
 
 - 1 -

DIN EN 16602-60-05:2014-12 (E) 
 
 
Space product assurance - Generic procurement requirements for hybrids; English 
version EN 16602-60-05:2014 
 
 
Contents            Page 
 
 

Foreword .................................................................................................................... 6 

Introduction ................................................................................................................ 7 

1 Scope ....................................................................................................................... 8 

2 Normative references ............................................................................................. 9 

3 Terms, definitions and abbreviated terms .......................................................... 10 

3.1 Terms from other standards .................................................................................... 10 

3.2 Terms specific to the present standard ................................................................... 10 

3.3 Abbreviated terms................................................................................................... 11 

4 Sequence of procurement activities ................................................................... 13 

5 Selection of hybrid microcircuit manufacturer .................................................. 16 

5.1 General ................................................................................................................... 16 

5.2 Hybrid microcircuit manufacturer categories ........................................................... 16 

5.2.1 Category 1 manufacturer (preferred case) ................................................ 16 

5.2.2 Category 2 manufacturer (non-preferred case) ......................................... 16 

6 Validation procedure for a hybrid microcircuit manufacturer .......................... 17 

6.1 General ................................................................................................................... 17 

6.2 Hybrid circuit technology identification form (HTIF) ................................................. 17 

6.2.1 General ..................................................................................................... 17 

6.2.2 HTIF for approved manufacturers (category 1) .......................................... 17 

6.2.3 HTIF for manufacturer pending capability approval by the approving 
authority (category 1) ................................................................................ 18 

6.2.4 HTIF for manufacturer not approved by the approving authority 
(category 2) ............................................................................................... 18 

6.3 Validation of category 2 manufacturers ................................................................... 19 

6.3.1 General ..................................................................................................... 19 

6.3.2 Construction analysis on representative samples ...................................... 19 

6.3.3 Quality and technical audit ........................................................................ 19 

7 Design requirements ............................................................................................ 21 



 
 - 2 - 

7.1 General ................................................................................................................... 21 

7.1.1 Overview ................................................................................................... 21 

7.1.2 Design activities ........................................................................................ 21 

7.2 Detail specification for hybrid circuits ...................................................................... 22 

7.3 Design approval (circuit type approval) ................................................................... 22 

7.3.1 General ..................................................................................................... 22 

7.3.2 Procedure for a new hybrid circuit which is “non similar” to a 
reference circuit ........................................................................................ 23 

7.3.3 Procedure for a new hybrid circuit which is “similar” to a reference 
circuit ........................................................................................................ 24 

7.3.4 Procedure for a “recurrent” hybrid circuit ................................................... 24 

8 Procurement of passive and active chips .......................................................... 25 

8.1 General ................................................................................................................... 25 

8.1.1 Introduction ............................................................................................... 25 

8.1.2 Selecting chip suppliers ............................................................................ 27 

8.1.3 Specifications ............................................................................................ 27 

8.1.4 Requirements for chip lots ......................................................................... 27 

8.2 Procurement of passive chips ................................................................................. 28 

8.2.1 General ..................................................................................................... 28 

8.2.2 Bondability test .......................................................................................... 28 

8.2.3 Lot acceptance test (LAT) ......................................................................... 28 

8.3 Procurement of active chips .................................................................................... 29 

8.3.1 General ..................................................................................................... 29 

8.3.2 Bondability test .......................................................................................... 30 

8.3.3 User LAT ................................................................................................... 30 

8.4 Procurement of hermetically encapsulated chips .................................................... 32 

9 Procurement of materials and piece parts ......................................................... 33 

9.1 Overview ................................................................................................................ 33 

9.2 Selection of materials and piece parts .................................................................... 33 

9.3 Specifications ......................................................................................................... 33 

9.4 Requirements for materials and piece parts ............................................................ 34 

10 Manufacturing and screening of hybrid circuit lots ........................................ 35 

10.1 Manufacturing ......................................................................................................... 35 

10.2 Marking ................................................................................................................... 35 

10.2.1 General ..................................................................................................... 35 

10.2.2 Special cases ............................................................................................ 36 

10.3 Screening ............................................................................................................... 36 



 
 - 3 -

10.3.1 General ..................................................................................................... 36 

10.3.2 Thermographic test ................................................................................... 39 

10.3.3 Pre-seal burn-in ........................................................................................ 40 

10.3.4 Photograph of circuits ............................................................................... 40 

10.3.5 Conditions for constant acceleration and mechanical shock ...................... 40 

10.3.6 Test condition for PIND ............................................................................. 40 

10.3.7 Leak tests ................................................................................................. 41 

10.3.8 Physical dimensions .................................................................................. 41 

10.3.9 Burn-in test ............................................................................................... 41 

10.3.10 Radiographic inspection ............................................................................ 41 

10.4 Lot rejection ............................................................................................................ 41 

10.4.1 Definition of failure modes ......................................................................... 41 

10.4.2 Criteria for lot rejection .............................................................................. 42 

10.4.3 Disposition of rejected lots ........................................................................ 43 

10.5 Repair provisions .................................................................................................... 43 

10.5.1 General ..................................................................................................... 43 

10.5.2 Element replacement ................................................................................ 43 

10.5.3 Wire re-bonding ........................................................................................ 43 

10.5.4 Compound bonding ................................................................................... 44 

10.5.5 Delidding of hybrid circuits ........................................................................ 44 

11 Customer inspection and review ...................................................................... 45 

12 Lot acceptance tests for hybrid circuits ........................................................... 46 

12.1 General ................................................................................................................... 46 

12.1.1 Overview ................................................................................................... 46 

12.1.2 Samples .................................................................................................... 46 

12.2 Category 1 manufacturer ........................................................................................ 47 

12.2.1 Option 1: Production lot control ................................................................. 47 

12.2.2 Option 2: Lines under TRB management and statistical process 
control ....................................................................................................... 48 

12.3 Category 2 manufacturer (validated for the project) ................................................ 49 

13 Hybrid delivery and data package ..................................................................... 53 

13.1 General ................................................................................................................... 53 

13.2 Data documentation ................................................................................................ 53 

13.2.1 General ..................................................................................................... 53 

13.2.2 Cover sheets ............................................................................................. 54 

13.2.3 Certificate of conformity ............................................................................ 54 

13.3 Packaging and despatch......................................................................................... 54 



 
 - 4 - 

14 DPA test sequence ............................................................................................. 55 

Bibliography ............................................................................................................. 76 

 
Figures 
Figure 4-1: Sequence of activities in the procurement of hybrid microcircuits ....................... 14 

Figure 4-2: Hybrids procurement flow ................................................................................... 15 

Figure 8-1: Flow of Procurement of Active and Passive components ................................... 26 

Figure 10-1:  Screening test sequence ................................................................................. 37 

Figure 12-1: Lot acceptance tests for the first production lot manufactured by a 
category 2 manufacturer .................................................................................... 51 

 
Tables 
Table 8-1:  Sample size and acceptance criteria for LAT of passive chips ............................ 29 

Table 8-2: Sample size and acceptance criteria for user LAT on active chips ....................... 31 

Table 10-1: Test conditions for constant acceleration and mechanical shock ....................... 40 

Table 12-1: Sample size for hybrids lot acceptance tests ..................................................... 47 

Table 12-2: Lot acceptance tests and sample size ............................................................... 47 

Table 12-3: Production acceptance tests and sampling ........................................................ 50 

Table 12-4: Definition of tests ............................................................................................... 51 

 

 


		2026-04-20T08:02:18+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




