving this document should be addressed

to: Director, US Army Research Laboratory, Electronics and Power Sources

Directorate, ATTN: AMSRL-EP-RO, Fort M$mmouth, New Jersey 07703-5601, by using the

Standardization Document Improvement Pr?poSal (DD Form 1426) appearing at the end of

this document or by letter.

3. Commercial/industrial and commercial (consumer ) microelectronic devices,

often having advantages in cost, size, weight, PQrf ormance and availability, have

attracted widespread attention for government and military applications. This

handbook takes a major deviation from traditional procurement guidel inee by

assisting military departments and associated contractors in the selection of

commercial/ industrial, commercial (consumer ), and traditional military microcircuits

for military equipments. The document gives greater flexibility and responsibility

in selecting devices based on cost-effective performance, designed-in reliability,

and high guality for a given application. A critically important factor in the

selection of a supplier of commercial/industrial or commercial (consumer) guality

microcircuits iS KNOW YOUR SUPPLIER 1 Does the supplier have in-line process

controls, SPC, incoming rnateriai control, in-line process monitors, continuous

periodic testing, etc? Does he incorporate Best Commercial Pratt ices? These are

some of the questions that Figure 1. Microelectronic selection criteria spread

sheet is seeking to answer.

4. The handbook introduces two non-military quality systems, commercial/

industrial quality and commercial (consumer) quality. Although there are many

combinations of component gual ity systems and operat i:g temperature ranges in actual

use, these two “systems, “ as defined in the handbook, represent two very common

appl icat ion situations. commercial/industrial guality components are normally

purchased to an industry (e.g. ~ user) ppecif iq?tion and will normally be specified

for operation over an extended temperature range such as -40” to 125” C. Commercial/

industrial guality components are currently used in many industrial computer,

automotive, telecommunication, avionics and instrumentation applications.

Commercial (consumer) guality components are normally purchased to a vendor

specif icat ion and will be specified over a more limited temperature range such as 00

to 70” C. Commercial (consumer) gual ity components are used in low-cost driven

markets such as video games, VCRS, etc. For military applications, where

commercial/industrial guality or commercial (consumer) gualitj devices meet guality,

reliability and operating temperature requirements, a substantial cost savings may
be realized by procuring to these guality systems.

5. The handbook uses the term “BEST COMMERCIAL PRACTICES,, (BCPS ) extensively.

The use of this term in connection with microcircuit technology has the potential

Supersedes page ii of MIL-HDBK-179 (ER)
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for creating some confusion. The casual reader might tend to identify BCP with

commercial (consumer ) quality components described in. paragraph 4 above. However,

the authors of this handbook believe the term “Best Commercial Practices, ” as used

by the Defense Sci@nce Board and others, better fits the commercial/industrial

quality system discussed above. Therefore, this handbook uses BCP in association

with those components designed, processed, aesambled, screened, tested and packaged

on high volume lines for industrial customers with requirements for high quality,

high reliability and low cost. Although BCP will primarily be associated with

commercial/ industrial guality parts in the handbook, it should be noted that the

milit ary ’s Qualified Manufacturers’ List (QML ) progrsm was developed to accommodate

BcP to reduce cost and accelerate insertion of new technology.

6. Assurance of highest generic quality and reliability of military,

commercial/ industrial and commercial (consumer ) microcircuits is obtained through

the application of BCP systems. The commercial/industrial guality devices are

available from mature process lines, which have been qualified by a high volume user

and have demonstrated high guality and reliability. Economy-of-scale is realizable

because val idat ion cost is amortized over the large number of parts procured.

Commercial/ industrial BcP parts are predominately plastic encapsulated and produced

in high volume. Although the high volume users of industrial BCP parts require a

small variety of part types, the application of “structural similarity” may

significantly increase the number of qualified part types regardless of the guality

system employed (e.g. commercial/industrial or Qualified Manufacturers’ List) . The

military appl icat ion of dual use technology ie becoming a reality, and plastic

encapsulated microcircuits (PEMs) will be part of that trend.

7’. Development of this Microcircuit Application Handbook was recommended to the

Office of the Under Secretary of Defense by the Department of Defense (DoD) Defense

Science Board (DSB) . The DSB made recommendations for a significant change in

procurement directed towarda increasing DoD’s usage of the device manufacturers’

best commercial components and practices. Following the DSB reconunendat ions, the

Office of the Assistant Secretary of Defense for Production Resources,

Standardization Program Division (OASD-MWD/SPD ), requested that the US Army Research

Laboratory prepare this handbook as an aid in the selection of commercial/military

microcircuit components for military equipments. To accomplish the task a military

and industry working group, consist ing of the three military departments, the

Defense Logistics Agency (DLA ), system integrators and device manufacturers, was

formed. The following organizations played a significant role in the development of

this document:

Department of Defense: us Army Research Laboratory /EPSD

US Air Force Rome Laboratory (AL)

US Naval Weapons SUppOrt Center Crane

Defense Electronics Supply Center

Industry: Texas Instruments

Nat ional Semiconductor

GTE Government Systems

Supersedes page iii of MIL-HDBK-179(ER)
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5. SELSCJ!IOW GUIDAWCS

5.1 selection au idance. Devices should be selected according to the guidance

provided in tsble III snd applicable guidance provided herein.

5.z selection criteria for commercial (consumer) and commercial lindustrial

aualitv Droduct ffiaure Il. Figure 1 snd its compsnion guide, the Selection

Criteria Guide (see 5.2.1) , is to be used in eq’UipIIent prOCUZ=ent solicitations.

Use of commercial (coneumer ) devicee or commercial/i.ndustrial devices requires

completion, eubmiseion snd approval of the spread eheet depicted in figure 1. The

spread sheet ie to be used to aesees the acceptability Of prop-cd microcircuits for

system application s.nd to rate equipnent manufacturer on theti knowledge of the

technology proposed. It is the equipnent msnuf acturer’s EtatSiB+XIt of assurance of
microcircuit reliability in the propaeed systam application.

5.2.1 Selection criteria suread sheet auide. The information required in each

data itsm of the spread sheet is explained in a. through j . The descriptions sre

typical inputs which could meet the data item raquiremante. Additional inputs which

will meet the intent of the data itam should be included.

a. Pa* tv-oe and number: Description of device: microprocessor, memory;

controller, amplifier, etc. Identification of Psrt through catalog number, Stsndard

Military Drawing (SMD ), Source Control Drawing (SCD ), etc, with accompanying drawing

containing package out line, temperature rsnge, power capability, etc.

b. End item arm lications: What equipment has this device (part number ) been

used in, pref ersbly equipment manufactured by the equipment msnuf acturer? If this

is not available, then verifiable data from other government or commercial equipment

applications. Applicable information would include number of parts used and use

history in these systems.

c. Volume sold per vear: An approximate number per year sold by the supplier

over the past five years. This will provide an indication of the maturity of the

device.

d. Experience factor: This would support category b. above if the equipment

manufacturer had used this device \n another application. Data could include types

of devices used (SMT, DIP, etc) , experience at board aS6embly, and field

reliability.

e. Reiect rate: If this part has been used before, what has been the

incoming or assembly first test experience? Has cause of reject been determined and

is it device design or process related? Vendor outgoing final test data will be

acceptable.

f. Reliability assurance: HOW will the eguipment manufacturer assure the

microcircuit will meet the end item use (reliability) requirement? An approach

which implements diagnostics of stress tested patis and field failure returns with

feedback to correct problems in design or processing is a technique to assure

product reliability. Correct device selectiOn fOr the circuit design implemented is

mandatory. A QHL methodology at each assembly OPeKdtiOn will assure the greatest
quality, highest yield and lowest defect rate. Assessment could be based on

possible failure mechanisms and how the supplier and user will assure any impact is

Reprinted without change 16
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eliminated. PCMB (process control monitors) and SECS

are test devices used as’ nrocess control monitors and

(standard evaluation circuits)

process validation circuits

respectively. cmMP (computer aided design of microelectronic packages) is a

software program to assure reliability of a packaged aseembly at initial design.

9. Use environment: What is the specific end item this device will be uBed

in? What will be the environmental extremes the device will be subjected to and the

freguency of these Btresses (cycles per year) if applicable. How have these

conditions been addressed in category f. above?

h. Derat inq: Has the equipment manufacturer’s circuit designer provided

adequate margin (safety factor ) between worst case circuit design and device

specification performance limits? Provide comparison of design factors and

specification limits.

i. Purchased to which qualification svstem: Provide the qualification system

identification to which the microcircuit will ‘be procured. If an accepted military

or industry standard, indication of system is the only requirement. If not standard

or changes to a standard proposed then detail documentation is required.

j- Prouosed additional assurance: This category will be for the

identification of added value screening or sampled testing reguired to ‘assure

meeting system requirements. Further assurances from the supplier such as

certificate of compliance and warranty.

5.3 Plastic encapsulated microcircuit (PEMI reou irements. PEMS selected for

use in military systems should, at a minimum, be capable of paseing electrical

following testing identified in table II. Additionally, issues discussed in

paragraph 7.4 should be considered when using PEMs in military eguipment. The LTPD

(lot tolerance percent defective) with zero acceptance number will be 3 for

industrial and 5 for commercial. These data should be generated from continuous

periodic tests.

Table II. Minimum acceptance tests for industrial lcommercial aualitv systems

Quality System THB ~/ ~~~ 21 TEMP CYCLE if

Commercial/Industrial 1000 hrs 250 hrs 500 cycles

Quality

Commercial (Consumer) 250 hrs 96 hrs 100 cycles

Ii Quality I I 1
IThe test data supplied will be data generated from in-house gualif ication or

customer required test ing. These are typical number of hours and cycles.
~/Temperature Humidity Bias (THB ) Test Method EIA JESD 22-Alol -

~/HighlY Accelerated st=ess T&t (mST) Test Method EIA JESD 22-A11O, Condition C.
4/MIL-sTD-B83 , Test Method 101O, cOnditiOn B-

S.persedes page 17 of MIL-WDBK-179 (ER)
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FIGURS 1. Microelectronic selection criteria snreacl sheet *= “endor ~/
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TABLEI I 1. Multivle entrv matrix. “

Envi ronnent Category 1 Category 2 Category 3 Category 4 Category 5
Protected Norm 1

Category
Norm I Harsh Hosti Le s

Space

Special Readi Iy High VOIW IrAmbit@ Uninhabited High shock
issues accessible to Readi (y WC area WC Extreme

niainttmnce repairable Crowd IncbiIe Extreme terrperatures
tellpe ratures

Tmical Off -the- she(f Air traffic Ccekpit sane avionics Tact ical Space,
system no1 control NAVICCU N:iglnot missiles, strategic

Grcd radar Grotmd mmitions missi les
ccammicatim mobile sane shiward

facilities Host
Gramd fire shipboard
control

Critical C.mtrolled Unmntrol led Extrcm? Extreme Ext rem
tmde-.aff mvirormmt, temperature, pressure, pressure, pressure,
concerns air moderate vibration, vi bratim, vibratim,

cmditimed vibrat im temperature tqrature temperature
and moisture and mi sture and moisture

Typical Onto +70”C -40”to +85°c -55”to +125°c -55”to +125°C -55°to +125-C
t

-55”to
enperature +125-C

Ccuprable Quasi G, G,, GF %, b, N,, A=, k,. Au,, u~, q, M,,, s,
MIL- HDBK-217 Ncs, %, Nu, %)., h k.
mvi ronnmts MJW%, h.

h, k %,
Am

Preferrt# CIML OHL
JQA*

OML OML QML GML
quality JQA? J.2A3 JQA~ J,JA2,
System

class v
Industrial 2’9 Industrial “$ Ind.&ria 12(*’ class M Class M
Ccnmmcial ~’+ class ‘M, class M
Ck, M

Preferrsd SNO cm Wcl SnD SJm 3MCI
procurement CIO $’ CID C(O
docunent

Alternate sm sm sm Sco sm sm
prc.cumment
docment

“ Inc[usicn of a device, technology, or sqlier in a particular standard does not relieve the user of the
respmsibi[ity for detenni”ing a~t ieat~.sq suitabi~ity. The devices, technologies, and SUPPIiers inclcded in the
standards have met certain reliabi [ity a~ performance requirements &emd suitable, in .aeneral, for usage in a
miiitary application. The user is cautiond to examjnt Swcific technical, ii fe-cycle, and progra!rrmtic
cmsidemtions when selecting frm these standards.

Z, This is ~ proPS~ ~_rcial/itis trial quality s)’stm. !dlmr!@Iish~ and adopted by the OCCIit could ke used
for indicated system enviro-ts.

?! “se of ~mrcia[ ~co”s-c) d~vices ,X ~mmercial/ititr ial devices (other than JQA) r=wires cqiet ion,

submission ard aFProval of th= Microelectronic Selection Criteria Spread Sheet (see 5.2, figure 1).
Reccmnm&t ions for approval or disapproval of devices (based on spread sheet i nf ormt i on) ui I L be made by the
Hi Li tary Parts control Advisory Gr.mP. The Progrm Manager/System Program Office has final .Wroval authority.

g Plastic encapsulated devices rm$t met the minimm requirements SIECif ied ~n 5.3 .rd table 11.
$ C.annercial [tern Descriptions (CIOS) are to be used for ccmnercia~ ccmsmer) ad .~rciallititr ial pr~ct.

Supersedes page 19 of MIL-HDBX-179 (ER)

19

Downloaded from http://www.everyspec.com


