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1. SCOPE 
 
1.1  Scope.  This drawing documents product assurance class level consisting of high reliability space application device class Y 

ceramic non-hermetic flip chip device.  A choice of case outlines and lead finishes are available and are reflected in the Part or 
Identifying Number (PIN).  When available, a choice of Radiation Hardness Assurance (RHA) levels is reflected in the PIN. 

 
1.2  PIN.  The PIN is as shown in the following example: 
 

For device class Y: 
 

            5962                -                 XXXXX  01           Y                       X  F 
 
 
   __________     _______           _______          _______              _________          ________ 
       Federal           RHA              Device            Device               Case                   Lead 
        supply         designator                    type            class             outline                  finish 
                class          (see 1.2.1)          (see 1.2.2)           designator             (see 1.2.4)         (see 1.2.5) 
   \                                                         /          (see 1.2.3) 
                          \/ 

                  Drawing number 
 

For device class V: 
 
            5962                -                 XXXXX  01           V               X                  X 
 
 
   __________     _______           _______          _______                ______            ________ 
       Federal           RHA              Device           Device                    Case         Lead 
        supply         designator                    type            class            outline         finish 
           classification    (see 1.2.1)          (see 1.2.2)           designator            (see 1.2.4)        (see 1.2.5) 
   \                                                         /                                      (see 1.2.3) 
                         \/ 

                  Drawing number 
 
1.2.1  RHA designator.  Device class Y RHA marked devices meet the MIL-PRF-38535 specified RHA levels and are marked with 

the appropriate RHA designator.  A dash (-) indicates a non-RHA device. 
 
1.2.2  Device type(s).  The device type(s) identify the circuit function as follows: 

 
  Device type Generic number Circuit function 

  
01 XXXXXX XXXXXXXXXXXXXXXXXXXXXXXXXX 

 
1.2.3  Device class designator.  The device class designator is a single letter identifying the product assurance level as listed 

below.   
 

Device class Device requirements documentation 
 

Y   Certification and qualification to MIL-PRF-38535 
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1.2.4  Case outline(s).  The case outline(s) are as designated in MIL-STD-1835 or as follows: 
 

 Outline letter Descriptive designator Terminals Package style 
 

X  See figure X  XXX  Ceramic Column Grid Array (CCGA)   
 
X  See figure X  XXX  Ceramic Ball Grid Array (CBGA)    
 
X See figure X  XXX  Ceramic land Grid Array (CLGA)    

 
1.2.5  Lead finish.  The lead finish is as specified in MIL-PRF-38535 for device class Y.  X/ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
________ 
 
x/   Terminal lead finish F is tin lead alloy with copper spiral column. Package case outline X solder columns material is Sn = xx  
  and Pb = xx and wrapped with copper spiral coil.  A layer of eutectic solder plated over the surface of the Cu spiral. 
 
 Or (if no Cu spiral) 
 
xx/  Terminal lead finish F is tin lead alloy.  Package case outline Y solder columns material is Sn = xx and Pb = xx. 
 
For BGA packages: 
 
x/  Terminal lead finish F is tin lead alloy with bismuth. Package case outline K solder balls material is Sn = xx and Pb = xx and Bi=  

    xx.   
 
 Or (if no Bi or alloy) 
 
xx/  Terminal lead finish F is tin lead alloy.  Package case outline K solder balls material is Sn = xx and Pb = xx. 
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 1.5  Radiation features. XX/ 
 
   Maximum total dose available (high dose rate = 50 – 300 Rad(Si)/s) ......... xx Rad(Si) 
 
   Maximum total dose available (low dose rate ≤ 10m Rad(Si)/s) .................. xx Rad(Si) 
 
   Heavy ion single event phenomenon (SEP): 
 
    No single event latch-up (SEL) occurs at effective LET (see 4.4.4.xx) .. ≤ xxx Mev-cm2/mg 
 
    No single event upset (SEU) occurs at effective LET (see 4.4.4.xx) ..... ≤ xx Mev-cm2/mg 
 
    Single event transient (SET) observed at onset LET (see 4.4.4.xx) ...... xx Mev-cm2/mg 
 
   For Proton test: 
 
     No proton upset error occurs     ................................................................... ≤ xx MeV   
 
      Single event upset (SEU) error rate (SER).................................................. xx   upsets/bit-day   
 
   Neutron irradiation /displacement damage test ........................................... xx  neutrons/cm2   
 
   Prompt dose upset/latch-up test...................................................................xx Rad(Si)/sec   
 
   Dose rate survivability (DRS) test ................................................................xx   Rad(Si)/sec   
 
 
 
 
 
 
 
 
 
 
 
 
 
________ 
 
1/ Stresses above the absolute maximum rating may cause permanent damage to the device.  Extended operation at the 

maximum levels may degrade performance and affect reliability. 
 
XX/ For devices with solder terminations BGA/CGA devices RHA group E subgroups test may be performed without balls and 

Columns in accordance with MIL-PRF-38535. Total ionizing dose (TID) test shall be performed per test method 1019 of MIL-
STD-883. Heavy ion single event phenomenon (SEP) test shall be performed per ASTM F1192 or JESD57. 

 
 

  

Applicable RHA information shall be provided in this section 1.5 
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2.  APPLICABLE DOCUMENTS 
 
2.1  Government specification, standards, and handbooks.  The following specification, standards, and handbooks form a part of 

this drawing to the extent specified herein.  Unless otherwise specified, the issues of these documents are those cited in the 
solicitation or contract. 

 
 DEPARTMENT OF DEFENSE SPECIFICATION 
 
 MIL-PRF-38535   -  Integrated Circuits, Manufacturing, General Specification for. 
 
 DEPARTMENT OF DEFENSE STANDARDS 
 
 MIL-STD-883 - Test Method Standard Microcircuits.  
 MIL-STD-1835 -    Interface Standard Electronic Component Case Outlines. 
 
 DEPARTMENT OF DEFENSE HANDBOOKS 
 
 MIL-HDBK-103 -     List of Standard Microcircuit Drawings. 
 MIL-HDBK-780 -     Standard Microcircuit Drawings. 
 
(Copies of these documents are available online at https://quicksearch.dla.mil/.)  
 
2.2  Non-Government publications.  The following documents form a part of this document to the extent specified herein.  Unless 

otherwise specified, the issues of these documents cited in the solicitation or contract. 
 
JEDEC  –  SOLID STATE TECHNOLOGY ASSOCIATION (JEDEC) 
 
 JESD 57  –  Test Procedures for the Measurement of Single-Event Effects in Semiconductor Devices from Heavy Ion  
    Irradiation 
 
 J-STD-020  –  Moisture/Reflow Sensitivity Classification for Non-hermetic Solid State Surface Mount Devices 
 
 JEP 163  –  Selection of Burn-In/Life Test Conditions and Critical Parameters for QML Microcircuits 
 
 JESD 22-B117  –  Solder ball shear test method 
 
 JESD 471  –  Symbol and Label for Electrostatic Sensitivity Devices. 
 
 JESD 625  –  Requirements for Handling Electrostatic Discharge Sensitive (ESDs) Devices 
 
(Copies of these documents are available online at https://www.jedec.org/.)  
 
ASTM INTERNATIONAL (ASTM) 
 
 ASTM F1192  –  Standard Guide for the Measurement of Single Event Phenomena (SEP) Induced by Heavy Ion Irradiation of  
     semiconductor Devices. 
 
(Copies of these documents are available online at https://astm.org.) 
 
2.3  Order of precedence.  In the event of a conflict between the text of this drawing and the references cited herein, the text of 

this drawing takes precedence.  Nothing in this document, however, supersedes applicable laws and regulations unless a specific 
exemption has been obtained. 
  

https://quicksearch.dla.mil/
https://www.jedec.org/
https://astm.org/
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 3.  REQUIREMENTS 

 
3.1  Item requirements.  The individual item requirements for class Y devices shall be in accordance with MIL-PRF-38535 and as 

specified herein or as modified in the device manufacturer's Quality Management (QM) plan.  The modification in the QM plan shall 
not affect the form, fit, or function as described herein.   

 
3.2  Design, construction, and physical dimensions.  The design, construction, and physical dimensions shall be as specified in 

MIL-PRF-38535 and herein for device class Y. 
 
3.2.1  Case outline(s).  The case outline(s) shall be in accordance with 1.2.4 herein and figure __. 
 
3.2.2  Terminal connections.  The terminal connections shall be as specified on figure ___. 
 
3.2.3  Truth table(s).  The truth table(s) shall be as specified on figure ___. 
 
3.2.4  Block or logic diagram(s).  The block or logic diagram(s) shall be as specified on figure ___. 
 
3.2.5  Radiation exposure circuit.  The radiation exposure circuit shall be maintained by the manufacturer under document revision 

level control and shall be made available to the preparing and acquiring activity upon request. 
 
3.3  Electrical performance characteristics and postirradiation parameter limits.  Unless otherwise specified herein, the electrical 

performance characteristics and postirradiation parameter limits are as specified in table I and shall apply over the full case operating 
temperature range. 

 
3.4  Electrical test requirements.  The electrical test requirements shall be the subgroups specified in table II.  The electrical tests 

for each subgroup are defined in table IA. 
 
3.4.1  Solderability test for BGA/CGA packages.  Solderability test for case outline XX for CGA/BGA package has been verified 

during solder column or ball attachment process in accordance with method 2003 of MIL-STD-883. 
 

3.5  Marking.  The part shall be marked with the PIN listed in 1.2 herein.  In addition, the manufacturer's PIN may also be marked.  
For class Y packages where marking of the entire SMD PIN number is required (see herein 1.2).  For RHA product, the RHA 
designator shall still be marked.  Marking for device class Y shall be used ink or laser mark in accordance with MIL-PRF-38535. 

 
3.5.1  Certification/compliance mark.  The certification mark for device class Y shall be a "QML" or "Q" as required in MIL-PRF-

38535.   
 

3.5.1.1  Electrostatic discharge (ESD) sensitivity mark.  ESD marking on devices and, on container/carriers are required as 
specified in MIL-PRF-38535.  All of the markings shall appear on the carrier, unit pack (e.g., individual foil bag), unit container, or 
multiple carriers (e.g., tubes, rails, magazines) for delivery.  An industry standard symbol for identifying ESD sensitive items (e.g., 
JESD 471 symbol) shall be marked on the carrier or container.  
 

3.5.1.1.1  Moisture sensitivity level (MSL) mark.  Non-hermetic devices such as class Y can exhibit sensitivity to moisture-induced 
stress and must be handled, packaged, and stored in a proper manner to avoid potential damage during assembly solder reflow 
attachment and/or repair operations.  Moisture sensitivity levels are defined as a rating identifying a component’s susceptibility to 
damage due to absorbed moisture when subjected to reflow soldering.  The manufacturer shall be required to define the moisture 
sensitivity level (MSL) for each non-hermetic device in accordance with J-STD-020. 
 

3.5.2  Lot date code.  Flip chip devices lot date code shall be assigned after underfill cured to identify the device with the assembly 
processing and assembly location.  Devices will be traceable through the lot date code to the assembly year, underfill sealing week 
and assembly location.   
 

3.6  Certificate of compliance.  For device class Y, a certificate of compliance shall be required from a QML-38535 listed 
manufacturer in order to supply to the requirements of this drawing (see 6.6.1 herein).  The certificate of compliance submitted to 
DLA Land and Maritime-VA prior to listing as an approved source of supply for this drawing shall affirm that the manufacturer's 
product meets for device class Y and the requirements of MIL-PRF-38535.  

 
3.7  Certificate of conformance.  A certificate of conformance as required for device class Y in MIL-PRF-38535 shall be provided 

with each lot of microcircuits delivered to this drawing.  
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TABLE IA.  Electrical performance characteristics. 

 
 

Test 
 

Symbol 
 

Conditions 
-55°C ≤ TA ≤ +125°C 

 
Group A 

subgroups 

 
Device 

type 
 

Limits 
 

Unit 
  unless otherwise specified   

 
Min 

 
Max  

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

 
See footnotes at end of table. 
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TABLE IA.  Electrical performance characteristics – Continued. 

 
 

Test 
 

Symbol 
 

Conditions 
-55°C ≤ TA ≤ +125°C 

 
Group A 

subgroups 

 
Device 

type 
 

Limits 
 

Unit 
  unless otherwise specified   

 
Min 

 
Max  

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

        

 
See footnotes at end of table. 
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FIGURE 1.  Case outline. 
 
 
 
 
 
 
 
 
 

FIGURE 2.  Terminal connections. 
 
 
 
 
 
 
 
 
 

FIGURE 3.  Truth table. 
 
 
 
 
 
 
 
 
 
 

FIGURE 4.  Block diagram. 
 
 
 
 
 
 
 
 
 

FIGURE 5.  Timing waveforms. 
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4.  VERIFICATION 
 
4.1  Sampling and inspection.  Sampling and inspection.  For device classes Q and V, sampling and inspection procedures shall 

be in accordance with MIL-PRF-38535 or as modified in the device manufacturer's Quality Management (QM) plan.  The 
modification in the QM plan shall not affect the form, fit, or function as described herein.   

 
4.2  Screening.  For device classes Q and V, screening shall be in accordance with MIL-PRF-38535 and shall be conducted on 

all devices prior to qualification and technology conformance inspection. 
 
4.2.1  Additional criteria for device classes Q and V. 

 
a. The burn-in test duration, test condition and test temperature, or approved alternatives shall be as specified in the device 

manufacturer's QM plan in accordance with MIL-PRF-38535.  The burn-in test circuit shall be maintained under document 
revision level control of the device manufacturer's Technology Review Board (TRB) in accordance with MIL-PRF-38535 
and shall be made available to the acquiring or preparing activity upon request.  The test circuit shall specify the inputs, 
outputs, biases, and power dissipation, as applicable, in accordance with the intent specified in method 1015 of MIL-STD-
883. 

 
b. Interim and final electrical test parameters shall be as specified in table II herein. 
 
c. Additional screening for device class V beyond the requirements of device class Q shall be as specified in MIL-PRF-

38535, Appendix B. 
 

4.3  Qualification inspection for device classes Q and V.  Qualification inspection for device classes Q and V shall be in 
accordance with MIL-PRF-38535.  Inspections to be performed shall be those specified in MIL-PRF-38535 and herein for groups A, 
B, C, D, and E inspections (see 4.4.1 through 4.4.4). 

 
4.4  Conformance inspection.  Technology conformance inspection for classes Q and V shall be in accordance with MIL-PRF-

38535 including groups A, B, C, D, and E inspections and as specified. 
 

4.4.1  Group A inspection. 
 

a. Tests shall be as specified in table II herein. 
 

b. For device classes Q and V, subgroups 7 and 8 shall include verifying the functionality of the device. 
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TABLE II.  Electrical test requirements. 

 
Test requirements Subgroups 

(in accordance with 
MIL-STD-883, 

method 5005, table I) 
 Device 

class Q 
Device 
class V 

Interim electrical 
  parameters (see 4.2) 

  

Final electrical 
  parameters (see 4.2) 

1/ 2/ 

Group A test 
  requirements (see 4.4) 

  

Group C end-point electrical 
  parameters (see 4.4) 

  

Group D end-point electrical 
  parameters (see 4.4) 

  

Group E end-point electrical 
  parameters (see 4.4) 

  

 
 1/  PDA applies to subgroup 1. 
 2/  PDA applies to subgroups 1 and 7. 

 
 
4.4.2  Group C inspection.  The group C inspection end-point electrical parameters shall be as specified in table II herein. 
 
4.4.2.1  Additional criteria for device classes Q and V.  The steady-state life test duration, test condition and test temperature, or 

approved alternatives shall be as specified in the device manufacturer's QM plan in accordance with MIL-PRF-38535.  The test 
circuit shall be maintained under document revision level control by the device manufacturer's TRB in accordance with MIL-PRF-
38535 and shall be made available to the acquiring or preparing activity upon request.  The test circuit shall specify the inputs, 
outputs, biases, and power dissipation, as applicable, in accordance with the intent specified in method 1005 of MIL-STD-883. 
 

4.4.3  Group D inspection.  The group D inspection end-point electrical parameters shall be as specified in table II herein. 
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4.4.4  Group E inspection.  Group E inspection is required only for parts intended to be marked as radiation hardness assured 

(see 3.5 herein). 
 
 a.  End-point electrical parameters shall be as specified in table II herein. 
 
 b.  For device classes Q and V, the devices or test vehicle shall be subjected to radiation hardness assured tests as specified 

in MIL-PRF-38535 for the RHA level being tested.  For device class M, the devices shall be subjected to radiation hardness 
assured tests as specified in MIL-PRF-38535, appendix A for the RHA level being tested.  All device classes must meet the 
postirradiation end-point electrical parameter limits as defined in table I at TA = +25°C ±5°C, after exposure, to the 
subgroups specified in table II herein. 

 
5.  PACKAGING 
 
5.1  Packaging requirements.  The requirements for packaging shall be in accordance with MIL-PRF-38535 for device classes Q 

and V. 
 
6.  NOTES 
 
6.1  Intended use.  Microcircuits conforming to this drawing are intended for use for Government microcircuit applications 

(original equipment), design applications, and logistics purposes. 
 
6.1.1  Replaceability.  Microcircuits covered by this drawing will replace the same generic device covered by a contractor-

prepared specification or drawing. 
 
6.2  Configuration control of SMD's.  All proposed changes to existing SMD's will be coordinated with the users of record for the 

individual documents.  This coordination will be accomplished using DD Form 1692, Engineering Change Proposal, or email 
communication. 

 
6.3  Record of users.  Military and industrial users should inform DLA Land and Maritime when a system application requires 

configuration control and which SMD's are applicable to that system.  DLA Land and Maritime will maintain a record of users and 
this list will be used for coordination and distribution of changes to the drawings.  Users of drawings covering microelectronic 
devices (FSC 5962) should contact DLA Land and Maritime-VA, telephone (614) 692-8108. 

 
6.4  Comments.  Comments on this drawing should be directed to DLA Land and Maritime-VA, Columbus, Ohio 43218-3990, or 

telephone (614) 692-0591. 
 
6.5  Abbreviations, symbols, and definitions.  The abbreviations, symbols, and definitions used herein are defined in MIL-PRF-

38535 and MIL-HDBK-1331. 
 

6.6  Sources of supply. 
 

6.6.1  Sources of supply for device classes Q and V.  Sources of supply for device classes Q and V are listed in MIL-HDBK-103 
and QML-38535.  The vendors listed in MIL-HDBK-103 and QML-38535 have submitted a certificate of compliance (see 3.6 
herein) to DLA Land and Maritime-VA and have agreed to this drawing. 
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