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Change the following paragraph as shown.

1.1 ~. This specification establishes the general requirements for hybrid microcircuits and
specifies the quality and reliability assurance requirernsnts khich shall be met in the acquisition of such
devices. The types of devices covered by this specification include but are not limited to hybrid
❑icmcircuits, microwave hybrid ❑icrocircuits, and ❑ultichip nwd”les (f4cH, s). Detail requimnents, specific
characteristics, and other provisions which are sensitive to the particular intended use shall be specified
in the applicable device acquisition specification. Three quality assurance requirement options diPected
at, b“t not limited to, 10SI vot”me custom devices , medium volume c“stcm or catalog devices, and high vol”ne
catalog standard hybrid microcircuits (table 1, options 1, 2, a“d .4, respectively) are provided for in this
Specificaticm. Two quality ass.r.a”ce Levels for hybrid ❑icrocircuits, classes K and H, are also provided
for in this specification.

Beneficial comments (recommendations, additions, deletions) and any pertinent data which msy be of use
~..

ln lmprovlng this document should be addressed to: Rome Laboratory (ERSS), Griffis AFB, NY 13441-4505,
by using the Standardization Dcmnne”t :mproveme”t Proposal (DD Form 1426) appearicg at the end of this
document, or by letter.

AMsC NIA
DISTR1 BUTION STATEMENT A. Approval f.m public release; distribution is unlimited.
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PAGE 8

Change the followin-g table as shown.

Certification
Genera 1

HIL-STD-1772

Qualification
GML-38534

Conf igurat ion
cent ro [

Traceabi Lity

Element
e.a(uat ion

Process Control

serialization

screening

w 1
Group A
Group B
Group C
Group D

TABLE 1. Q,

Reference
Paragraph

3.4.1
3.4.’1. J

3.4.5
a“d 4.6

3.4.7.3
and 3.4.8

3.4.7

3.L.2
and 6.3

3.6.3
and 4.4

3.6.7

3.4.4
and 4.5

3.4.6
and 4.7

H IL-H-335346

.qui remntsLity assurance

option 1
(In-1ine)

Rwi r~
section A

Req.i red

Requi red

Required

Req.i red

Class K

Reaui red

h-line
4.7.2.1
4.7.2.2
4.7.2.3
Not rtquirw

Gptim 2
M-of -1 i ne

lqui red
section A

Required

Rqui red

R@Wi r~

Required

Class K

Required

End-of-Line
4.7.3.1
4.7.3.2
4.7.3.3
4.7.3.4

Gpticn 4
Guality Mana.aementl

Appendix E

Appendix E

Rqui red

Required

Appendix E

Appendix E

Class K

Appendix E

Append ix E

~1 Gptiom 3 is obsolete and has been remved for clarity.

PAGE 9

Delete the reference to the mate and the note follcuing p-srsgraph 3.4.1.1, as shmm.

3.4.1.1 -. ALL hybrid ❑icrocircuits furnished under this specification shsll be devices uhicl! are
fabricated et a facility certified in accordance with HIL-STD-1772 for options 1 and 2, or validated in
accordance with appendix E for cption 4 for the applicable dwice class.

Change the follcni”g paragraph as shown.

3.4.1.2 Proctdure. The hybrid ❑i croci rcuit manufacturer shal 1 establish and implement a product
a.sura”ce prcgram as defined i“ appendix A and MI L-sTD-1772 for options 1 and 2, or appendix E for option 4.
The hybrid manufacturer shs 11 arrange for an sudit to bs per formsd by the Government qualifying activity in
accordance with Sect ion A of MI L-STD-1772 or appendix E, as applicable, for the purpose of certifying the
f aci Lity. Al 1 decumentat ion requi red therein shall be avai Lable for review at the time of the audit. The
qualif yiW activity, on the ksis of the successful outc~ of the f a.i lity audit, shal 1 provide written
cert if icaticm to the in.anuf acturer for production of compl~ant hybrid mi croci rcuits. 7he audit and wit ten
notification will be the responsibility of the Government since it is the intent of this specification to
provide a single qualifying activity to approve the facilities and Lines. Following written notification of
certification to options 1 and 2 or validation to opt icm 4, the manufacturer shall obtain a ML-38534
list ing sf ter successful quslif i cation of certified processes and rwterials in accordance with 3.4.5 herein.

2
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PAGE 11

Delete the last sentence in paragraph 3.4.5.7 as shown.

3.4.5.7 Qualification test requirements. QHL qual~ficati.m shall be accomplished by successful
performance of group C testing as specified herein. For cf.tions 1 and 2, the grcup C testing shall be the
OHL qualification tests and inspections specified in table XIC, under the QnL column and 4.6.

Change the following paragraph as shown.

3.4.5.8 C!ualificatim to radiaticm hardness assurance (RHA) levels. Qualification to an RHA Level shall
consist of qualif i cat ion to the appropriate quality and reliabi tity assurance level (class K or H) plus
greup E tests of MI L-STD-S83, methcd 5003. Special qualif i cation requirements were develcped for a number
of moderately krd mi croci rcuits which obviated qualif i cat ion inspection for class H, levels N and D.
QPL-3851O pm.ides a footnote for these mi croci rcuits. RHA levels are defined as follows:

RHA level (see note below)

RHA level Radiation and Leve 1
designator tots 1 dose neutron ftuence

(see 3.6.8.4) (Rad (Si)) (n/cm2)

No RHA No R%
M 3m
D 1 x lob ; ; ::12

R f x 105
H 1 x 106 ; : :$;

NOTE: The device acquisition specification nay allow for a higher neutron level.

Nybrid mi croci rc.i ts are considered to meet a specif i. RHA level if al 1 dice used in the manufacture of the
hybrids are acquired from wafers that have passed QC1 to that RHA level, or a higher level. Where dice from
such wafers are unavai labke, a sampte of the dice to be used shal 1 be packaged and tested in accordance with
the requirements of MI L-STD-883, methcd 5CQ5, group E for mi croci rcui ts or MI L-S-195W, group O for discrete
devi ce$. samples mu$t bt taken f ran the specif Ic wafer Lot to Lw used In the hybrid for c less H or from
●ach wafer to be used for class K. The manufacturer may elect to replace the element testing by testing of
mmplettd hybrids.. The lot definitions, sampling procedures, and test methods of tllL-fl-38510 and
HIL-STD-8S3, ❑ethod 5C03, as related to group E, may be appli td as an alternate test plan.

PAGE 17

change the follwing Paragram as shnm.

3.5.1 -. All hybrid ❑icrocircuits supplied to this specification shall be hermetically sealtd in
,. glass, metal, or ceramic (or cc+ubinaticms of these) packages. The manufacturer trwst address package

design/ccmstructfon quslity md reliability. For class K devices, the seeling atmsphere shll include a
minimum of 10 percent helium tracer gas. No adhesive or @ymeri c materials shal 1 b=e used for package lid
attach (or seat) or repair. flux ahal 1 not be used In the final sealing process. The minimum diszanee
between the glass to metal seals ard the package sealing surface for seam welded packages after final seal
shal 1 be 0.040 inch (f .02 mm). The internal water vapor content $hal 1 be determined in accordance with
fIIL-sTD-S3S, ❑ethod 1018 and shal 1 not ●xceed 5,CCU Ppm at +1 W“C for class H or class K devices. POIYMW
impregnations or secomfary seal (backf i 11, coating, or other uses of organic or Polymerl c materials to
effect, improve, or repair the seal) of the hybrid ❑i croci rcui t package shall not be permitted. Packages
for class K hybrid microcircuits shal 1 have a metal body with hard glass or ceramic seals, a hard glass
bady, o. a ceramic body; and the lid shell be welded, brazed, soldered, or glass frit with a frit sealing
temperature greater than +385”c. Glass f rit sealed packages shal 1 pass the lid torque test of NIL-STD-893,
meth-od 2024. ALSO for class K, the use of glass f rit seal shal 1 have glass on the mating surface only and
the inside surface of the cavity shal 1 not be cmted with the seal glass. Single layer alumina metal li zed
(SLAM) chip carrier packages are pmhibitcd.

3
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PAGE 26

Change the following paragraph as sham.

3.7. q Environ-t control. The follmfng are minimum environmental ccmtr-d requirements. The air
particle counts for the classifications indicated shall be as described in Federal standard 209. All
fabri caticn, assembly, and testing of hybrid devices prior to preseal visual shell b in an ●nvi rcnmmt
meet ing class 1W,~ part icle ccunt rqui rements or better, and a relative humidity of 65 percent or less.
Devices await ing preseal visua 1 inspection, devices accepted at preseal visual inspection and awaiting
further processing, and ncnc.mt inucw product i.m lots (see 3.1.3.19) accumulated after elment attach and
prim to preseal visual (including parts deLidded for rework or r~ir) shall be stored in a dry nitrogen
●nvi ronmnt. The preseal visual inspection and the preparation for sealing ●nvi r.mment shal 1 be in
accordance with MI L-STD-2-S3, methods 20f7 and 2032. In addition, for .1.ss K devices, all Photo lithcg raphi c
operations shal 1 t-e per form~ in a c 1.ss 1~ ●nvi ronment or better, and a relative humidity of 65 percent
or less.

PAGE 29

Change the foltoui ng paragraph as shown.

3.7.2 .7.2 Uelded devices. Only seam sealed, overlapping pulse we Lded, or laser welded packages designed
for deLid-reLid may be deliddec-relidded. Devices may be delidded-relidded N times, with N = 2 maximum for
c(ass K.
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Change the following table as shown.

TABLE IV. Hicreci rcuit and se

subgroup

f

2

3

4

5

6

7

class I

K

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

c Element visual

( Internal visual

I

F
I Terrperature
I cycling

1 .,Hechani cal shock

Constant
acceleration

Interim electrical

Burn-i n

I
Post burn-i n

●lectrical

l==
c Uire bond

evaluation

-

PAGE 37

conductor dice eva Lust

tllL-STD-283

~1 I! IL-STD-750 methods.

llethod

2010
2U72 ~/
2073 ~/

2010
2072 ~)
2073 ~/

1038

1010

2CQ2

2031

1015

1005

ml

2018

‘s020

1019

‘sof7

condition

c

c

c, YI
direction
B, Y?
direction

240 hours
minimum at
+125°c

m rewi rements.

ZznGii
12R!fR

10 (0) 14.3.2.3
14.,.2.4.

10 (o)
gl

14.,.2.3

14.3.2.4.

1,.3.1.7

16.3.2.4

4.3.’s.5

El=’
IO(O) wires ‘4.3.2.3

2U(lywires 14.3.2.5

I
10 (o) I

5 (o)

5 (o)

Zf For Class K sample sizes see 4.3.2 .4.7

5
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PAGE 44

Change the following subparagraph of paragraph 4.4. 1.6.fl as shwn.

b. Class K devices: A m$nimu,n of 15 wires total shall be tested. As a ❑inimum, wires tested shall
include one each from a typical trensi stor, diode, cawcitor, ad re$i stor die, ad five wires f r~ the
header to the substrate, as applicable.

PAGE 45

Delete subparagraph b of paragraph 4.5 and change as shown.

4.5 Device screening!. Each hybrid mi croci rcuit shall be subj ●cted to and pass al 1 of the a~li cable
screening tests and inspect icms in accordance with Table X and 4.5.1 through 4.5.11.

PAGE 54

Delete the Gmticm 3 column from Table XI as shown.

TABLE X1. QC1 summary. II

(
RWui rement I Reference

1%~~ ~(~~jine) ~
,

I
G.”era 1 Paragraph I 4.7.2 4.7.3

I
Group A ! Paragraph 4.7.2.’I I 4.7.3. ~

Table x 1a X la

GrouP B Paragraph 4.7..2.2 4.7.3.2

Tab 1, WA X1b

Group C Paragraph 4.7.2.3 4.7.3.3

Table XIC XIC

GrouP D Paragraph Nf A 4.?.3.4

Table NIA X1d

~1 For Cption 4, this tabLe k% not apply.

PAGE 55

Change the following paragraph as shown.

4.7.1.1 sample selection. The number of hybrid microei rcuits to be tested shal 1 be chosen (independent
of lot si A by the manufacturer in accordance with the applicable rqui rements of options 1 or 2 herein.
Initial .aWles and resubmitted samples, when applicable, shal 1 h randomLy 5elected f rem the inspection
lot. Lot acceptance is based cm an accept number of zero. If a f ai lure occurs, the fai led subgrcup or test
may be performed .a”ce “si”g doubLe the samp Le S< ze or 1DO percent with zero fai Lures allowed. For grcwp C
inspect ion, Limited sample quantities MY be used to meet the requi reme.ts of 3.4.6 for pt’duct ion start-up.
Uhen li mi ted sampling is used for start-up, a subsequent f ulL sample group c test shal 1 be pa formal within
6 mcnths of initial Group C or prior to exceedirrg the limited usage requirements of 4.7.2 .3. Ic, whichever
comes first.

Add the f 01 lowing paragraph.

4.7.1.4 Nonfunctional SamoLes. Electrically rejected devices from the same inspection Lot may be used in
aL L subgroups when ●nd point measurements are not rqui red provid.xi that the devices have been subjected to
aL 1 device screening conditions through burn-in.

6
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PAGE 59

Change the following table as shmfn.

F
F1

t+-

-

+-

L-+-

l--
18

I 9.
1’
1-

TASLE X1b. Grc+m 8 testim! (ooticn 2 only).

:lass lfIL-STO-8S3 Quant ityl

m
Test (accept

!!

Reference
Uethod Conditicm number) paragraph

xl ]PIND IX12+21 A orB I 15(0) 14.7.3.2.11

xlxlResista”ce to solvents 120151 I 4(o) I /

x x Internal visual and I 2014 I I l(O) 14.7.3.2.21
meclmnical

‘lxlw~dsi~%!ompre,,io” la”l ,OPD i 2(0’14734
I I ;; yfif “’”W / c0;D IH I
, ,

xl xl Die shear strength i 2019 i I 2 (o) i4.7.3.2.4~

1,0,4 I
Ill

15 (0) ‘4.7.3.2.6’
Aor B

I I Cor D I

‘i ‘iEs~ i i GroupA-l i i i
Electrical

I I :: ;~::”s I 30-15 I ,rwp ~1 I 3 (0) 14.7.3.2.71

par-meters
, ,

PAGE 63

Delete par.agrapJI 4.7.4

PAGE 70

Change the foLLouing paragraph as shown.

30.1.2 Records to be maintained. fie records rqui red by thi8 secticm shal 1 be continuously maintained
during the manufacture of hybrid ❑i croci rcuits which are intended to k sutmitted for shipment as compliant
devi .es in c.c.or-h.ce with this specification. The records pmtnining to production pr.acesses, incoming a“d
in-process inspect ions shal 1 be re~ained for a ❑inimum of 3 yeaPs (7 years for class K) a“d thse pertaini~
to screening and QC1 shal 1 be retained for a minim.un of 5 years (7 years for class K) after performance of
the inspections. Records shal 1 be maintained as a minimum for:

a. Personnel training and testing in accordance with 30.1 .2.1 (3-year record retention (7 years for
class K))

b. Inspection operations in accordance with 30.1 .2.2 (3-year record retent icn (7 years for class K)
for production processes, inc-aming ad in-process; 5-year record retention for screening,
qualificati.o” .s”d QCI).

7
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c.

d.

● .

f.

9.

h.

i.

j.

k.

Fai lure reports and analyses in accordance with 30.1 .2.3 (5-year record retmt ion).

Initial doc..entati.m and subsequent changes in designs, materials, or processing in accordance
with 30.1 .2.4 (S-year record retmt ion).

EquipnmIt calibrations in accordance with 30.1 .2.5 (see HIL-sTD-45662 for records retention).

Process, ut i Lity, and material controls in accordance with 30.1 .2.6 (3-year record retention (7
years for class K)).

Product Lot identification i“ accordance with 30.1 .2.7 (5-year record retention).

Prcduct traceebi Lity in accordance with 30.’1 .2.8 (5-year record retention). Altered records shal 1
not be cc+tsidered acceptable data unless documented instructions are f ol lowed which shal 1 include:

For changed data:

(1)

(2)

(3)

Idmtif ication of individual making new entry.

Maintain identity of .11 origin.sk data entries (’,white o“taa is not permitted).

Justification noted for chanae and verification by a second oarty (OA shall verify screening,
qualification and QC1 record;) when change affect: Lot jeopaidy (i e., lot originilty
considered to be rejected is changed to p-ass status).

For transferred data to new test record:

(1) Identification of individual transferring data.

(2) All original record retries shall be transferred.

(3) New test records entries shall be verified against the origina( record by a second party.

Computerized records are opt iona 1 provided they cLear lY and object i.ety indicate that al 1
req. i rements of MIL-H-38534 have been met. The computerized records for t raceabi li ty, screening
and QC inspection sha L 1 be readi lY accessible and available to Government personnel for review and
an appropriate ●lectroni c or hard copy provided to the qualifying activity as requi red. The
rqui remepts below shal 1 be met.

(1)

(2)

Entry verificati cm.

(a) Zach itiividual making entries shall ix uniquely identified.

(b) ALL manually entered data shall be verifid at the time of entry by the same wrator.

(c) ALL accepted transacticms (i e., ●ntered data) shall be identified by timeldate of
dateientry squence to protect against “cut of squence” entries. No recorded
transact ions shal 1 b deleted or charged.

Control procedure for lot history records.

(a)

(b)

(c)

(d)

Lot histories may b-? mcdifid only by additions (i. e., original ●ntries PLUS corrective
addmda).

Al 1 correct ive addenda shal 1 meet .11 the requirements of i ateve.

Only limited designated operators shal 1 be able to access lot history computer records
for correct ive addenda. Documented security procedures shal 1 be followed to assure that
limited access is ~int.tintd (e. g., restricted terminals, passwords, etc.).

A QAR shat 1 verify screening, q“alif i caticm, .s”d QC1 records when corrective addenda
affect lot jeopardy.

8
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(3) Control of computerized lot history records.

(a) All ccmputer lot history records shall have an accurate tape or equivalent backup
gmerated prior to lot shipment. Within 3 nmnths of lot shipmmt, the backup record
shall be transferred to a secure location to be archived.

(b) fiese archived tapes or equivalent media shall be kept for a ❑inimumof 5 years (7 years
for class K).

PAGE 89
Add the following appendix.

9
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APPENDIX E
QUALITY MANAGEMENT PRffiAAM (OPTION 4)

10. SCOPE

10.1 =. This appendix establishes requirements for a Quality 14anagement (’W) Prcgra. for
$Whement.t$on of preventative techn~ques to assure product quality and reliability. This cption allows a
manufacturer to migrate from the conventional design and ccmstructim requirements and detecticm tests
(e. g., screening, quality c.mform.ante, and qualification) of HIL-H-3S534 to alternative prevmti.m methods
with sufficimt docummtat ion. Alternative prevention ❑ethods include statistical process Wntml (SPC),
PeriCdi C process capability certification, design analysis, design rcbustnessr off-line reliability
assessment, ●tc. ~e docummtati.m must shou that the alternative methods ensure prcduct compliance to the
minimum quality and reliability requirements of this specificati.m without performing the detection tests or
adheri~ to the specific design and constructicm require.mts. Using this specification as a baseline the
manufacturer develops a QU program, which ●ncompasses the ●ntire manufacturing line beinq validated. lhis
Line is ccmtrolkd by a technology review board (TRB), which can mcdify, substitute, or delete detection
tests as appropriate for the technology or process. Techniques such as statistical process control and
design of experiments are employed to ascertain process capabilities. Once alternative techniques are
developed, pericdic assessment is requirtd to ensure that the processes continue to ❑eet the rquired
capabilities. The W program also requires a program of continuous improvement to reduce overall product
cost and improve quality and reliability. A customer compliance matrix (CCM) is generated for ●ach product
as part of the conversion of customer requirements process, and documents the means by which the end-item
quality, reliability, and customer requirements will be met.

20. APPLICABLE DOCUMENTS

This section is not applicable to this appendix.

30. REQUIREMENTS

30.1 Terms, definitions, methcds, and symbols. The terms, definitions, methods and symbols of this
specification shall apply.

30.1.1 s@. Cpk is a capability index that reflects process centering and variability with respect to
specification requirements. The higher the Cpk number, the more capable the process.

30.1.2 critical control pa rometers. Critical control parameters are parameters whose variability uast
affect a design, process, or material.

30.1.3 customer compliance matrix (CC14). The CCF! documents the retationshlp between ●ach customer
requirement for a specific prcduct, nnd the method used to assure that custcmer requirements will be
achieved. The CCN shall document the correlation between alternative ❑etheds of Option 4 and the detection
methods of Opticns 1 or 2 and any changes, and justification for any changes, made to the design
rquirerents.

30.1.4 Oesiqn analysis. Design analysis is an evaluation of critic-al p.wformance parameters and/or
design data to determine a designlprocessl~terial c..nbinatiea that guarantees compliance to a specific
requirement without testing.

30.1.5 Design of ●xperiments (DOE). DOE is a formal plan for ccmducting ●xperiments which may be used to
make achievement of a sp8cif ic rqui rement le$s sensitive to pmcesshisterial V8ri0bi ljty. Typical CMSW1OS
include: Taguchi, Ctntral Composite Design, and factorial designs.

30.1.6 Desian robustness. Design robustness is i .smsi t ivi ty of a design to uncont r.1 lable variation so
that it &es “at sign if i.ant ly af feet the product or process once it is in routine Werat ion.

30.1.7 Of f-1ine reliability assessment. Off-line reliability assessment is the use of statistically
based methcds to monitor reliability data. This data may be used to cent rol future adjustments to the
desig”lproc=sslmateri al.

30.1.8 Periodic capability certification. Periodic capability certification is the calibration and
certification of equipment andlor process steps for an individual parameter(s) such that it can be used as
an altern.at ive method to detection testing.

30.1.9 Quality function deployment (QFD). 9FD is a technique for analysis of the interrelationships
between different requirements. These interrelationships are evakuated in a decision making matrix
develope.i through concurrent engineering.

10
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30.1.10 Standard Evaluation circuit (SEC). An SEC is a test coupon/device that is represe. tat i.e of
actual product. The SEC may be actual prcduct or may be specifically designal to ●valuate a particular
process. The SEC sttal 1 t-e processd using the same processes, equipment, and type of material as the
product it represents.

30.1.11 Statistical Dmcess control (SPC). SPC utilizes statistical cmthods to mcmitor parameters (i e.,
process or product) in order to provide early uarning of a process fluctuation or shift. Appropriate
actions must be taken to maintain a state of statistical control. SPC may be used as a tool to f aci Litate
process improvement.

30.2 Quality I!anaqement (QFO Prwram.

3Q.2. I -. A 9M prtgram shall be developed and implemented by the manufacturer, documented in the
OH PLan, and controlled by the TRB (see 30.2.3). 7he w program shal L ensure and demonstrate compliance to
the minimum quality and reliability requirements of this specif i cation and outline . program for continuous
improvement. A device manufactured under Option 4 shal 1, as n minimum, be equivalent in form, fit,
function, quality, and reliability to a device manufactured in accordance with Options 1 or 2.

30.2.2 Implementati.m. ?he requirements of this specification shall be ustd as a baseline for the W
prcgram. From that b.aseli”e, Option .4 may b. implemented incremental lY by process, or by product line.
After satisfying the minimum requirements for Option 6 “alidatio”, a manufacturer may implement alternative
❑ethcds for addressing the req.i rements contained i” the base lined Option 1 or 2 f low while performing
Opt ion 1 or 2 detection testing on the remai rider of the processes. The .i nimum requirements for the Qtl
prcgram tiich will be reviewsd during validation are as follows:

a. A Technology review bosrd (30.2.3).

b. A quality management plan (see 30.2.4).

1.

2.

3.

4.

5.

6.

7.

8.

9.

Processlmaterial mnf i rmaticm and capability achievement procedures (see 33.2.5).

Conversion of customer rqui rements procedures (see 30.2.6).

Design center lrevitu procedures (see 30.2.7).

A quality improvement program (see 30.2.8).

A fai lure. anatysislcorrective action program (see 30.2.9).

Supplier ccmtrol procedures (see 30.2.10) (optional).

A self-audit program (see 3U.2.11).

A chsnge ccatrol plan.

A technology (i. e., typicsl process, arid material) qualification test plan (see 30.3.2.2).

30.2.3 Techttoloay revisw taard (TR8). The manufacturer shall establish a technology review bc+rd and
develop thenecess.wy prmedures to govern its -ration. The manufacturer shall bt respmsible for
insuring thst the actions of the TRB result in products that ❑eet all customer requirements. As a minimum,
these operating procedures shall address the following:

I

a.

b.

c.

d.

e.

f.

9.

Record retention.

Minimum organizati.mal membership (see 30.2.3.1).

TRB charter.

Responsibilities (see 30.2.3.2).

SY.teM for recovery of data used in TR8 decisions.

TRB meeting structure.

Oecis ion msking/approva L procedures.
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h. Distribution of TRB minutes. As a ❑inimum, a copy of the TR8 ❑inutes shall
qualifying activity.

~.2.3.l TRB orqanizat ionat structure. The following functions, as a minicm,
the manufacturer’s TR8: desian, material rmocure.nent, assembly, test, reliability, and quality assurance.

be provided to the

shall be represented on

Other personnel with decision-~king resp&sibi lities” affecting” the product, its processes, or its
production facility shall participate as required. The manufacturer shall identify those organizations that
wst be represmted on the TRB. A responsible technical represmt.tive within each of these organizations
shall be identified to the qualifying activity. Any changes to either pernwment participating organizations
or their corresponding technical representatives must be repmtcd, within 30 days, to the qualifying
activity.

30.2.3.2 TRB resrnnsibiliti.s. The TRB shall oversee the manufacturer’s qunlified Line, including the
processes and materials that continue to be ccmtrol led under option 1 or 2 requirements. The TRB shall be
responsible for the following:

a. Developing, tmnitoring, maintaining and controlling the RN prcgram and RI! plan, and all supporting
documents and data.

b.

c.

d.

e.

f.

Ma”aging QH plan implementation.

Monitoring and controlling the self audit prcgram. (see App. A, 40.1).

Managing and maintaining the quality improvement programs.

Overseeing the processlmaterial confirmation and change control activities.

Overseeing the initial process/materials certifi cationlquali fication and subsequent maintenance
thereof.

g. Reviewing end analyzing data (e. g., Cpk data, defect data, rate of assetily failures, rate of failure
returns, and failure analysis results) and taking appropriate action to improve processes. Uhen performance
or reliability of shipped microcircuits is called into question, the TRB shall provide quick ●vahatl on,
aPPPOpPiate corrective action, ard prompt notification of the problem to the q.alifyiq activity.

h. I!aintaining records of c.onditicns found and acticiu taken.

i. Reporting stptus of the am program to the qualifying activity (see 30.2.3.4).

j. @pmvitq alternative methods that modify, substitute, or delete existing methods (e. g., inspection,
testing, screening, QCI, or design/a.nstruction procedures of this specification).

30.2.3.3 Records Records of the TRS’S mtmbtrship, deliberaticms, and decisions shall be mintained;
dissmting ~w”shall be documented. As a minimum, TRB ❑inutes and associated data shall be maintained
for 5 years.

30.2.3.4 status r.mort. lle manufacturers TRB shall submit a status report to the qualifying activity
describing the health of the manufacturer’s line inctudimg all changes and the criticality of the changes in
❑icrocircuit quality, performance, and interchangeability. Supprt test data shall bt retained by the
manufacturer. The qualifying activity can rquest to review the supporting data. The foltowi~ areas shall
be adilreseed i“ each status report:

a.

b.

c.

d.

e.

TRB meeting ❑inutes.

Quantity of compliant hybrid microcircuits that were shipped during the reporting period.

Field returns and corrective actions.

Process capability status (see 30.2.5.2).

Changes, additions, and for improvements in design procedures; fabrication, assembly, or test
processes; -or”in the facility.

f. Newly qualified processeslmateri als.

12

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T11:48Z
Check the source to verify that this is the current version before use.



HIL-H-38534B
AUENDNENT 1

Frequency of the status reports to the qualifying activity shall be determined by the TRB, b@ shall be as
a minimum quarterly for the first year foLLowing the attainment of validation status and twice annually
thereafter. If major problems with the technology are encmntered, more frequent reports may be required by
the qualifying activity.

30.2.4 Guatity maw ●.zent (9H) plan. A plan shall be develow that documents the manufacturer’s quality
mmsgeme”t program. This replaces the quality assurance program plan (Appendix A of this specification).
The all plan shall comprise of the follcving, as a ❑inimum:

a. Functional organization chart, includimg organizational charters.

.b. FLmI charts for the product from design through delivery, including th-xe processes that are
controlled under opticm 1 or 2 requirements.

c. TRB charter and proctdure, inchdicq qualifying activity reporting procedure (see 30.2.3).

d. Alternative method correlation, confirmation, and implementation procedures and change control
Droctdures (see 30.2.5).

e.

f.

9.

h,

i.

j-

k.

1.

m.

n.

Conversion of customer requirements procedures (see 30.2.6).

Design requirements and procedures (see 30.2.7).

Quality improvement plan (see 30.2.8).

)la”ufacturing process failure analysis program and corrective action plan (see 30.2.9).

Supplier control procedures (see 30.2.10).

Operator/inspector training prcgram.

Cleanliness and atmosphere control prwram.

Index of certified bsseline documents.

Self-audit prcgram and audit results.

A sDecific Wan de finirm the manufacturer’s SPC prcgram within the manufacturing process to the
rquiremehts of JEDEC Publicsiion 19.

W.2.5 Alternative ethcd correlation, confirmation, and inmlementation DNctdures. This is the spprosch
bykf!ich inswctialt-tiWlacM~iW/QCI or designlc.mstructi.n req.irementsvithin this sp-scificatirn will
be modified, substituted, or deleted. The manufacturer shall develop and document ❑ethds for confirmation
and maintet?-snce of process and wterial capability arid for verificaticm of design capability under Option 4.
Test msthcds and designlconstructicm rquiremtnts of this specification are intended to address worst case
aWlicnticm environments for military product. Any alternate methcd used in lieu of testi~, screening, or
design/ccmstruction rquiremtnts shall beapprovtd by the manufacturer’s TRB and shall document the specific
artas of correlation betwttn the alternative methcd and the sptcificaticm rquirtmett it replaces (i. e., how
it meets the specific application tnvimnm-ats of this srecificstifn).

30.2.5.1 Correlation, confirmation, and iumlemtntation. The following is a typical flow.

a. Identify candidate requirements of this specification for alternative method.

b. Using data, identify any corrections between the candidate requirement and potential alternative
methcd (s).

c. where correlations exist, develop and document alternative methcd( s).

d. Accumulate data off-line to confirm the capability of the alternative methcd(s) to assure meeting the
rsqui rement.

e. Submit alternative methcd(s) for TRB approval.

f. Implement the alternative method(s) as directed by the TRB.
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NOTE: If an alternative method is determined to no longer assure meeting the requirements of this
specification, the product shall be inspected/screenedltested in accordance with the previous TRB .pprov&
bsseline, until the required capability is achieved.

30.2.5.2 Alternative methods. For each candidate process under Gption 4, the manufacturer shallspecify
and implement alternative wethods that will be used to maintain each process/material capability such that
it continues to ❑eet the minimum quality and reliability requirements of this specification. Examples of
alternative methods are design analysis (see 3Q.1 .4), POE (see 30.1.5), off-line reliability assessment (see
30.1.7), periodic capability certification (see 30.1.8), SPC (see 30.1.11), =tid~ ~chine mntrOLs,
manufacturer derived test ❑ethods, autmat~ methods with feedback controls, etc.

30.2.5 .2.1 Standard ●valuaticm circuits. A manufacturer may utilize SEC’s (see 30.1.10) to ●valuate the
mpabi Lity of Olter~tiVe MethOds and monitor product quality and reliability. The SEC design shall be
approved by the TR8 and ccmtml led through the manufacturer’s d.acumentation system. SEC documentation shall
include construction, dimensions, intended application (i. e., the processes it evaluates), and ❑inimum
acceptable limits (e. g., mechanical or electrical values).

30.2.5 .2.2 Periodic assessment of alternative ❑etlwds. Alternative methcds shalL be periodically
assessed, as necessary (determined and documented by the TRB), to assure their continued effectiveness.
This pericdic assessment is a tool for the TRS to aid in monitoring and maintaining product quality.
Hethcds for pericdic assessment may inc Lude stress-to-failure tests, failure mcde analysis, analytic
prediction mcdeling, etc. If a“ Option 4 alternative method (substituted for Options 1 or 2) is determined
to no banger meet the initi=a( requirement (i. e., Option 1 or 2), the manufacturer shal L implement the
appropriate previous TRB-approved basel ined i.spect io”iscreeni ngitestinglstep.

30.2.5.3 ChanQe control proqram. The manufacturer shall develop and document a program that defines hw
changes are made to Option 4 processes and materials.

30.2.6 Conversion of customer requirements. The manufacturer sha~l develop and document a system by
which customer requirements and all requirements of this specification are converted into working
instructions. As part of the conversion of customer requirements process the manufacturer shall generate a
CCH (see 30.1.3) for ●ach product that documents the means by tiich the end-item qu.akity, reliability, and
customer/specification requirements will be met. Rquired process capabilities and specific internal
documents used by the manufacturer to control, Miter, o. assess processes and materials shall be specified
in the CCN. The CCN sha(L be approved by the TRB and procuring activity. The TRB shall ensure that the CCM
is kept current.

30.2.7 Oesiqn rewire.ents. The manufacturer shall develop and document an approach for device design.
The design approach shall include the following:

a. Oesign guidelines/handbook. The design guideline shalldefine end document the rnanufacturer’e
qunlifisd processes and msterials as they relate to the design including the interactions between the
application mvircnment and affected materialsipwcesses. Any design requirement not in accordance with 3.5
of this specificatica shell be documented. fiese guidelines will form the bssis for all designs to be
manufactured under the ~ prcgram.

b. Oesign mcdelslpmcedures for worst case temperature and ●lectrical extremes.

c. Rules check procedures, covering the followimg areas, as applicable:

1. Design rules check (DRC) - geometric and physical.

2. Electrical rules check (ERC) - shorts and connectivity.

3. Reliability rules - Electro.igration and current density, IR drops, tatchup, single event upset
(SEU), bet eLecxrons, ESD, burnout, or backdating, as applicable.

I.. RHA r.Les - applicable radiati.a” ●nvironments.

d. Thermsl design verification procedures in accordance with 3.5.10.

●. Reliability design verification procedures. Uorst case circuit design in accordance with 3.5.11.

f. Package design performance verification procedures.

g. Feedback Lwp from designlnmteriml{process development activities into design guidelines.
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30.2.8 Qualitv iwrovement orwram. The manufacturer shall develop, document, and implement a program
for continuws quality and reliability improve-t of processes.

30.2.9 Failure analysis and corrective action Pros ram. The manufacturer sheLl develop and document the
procedures for testi~, analyzing, and taking corrective actions on failed parts fr.m all stages of
manufacturing, including field returns. me prcgram shall inc Ltie the specific steps to be followed i“
order to correct any process that is out of control.

30.2.10 Supplier control prcqram. The capability of s.ppli~ material may be validated through a
supplier certification system. This system selects and mnitors suppliers in order tog.arantee that the
sumlied material will meet and maintain required capability levels (e. g., Cpk, ppm, etc.). Supplier
certification is granted based on consistent proof that their product conforms to the s~cif ication
requirements, through $~kmentat ion of SPC and quality control systems analogous to those herein.
Conventional element evaluation is not required when the elements ace purchased from certified suppliers.
Material may be procured from vendors who are not certified; such material shall be e.al”.ated i“ accordance
with 4.3 o? this specification or alternative UIetlwd$ appwwed by the TRB. The following are the mi”im”m
documentation requirements for each supplier controlled “tier this prcgra.m:

a. A description of the vendor quality assurance plan uith stat”% update reports as required by the TRB.

b. A description of the procedure used by the vendor for notification of changes in materials or
processes.

c. A quality assurance procedure that can be performed by either the vendor .x the ma”” facturepr or a
combinaticm of the two.

30.2.11 Self audit mm ram. The manufacturer shall develop, document, and impl.me”t a self audit
program, in accordance with appendix A, to assess the effectiveness of the 0)4 prcgram. The self audit
program shall be approved, mmitored, and controlled by the manufacturer% TRB.

31J.3 Requiremmts for approval of qualifitd manufacturers. Qualification requires validati.m of the
msnufacturerts AI! program and systsms per 30.3.1, and qualification of the msnufacturerls processes and
materials per 30.3.2. The qualifying activity will verify comptia”ce to the req”ireine”ts.

30.3.1 Option 4 Qtl validation requirements. The qualifying activity shall verify adequacy and compliance
of the manuf.scturer Os QH program to the requirements specified herein. Each portion of a Q14L manufacturers
Line may be demonstrated independently, but validation willassessa complete tech”.alogy flow. The
validation process. requires an en-site visit of the man” fac.turer, s facility.

30.3.1.1 Validati.m orerequisftes. Before a validation review is scheduled, the manufacturer shall
submit the follovfitg ftew to the qualifying activity:

a. A TRB approved ON plan (see 30.2.4).

b. A technology qualification test plan (see 30.3.2.2).

c. Results of the msnufacturer~s self-audit of the ON program.

30.3.1.2 Dn-sitevalidaticm. The manufacturer shall mske available to the qualifying activity all data
needtd to support the ON prcgrem. Qualifying activity access to manufacturing and testing facilities and
operators will be requir~.

30.3. f.3 Deficiencies and concerns. Deficiencies and concerns shall be noted by the validation team
during .s. exit critique and will be followed up with a written report.

30.3,1.4 Letter of validation approval. After validation and upon correction of all deficiencies and
concerns, the qualifying activity shall issue a letter of validation approval to the manufacturer.

30.3.2 Technology QNL qualification. This section establishes general requirements applicable to
qualification testing, This section is “at required if the processlmaterial is already qualified under
options 1 or 2.

30.3.2.1 Technolwy QUL aualificstion requirements. Technology qualification testing shall be psrformsd
in accordance with the approved test plan (see 30.3.2.2) upon devices manufactured in accordance with the
manufacturers QM system. fie manufactu?epns TRB shall oversee the qualification process.
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30.3.2.2 Techri-aLcxtY q ualificaticm test plan. For the initial qualification of the technology, the
manufacturer shall develop a test plan to verify the ability of typical materials and processes to meet the
requirements of th~s s~cificstion. AII ●xample of such a procedure is mtlined in 4.6 of this
specification. The test plan shall include such details as ❑ilestone charts, the test flow, parametric test
limits, test dato to be ❑easured, recorded and analyzed, test sampling techniques, traceability records, and
acaptlreject criteria. The test plan shall de fine, the material typs, wanuf?c:uring cc+ WtPucti~, testin%
ard reporting techniques and shall include a descripti.m of the intended qualification vehicle. The test
plan shall also include requirements a“d procedures for adding materials and processes to the QUL after
initial qualification. The hybrid technology qualification test plan shall be approvei by the
manufacturer’s TRB.

30.3.2.3 Technok.w aualif ication test report. FoLLo.ing qualification testing, the TRB shal L present a
WMPrChenSi.t ana~ysis of the qualification data to the qualifying activity. The aim of this analysis is to
show that alL des,gn, process, and material variabLes are under control and repeatable within the
requirements defined by the plan. ALL improvements resulting from qualification testing shGLl be presented
to the qualifying activity.

30.3.2.4 QHL listing. A certificate of q“alific.ation to Option 1. will be issued upc+I successful
CC@ Ctl Gf! of all qualifi cation .tests and acceptance of the que Lificatio” documentaticm by the qualifying
activity. Issuance of the cert~ficate of qualification wi~[ coincide with Listing the manufacturing line on
the QIIL.

30.3.3 QML removal. Requirements for removal of a manufacturer from the QML shall be in accordance with
4.6.7 herein. In addition to the requirements of 4.6.7, the manufacturer may be removed from the QNL by the
qualifying activity for any of the reasons listed below.

a. The manufacturer’s QML product does not meet the quality, reliability, or performance requirements of
this specification and the manufacturer is unable to implement a suitable corrective action pbn to return
the product to compliance.

b. The ❑anufacturer has failed to provide status reports to the qualifying activity in accordance with
30.2.3.4.

c. The manufacturer’s TRB fails to adequately manage the QH prcgram.

40. QUALITY ASSURANCE PROV1S1ONS

40.1 Respcm sibility for compliance. All items shall meet all requirements of section 30 of this appendix
and section 5 of this specification.

40.2 GeneraL Lr.aduct rrnuirements. ALL proguct manufactur~ and delivered in compliance with This

aPPMdi X sIML1 be prcduced in accordance with the w plan (see 30.2.4).
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