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Rich History Serving the Space 
Market 
Our certified facilities have been supplying products for 
military and space applications since 1972. ADI offers 
end-to-end state-of-the-art signal chain solutions, 
including precision linear, data conversion, RF/µW, and 
power management. ADI’s extensive space products 
portfolio over the many years has supported missions 
both close to home and distant planets, enabling 
humanity to continue to expand our knowledge beyond 
our world and improve life on Earth. 

ADI Space-Qualified Products  

For a complete and updated list of engineering and 
space grade products, which include QMLV products 
developed to support traditional Space applications, 
and our expanding Commercial Space product portfolio 
developed to support the evolving New Space Market, 
visit analog.com/space. 

 

Open-Market Space Products:   
An Alternative to SCD’s 
Over many years ADI has supplied SMD (5962) and 
custom Source Control Drawing (SCD) products to 
support a wide variety of space applications. To address 
challenges with high-demand SCD products, ADI has 
developed standard open-market offerings: 

 ASD model per MIL-PRF-38535 Class Level S & 
Class Q 

 ASD-lite model per MIL-PRF-38535 Class Level S 
with reduced QCI sample plan. 

 SID (Selected Item Drawing) model, commercial 
devices with select up-screening performed.  

Some benefits of ADI’s Standard Space Products include: 
 
 Certified Facilities—All of ADI’s standard space 

products are fabricated, assembled, and tested in 
our QMLV certified manufacturing lines (except 
where noted). 

 WLAT—Wafer Lot Acceptance Test or SEM analysis 
is available on most products (except where noted 
or not applicable). 

https://analog.com/SPACE
https://www.analog.com/en/solutions/aerospace-and-defense/space.html
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 Traceability—Standard products are traceable 
back to the wafer lot or individual wafer level and 
manufactured from a separately-maintained die 
bank. 

 High-Reliability Lead Finish—All standard products 
are available with either gold or hot-solder-dip lead 
finishes as indicated in their datasheets. 

 PCN—Get notified any time a change is made to a 
product with Product Change Notification. 

 Standard Part Marking—All ASD space products are 
marked with the standard part number, lot seal date 
code, and the ADI logo (or the LTC logo for certain 
products released before the acquisition). 

 Quality Conformance Inspection (QCI)—See the 
tables below for more information on what is 
included in the Conformance Inspection. 

 Certificate of Conformance (C-of-C)—Shipped 
with every flight unit delivery.  

Rigorous Screening and 
Qualification 
Once your satellites reach orbit, the last thing you want 
is a failure that causes irreparable damage and 
jeopardizes the mission. That is why ADI screens every 
standard space product to the same level of quality as 
our QMLV products. ADI’s standard space products 
receive qualification screening that is in-line with the 
standards set by MIL-PRF-38535. 

Standard Space Products QCI Includes: 
 
 Group B—Per MIL-PRF-38535, Table II with 

attributes. 

 Group C—Per MIL-PRF-38535, Table IV with 
attributes and variables. 

 Group D—Per MIL-PRF-38535, Table V with 
attributes. 

 Group E, Subgroup 2—Performed on radiation 
hardness assured (RHA) devices; tested per MIL-
STD-883 TM1019. On RHA-devices, Group E data 
summary will be included in Test Reports, if 
purchased.  

 Deltas—Measured over pre- and post-burn-in on 
selected parameters as defined in the device’s 
datasheet. 

 SEM Inspection—Available on most products 
except where not applicable (noted in the 
datasheet). 

Optional Test Report Data Packs 
ADI’s standard space products come with the option to 
purchase a test report with each shipment, providing 
data on the specific units purchased.  

ADI’s optional test report data packs include: 
 
 100% Processing Attributes Data 

 100% Electrical Test Variable Data 

 Radiographic Inspection Report 

 Wafer Lot Acceptance (WLA) or SEM report 

 Failure Analysis Report (if applicable) 

 Group A Attributes Data 

 Quality Conformance Inspection (QCI) Data 

Class K Die Products  
In addition to our traditional packaged hermetic space 
products, ADI also offers space-grade die manufactured 
in the same wafer fab sites as our packaged parts. These 
chip devices undergo an Element Evaluation per 
MILPRF-38534 and are fully traceable to the wafer lot or 
the individual wafer if requested. In exceptional cases, 
products can also be made available per a customer’s 
Source Control Drawing. 

There are multiple benefits to purchasing space-qualified 
die directly from ADI as opposed to up-screening them 
with third-party vendors: 

 Fabrication Facility—ADI’s space-qualified die are 
manufactured in our MIL-PRF-38535 Class V 
certified wafer fabrication sites. 

 WLAT—Each wafer lot undergoes Wafer Lot 
Acceptance Testing per MIL-STD-883, Test Method 
5007. 

 Traceability— Each device can be traced back to 
the wafer lot from which it originated. It can also be 
traced to the individual wafer if requested. 

 Seamless Technical Support—Working directly 
with ADI ensures that you can get the technical 
support you need, which third-party vendors may 
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have difficulty providing if they are not as intimately 
familiar with the device. 

 Radiation Hardness Assurance (RHA)—Some of 
ADI’s space-qualified die products also include 
radiation performance guarantees. The standard 
test plan is per MIL-STD-883 TM1019. 

Prototyping with Engineering 
Models (EMX)  
When developing a new design, prototyping with fully 
screened space-grade devices can be impractical. That 
is why ADI offers engineering models that can be used 
for prototyping purposes before your design is ready for 
production. If a prototype engineering model does not 
appear in the list, please contact the local sales 
representative to explore other available options. ADI’s 
space EMX models have the same fit, form, and function 
over the full temperature range of standard flight units. 
These are manufactured from the same raw material set 
and processed on the same manufacturing assembly 
and test line as the standard space products. EMX units 
are processed through a 240-hour burn-in so that the 
same electrical performance as the final production 
units can be expected. These engineering models do not 
undergo quality conformance inspection and are 
therefore not recommended for flight use. 

 

Manufacturing Locations 

Space Level 
Screening  

Wafer Fab Assembly 
Screening and Quality 

Conformance Inspection 

MIL-PRF-38535 Class 
V Compliant QMLV 
Devices 

 ADI Wilmington, MA 
 ADI Limerick, Ireland 
 ADI Camas, WA 
 ADI Santa Clara Die 

Bank 

 ADI Cavite, 
Philippines 

 Golden Altos, 
Fremont, CA 

 ADI Cavite, 
Philippines  

Standard Space 
Products (non-QMLV) 

 ADI Wilmington, MA 
 ADI Limerick, Ireland 
 ADI Camas, WA 
 ADI Santa Clara Die 

Bank 
 TSMC Taiwan 
 Various Foundries 

 ADI Cavite, 
Philippines 

 ADI Chelmsford, MA 
 Golden Altos, 

Fremont, CA 
 

 ADI Cavite, 
Philippines 

 ADI Chelmsford, MA 
 

Customer Specific 
Special Flows (SCD) 

 Various Foundries  Various locations  ADI Chelmsford, MA 
 ADI Cavite, 

Philippines 
 

Selected Item 
Drawings (SID).  
Various screening 
flows 

 Various Foundries  Various locations  ADI Chelmsford, MA 
 ADI Cavite, 

Philippines 
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ADI ASD / ASD-Lite Space Screening Flow Matrix 

Screen/Test 
Cavite, 

Philippines 
Chelmsford, 

MA 
MIL-STD-883 Test Method and Condition 

1. ESD No deviation No deviation Initial qualification plan 
2. Wafer Lot 

Acceptance 
No deviation May not be 

available from 
certain fabs1, 2 

TM 5007 

3. Non-Destruct Bond 
Pull 

Alternate 
Flow 

No deviation 100% to TM2023; Alternate Flow equivalent 
to DSCC QMLV baseline process flow3 

4. Internal Visual No deviation No deviation 100% to TM2010, Condition A 
5. Temperature Cycling 10 cycles 10 cycles 100% to TM1010, Condition C 
6. Constant 

Acceleration 
No deviation No deviation 100% to TM2001, Condition E 

7. Visual Inspection No deviation No deviation 100% to TM2009 
8. PIND No deviation No deviation 100% to TM2020, Condition A 
9. Serialization No deviation No deviation 100% to TM2009 
10. X-Ray No deviation No deviation4 100% to TM2012 
11. T1 Pre-Burn-In 

Electrical 
No deviation No deviation 100% according to device specification 

12. Reverse Bias Burn-In No deviation N/A 100% to TM1015, 72hr at 150C min, if 
required 

13. T2 Interim Electrical No deviation N/A 100% according to device specification 
14. Burn-In No deviation No deviation 100% to TM1015, 240hr at 125C min 
15. T3 Post-Burn-In 

Electrical 
No deviation No deviation5 100% according to device specification 

16. PDA No deviation No deviation 5%, 3% catastrophic 
17. Final Electrical No deviation No deviation 100% according to device specification 
18. Group A No deviation No deviation MIL-PRF-38535 
19. Seal, Fine Leak No deviation No deviation 100% to TM1014 

20. Seal, Gross Leak No deviation No deviation 100% to TM1014 
21. External Visual No deviation No deviation 100% to TM2009 
22. Radiation Latch-Up No deviation No deviation When specified 

QCI--    
23. Group B No deviation 6 MIL-PRF-38535 
24. Group C No deviation No deviation MIL-PRF-38535 
25. Group D No deviation 6 MIL-PRF-38535 
26. Group E No deviation No deviation1 MIL-PRF-38535 
 
Notes 
1 Noted on datasheet if not available. 
2 SEM available on all products when applicable. 
3 Effective March 2003, PCN Number 02_0064. 
4 MIL-STD-883, Test Method 2012 X-Ray inspection acceptance requirements may include solder fillet as part of design seal width for LH, LSH, and 

G packages. 
5 T2 refers to Post-Burn-in for products from the Chelmsford, MA facility, as there is no interim electrical performed. 
6 ASD No deviation, ASD-Lite reduced Group B & D sample size. 
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Quality Conformance Inspection Sampling Plan – ASD Model (All Locations) 

Subgroup Test 
Sample Size & 

Acceptable Failures 
Comments 

Group B, MIL-STD-883 Method 5005, Table II 
1  Resistance to Solvents 3(0) Not required for laser-

marked parts 
2 a. Bond Strength 

b. Die Shear 
22(0)1, 9 

3(0)9 
 

3 Solderability 22(0)2, 9  
Group C, MIL-STD-883 Method 5005, Table III 
1 Life Test 45(0)  
Group D, MIL-STD-883 Method 5005, Table IV 
1 Physical Dimensions 15(0) Flight units used 
2 a. Lead Integrity 

 
b. Seal 

45(0)2, 7, 8  (Leaded) 
15(0)2, 8   (Leadless) 
45(0)2, 8 

Condition B2 
Condition D 

3 a. Thermal Shock 
b. Temperature Cycling 
c. Moisture Resistance 
d. Seal 
e. Visual Examination 
f. End-Point Electrical5 

15(0) for all tests Flight units used 

4 a. Mechanical Shock 
b. Vibration, Variable 

Frequency 
c. Acceleration 
d. Seal 
e. Visual Examination 
f. End-Point Electrical5 

15(0) for all tests Flight units used. 
Devices from Subgroup 
3 may be used. 
Acceleration: Y1 only 

5 a. Salt Atmosphere 
b. Seal 
c. Visual Examination 

15(0) for all tests Not performed on 
RF/µW Products 

6 Internal Water Vapor 3(0)8 or 5(1)8  
7 Adhesion of Lead Finish 15(0)2, 8  
8 Lid Torque 5(0)4, 8 As Applicable. 
9 a. Soldering Heat 

b. Seal 
c. External Visual  
d. End-Point Electrical5 

3(0)3 for all tests Flight units used 
when applicable 

Group E, MIL-PRF-38535, Table C-I 6 

2 Total Ionization Dose 22(0) per wafer lot, OR 
4(0) per wafer 

MIL-STD-883 Method 
1019, Condition A 

https://analog.com/SPACE
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Notes 

1 Applies to the number of wires in a minimum of 4 devices. 
2 Applies to the number of leads on a minimum of 3 devices. 
3 Performed at qualification or design changes that may affect this test. 
4 Applies to packages which use glass-frit-seal to lead frame, lead or package body. 
5 End-Point Electrical test is performed at +25C only. 
6 As required by process technology. 
7 Test Condition B2 will be met by lead forming process per MIL-STD-883 TM2004 Paragraph 3.2 (Procedure for pre-formed leads) 
8 Electrical rejects may be used. 
9 Post burn-in rejects may be used.  

Quality Conformance Inspection with Reduced Sampling Plan – ASD-Lite Model 
(Chelmsford, MA)  

Subgroup Test 
Reduced Sample Size & 

Acceptable Failures 
Comments 

Group B, MIL-STD-883 Method 5005, Table II 
1 a. Physical Dimensions 

b. Internal Water Vapor 
2(0) 
3(0) or 5(1) 

Performed in Group D 

2 a. Resistance to Solvents 
b. Internal Visual Inspection 
c. Bond Strength 
d. Die Shear 

3(0) 
3(0) 
22(0)1, 8 

3(0)8 

Resistance to solvents not 
required for laser-marked parts 

3 Solderability 22(0)2, 8  
4  

a. Lead Integrity 
 
b. Seal  
c. Lid Torque 

 
45(0)2, 5 (Leaded) 
15(0)2 (Leadless) 
45(0)2 
45(0)3 

Performed in Group D 
Condition B2 
Condition D 
 
As Applicable 

5 Life Test 5(0)  
6 a. Electrical Test4 

b. Temperature Cycling 
c. Acceleration 
d. Seal  
e. End-Point Electrical4 

5(0) for all tests  

Group D, MIL-STD-883 Method 5005, Table IV 

1 Physical Dimensions 5(0) Flight units used 

2 a. Lead Integrity 
 
b. Seal 

45(0)2, 5, 7 (Leaded) 
15(0)2, 7 (Leadless) 
45(0)2, 7 

Condition B2 
Condition D 

3 a. Electrical Test4 
b. Thermal Shock 
c. Temperature Cycling 
d. Moisture Resistance 
e. Visual Inspection 
f. Seal 
g. End-Point Electrical4 

5(0) for all tests Flight units used 

https://analog.com/SPACE
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Subgroup Test 
Reduced Sample Size & 

Acceptable Failures 
Comments 

4 a. Electrical Test4 
b. Mechanical Shock 
c. Vibration, Variable 

Frequency 
d. Acceleration 
e. Seal 
f. Visual Inspection 
g. End-Point Electrical4 

5(0) for all tests Flight units used. 
Devices from Subgroup 3 may be 
used. 
 
Acceleration: Y1 only 

6 Internal Water Vapor 3(0) or 5(1)  

7 Adhesion of lead Finish 15(0)2, 7  

8 Lid Torque 5(0)3, 7 As applicable. 

9 a. Soldering Heat 
b. Seal 
c. Visual inspection 
d. End-Point Electrical4 

3(0)6 for all tests Flight units used when 
applicable. 

Notes 

1 Applies to the number of wires in a minimum of 4 devices. 
2 Applies to the number of leads on a minimum of 3 devices. 
3 Applies to packages which use glass-frit-seal to lead frame, lead or package body. 
4 Electrical Test and End-Point Electrical test is performed at +25C only. 
5 Test Condition B2 will be met by lead forming process per MIL-STD-883 TM2004 Paragraph 3.2 (Procedure for pre-formed leads). 
6 Performed at qualification or design changes that may affect this test. 
7 Electrical rejects may be used.  
8 Post burn-in rejects may be used.  
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ADI Class Level B and Enhanced Class Q Screening Flow Matrix 

Screen/Test 
Class 

Level B 
Enhanced 

Class Q 
Chelmsford, MA 

MIL-STD-883 Test Method  
and Condition 

1. ESD ✓ ✓ No deviation Initial qualification 

2. Wafer Lot 
Acceptance 

N/R Optional May not be 
available from 
certain fabs1, 2 

TM 5007 

3. Internal Visual ✓ ✓ No deviation 100% to TM2010, Condition B 

4. Temperature 
Cycling 

✓ ✓ 10 cycles 100% to TM1010, Condition C 

5. Constant 
Acceleration 

N/R ✓ No deviation 100% to TM2001, Condition E 

6. Visual 
Inspection 

✓ ✓ No deviation 100% to TM2009 

7. Particle Impact 
Noise Detection 
(PIND) 

N/R ✓ No deviation 100% to TM2020, Condition A 

8. Serialization ✓ ✓ No deviation 100% to TM2009 

9. Radiographic 
(X-Ray)  

N/R ✓ No deviation 100% to TM2012. Two views 

10. Pre-Burn-In 
Electrical 

✓ ✓ No deviation 100% according to device 
specification 

11. Burn-In ✓ ✓ No deviation 100% to TM1015, 160hr at 125C min 

12. Post-Burn-In 
Electrical 

✓ ✓ No deviation 100% according to device 
specification 

13. Percent 
Defective 
Allowable (PDA) 

✓ ✓ No deviation 5%, 3% catastrophic 

14. Final Electrical ✓ ✓ No deviation 100% according to device 
specification 

15. Group A ✓ ✓ No deviation MIL-PRF-38535 

16. Seal, Fine Leak ✓ ✓ No deviation 100% to TM1014 

17. Seal, Gross Leak ✓ ✓ No deviation 100% to TM1014 

18. External Visual ✓ ✓ No deviation 100% to TM2009 

QCI-- ✓ ✓   

19. Group B ✓ ✓ No deviation MIL-PRF-38535 

20. Group C ✓ ✓ No deviation MIL-PRF-38535 

21. Group D ✓ ✓ No deviation MIL-PRF-38535 

22. Group E N/R N/R N/A TM1019 

 

Notes 

1 Noted on datasheet or Selected Item Drawing if not available 
2 SEM available on all products when available 

https://analog.com/SPACE
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Quality Conformance Inspection Sampling Plan – Class Level B and Enhanced Class Q 
Model (Chelmsford, MA) 

Subgroup Test 
Sample Size & 

Acceptable Failures 
Comments 

Group B, MIL-STD-883 Method 5005, Table II 
1  Resistance to Solvents 3(0) Not required for laser-marked parts 
2 a. Bond Strength 

b. Die Shear 
22(0)1, 8 
3(0)8 

 

3 Solderability 22(0)2, 8  
Group C, MIL-STD-883 Method 5005, Table III 
1 Life Test 45(0)  
Group D, MIL-STD-883 Method 5005, Table IV 
1 Physical Dimensions 15(0) Flight units used 
2 a. Lead Integrity 

 
b. Seal 

45(0)2, 6, 7 (Leaded) 
15(0)2, 7 (Leadless) 
45(0)2, 7 

Condition B2 
Condition D 

3 a. Thermal Shock 
b. Temperature Cycling 
c. Moisture Resistance 
d. Seal 
e. Visual Inspection 
f. End-Point Electrical5 

15(0) for all tests Flight units used 

4 a. Mechanical Shock 
b. Vibration, Variable 

Frequency 
c. Acceleration 
d. Seal 
e. Visual Examination 
f. End-Point Electrical5 

15(0) for all tests Flight units used. 
Devices from Subgroup 1 may be 
used. 
Acceleration: Y1 only 

5 a. Salt Atmosphere 
b. Seal 
c. Visual 

15(0) for all tests Not performed on RF/µW Products 

6 Internal Water Vapor 3(0)7 or 5(1)7  
7 Adhesion of Lead Finish 15(0)2, 7 As applicable.  
8 Lid Torque 5(0)4, 7 As Applicable. 
9 a. Soldering Heat 

b. Seal 
c. Visual Inspection 
d. End-Point Electrical5 

3(0)3 for all tests Flight units used when applicable 

Notes 
1 Applies to the number of wires in a minimum of 4 devices. 
2 Applies to the number of leads on a minimum of 3 devices. 

3 Performed at qualification or design changes that may affect this test. 

4 Applies to packages which use glass-frit-seal to lead frame, lead or package body. 
5 End-Point Electrical test is performed at +25C only. 

6 Test condition B2 will be met by lead forming process per MIL-STD-883 TM2004 Paragraph 3.2 (Procedure for pre-formed leads). 

7 Electrical rejects may be used. 
8 Post burn-in rejects may be used. 
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ADI Standard Space Product Model Naming Convention 
Applies to ADI-designated part numbers, example shown below. For QML Class “V” products, see the appropriate Standard Military Drawing 5962-XXXXX.  
 
|-----------------------------------------------------------Device Type (per Analog Devices Space Level Data Sheets) 
| |-------------------------------------------------Total Dose Radiation Hardness Assurance Designation  
| | |---------------------------------------Electrical Grade 
| | | |----------------------------- Radiation Testing Designator 
| | | | |-------------------Lead Finish 
| | | | | |---------Package Suffix 
ADxxxx R 9 0 3 J 
| | | | | |----------Packages: 
| | | | |  C = Die 
| | | | |  D = Sidebrazed Ceramic DIP 
| | | | |  E = Ceramic Leadless Chip Carrier 
| | | | |  F = Ceramic Bottom Brazed Flat Pack (2, 10, 14, 16, & 28 Lead) 
| | | | |  G = Ceramic Pin Grid Array 
| | | | |  G7 = 7-Lead Hermetic 16.1 x 17.3 x 1.7mm, Surface Mount  
| | | | |  G8 = 8-Lead Hermetic 10.2 x 4.6 x 1.8mm, Surface Mount  
| | | | |  G16 = 16-Lead Hermetic 11.4 x 11.4 x 1.7mm, Surface Mount  
| | | | |  G24 = 24-Lead Hermetic 12.4 X 12.4 X 2.4mm, Surface Mount 
| | | | |  G32 = 32-Lead Hermetic 16 x 16 x 1.96mm, Surface Mount 
| | | | |  H = Hermetic Metal Can 
| | | | |  J = 8-Lead TO-99 Can 
| | | | |  L = 10-Lead Ceramic Flat Pack (CERPAK) 
| | | | |  LH5 = Hermetic 5.1x5.1x1.4mm Surface Mount 
| | | | |  LH250 = Hermetic 6.35x6.35x1.27mm Surface Mount 
| | | | |  LSH6 = Hermetic 6.0x6.0x1.52mm, Surface Mount 
| | | | |  LSH7 = Hermetic 7.0x7.0x1.52mm, Surface Mount 
| | | | |  FSH10 = Hermetic 18.0x12.35x3mm Surface Mount 
| | | | |  M = 14-Lead Flat Pack 
| | | | |  N = 24-Lead Flat Pack 
| | | | |  Q = 16-Lead Ceramic DIP (legacy-PMI), Ceramic DIP-Glass Seal (legacy-ADI) 
| | | | |  R = 20-Lead Ceramic DIP 
| | | | |  RC = 20-Lead Leadless Carrier 
| | | | |  T = 28 Lead Ceramic DIP 
| | | | |  TC = 28-Lead Leadless Carrier 
| | | | |  X = 18-Lead Ceramic DIP 
| | | | |  Y = 14-Lead Ceramic DIP 
| | | | |  Z = 8-Lead Ceramic DIP 
| | | | |--------------------Lead Finish: 
| | | |   0 = DIE, Lead Finish is N/A 
| | | |   1 = Gold Finish 
| | | |   3 = Solder Dipped  (except where noted) 
| | | |------------------------------Radiation Testing Designator: 
| | |    0 = Standard product (see Note 2) 
| | |    1 = Radiation testing performed, performance not guaranteed (non-RHA) 
| | |----------------------------------------Electrical Grade: 
| |     -000 = Standard Die – call factory for datasheet 
| |     -9XX = “A”, "M", or “U” Grade 
| |     -8XX = “B”, "L", “T”, or Plain Grade 
| |     -7XX = "K", or “S” Grade 
| |--------------------------------------------------Total Dose Radiation Hardness Assurance Designation per MIL-PRF-38535 ¶ 3.4.3 RHA 
|      R = 105 Rads (Si)         P = 3 x 104 Rads (Si) 
|      L = 5 x 104 Rads (Si)         D = 104 Rads (Si)   
|      “0” or “-“ = No radiation testing performed, see Note 1 
|------------------------------------------------------------Device Type 
 
Note 1: Due to previous ordering system limitations, ADI uses the “0” and “–“ interchangeably to indicate that the part is not radiation qualified.   

Orderable part number and system generated documentation (System C of C and packing list) will indicate part # (ex… AD16710703D). 
Manual generated documentation (Space Level C of C, Test Report if ordered) and the actual part marking will indicate part # (ex… AD1671-703D). 

Note 2: For products with no Total Dose Radiation Hardness Assurance Designation, a “0” indicates that no production radiation testing is performed. See device datasheet as 
superseding document. 
 
Examples: 
AD9058-803D …………………. AD9058, “T” Grade, Sidebrazed package, Solder-Dipped Lead Finish. 
AD9058R803D………………… AD9058, “T” Grade, Sidebrazed package, Solder-Dipped Lead Finish, Qualified to 100Krad 
PM139-000C....................... PM139, Standard Die. 
PM139R000C…………………… PM139, Standard Die, Qualified to 100Krad 
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