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Acronyms

Abbreviation Definition Abbreviation Definition
AF Air Force NASA National Aeronautics and Space Administration
BGA Ball Grid Array NEPAG NASA Electronic Parts Assurance Group
BN Bayesian Network NEPP NASA Electronic Parts and Packaging (Program)
BoK Body of Knowledge NESC NASA Engineering and Safety Center
CMOS Complementary Metal Oxide Semiconductor NODIS NASA Online Directives Information System
COTS Commercial Off the Shelf NPR NASA Procedural Requirement
CPU Central Processing Unit NRO National Reconnaissance Office
DDR Double Data Rate NSREC Nuclear and Space Radiation Effects Conference
DLA Defense Logistics Agency OCE Office of the Chief Engineer
DMEA Defense Microelectronics Activity OGA Other Government Agency
DoD Department of Defense PIC Photonic Integrated Circuit
DoE Department of Energy POC Point of Contact
EEE Electrical, Electronic, and Electromechanical PoF Physics of Failure
ETW Electronics Technology Workshop RF Radio Frequency
FPGA Field Programmable Gate Array RH Radiation Hardened
GaN Gallium Nitride RHA Radiation Hardness Assurance
GIDEP Government Industry Data Exchange Program SAPP Space Asset Protection Program
GPU Graphics Processing Unit SDRAM Synchronous Dynamic Random Access Memory
GRC Glenn Research Center SEE Single-Event Effects
GSFC Goddard Space Flight Center SiC Silicon Carbide
GSN Goal Structuring Notation SMA Safety and Mission Assurance
HQ Headquarters SMC Space and Missile Systems Center
IC Integrated Circuit SOA Safe Operating Area
IEEE Institute of Electrical and Electronics Engineers SoC System on a Chip
JPL Jet Propulsion Laboratory SRAM Static Random Access Memory
JSC Johnson Space Center SSAI Science Systems and Applications, Inc.
LaRC Langley Research Center STMD Space Technology Mission Directorate
LGA Land Grid Array STT Spin Transfer Torque
MAPLD Military and Aerospace Programmable Logic Devices (Workshop) SysML System Modeling Language
MBMA Model-Based Mission Assurance TID Total Ionizing Dose
MRAM Magnetic Random Access Memory TSV Thru-Silicon Via
MSFC Marshall Space Flight Center
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Where are they?

MIL-PRF-19500
Semiconductor Devices, General Specification for (w/Amendment 4)
FSC: 5961, Revision: P, Dated: 18 May 2018

MIL-PRF-38534
Hybrid Microcircuits, General Specification for
FSC: 5962, Revision: L, Dated: 03 December 2019

MIL-PRF-38535
Integrated Circuits (Microcircuits) Manufacturing, General Specification for
FSC: 5962, Revision: L, Dated: 06 December 2018

https://landandmaritimeapps.dla.mil/programs/milspec/

The Mil Specs and Drawings system is managed by the Defense 
Logistics Agency, Lands and Maritime

https://landandmaritimeapps.dla.mil/programs/milspec/DocSearch.aspx
Document & Drawing Search
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General / Common Points

38534…..This document is a performance specification. It is intended to 
provide the device manufacturers an acceptable established baseline…
These appendices provide guidance to manufacturers on demonstrated 
successful approaches to meeting defense performance requirements. 

38535…allow the device manufacturer the flexibility to implement best 
commercial practices to the maximum extent possible while still providing 
product that meets military performance needs. 

19500….The main body specifies the performance requirements and 
requires the manufacturer to verify that their devices are capable of meeting 
those performance requirements. 

A Performance Spec
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General / Common Points
• DLA certified manufacturers have to comply with the following 

requirements:

• Has to sign up to be part of the military components standardization 
program in order to manufacture products to the required quality levels.

• Successfully audited and certified by Defense Logistics Agency (DLA) Land & 
Maritime for their manufacturing facility.  Multiple audits may be required if 
more than 1 facility is involved.

• Successfully pass periodic DLA re-audits to remain in the MIL-PRF-19500 
standardization program.
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General / Common Points
• Document control encompasses various areas:

• Design control requires that DLA (and user community) have to 
review and approve any proposed military specification sheet 
product design changes.

• Procedures for each manufacturing and testing process step 

• Traceability of a specific production lot back to the original wafer lot and 
other internal elements.  

• Participate in the GIDEP alert system

• Changes IAW specification requirements

• Failures reported to DLA 
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RHA Designator & Levels

19500 – Table E-II          38534 – Table G-I             38535 - Section 3.4.3
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RHA level designator 
Radiation total ionizing dose 

level 
(krad(Si)) 

(dash) No RHA 
M 3 
D 10 
p 30 
L 50 
R 100 
F 300 
G 500 
H 1000 



MIL-PRF-19500 - Semiconductor Devices
MIL-PRF-19500
Semiconductor Devices, General Specification for (w/Amendment 4)
FSC: 5961, Revision: P, Dated: 18 May 2018

JANS – Joint Army Navy Space parts are the highest quality level parts 
manufactured and supplied to military and space programs. 
JANTXV – highest military quality level with additional screening
JANTX – standard military quality level with standard screening.
JAN – lowest quality level with minimal screening to verify parts are 
functional.  Cost is slightly more expensive than commercial grade 
parts; however, JAN parts have a pedigree and reliability built in. 

Military and space grade parts are identified with the JAN, JANTX, 
JANTXV, and JANS in the part number, e.g. JAN2N2222AUB, 
JANTX2N2222AUB, JANTXV2N2222AUB, and JANS2N2222AUB. 
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19500 - Screening tests comparison

Screen JANS JANTXV JANTX JAN

Precap visual Yes Yes No No

Stabilization bake Optional Optional Optional Optional

Temperature Cycle Yes Yes Yes N/A

Surge Yes Yes Yes As specified

Thermal impedance Yes Yes Yes As specified

Electrical test Yes Yes Yes Yes

HTRB Yes Yes Yes N/A
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19500 - Screening tests comparison

Screen/Quality 
Level

JANS JANTXV JANTX JAN

Interim electricals Yes Yes Yes N/A

Burn-in Yes Yes Yes N/A

Final electrical Yes Yes Yes N/A

Radiography N/A N/A As specified N/A

External Visual 100 percent N/A N/A N/A
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Qualification inspection comparison Group A

Group/Quality Level JANS JANTXV JANTX JAN
Subgroup 1, Visual & mechanical 15 devices 116 devices 45 devices 45 devices

Subgroup 2, DC electricals @ 25C 116 devices 116 devices 116 devices 116 devices

Subgroup 3, DC (static) tests at high (-
0C, +10C) and low (+0C, -10C) specified 
temperatures.  

116 devices 116 devices 116 devices 116 devices

Subgroup 4, Dynamic tests at +25°C ±3 
degrees C 116 devices 116 devices 116 devices 116 devices

Subgroup 5, Safe operating area test 
(for transistors only):
a. DC
b. Clamped inductive (only when 
applicable)
c. Unclamped inductive (only when 
applicable)
End-point electrical measurements

45 devices 45 devices 45 devices 45 devices
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Qualification inspection comparison B
Group/Quality Level JANS JANTXV JANTX JAN

Subgroup 1, Physical Dimensions 22 devices N/A N/A N/A

Subgroup 2 (Subgroup 1 for non JANS)

Solderability 15 devices
15 devices

15 devices 15 devices
Resistance to Solvents 15 devices 15 devices 15 devices
Salt Atmosphere 6 devices 6 devices 6 devices

Subgroup 3 (Subgroup 2 for non JANS) 

Thermal shock

22 devices 22 devices 22 devices 22 devices
Temperature Cycling

Surge
Hermeticity
End point Electricals
Decap internal visual 6 devices 1 device 1 device 1 device
Bond Strength 22 wires 11 wires 11 wires 11 wires
SEM 6 devices N/A N/A N/A
Die Shear 11 devices N/A N/A N/A

Subgroup 4 (Subgroup 3 for non JANS) 

Intermittent operational life
22 devices 22 devices 22 devices 22 devicesHermetic seal

Electrical measurements
Bond Strength 11 wires 11 wires 11 wires 11 wires

Subgroup 5 (Subgroups 3 and 4 for non JANS) 

Accelerated steady state operation life 22 devices N/A N/A N/A
Steady state operation life/ IOL N/A 45 devices 45 devices 45 devices
Electrical measurements Yes Yes Yes Yes
Bond Strength 20 wires 11 wires 11 wires 11 wires
Decap internal visual N/A 1 device 1 device 1 device

Subgroup 6 (Subgroup 5 for non JANS) Thermal resistance 22 devices 15 devices 15 devices 15 devices

Subgroup 7 (Subgroup 6 for non JANS)
High Temperature life (non-operating) 32 devices 32 devices 32 devices 32 devices
Electrical Measurements Yes Yes Yes Yes
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Qualification inspection comparison C

Group/Quality Level All quality levels (JANS, JANTXV,JANTX,JAN)

Subgroup 1,  Physical dimensions 15 devices

Subgroup 2, thermal shock, temperature cycling, 
terminal strength, surface mount endcap bond 
integrity, hermeticity, moisture resistance, 
electrical measurements

22 devices

Subgroup 3 – Shock, variable vibration, constant 
acceleration, electrical measurements 22 devices

Subgroup 4 – salt atmosphere 15 devices

Subgroup 5, thermal resistance 15 devices

Subgroup 6, life test – steady state or 
intermittent, hermeticity, electrical 
measurements, bond strength

22 devices/11 wires for bond strength

Subgroup 7 – internal gas analysis 3 devices for structurally identical package family
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Qualification inspection comparison D

Group/Quality Level JANS JANTXV JANTX JAN

Subgroup 1, Neutron radiation, 
electrical measurements

11 devices 11 devices N/A N/A

Subgroup 2, total ionizing radiation, 
electrical measurements

4 devices 11 devices N/A N/A

Subgroup 3, power transistor electrical 
dose rate electrical measurements

11 devices 11 devices N/A N/A
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Qualification Inspection Comparison E

Group/Quality Level All quality levels (JANS, JANTXV,JANTX,JAN)

Subgroup 1,  temperature cycling, hermeticity, 
electrical testing 45 devices

Subgroup 2, life testing (IOL, steady state), 
electrical testing 45 devices

Subgroup 3 – Not applicable N/A

Subgroup 4 – Thermal impedance Yes, sample size based on histogram of qualification 
lot.

Subgroup 5 – Reduced Barometric testing 3 devices for devices rated > 200V

Subgroup 6, ESD 11 devices
Subgroup 7, Resistance to soldering heat, visual 
inspection, 3 devices

Subgroup 8 – Reverse Stability (bipolar 
transistors only) 45 devices

Subgroup 9 – Resistance to glass cracking 45 devices
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MIL-PRF-38534 - Hybrid Microcircuits

MIL-PRF-38534
Hybrid Microcircuits, General Specification for
FSC: 5962, Revision: L, Dated: 03 December 2019

1.3 Classification. Seven quality assurance levels are provided for in 
this specification. Four of these classes, in highest to lowest order, 
are K, H, G and D, as defined below. The fifth class is Class E, the 
quality level associated with a Class E device is defined by the 
acquisition document. 

1.3.1 Class K. - the highest reliability level provided for in this specification. It is 
intended for space applications. 
1.3.2 Class H. - the standard military quality level. 
1.3.5 Class E. - designates devices which are based upon one of the other classes (L, K, 
H, G, or F) with exceptions taken to the requirements of that class. 
1.3.6 Class L. - the highest quality class for non-hermetic devices. 
1.3.7 Class F. - the standard quality class for non-hermetic devices. 
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Element Evaluation Summary
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TABLE C-I. Element evaluation summary. 

Element Paragraph Table or MIL-STD-883 
method 

Microcircuit dice C.3.3 Table C-1I 
Semiconductor dice C.3.3 Table C-1I-1 
W ire Bendable and Surface Mount Resistors . C.3.4 Table C-1I1 
Capacitors , Ceramic C.3.4 Table C 1-1 
Chip Capacitors, Solid Tantalum C.3.4 Table C 1-2 
Capacitors , MOS - NMOS C.3.4 Table C 1-3 
Coils Transformers C.3.4 Table C 1-4 
Surface acoustic wave (SAW) elements C.3.5 Table C- V 
Alternate evaluation C.3.6 NIA 
Substrate evaluation C.3.7 Table C-V 
Package evaluation C.3.8 Table C-VI 
Integral substrate/package evaluation C.3.9 Table C-VII 
Polymeric material evaluation C.3.10 Method 501 1 
Sub-assembly evaluation C.3.11 Table C-Vll-1 



Microcircuit Dice Evaluation Requirements
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Internal V isual 

Internal V isual 

Initial Electrical 

Temperature Cycle 

Mechanical Stress 
11 

Interim Electrical 

Burn-In 2J 

Post-Bl Electrical 3/ 

Steady State Life 2_/ 

Final Electrical ':J/ 

Wirebond Evaluation 
1_/ 

SEM~ 

TABLE C-I1. Microcircuit d ice evaluation requirements. 

Specification or Standard Method Condit ion Comments Quantity 
Reference 
paragraph 

(accept MIL-PRF-
number) 38534 

Per Acquisition Document 25°C '100% C.3.3.1 

MIL-STD-883 2010 B 100% C.3.3.2 

MIL-STD-883 2010 A 

MIL-STD-883 2010 B 10(0) C.3.3.3 

MIL-STD-883 2010 A C.3.3.4.2 

Per Acquisition Document 25°C 10(0) 
Record Data 

MIL-STD-883 1010 C 20 Cycles C.3.3.3 

MIL-STD-883 - Constant 2001 A Y1 Direction 
Acceleration 

MIL-STD-883 - Mechanical Shock 2002 B Y1 Direction 

Per Acquisition Document 25°C C.3.3.4.3 
Record Data 

MIL-STD-883 1015 240hrs Min. at Tc or Ta = 
125°c Min. 

Per Acquisition Document 25°C, -55°C, 125°C C.3.3.4.3 
Record Data 

MIL-STD-883 1005 1000hrs at 
Tc or Ta =125°C Min. or 
500hrs at Tc=150' C Min. 

Per Acquisition Document 25°C, -55' C, 125' C C.3.3.4.3 
Record Data 

MIL-STD-883 2011 Bake for 1 hour minimum 10(0) or C.3.3.3 
@ +300°C (Bimetallic 20(1) C.3.3.5 

bonds only) wires 

MIL-STD-883 2018 See~ C.3.3.6 



Semiconductor Dice Evaluation Requirements
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* TABLE C-II-1. Semiconductor dice evaluation requirements - Continued. 

iii Q) <ii 
<ii C: :i: <ii ii :i: ,QI 0 .0 a. (/) 0... C: :i: .... 0 C: ~E Reference ::, (I) - 0... 0 

0 If) I ' N ~~ I- ' a:: Specification :::, =:::, paragraph If) 

Cl rn Test 0 .... I , u Ill I- 0 Method '5 Comments C: C: 
B rn -.0 0 <i:i (I) (I) (I) (.')w (/) or Standard C: ::, a. MIL-PRF-

::, If) "C "C a:: - 11. 0 a~ (/) 'iii ·;;; 0 (/) 0 38534 
C: C: i:5 

0 0 
~ ~ ci 0 

~ I- I- :::i: 

K H 

4 X Interim X X X X X X Per Acquisition 2s· c 10(0) C.3.3.4.3 
Electrical Document Record Data 

1/ 3/ 
X Burn-In X X MIL-STD-750 1039 B 240hrs Min at 

Tj=Max rated , 
+o· c . -2s· c 

X X MIL-STD-750 1042 A 240hrs Min at 
Tj=Max rated , 
+o·c. -2s· c 

X X X MIL-STD-750 1038 B 240hrs Min at 
Tj=Max rated , 
+o· c -2s· c 

X X MIL-STD-750 1040 B 240hrs Min at 
Tj=Max rated , 
+o· c -2s· c 

X Post Bl X X X X X X Per Acquisition 2s· c , -ss· c , C3.3.4.3 
Electrical Document 12s· c 

111/ Record Data 

See footnotes at end of table. 



Device Screening
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TABLE C-!X. De,.foe soree11ing . 

Test or i lliSpecti cm MIL-STD-883 ReQl.llrem E!inl Reference 
Method Condirt:ion CIBSS K Class H paragraph 

Presea'l bum-i11 1030 Oot ional Optional C.5.3 
Non,-d'.estrucllive bond IPUU 2023 100 oercent Orrtional C.5.4 
lnternaJ visual 2017 100 oercent 100 tiercenl C.5.5 
Tem peratu.re cyclloo 101D C. 10 cvcle.s 100 oerc ellt 100 t,ercent C.5.6 
Mechanical shock or 2002 18 , (Y1 d irection only) 100 perc ellt 100percent C.5.6 
constant acceleraticm 2001 3.000 g's . Y 1 direction 

,onJv 
PINO 2020 Condition A shall be 100 percen t Optional C.5.7 

u.sed for Cl ass K, unless 
otherwi:se spedned 

Pce-bu:m-in electrical test In accordance 100 percent Optional C.5.8 
with appl'icablle 
de~ ce 
specffication 

Bt1m-in 1015 100 oercE!iflt 100 percE!iflt C.5.9 
Final eleclrica'l t est In accordance 100 percE!int 100 percE!iflt C.5. 10 

with appl'icablle 
de~ ce 
specification 

Seal (fine and gross) 10 14 100 oerce11t 100 perce11t C.5. 11 
Rad'ioa:rat>htc 2012 100 oerce11t Orrtional C.5. 12 
EJdemal '1isual 5creen 2009 100 oercent 100 tiercen l C.5. 13 



Group A Electrical Test
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TABLE C-!X. De,.foe soree11ing . 

Test or i lliSpecti cm MIL-STD-883 ReQl.llrem E!inl Reference 
Method Condirt:ion CIBSS K Class H paragraph 

Presea'l bum-i11 1030 Oot ional Optional C.5.3 
Non,-d'.estrucllive bond IPUU 2023 100 oercent Orrtional C.5.4 
lnternaJ visual 2017 100 oercent 100 tiercenl C.5.5 
Tem peratu.re cyclloo 101D C. 10 cvcle.s 100 oerc ellt 100 t,ercent C.5.6 
Mechanical shock or 2002 18 , (Y1 d irection only) 100 perc ellt 100percent C.5.6 
constant acceleraticm 2001 3.000 g's . Y 1 direction 

,onJv 
PINO 2020 Condition A shall be 100 percen t Optional C.5.7 

u.sed for Cl ass K, unless 
otherwi:se spedned 

Pce-bu:m-in electrical test In accordance 100 percent Optional C.5.8 
with appl'icablle 
de~ ce 
specffication 

Bt1m-in 1015 100 oercE!iflt 100 percE!iflt C.5.9 
Final eleclrica'l t est In accordance 100 percE!int 100 percE!iflt C.5. 10 

with appl'icablle 
de~ ce 
specification 

Seal (fine and gross) 10 14 100 oerce11t 100 perce11t C.5. 11 
Rad'ioa:rat>htc 2012 100 oerce11t Orrtional C.5. 12 
EJdemal '1isual 5creen 2009 100 oercent 100 tiercen l C.5. 13 



Group B In-line Tests 
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TABLE C-Xb. GJOUp B t est ing (option 2 on'ly). 

Subgnrup C l.ass Test M IL-S TD-BB3 Quan'l!ity Refere,noe 
K H t.1'etihod Co11ditton (acoe:o"l n.um ben paragraph 

1 X X Pihvsical dim e:nsic:m 2016 2{0) 

2 Not used 

3 X X Resistanoe iE so lvents 2015 3(0) 

4 X X Intern.al vistJal andl 2014 '1(0) C1L4 .2.1 
m ecllani cal 

5 X X 180:nd sttengrth: 2011 2(0) C .6.4!.2.2 
a_ Themnoocrnpression C or D 
b. Ultrasonic orwedge C or D 
C. Flip-chip F 
d. Beam lead H 

6 X X Die shear st rengtih 20 19 2(0) C .6.4..2.3 

7 X X Sol d:e:rab[ ity 2003 Solder temperature 1(0) C .6.4..2.4 
+245"C + 5"C 

a X Seat: 1014 15(0) C .6.4!.2.5 
a. Fine A ,or B 
b. Gross C or D 



Group C In-line Tests 
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APPENDIX C 

TABLE C-Xc. Group C testing. 

Subgroup Ctass Test M IL-S 10-863 Quantity Refe:rence 

,__,__ Method Conditions (accept paragraph 

K H P l OML number) 

X X Re-sistance to 2036 11 NIA 5 (0 ) C.6.3 .3.5 
1 Solderinn Heat 

X X E>d:emal visual 2000 

X X PINO Y 2020 NIA A C.7.5 .4.1 
3/ 

X Te m e>erature ~ lina 10 10 C. 20 cvcles C. 100 CYCies C.7.5 .4.2 
X Tem oerature r.w-:lina 1010 C. 10 cvcles C. 100 cycles C.7.5.4.2 

X X Mechanical shock 2002 B, Y 1 direction B. Y I direction C.7.5.4.3 
4 / 

X X Constant 2001 3.000 g·s . Y 1 5.000 g·s. Y 1 C.7.5 .4.4 
acceleration direction 41 direction 

X X Random vibration 5/ 2026 NIA F C.7.5.4.5 
X X Seal (fine and gross) 10 14 

6 1 
X X PINO 2020 NIA A . 1 pass C.7.5 .4.1 

¥ 

X X Visual examination 1010 C.7.5.4.6 

X X End-point electrical l l C.7.5 .4.7 

2 X X Steady-state i fe test 1005 1 .DOD hours a, 1.000 hours at C.7.5 .4.8 
+ 125ec or + 125°C or §.I 
equivale nt in equivarem in 22 (0) 
accordance with accc.n:iance wnh o, 5 (0) 
method 1005 method 1005 

X X End-point electrical l l C.7.5.4.7 

3 X X Inte rnal gas analysts 1018 91 C.7.5 .4.9 
3 (()) 

4 X X Internal visual 2017 Option 1 only C.7.5.4. 10 

91 
X X W ire bond strength 2011 Option 1 only C .7.5.4. 11. 

2 (0 ) C.6.3.3.2 

X X Element shear 2019 or Option 1 only C .7.5.4. 12 . 
2027 C.6.3.3.3 

5 .!QI X X ESD 
a. End point GroupA-1 NIA 3 (0) C.6.3 .3.4 

e:lecuica.l 

b. ESOS 
3015 GroupA- 1 

c. End point 
electrical 

See footno'-es at end of table . 



Group D Package Related Tests

24To be presented by P. Majewicz at the NEPP Electronics Technology Workshop (ETW), Greenbelt, MD, June 15-18, 2020.

fJE?,=> 
NASAElednoicParu.PacbMP!opa 

TABLIE C-Xd. Group D package related tests. 

Subgroup Tes MIL-SiD-8,83 Quantity Re' erence 
Meihod Condiition (accep~ num ber) paragraph 

I 1 Thenn al shock 1011 C 5ffi} 
Stabiltta.tion ba'ke 1008 +150°C, 1 nour 5(D} 
Lead integrity 2004 182 (lead fatigue) 1(D} C.6.4 .4.3 

D ( leadless chilP carrier) 
2028 EH far rigid teads 

ilDin aridl array leads) 
Seal: 1014 5(D} 

a. Fine A ,or B 
b. Gross C ,or D 

2 tiot used 
3 Salt aJ!Jn os,phere 1009 A 5ffi} C.6.4.4.4 
4 Met i3.'l pack age i so latkm rnoo 600 V de, 100 nA maxim um 3(D} C.6.4.4.5 

-



Appendix D – Non-Hermetic Devices

• Definitions
• Non-hermetic device - A device which has all or some of the elements not 

hermetically sealed and is categorized as follows:
• a. Cavity non-hermetic device - A cavity device having construction 

utilizing non-hermetic (polymeric) seals.
• b. Non-cavity non-hermetic device – A non-cavity device having 

construction utilizing molding compounds or other materials 
encapsulation the internal elements.

• c. Open non-hermetic device – A open device having construction with 
minimal or no protection of the internal elements.

• d. Open architecture device (OA) – A single substrate with hermetically 
sealed hybrid or multichip cavity(s) in which all bare die, chip and wire, 
or flip chip are mounted in the hermetically sealed area. Non-hermetic 
packaged components integral to the substrate (resistors, capacitors, 
coils, tranformers, and transistors) which are typically mounted on 
printed circuit boards are not hermetically sealed.

25To be presented by P. Majewicz at the NEPP Electronics Technology Workshop (ETW), Greenbelt, MD, June 15-18, 2020.



MIL-PRF-38535 - Integrated Circuits 

MIL-PRF-38535
Integrated Circuits (Microcircuits) Manufacturing, General Specification for
FSC: 5962, Revision: L, Dated: 06 December 2018

The basic section of this specification has been structured as a performance specification, which is 
supplemented with detailed appendices. 

Appendix A is mandatory for manufacturers of device types supplied in compliance with MIL-STD-883 
and forms the basis for QML classes Q, V and Y. 

Appendix B is intended for space application and is required for class V and class Y (class level S) 
devices. 

Appendix C is mandatory for devices requiring radiation hardness assurance (RHA). 

Appendix D is mandatory for statistical sampling, life test, and qualification procedures used with 
microcircuits. 

26To be presented by P. Majewicz at the NEPP Electronics Technology Workshop (ETW), Greenbelt, MD, June 15-18, 2020.
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MIL-PRF-38535L 

TABLE IA. Screening procedure for hermetic classes Q, V and non-hermetic class Y microcircuits. 

MIL-STD-883, test rnelllod (TM)and conditions 
Screening Tests 

aassa aassv ClassY 
(class level B) (clesslevel S) (dass level S) 

1 _ Wafer lot acceptance test 
QM plan QM plan (see H.3.2.1.4) 11 QM plan (see H.3.2.1.4) 1/ 

(see H.3.2.1 .4) 11 or or 
TM 5007 of MIL-SlD-883 TM 5007 of MIL-STD-883 

(all lots) (all lots) 

2_ Nondestructive bond pull (NDBP) test 
TM2023 TM2023 21 

3_ Internal visual inspection 31 TM 2010, condition B TM 2010, condition A TM 2010, condition A 

4. Temperaturecyding ~ TM 1010, condition C, TM 1010, condition C, TM 1010. condition C, 
10 cydes minimum 10 cycles minimum 10 cycles minimum 

5_ Constant acceleration ft TM 2001. condition E TM 2001. condition E TM 2001. condition E 
(minimum), Y1 orientation (minimum), Y1 orientation (minimum). Y1 orientatim 
only only only 

6_ Visual inspection 6/ 100% 100% 100% 

7. Particle Impact Noise Detecticn TM 2020, test condition A TM 2020. test condition A 
(PIND)test 71 81 on each device on each device 

8. Serialization ~ In accordance with device In accordance with device In accordance with device 
specification ( 100%) specification (100%) specification (100%) 

9. Pre bum-in (lnterin) electrical In accordance with device In accordance with device In accordance with device 
parameters test 11JJ specification 11/ specification 121 specification 121 

10. Bum-in test: TM 1015 TM 1015 TM 1015 

10/ 13/ 141 160 hours at +125°C 240 hours at 125°c. 240 hours at 125•c . 
- - - minimum condition D 151 condition D 151 

11. Post bum-in (Interim) eled.rical In accordance with device In accordance with device 
parameters test 10I specification 121 specification 12/ 

12. Reverse bias bum-in test TM 1015. Condition A ore: TM 1015. Condition A ore: 
(Static bum-in) 144 hours at +125"C or 144 hours at +125"Cor 
131 141 16{ 72 hours at +150°C minimum 72 hours at +15Cl°C minimum 

13. Post bum-in ~ nterim-reverse bias) In accordance with device In accordance with device 
electrical parameters test HY specification 121 specification 12/ 
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TABLE IA. Screeling proced.Jre for hermetic classes Q, V and non-hermetic class Y microciicuils - Continued. 

MIL-STD--883, test method (TM) and conditiorg 

Screening T esls 
ClassQ ClassV Class Y 

(class level B) (class level S) (class level S) 

14. Peicent deEtive allowable (PDA) 5 peicent PDA 5 percent PDA, 5 percent POA, 
calculation (all lots) 3 peicent PDA for functional 3 percent PDA for functional 
17/ parameters at 25"C parameters at 25-C 

(all lots) (all lots) 

15. Final elecbical tests 181 In accordance with In accordance with In accordance wilh 
(see table Ill) appicable device applicable device applicable device 

a. static test : specification specificalion specification 
(1) at 25-C (see group A test) (see grm.p A test) (see group A test) 
(2) Maximum and Milimum 

operating temperature 
b. Dynamic or functional test: 19/ 

(1) at 25°c 
(2) Maximum and Minimum 

operating temperature 
c. SWilchi ng test : 

(1) at 25°c 
(2) Maximum and Minimum 

operated temperature 

16. Seal test 20/ 
a. Fine leak TM 1014 TM 1014 Not applcable 
b. Gross leak 

17. Rad~ic (X-ray) and/or X-ray: TM 2012, Two views; X-ray: TM 2012, Two views; 
SAM test 21/ SAM TM2000 SAM TM2030 

18. External visual inspection TM 2009 TM2009 TM2009 
22/ 23/ 

19. Qualification or quality conformance 
241 241 241 

inspection/TCI test SSfl1lle selection 

20. Radation dose rale induced 
TM 1020 TM 1020 TM 1020 late h-up test 25/ -

Note: T he screening and QCI/TCI tables from MIL-PRF-38535 and MIL-STD-883 Test Methods 5004 and 5005 have been 
combined for consistency. A future revision of MIL-STD-883 will reflect this change as well. Manufacturers shall document in 
their QM plan the screening and QCI/TCI requirements to either MIL-PRF-38535 or MIL-STD-883. 
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MIL-PRF--385351... 

TABLE IA. Screening procedure IOI" hermetic classes Q, V and non-hermetic dass Y micruci1euits- Continued. 

1-' Testing per manuiu:turer's OM plan. See paragraph H.3.2 1.4 m MIL-PRF-38535 or TM 5007 of MIL-STD-883. 

Z/ For lip chip packages Nondestructive bond p~I (NDBP) test is not required. 

~ Unless otherwise specified, al lhe man ufacturer"s option for lest samples sdeclion of group B, bond strenglh lest (method 5005) may 
be randomly sdeded prioc to or folowing i ntemal visual (method 5004). prior to sealing provided al other specification requirements 
are satisfied (e.g .• bond strength requ il"El'llenls shal apply to each inspection lot. bond failures shall be coo nted even if the bond 
would have failed internal visual exam). and unsealed micmci1euits awaiting further processing shall be stored in a dry. inert. 
controlled environment until sealed. Test method 2010 apples in ful excepl when method 5004. alternate 1 or alternate 2 (append ix 
A) is in effect (see 3.3 method 5004 of MIL-STD-883). For gallium arsenide (GaAs) devices only, TM 5013 of MIL-STD-883 should be 
used. F« flip chip devices, both internal visual and SAM inspection (such as prior to bump attach to die and after bump attach to 
substrate and underfill cured eh:.) shall be performed in acconlancewith TM 2010 and TM 2030. 

~ Focdevices with solder le1minalions, Temperalurecycling test may be perlonned wilhoul bals and columns upon approval of PIOTP 
and QM plan. 

~ All microcircuits shal be sij)jecled to oonslanl acceleration. For microcircuits which are contained in packages that have an 
inner seal oc cavity perwneler of 2 inches or more in total length or have a package mass of 5 grams or more may be tested by 
replacing test condition E with condition D or with tesl conditions as specified in the applicable device specification. Unless 
otherwise specified in the acquisition dociment, the stress level for lal!Je, mondilhic m icrocircu ii packages shall not be !educed 
below tesl condition D. lflhe stress level specified is below condition D, the manufacturer must have data to justify this reduction 
and this deviation shal be specified in the QM plan, and data available for review by the preparing or acquiring activity. The 
minimum stress level allowed in this case is condlion A. For lip chip devices, Constant acceleration test is nol required. 

§I At the manufacturer's option, external visual in11peClion for calastrophi:: fllilures may be conducted after each of the 
th ermalhnechanical screens, alter the sequence or alter seal tut. Catastrophic falu res are defin eel as mining leads, b rollen 
packages, or lids oil 

!J See paragraph A.4.6.3 of appendix A and paragraph B.4.1 of appendix B ofML-PRF-38535_ The PINDtest may be performed 
in any sequence after- lemperalu.-e cyd ing test and prior to post bum-in (interim) electrical parameters lest. 

8/ Fordew:e wilhaul a cavity or for lip chip devices with underfil, PIND lest is not applicable. 

~ Class V or dass Y (dass level S) devices shall be serialized prior to the first recorded electrical measu rernent i1 screening. <lass 
Q (class level B) microcircuits shal be serialized if dela calculations or matching characteristics are a requirement of the device 
specification. Each microcircuit sllal be a•igned a unique serial number in order lo lntce the data back to an individual device 
within lhe inspection lot which shall, in tum, be traceable to the wafer lot Iran which the device originaled. 

10/ Interim (pre and post bum-in) electrical testing shall be performed when specified. to remO\le defective devices prior lo further 
testing or lo provide a basis br application ol percent deleclive alowable (FIDA) criteria when PDA is specified (Rel. test step 14: 
PDA calculation. and footnote 17 herein). If no device specification or drawing exists. subg10Ups tested shall al least meet those 
of the most similar device specification or sland ard m icrocin:u it drawing (SM D ). Th is test need not i1 elude al specified de\lice 
parameters, but shal include those measurmients that are most sensitive to the lime and temperature effKls of burn-in and the 
most elfective in removing electrically defective devices. 

11/ 'Mien speclied in lheapplicabledevicespecification, 100percent ofthedeo.icesshall be tested and the results recorded for 
those parameters requirw,g delta calculations. 

12/ Fordass V and class Y (da9S level S) micrucin:uil devices, delta measu.-ernentsshall be performed. The specific delta 
parameter.. shal be as defined in the applicable device speciicalioo. Pre bum-in and post bum-in interim electrical par.neters 
shall be read and recorded when delta measurements have been specified as part of post bum-in electrical measurements. 100 
percent of the devices shall be tested and the results shall be recorded for those paramelers requiring delta calculations. 
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t.11 L..PRF-385351._ 

TABLE IA. Screening procedure for hermetic dasses Q V and non-hermetic dess Y microcircuits - Conlin ued. 

131 Bum-in shal be performed on al QML microcircuits. except as modified in accordance with SMD section 4.2. or above their 
maximum rated operating temperature (for devices to be delivered as wafer or die, bum-in of packaged samples from the wafer 
lot shal be performed to a quantity accept level of 10(0)). For microcircuits whose maximum operating temperature is s'lsted in 
terms of ambient temperaure (TA), table I of TM 1015 of MIL---STD-a83 applies. For microcircuits whose maximum operating 
temperature is slated in terms of case temperaure (k), and where the ambient temperature would cause T.1 to exceed +175"C, 
the ambient operating temperature may be reduced during bum-in from +125°C to a value that will demonstrate a TJ between 
+175°Cand +200°C and Tc equal to or greater than +125°Cwithout changing the test duration. Dita supporting this reduction 
shal be documented in the QM plan and shall be avaiable to the acquiring and qualifying activities upon requesl For devices 
with solder terminations, bum-in test may be performed before solder bals/cdumns have been attached to the packages. 

141 When test coodition F of method 1015 for temperature accelerated screening is used for either bum-in or reverse bias bum-in , it 
shal be used for both. Also, when devices have aluminum/gold metalurgical systems (at either the die pad or package post), 
the constant acceleration test shall be performed after bum-in and before completioo of the final electrical tests (e.g, to allow 
completion of time limited tests but that sufficient 100 percent electrical testing to verify continuity of all bonds is accomplished 
subsequent to constant acceleration). 

15/ Where applic:able(for new product famlies or new techndogy devices use JECEC publication JEP163), dynamic bum-in test 
shal be pertormed, and test condition F of method 1015 and temperature accelerated test requirement shal not apply. For dass 
Vordass Y (dassleYell S), bum-in test shall be performed in accordance with TM 1015ofMIL-SID883, oo each devic:efo"2-40 
total hours at +125"C. For a specific device type, the bum-in dura1ion may be reduced from 240 to 160 hours if three 
consecutive production Ids of identical parts, from three different wafer lots pass perrentdefective allowable (PDA) 
requirements after completing 240 hours of bum-in. Sufficient analysis ( not necessarily failure analysis) of all failures occurring 
during the run of the three consecutive bum-in lots shall not reveal a systematic pattern of failure indicating an inherent reliablity 
problem which would require that bum-in be perklrmed for a longer time. The manufacturer's bum-in procedures shall contain 
corrective action plans, approved by the qualifying activities for dealing with lot failures. 

16/ The reverse bias bum-in is a requirement only when specified in the applicable device specification and is recommended only for 
a certain MOS, linear or other microcircuits where surface sensitivity may be a concern. When reverse bias bum-in is not 
required. interim post bum-in electrical parameter measurements shall be omitted. The order of performing the bum-in test and 
the reverse bias bum-in test may be inverted. static bum-in may be substituted for high temperature reverse bias bum-in based 
on devicetechndogy and must be approved by the QA. Moreover, bum-in time-temperature regression table I of TM 1015 of 
MIL-STD-883 can t>e used for determination of reverse bias bum-in time and tempera.ure. 

17/ The percent defective allowable (PDA) shall be 5 percent or one device, whichever is greater. This PDA shall be based, as a 
minimum, on failures from group A, subgroup 1 plus deltas {in all cases where data pararnelefs are specified) with the 
parameters. deltas and MY additional subgroups (or subgroups tested in lieu of A-1) su~ect to the PDA as specified in the 
applicable device specification o r drawing. If no device specification or drawing exisls, subgroups tested shall at least meet those 
of the mast similar device spec:ifiartim or standard Microcircuit Drawing. In addition, for dass V or class Y (dess level S) the 
PDA shal be 3 percent (or one device. whichever is grea1er) based ori failures from functional parameters measured at mom 
temperature. For class level S screening where an additional reverse bias bum-in is required, the PDA shall be based on the 
results of both bum-in tests conbined. The verified failures after bum-in divided by the total number of devices submitted in the 
lot or sublot for bum-in shall be used to determine the percent defective fa' that lat, or sublet and the lot or sublot shall be 
accepted or rejected based on the PDA for the applicable device class. Lots and sublots may be resubmitted for bum-in one 
time only and may be resubmitted only when the percent defective does not exceed twice the specified PDA (10 percent) or 
2 devices, whichever is greater (see A.4.6.1.1 and A.4.6.1.2 of MIL-PRF-38535). This test need not indude all specified device 
parameters, but shall indude those measurements that are most sensitive to and effective in removing electricaly defective 
devices. 
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MIL-PRF-3853SL 

TABLE IA. Screening procedure for hermetic classes Q 1 V and non-hermetic class Y micn:Eiraiils - Continued. 

181 Final electrical testing of microcircuits shall assure that the microcircuits tested meet the electrical requirements of the device 
specification and shal in dude the tests d t<Ele Ill . grwp A.subgroups 1. 2. 3. 4. S. 6. 7. 8. 9. 10. and 11. unless otherwise 
specified ., the device specification. For solder termination devices, ball grid array (BGA) packages eleclrical test shall be 
perfotmed across the lilll military temperature range aflet" attachment of the solder balls on the package, and for column grid 
array (CGA) packages, electrical lest shal be perfonned acmss the ful mlit:ary lemperabJre range before attachment of the 
solder columns on the package. After column attach. electrical test shall be perfooned at 25°C (Group A, subgroup 1) as a 
minimum to verify that no electricallmechanical damage has been introduced due lo the column albich process. 

19/ Functional tests shal be conducted at input lest conditions as Hows: V1H = V1H(mi1) +20 percent, -0 pen:enl; V1L = V1L(rnax) +O 
pen:e, t, ---50 percen I; as specified in the most sim iar m ililary deliiil specifiication . Devices may be tested using any input loU!tage 
within this input ldtage range but shal be guaranteed toVai(min) and V1.(max~ 

CAUTION: To awid test com!lation problems, the test system noise (e.g., testers, handlels, etc.) should be verified lo assure 
that V1H(min) and VL(max) requirements are not violated al the device lemlinals. 

20/ The fine and gross leak seal tests shd be performed separately or together, between constant accelenition and external visual 
inspection test For class level Sand class level B devices, al de\lice lots (sublots) having any physical processing steps (e.g., 
lead shearing, lead kJrming, sdder dipping to the glass seal, change of, or rework to, the lead finish, etc.) performed liJllo.,,ing 
seal or external visual inspection shal be retested br henneliciy and visual defects. This shall be accomplished byperfooning, 
illld pessing, as a minimum, a sanple seel test (method TM 1014) using an acceptance criteria of a quantity (accept number) of 
116(0). and an external visual inspeclion (method TM 2009) on the entire inspection lot (sublol). FOi" devices with leads that are 
not glass-sealed and that have a lead pitch less lhan Of"equal to 1.27mm (0.050 inch). the sample sea.I test shall be perfonned 
using an acceptance criteria of a quantity (accept numbe,-) of 15(0). If the sample fals the acceptance criteria specified. al 
devices in the inspection lot represented by lhe saq>le shall be subjected lo the fine and gross seal tests and all devices that fail 
shal be removed fnn the lot far final acceptance. For class level S devices, with the approval of the qualifying activity, an 
additional room leq)eniture electrical test may be performed subsequent to seal, but before external visual, if the devices are 
instaled in indillidual earners during electrical test. 

21/ The radiographic and/or SAM screening lest may be performed in any sequence after serializalion. Only one view is required for 
Hal packages and leadless chip carriers having lead (terminal) metal on four sides. Fw Hip chip lechnology, only SAM inspection 
is required. SAM inspection may be performed in any sequence alte.- u nderlill cure for Hip chip technology. For additional 
requirements IOI" this test, see appendix B par-agraph B.4.1 of MIL-PRF-38535. 

22/ Exlemal visual im;pection shall be petfonned on the lot any time aflenad iograph ic lest and prior to shipment, and all shipp<Ele 
samples shal haw external visual inspection al least subsequent ID qualilcation or quality conformance inspection testing. 

23/ The manufacb.Jrer shal -,spec! the devices 100 percent or on a sample basis using a quantily(accepl number of 116(0). If one or 
more rejects occur i1 this sanple, the manufacturer may dwble the sample size with no additional failures alcwed or inspect the 
remuing devices 100 percent for the faled criteria and remove the railed devi:es from the lot. If the double ~e also has 
one 01'" more falu res, the manufacturer shal be required to 100 peroent inspect the remaining devices in the lot for the filled 
criteria. Re-tnspection mag nifiication shall be no less than that used for the original ilspectioo for the failed criteria. 

24/ Sanples shall be randcmly selected from the assembled inspection lot for testing in accordance w ith the specific device class 
and lot requiremenls of Group A, B, C, D, E and applicable appendices of MIL-PRF-38535 or TM 5005 of MIL-STD-883; 
after lhe specified screen RKtUiremenls hemin table IA or TM 5004 have been satisfactorily completed. 

251 Radiation dose rate induced latch-up screen lest shall be conducted when specified in purchase order orcontracl. Dose rate 
induced latch-up screen lest is not required when radiation induced latch-up is verified to be not possible such as SOI, SOS and 
dieleclrically isolaled technology dew:es. If radiation dose rate induced latch-up screen test is required, it may be pefbnned at 
illlY screening q>eralion slq, afle,-seal tesl, al the manufacbJrer's option. Test conditions, temperature. and the elecbical 
parametets tobe measured pre. post. and during the test shall be in accordance with the device specification. The PDA for each 
inspection lol IOI" dass V or class Y (class level S) sublot submitted ror radialion latch-up test shal be 5 pen:e,t or one device, 
wh ic hever is g realer. 
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TABLE Ht Group A (elecbical tests)_ 1/ 

MIL-STD-883 lest method and conditions 

Subgroups Tesls 
Milinun sample size quanlty (accept no_) ?/ ~ 11 f!_I 

ClassQ ClissV 6J Class Y 61 
(class level B) (class level -S) (class leve.-S) 

1 static teslll at +25-C 
116(0)ar 116(0) or 116(0) or 

2 stalie tests at maxnmm rated 100 percent/ 0 sanple 100 percenlf O sariple 100 percent/ O sample 
aperaing lemperalu re 

3 stalie tests at milimum rated 
01>eraln11 iemDera1ure 

4 Dynamic les1s at +25°C 
116(0)ar 116(0) or 116(0) or 

5 
Dynamic tests al ITlllllDIUm rated 100 percent/ 0 sample 100 pe~enl/ D sanple 100 pe~ml/ 0 sample 
opera Ing leqlera1u re 

8 Dynamic les1s at minm1m1 rated 
aperalng leqlera1ure 

7 F1a1clicnal tests at •25-C 
116(0)cr 116(0) Dr 116(0) Dr 

8A Fmclicnal tests at mazinum rated 100 percent/ 0 sanple 100 percenlf O sariple 100 percent/ 0 sample 
operali'lg teiq,era1u re 

88 F1a1clicnal tests at rm1inum lllled 
operalng lempera1ure 

II Switching ll!sts al + 25°C 
116(0)ar 116(0) Dr 116(0)Dr 

10 Swtching teslll at maxinum rated 100 percent/ 0 sample 100 percenlf O sariple 100 percent/ 0 sample 
operalng lempera1ure 

11 Switching tests al mirimum rated 
operali'lg leqlera1ure 

11 The specitc panneters to be included for tesls in each subgroup shal be as speciled in the applcable aeqllislicn document 
Vlt'here no parameters have been identiled in a partilaar subgrnup orlestwithil a subgrnup, no gmup A testilg is reqi.ired for 
that !IUbgrou p or test to satisfy grnup A requil"l!lllenls. 

?f At the mamfawrer's option, theappicable tests required l>rgrnupA testilg (see 1/ herm) may be conducted in<iwicklaly oc 
eomlined into sets oltesls, subg RJUps (as demed in bible II ). or sets of subgroups. HoweYer, 1he maiufac~rer shall pre­
designate these group.-.gs prior ta grnup A testing. Unless athew.ise speciied, the individual tests, subgroups. er sets of 
tes1s/5ubg mu ps may be perfllllned in any Sl!<Jlence_ 

~ The sanple plan (qu..-.tity and accept number) for each lest. subgroup, Dr set af tests/subgroups as pre-designaled in ;?/herein, 
shal be 116/0_ 

41 A greater sanple size may be used at the manufac1urer's opticn; however, the accept number shd remu1 at zero. 'Mien the 
(sub Jal size is less th..-. the requaed sample size, each and every device in the (sub)lot shal be inspecled and al failed 
dewices removed 1i'om the {sub)lol l>r filal acceptance of Iha! test, subgrnup, or set of tests/subgrnups, as applicable_ Far 
those lots hamg a quantity of less than 116 devices. the test shall be mposed on a 100 percent basis 'Mth zero taihlre. 

ft If any device in the sample fails any parameter in the test, subgroup, or set of leslslsubgraups bemg samilled, each and every 
addiional device in the (sub)lct represented by the sample shal be tesled an the same test set-up far al parameters in that 
test, subgroop, or set of li!slsl!iubgraups l>rwhich the sample was selected, and al Bied devices shal be removed fRm the 
(lub :,at lbr lnal acceplance of that test. subgroup, or set of 111511/subgroups, u applcallle. For device dass V or class Y (class 
level S), if lhe testing resuls in a percent defective allcwable (PDA) greater th..-. 5 percent, the (sub)bt sh_. be rejected, except 
that for (sub )lots previously ..-.screened to the tesls that caused failure of this perunt deklve, the (sub~ may be accepted 
by resubrnssion and passing Ile raied in<ividual tests, subgroops, or set of lests>.;ubgrou ps. as applicable. using a 116.0 
sample_ 

~ For class V and class Y, grcup A elecbical tests addilimal requmnents see paragraph BA.3 appendilt B Df MIL..PRF-38!i35. 
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Subgroups 

11 

Subgroup 1 

Subgroup Z 
§I 

ClassQ 

Resistance to solvents '?J 
TM2015 3(0) 

a. Bond strenglh II 
TM 2011 22(0) 

(1) Thermo compressioo -
Test conditim C or D 

(2) Ultrasooic -
Test cmditim C or D 

(3) Beam lead - Test conditim H 

b. Die shear test or substrate 
attach strength or stud pull test 
including passive elements 
1M 2019 or TM 2027 3(0) 

c_ Flip chip pul off test 
1M2031 orTM2011 2(0) 

d. Flip chip die shear slrenglh 
test orsubstnlte attach 
strength test (test perform post 
underll cure) 
1M 2019 or TM 2027 3(0) 

fJIL-PRF-385351.. 

TABl.£ II_ Group B tests (Mechanical and environmental test) 

Grwp B tests forQML microcircuits 
(MIL-PRF-38535) 

ClassV 

Resistance to sd'\lellts y 
TM 2015 3(0) 

IL Bond strenglh y 
1M 2011 22(0) 

(1 ) Thermo compressioo -
Test cmditioo C er D 

(2) Ullrasoiic -
Test cmditioo C er D 

(3) Beam lead - Test canditioo H 

b. Die shear test or substnlte 
attach slrenglh or stud pul test 
including passive elements 
TM 2019 or TM 2027 3(0) 

c_ Flip chip pijl off lest 
TM 2031 or TM 2011 2(0) 

d. Flip chip die shear strength 
test or substrate attach 
strength lest (lest perform posl 
underlill cure) 
TM 2019 or TM 2027 3(0) 

Class Y 

Resistance to solvents ?f 
TM2015 3(0) 

IL Bond strength II 
TM 2011 22(0) 

(1) Thermo compression -
Test condilicn C or D 

(2) Utrasmic -
Test condilicn C or D 

(3) Beam lead - Test condition H 

b. Die shear test er substrate 
attach strength or stud pull test 
ncluding passive elements 
TM2019orTM2027 3(0) 

c_ Flip chip pull off test 
TM2031 orTM2011 2(0) 

d. Flip chip die shear strength 
test or substrate attach 
strength lest (tesl perform post 
underlill cure) 
TM2019orTM2027 3(0) 

Group B tests for class level Band S microcircuits 
(TM 5005 of fJIL-STD-883) 

Class level B 

a. Resislalce to 
solvents ?f 

TM2015 3(0) 

Class level S 

a_ Rlysical dimensioos 'JI 
TM2016 2(0) 

b. Internal gas analysis (IGA) test 
TM 1018 3(0) 'JI 1( ~ 

(5,000 ppm maximum water 
cmtenl al 100"C) 

a. Resistance to solvents '?f 
TM2015 3(0) 

b_ titemal visual and mechanical 
TM2013. TM2014 2(0) 

c. Bond strength II 
TM 2011 22(0) 

( 1) Thermo compressim -
Test condition C or D 

(2) Ullrasooic -
Test conditioo C orD 

(3) Beam lead - Testcooditim H 

d_ Die shear test or substr.!lte 
attach s treng 1h or stud pull tesl 
including passive elemenls 
TM 2019 or TM 2027 3(0) 

e. Flip chip piJI off test 
TM 2031 or TM 2011 2(0) 

f. Flip chip die shear strength test 
or substrate attach strenglh test 
(test perform post underfil cure) 
TM 2019 or TM 2027 3(0) 
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MIL-PRF-38535L 

TABLE II_ Group B tests (Meehan ical and envirmmental lest) _ - Caltinued_ 

Groop B tests for Q..._ microcircuits Group B tests for class level Band S microcircuits 
SUbgrwps (MIL-PRF-38535) (TM 5005 of ,_.L-SlD--883) 

11 
aassa ClassV aassY Class level B Class level S 

SUbgroupl Solderablity TM 2003 Solderability TM2003 Solderability TM 2003 Solderability TM 2003 Solderabilily TM2003 
sample size 22(0) solder temperature sdder temperalu re solder temperature solder temperature solder temperature 

(22 leads from 3 devices) +245"C :t5°C +245"C :t5"C +245"C :t5"C +245°C :t5"C +245°C :t5"C 
~ 

SUbgroup4 For BGA/CGA packages: For BGNCGA packages: a. Lead integrity TM 2004 <JI 
sample size 45(0) (Test c«ldition B2, lead fatigue) 

"'11 (i) Bal shear test for BGA (i) Bal shear test for BGA 
package- JESD22-B117 package- JESD22-B117 b_ Seal lest TM 1014 

(45 balls from 2 devices ( 45 balls from 2 devices as applicable 
minimum) minimum) (1) Fine leak 

(2) Gross leak 
(ii) Solder caumn pull test for (ii) Solder column pull test for 

CGA package - TM 2038 CGA package - TM 2038 c_ Lid tol"(JIE! TM2024 10/ 
(45 columns from 2 devices (45 columns from 2 devices as applicable 
minimum) minimum) 

d. For BGAJCGA packages: 

(i) Ball shear test for BGA 
package - JESD22-B117 

(45 balls from 2 devices 
minimum) 

(ii) Solder column pul lest fDr 
CGA package - TM 2038 

(45 cdumns from 2 devices 
minimum) 
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subgroups 
1.1 

Sub~oup5 

Subgroup 6 
Sample size 15(0) 

141 

MIL-PRF-38535L 

TABLE II. Group B tests (Mechanical and environmental test). - Cmtnued. 

Group B lests for QML microcircuits 
( .. L-PRF-38535) 

ClassQ ClassV ClassY 

Group B lesls for dass level B and S microcircuits 
(TM 5005 of MIL-SID-883) 

Class level B 

a. Bood strength TM 2011 15(0) 11/ 
(1) lhermocompressioo -

Test oondition C or D 
(2) Ultrasonic -condition C or D 
(4) Beam lead - e<r1dition H 

b. Die shear test or substrate attach strength or stud 
pull test ncludilg passive elements 

lM 2019 or TM 2027 3(0) 

c. Flip chip pull off lest 
lM2O31 orTM2O11 2(0) 

d. Flip chip die shear strength test or substrate attach 
strength test (test perform post undel1ill cure) 

lM 2019 or TM 2027 3(0) 

aasslevel S 

sample size 4510) 

a. End-paint electrical parameters 12/ 
-As specified in the applicable device 
specification 

b. Steady state life test 13/ 
TM 1005 Testcooditioo C, Dor E 

c. End-pw1t electrical parameters 12/ 
- As specified in the applicable device 
specification 

a. Temperature cycla1g 1M 1010, 
cmditim C, 100 cycles minimum 

b. Coostant acceleration lM 2001. conditim E. 
Y, orientatim ooly 

c. Seal test TM 1014 
(1) Fine leak 
(2) Grossleak 

d. End-point elecbical parameters -As specified 
in the applicable device speci1Eatim 

Note: The screen ing and QCI/TCI tables from MIL-PRF-38535 and MIL-STD-883 Test Methods 5004 and 5005 have been combi'led for consistency A future revision of 
MIL-STD-883 will reflect th is change as well. Manufacturers shall document in their QM plan the screening and QCI/TCI requirements to either MIL-PRF-38535 or MIL-STD-883. 
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MIL-PRF-38535L 

TABLE II. Groop B tests (t.t::dlanical and envircnmental tesU . - Cortinued. 

1J Electrical reject devices from Ille same inspection lot may be used for Bl subgroups when end-point measurements are not re(J.lired 
prC111ided that 1he rejects are processed identically lo 1he inspectioo lot lhrwgh pre bum-in electrical and provided the rejects are 
exposed to Ille full lemperature/ time exposure of bum-in. Grwp B test shall be performed en each inspectioo lol as a caidilion for let 
acceptance for delil,,ery_ Group e test shal be pelformed on each qualified package type and lead finish. 

2f Resistance to solvents testing required mly on devices using inks or paints as a marking medium. 

'JI Not required for qualificatim or quality caiinmimce i'lspectims where grwp D inspectim is beng performed on samples from the 
same nspectim lot For devices wlh solder lerminatims, Physical dimension lest shall be performed with balls/cdurnns. 

~ This test is re(J.lired aily, if it is a glass-mt-sealed package. Unless handling precautions for beryllium packages are avalable and 
fellowed TM 1018, procedure 3 shall be used (see group D, subgroup6 of table V). For class Y nm~ermeti: microcim.iits devices 
ntemal gas analysis (IGA) test is not applicable. 

~ Test three de¥ices; if me fail, test two additional devices with no fil.ilures. N. the ma1uf&cturer's gption, if the initial test sample fais, a 
second complete sample may be tested al an alternate laboratory that has been granted current suitability status by the qualifying 
activity. If this sample passes, the lol shall be accepted provided the lest data from both submissioos is submlled to the IJ.lalifyng 
activity. 

fi/ For al devices, except lip chip, the die shear test or sul>strate attach strength or stud pul test inckJdng passive elements shall be 
performed per 1M2019 or TM 2027, as applicable. For flip chip devices, flip chip pul off test 5hd be petformed per 1M 2031 or 
TM 2011. Rip chip die shear test or substrate attach strengll leslshall be performed after underfl is cured per TM 2019arTM 2027. 
If lhe flip chip device uses passive elements the substrate attach strength or stud pull test shal also be performed per TM 2019 or 
TM 2027. For solder terminalim devices. subgroup 2 test may be performed withoot bals and columns attached. 

71 Unless otherwise specified, the sample size number forcaidilim C or Dis lie number of bond pulls selected from a milimum number 
of 4 devices, and for cmdition H is lhe number of dice (net bonds} (see TM 2011 ). 

Bf All devices submitted for solderabilily lest shall be in the lead mish that will be on the shipped product and vmich has been thfaU!tl the 
temperature/lime exposure of bum-in except for devices which have been hot solder dipped or undergme tin~ fusing after bum-in. 
The sample size number applies to the number of leads nspected except in no case sh~ less than 3 (three) devices be used to 
prC111ide the number of leads required. For BGNCGA packages. solderablity test shall be verified after solder ball or solder column 
attadlment processes per TM 2003. For CGA packages. solder lemperalure shal be main limed in accordance wilh table 1 of 
TM2003. 

'# 1he sample size number of 45 for lead integrity shall be based oo the number of leads or terminals tested and shal be taken fran a 
mnimum of3 devices. Al devices required focthelead iltegritytestshall pass the seal lest and lid torque test. if applicable, (see 1M 
in order to meet the requirements of subgroup 4. Far pin grid array leads and rig id leads, use 1M 2028. Far leaded chip canier 
packages, use condiliai 81. Forleadless chip carrier packages only, use lest caiditicn Dand a sample size number of 15 based on 
the number of pads tested taken frQ'TI 3 devices mnimum. Seal test (subgroup 4b) need ID be perfomted only oo packages having 
leads eximg through a glass seal. For LGNBGA/CGA packages, 1M 2004 does not apply. 

10/ Lid torque test sllal apply ooly lo packages which use a glass-frit-seal lo lead frame, lead or package body (e.g., wherever frit seal 
establishes hermelicity or package integrity). Device packages with lid/heal silk attached on the back side of a fip chip die require a 
lid shear or lid tonJJe test Manufactureisshal submit lest procedures for lid shear test for approval of QA. Lid tor<JJe test shal be 
performed in acC<Jfdance with 1M2024. 

1.11 Test 5811ples for bend strength may, at the menua:turer's gpticn, unless othe,wise specified, be randomly selected prior lo or 
fellowing internal visual (PRESEAL) inspecliai specified in !able IA herein o r 1M 5004, prior lo sealing provided all other specificalia'ls 
requirements are satisfied (e.g., bend strength requirements shall apply to each inspeclial lot. bond strength samples shall be C<U\led 
even iflhe bond WC1Uld have failed ntemal visual exam). Lnlessalherwisespecified, the sample size number for caiditicn C or Dis 
the number of bond pdls selected from a mnimum number of 4 devices, and for cmdition For His the number of dice (not bends} 
(seeTM2011). 

12/ Read and record gmup A subgroups 1, 2 and 3. 

131 The alternate remc:,val-of~ provisialS of 3.3.1 of TM 1005 shal nol apply for test iempellliure above 125"C. 

141 For devices with sdder terminations, Temperature cycling and Cmstanl accelelll.ticn test may be pelformed without bells/columns 
- attsc:hmenl 
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Ml L-PRF-385351... 

TABLE IV. Group C life tes1s. 

MIL-SlD--383 test method and concltions 
Minimum sample size <JJ3.ntity (accept no.) 

Subgroup 
Tests 

ClassQ Class V Class Y 
(class level B) (class level S) (class level S) 

11 11 y 11 Y 

Subgroup1 a. Steady-state life test a. TM 1005 45(0) a.TM 1005 45(0) a. 1M 1005 45(0) 
1000 hours at 125°C 1000 hours at 12s0 c 1000 hours at 125°C 

b. End-point electrical b. /\s specified in the b. As specified in the b. As specified in the 
parameters applicable device applicable device applicable device 

proc..-ement specification procurement specification procurement specification 

11 Life test may be performed on a quantity (accept)criteria of22(0) for 2000 hours at 125-C or equivalent per TM 1005 to attain 
44,000 device hours. For lots ~ater than 200, actual devices shall be used. For lots less than or equal to 200, 1he number 
of actual devices shall be the greater of 5 devices or 1 0 percent of the lot, and the SEC shal supplement actual devices to 
resul in a sample of22 uness acceptable group C data from the same lot of SEC is available for the previous 3 months. The 
SEC shall have been produced under equivalent concltions as the production lot and as close in time as feasible, but not to 
exceed a 3-months period. 

Y Group C life tests shall be performed on the initial prowction lot of actual devices from each wafer lot, in accordance with 
table IV herein. Group C life tests are not required to be performed on subsequent prowction lots when all the following 
concitions are met: 

(a) Subsequent production lots utilize die from 1he same wafer lot as the initial prowction lot. 

(b) Wafers or die remaining from the initial p10riJction lot are to be stored in <ty nitrogen or equivalent controlled storage, 
and in covered containers. 

(c) No major changes to the assembly processes have occurred since the group C test was performed on the wafer lot. 

Nole: For ASICs, a sample size of 5 actual devices may be used with the balance being made up of the SEC. 
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Subgroups lest 

Subgroup1 
sample size 15(0) 

y 

Subgroup2 
sample size 45(0) 

'?! ~( 

Tesls 1/ 

Physical dmensions 

a. Lead/tennilal integ rily 
lest 

b. Seal test 4/ 
(1) F11e leak 
(2) Gross lealr 

c. MIi" BGAJGGA packages 

(i) Ball shear tesl br BGA 
package 

(i) Solder cdurm pull li!sl 
for CGA package 

Subgroup 3 a. ThelJllal shock 
sample size 15(0) 

§I 11 

b. Temperaklre C)'CEg 

c. Moistuie resislalce 

d. Visual exanmation 

e. Seal test 91 
(1)F11e leak 
(2) GrDSS leak 

f. End-point electric II 
parameters 10/ 

MIL-PRF-38535l 

TABLE V. Group D tests {Package related test). 

MIL-SlD.aBJ test methcd and condilicns 

ClassQ 
(class level B) 

TM2016 

Wheie applicable 
a.TM2004 
conciticn B2 (lead raigue) 
or applcable lbr lhe 
package lechnclagy style 

b. TM 1014 
Test condition as 
appicable 

c. BGAICGA paclrages 

(i) For BGA package -
JESD22-B117 

(45 balls from 2 devices 
minmum) 

(ii) For CGA package -
TM2038 

(45 columns from 
2 devices minnum) 

a.TM1011 
Testcondilon B, 
15 cycles mimum 

b. TM 1010 
Testcondilion C, 
100 cycles minirmm 

c. TM 1004 8/ 

d. h accordance with 
visual criteria of 
TM 1004 or TM 1010 

ClassV 
(class level S) 

TM2016 

Wheie applicable 
a. TM2004 
concilioo B2 (lead ratigue) 
or applcable lbr lhe 
package lechn clagy style 

b. TM 1014 
Test ccndition as 
applcable 

c. BGA/CGA packages 

(i) For BGA package -
JESD22-B117 

(45 balls from 2 devices 
nnmum) 

~i) For CGA package -
TM2038 

(45 calm11s from 
2 devices minim1n) 

a. TM 1011 
Test condilm B, 
15 cycles mimum 

b. TM 1010 
Teslcondilion C, 
100 cycles minimum 

c. TM 1004 8/ 

d. h accordance 1Mth 
visual criteria of 
TM 1004 or TM 1010 

ClassY 
(class level S) 

TM2016 

When! applicable 
a.TM2004 
condition B2 (lead ratigue) 
or applcable fur the 
package ta:hnclagy style 

b. ~ 

C. BGIVCGA packages 

(i) ForBGA package -
JESD22-B117 

(45 balls from 2 devices 
nnimum) 

(ii) For CGA package -
TM2038 

(45 colurms t-crn 2 devices 
minimum) 

a. TM 1011 
Test condition B, 
15c)tClesmirllm 

b. TM1010 
Test condition C , 
100 cycles minimum 

c. HAST in accordance with 
JESD22-A118, 
concilim B 

d. In accordance 'IMth visual 
criteria of TM 1 004 or 
TM1010 

e. TM 1014 test condition e. TM 1014 test ccndition e. ~ 
as applcable as applcable 

l As speciled in the 
applcable device 

l As speciled in the 
applcable device 

f. As speciied in lie 
applcable device 
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MIL-PRF-38535L 

TABLE V. Group D tests (Package related test} . - Continued. 

MIL-STD--883 test method and conditions 

Subgroups 

Stmgraup4 
sample size 15(0) 

§.1 ll 

Stmgroup5 
sample size 15(0) 

"l! 

Test 
11 aassa 

(class level B) 

a. Mechanical shock a. TM2002 
condition B minimum 

b. Vibration, variable b. TM2007 
frequency condition A minimum 

c. Constant acceleration c. TM2001 
11/ Test condition E, 

Y1 orientation only 

d. Seal1est d. TM 1014 condition as 
(1 ) Fine leak applicable 
(2) Gross leak 

e. Visual examination e. In accordance with 
visual criteria of TM 2007 

f_ End-point electrical 1. As specified in the 
parameters applicable device 

specification 

a Sall atmosphere a TM 1009 
Test condition A minimum 

b. Visual examination b. In accordance with 
visual criteria of TM 1009 

c.Seal w c. TM 1014 condition as 
(1) Fine leak applicable 
C2) Gross leak 

Internal gas analysis 0GA) TM 1018 3(0) 
test (cavity packages) 5,000 ppm maximum 

waer content at 1 OO"C 

Stmgraup 7 Adhesion of lead finish Where applicable 
TM2025 sample size 15(0) 

'!/ 13{ 141 

aassv 
(dass level S) 

a. TM2002 
condition B minimum 

b. TM 2007 
condition A minimum 

c. TM2001 
Test condition E, 
Y 1 orientation only 

d. TM 1014 conditioo as 
applicable 

e. In accordance with 
visual criteria of TM 2007 

1. As specified in the 
applicable device 
specification 

a. TM 1009 
Test condition A minimum 

b. In accordance with 
visual criteria of TM 1009 

c. TM 1014 condition as 
applicable 

TM 1018 3(0) 
5,000 ppm maximum 
water content at 1 cxrc 

Where applicable 
TM2025 

aassY 
(dass level S) 

a.TM2002 
condition B minimum 

b.TM2007 
condition A minimum 

c.TM2001 
Test condition E, 
Y1 orienta1ion only 

d. !j_/ 

e. In accordance with 
visual cnteria of TM 2007 

f_ As specified in the 
applicable device 
specification 

a TM 1009 
Test condition A minimum 

b. In accordance with 
visual cnteria of TM 1009 

C. ~ 

Wlere applicable 
TM2025 
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SUbgroups 

Subgroups 
sample size 5(0) 

'21 

Subgroup9 
sample size 3(0) 

(3 leads milimum) 
161 

t.lL-PRF-38535L 

TAELE V. Group D tests (Package related test) . - Cmtilued. 

fi/lL-SlD-8S3 test method and condlioos 
Test 
y 

Lid lo«Jle 151 

a. Sddering heat 

b.Seal 
(1) F.-ieleak 
(2) Gross leak 

C. External Visual 
examilatim 

d. End-point electrical 

Class Q 
(class level B) 

Where applicable 
TM2024 

Where applicable 
a. TM2036 

b. TM 1014 cmditim as 
applicable 

c. TM2009 

d. ~ specified in lhe 
appicable device 
specification 

aassV 
( class leo1el s l 

\Mlere applicable 
TM2024 

\Mlere applicable 
a.TM2036 

b. TM 1014 cmditim as 
applicable 

c. TM2009 

d. ~ specified in lhe 
applicable device 
specification 

Class Y 
(class level S) 

Vllhere api-:sble 
TM2024 

Vllhere applicable 
a. TM2036 

b. 51 

C. n.12009 

d. As specified in lhe 
applicable device 
specificatim 

Note: The screening and QClfTCI tables from MIL-PRF-38535 and MIL-STD-883 Test Methods 5004 and 5005 have been 
combined for consistency. A future revision of MIL-STD -883 will reflect th is change as well. Manufacturers shall document in 
their QM plan the screening and QCI/TCI requirements to either MIL-PRF-38535 or M IL-ST D-883. 

1/ ln-Une mmitordata may be substiluted for subgroups D1. D2. D6. D7. and D8 upm approval by Ille qualifyi'lg activity_ The 
- mooilors shall be perfmned by pacll:age type and to the specified subgroup test method(s). The mooitor sample shall be taken at 

a point where no further parameter change occurs, using a sample size and frequency of eq.Jal or greater severity lhan specified 
i'l the particular subgroop. The i'l~i'le ffl<llitor data shall be traceable to the specific inspectiai lot(s) represented (accepted or 
rejected) by the data. 

"?/ Bectrical reject devices from that same i'lspectim lot may be used for samples. For devices with solder terminations, 
subgroups 1. 2. 5 and 8 tests shall be perhrmecl with balls and columns. 

"J.{ The sample size number of 45, C -- 0 for lead iltegrity shall be based oo the number of leads or terminals tested and shall be 
taken from a minimum of 3 devices. All devices required for the lead integrity test shall pass the seal test if applicable (see 41) in 
order to meet the requ iremenls of subgroup 2 For leaded chip canier packages, use condition B1. For pin grid array leads and 
~id leads, use TM2028. Forleadless chip carrier packages aily, use testconditiai Dand a sample size number of 15 (C = 0) 
based m the number of pads tested taken from 3 devices minimum. For LGAIBGA/CGA packages, TM 2004 does not apply. 

1f Seal test (subgr0Up 2b) need be perfDrmed only m packages having leads exiing through a glass seal. 

~ This test is not applicable for class Y nm-hermetic microcircuits devices. 

!¥ Devices used in subgroop 3, ~ermal and Moisture Resistance• may be used in subgroup 4, •Mechanical•. 
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MIL-PRF-38535L 

TABLE V_ Group D tests (Package related test)_ - Continued_ 

II For devices with solder tenninations, subgroups 3 and 4 tests may be perfonned without balls and columns. 

BJ Lead bend stress initial conditioning is not required for leadless chip carrier packages or BGA/CGA packages_ For fine pitch 
packages ( • 25 mil pitch) using a nonconductive tie bar, precondiioning shall be required on 3 devices only prior to the moisture 
resistance test with no subsequent electrical test required on these 3 devices_ The remaining 12 devices from the sample of 15 
devices do not require precondtioning but shall be subjected to the required en¢oint electrical tests. 

!!} After completion of the required visual examinations and prior to submittal to TM 1014 seal tests, the devi;es may have the 
corrosion by-prod.lets removed by using a brisUe brush. 

10/ At the manufacturer's option, end-point electrical parameters may be perfonned after moisture resistance and prior to seal test. 

11/ All microcircuits shall be subjected to constant acceleration_ For microcircuits which are contained in packages that have an 
inner seal or cavity perimeter of 2 inches or more in total length or have a package mass of 5 grams or more may be tested by 
replacing test condition E with condition Dor with test conditions as specified in the applicable device specification. Unless 
otherwise specified in the acquisition document, the stress level for large, monolithic micmciit:uit packages shall not be reduced 
below test condition D_ If the stress level specified is below condition D, the manufacturer must have data to j.lstify this reduction 
and this deviation shall be specified in the QM plan, and data available for review by the preparing or acquiring activity. The 
minimum stress level allowed in this case is condition A_ For flip chip devices, Constant acceleration test is not required 

12/ Test three devices; if one fails, test two additional devices with no failures. At the manufacturer's option, if the initial test sample 
fails a second comJjete sample may be tested at an alternate laboratory that has been issued suitability by the qualifying activity. 
If this sample passes, the lot shall be accepted provided the test data from both submissions is submitted to the <JJalifying 
activty_ 

13/ The adhesion of lead finish test shal not apply for leadess chip carrier, land grid array (LGA), ball grid array (BGA), and column 
grid array (CGA) packages_ 

141 Sample size number 15 leads from 3 devices min mum are based on number of leads with zero failure. 

15/ Lid torque test shall apply only to packages which use a glass-.frit-seal to lead frame, lead or package body (e_g_, wherever frit 
seal establishes henneticity or package integrty). Device packages with lidJheat sink attached on the back side of a flip chip die 
require a lid shear or lid torque test. Manufacturers shall submil test procedlres for lid shear test for approva I of QA. Lid torque 
test shall be perfonned in accordance with TM 2024_ 

16/ This test is performed al qualification/re-qualification of design changes which may affect this tesl The manufacturer shall 
determine, for each package, the applcable conditions from TM 2036 that are appropriate for the mounting conditions, and 
assure by testing, or through their assembly processes, that the part is subjected to an equivalent time/temperature stress. 
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