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ANALYTICAL SOLUTIONS , INC. performs analysis work as a technical service to its customers and extends every effort to report
reliable data and an accurate interpretation thereof.  However, ANALYTICAL SOLUTIONS , INC. agrees only to apply its best 
professional effort to any work performed.  NO WARRANTY IS EXPRESSED OR IMPLIED REGARDING RESULTS OBTAINED.
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Analysis: 0605-1666-D

Objective: DPA W/PROHIBITED MATERIAL

SANDIA NATIONAL 
LABORATORIES

Report: C. ARCHIBEQUE

P.O. Number: 30286-CURTIS

Date Received: 05-23-2006

06-05-2006

Approved: G DOWNING

ANALYSIS SUMMARY:

These silicon, switching diodes are assembled in a glass body surface mount package.

During the course of this analysis, no problems were observed.

These devices PASSED the requirements.

Device: JANS1N6640US

Markings: (side){black cathode band}
{s/n}
(all markings are identical)

3743-3745

Vendor: MICROSEMI

Function: DIODE, GLASS BODY

Package: SURFACE MOUNT

Date Code: 0532

ITEM #SAT7163
SNL LOT #2006050084

Line #2006066
82182-410.306Project #:

CONCLUSIONS:

3Quantity:
Serial Numbers:

Customer: Report Date:

LORI CURTISContact:

Traceability:

-Rev 



Analysis: _______________________ Date: 06-05-06_____________

DPA Checklist per MIL-STD-1580 Method 13.1 Diodes, glass bodied, axial 
leaded and surface mount (MIL-PRF-19500)

TASK SPECIFICATION
S/N(S)

or QUANTITY PASS INITIALS DATE

0605-1666-D

FAIL

Receiving Inspection AP-080 3743-3745 TMP 05-24-06

External Visual 
Inspection

MIL-STD-750 method 2101 
paragraph 4.5 and MIL-STD-750 
method 2071

3743-3745 TMP 05-24-06

Configuration MIL-STD-750 method 2101 
paragraph 4.3.b and detailed 
specification

3743 TMP 05-24-06

Electrical Test MIL-STD-750 method 2101 
paragraph 4.3.a and detailed 
specification

3743-3745 JRL 06-01-06

X-Radiography (2 Views) MIL-STD-750 method 2101 
paragraph 4.6 and MIL-STD-750 
method 2076

3743-3745 RG 05-25-06

Seal Testing, Fine 1/* MIL-STD-750 method 2101 
paragraph 4.7 and MIL-STD-
750/1071, Condition H1

N/A Not 
Required

Seal Testing, Gross MIL-STD-750 method 2101 
paragraph 4.7 and MIL-STD-
750/1071, Condition C1 and E (for 
double plug construction)

3743-3475 TMP 06-02-06

PIND * MIL-STD-750 method 2101 
paragraph 4.9 and MIL-STD-750 
Method 2052, Condition A

N/A Not 
Required

Internal Visual Inspection MIL-STD-750 method 2101 
paragraph 4.9 and MIL-STD-750 
Method 2074

3743-3475 TMP 06-02-06

Prohibited Material 
Inspection

3744 CMC 06-05-06

Cross Section (50% 
round down)

MIL-STD-750 method  2101 
paragraph 5

3743 GVC 06-05-06

Cross Section Inspection MIL-STD-750 method  2101 
paragraph 5

3743 CA 06-05-06

Scribe and Break MIL-STD-750 method 2101 
paragraph 5.2

3744-3745 CA 06-05-06

Die Bond Examination MIL-STD-750 method 2101 
paragraph 5.2.4

3744-3745 CA 06-05-06

Compare to Previous 
Analysis 2/

3743-3745 CA 06-05-06

Final Report 3743-3745 CA 06-05-06

Note: This form is controlled in the Analysis Database. Report Page 2



Analysis: _______________________ Date: 06-05-06_____________

DPA Checklist per MIL-STD-1580 Method 13.1 Diodes, glass bodied, axial 
leaded and surface mount (MIL-PRF-19500)

TASK SPECIFICATION
S/N(S)

or QUANTITY PASS INITIALS DATE

0605-1666-D

FAIL

APPROVED  ____________________

Detailed Specification: MIL-STD-19500/609E
Comments:
1/  *Fine Leak Testing and Pind Testing are not required on non-cavity, transparent, double slug devices.
2/  These devices are the same as that of ASI DPA #0603-0820-D, only differing in lot date code.

Note: A check in the "PASS" column for tasks that have no pass/fail criteria simply indicates the task was performed.

Note: This form is controlled in the Analysis Database. Report Page 3



Analysis Number: 0605-1666-D

Analysis Number: 0605-1666-DPO Number: 30286-CURTIS

Device: JANS1N6640US

3743-3745

Markings: (side){black cathode band}
{s/n}
(all markings are identical)

Function: DIODE, GLASS BODY

Package: SURFACE MOUNT

Date Code: 0532

Certification of Conformance
(C of C)

We hereby certify that all articles, materials, products, equipment, and services listed above, furnished pursuant
to this purchase order have been produced, assembled, inspected, and tested in full accordance with all applicable
specfications, drawings, and other purchase order requirements. Substantiating inspection and/or test data is on
file at the manufacturer's plant subject to review by the Buyer and/or Government representative upon request. 

SELLER:

Devices were processed in accordance with the requirements of  MIL-STD-1580 Method 13.1 Diodes, glass 
bodied, axial leaded and surface mount (MIL-PRF-19500), the following traceability documentation is provided:

CUSTOMER: SANDIA NATIONAL LABORATORIES
ALBUQUERQUE, NM  87125

Authorized Signature

Date of Report

06-05-2006

A.S.I. finds the parts or material submitted for test or evaluation:

Meets specified requirements.X

Does not meet specified requirements.

Recommends customer review.

3# of Devices:

Vendor: MICROSEMI

Serial Numbers: Traceability: ITEM #SAT7163
SNL LOT #2006050084

Analytical Solutions, Inc.
10401 Research Road, SE
Albuquerque, NM  87123

Certificate No. 012857

2006066Line Number:

Note: This form is controlled in the Analysis Database. Report Page 4



Analysis:  ____________________0605-1666-D 05-24-06Date Completed:
TMPAnalyst: _____________

_____________

 

EXTERNAL INSPECTION 

 
OVERALL RESULTS: Accept: X Reject:   

 
EXTERNAL EXAMINATION RESULTS 

 
SERIAL NO. 3743 3744 3745   
ANOMALIES A A A   

      
      
      

Comments:      
      
      

 
 

A. NO ANOMALIES 
 
B. FOREIGN MATERIAL 
     1. BRIDGING LEADS 
     2. BRIDGING PACKAGE TO LEAD(S) 
     3. IN SEAL MATERIAL 
     4. ON LEAD(S) 
     5. ON PACKAGES 
 
C. LEAD CONDITION 
     1. BENT, TWISTED 
     2. CORRODED 
     3. MISALIGNED 
     4. NICKED, CUT OR SCORED,              
         SCRATCHES EXPOSING      
         BASE MATERIAL 
     5. CONTAMINATION 
     6. BROKEN 
     7. PEELING, FLAKING , BLISTERING  
         FINISH 
     8. PITS OR BURRS 
     9. INADEQUATE WELD 
    10. 

D. MARKINGS 
     1. ILLEGIBLE 
     2. NONCONFORMANT TO                     
         CUSTOMERS PAPER WORK 
     3. NONHOMOGENOUS FROM PART   
         TO PART 
     4. SMEARED OR REMOVED 
     5.  LEAD IDENTIFICATION 
 
E. PACKAGE CONDITION 
     1. BROKEN 
     2. CHIPPED 
     3. CRACKED 
     4. CRAZED OR BUBBLE SURFACE 
     5. DENTED ENOUGH TO AFFECT FIT 
         OR FUNCTION 
     6. VARIATION IN  MATERIALS OR      
          FINISH FROM PART TO PART 
     7. VARIATION IN PACKAGE                 
         CONSTRUCTION 
     8. PROTRUSIONS 
     9. BLISTERS, ROLLBACKS 
    10. 

F. SEALS 
     1. CRACKS IN SEAL MATERIAL 
     2. EXCESSIVE SEAL MATERIAL 
     3. MISALIGNED LID TO PACKAGE 
     4. VOIDS IN SEAL DELAMINATIONS  
         OR SEPARATIONS 
     5. WARPAGE IN OR AROUND SEAL 
     6. WELD SPLATTER 
     7. EVIDENCE OF A COLD SOLDER      
         JOINT 
     8. CHIP OUT 
     9. CRAZING 
    10. BUBBLES 
    11. NEGATIVE MENISCUS 
    12.  
 
G. OTHER 
     1.  
     2.. 

 

Note: This form is controlled in the Analysis Database. Report Page 5



Analysis:  ____________________0605-1666-D 05-24-06Date Completed:
TMPAnalyst: _____________

_____________

 

CONFIGURATION 

 
OVERALL RESULTS: Accept: X Reject:  

 

 
All dimensions are in inches 
Serial Number 3743    
BL 0.178    
ECT cathode side 0.024    
ECT anode side 0.028    
BD1 0.085    
BD2 0.083    
 

 

Note: This form is controlled in the Analysis Database. Report Page 6



Analysis:  ____________________0605-1666-D 06-01-06Date Completed:
JRLAnalyst: _____________

_____________

  

DIODE ELECTRICAL TEST 

 
OVERALL RESULTS: Accept: X Reject:  

      
 
Specification: See Detailed Specification on Checklist 

Minimum Tests Required By MIL-STD-1580B 

Signal or Rectifying Diodes: IR (reverse leakage), VF (forward voltage) 

Zener Diodes: VZ (zener voltage), IF (forward current) 

 

S/N IR 

100nA max. 

VR = 50V 

VF 

0.540 V min, 0.620 V max 

IF = 1mA 

3743 34.11nA 0.54190 V 

3744 34.31nA 0.54261 V 

3745 32.79nA 0.54647 V 

   

   

   
 
Comments: None. 

Note: This form is controlled in the Analysis Database. Report Page 7



Analysis:  ____________________0605-1666-D 05-25-06Date Completed:
RGAnalyst: _____________

_____________

 

RADIOGRAPHIC INSPECTION 

 
OVERALL RESULTS: Accept: X Reject:  

     

 
TOTAL QTY: 3 QTY ACCEPT: 3 QTY REJECT: 0 
 

RADIOGRAPHIC EXAMINATION RESULTS 
 

SERIAL NO. DEFECT CODE COMMENTS: 
3743 None. No anomalies were observed. 
3744 None. No anomalies were observed. 
3745 None. No anomalies were observed. 

   
   
   
   
   

MIL-STD-750 Method 2076  
A. None 
B. Device Construction 

1. Foreign particles. 
2. Solder or weld splash 
3. Build up of bond material 
4. Improper shape or placement of lead wires or 

wiskers. 
5. Total contact area voids in excess of  ½ the 

total contact area. 
6. A single void in the contact area that 

transverses either length or width and 
consumes greater than 10% of the length or 
width of the element. 

C.     Flat pack and dual-in-line (see figure 2076-2). 
1. Any lead wire that appears to touch or cross 

another lead wire or bond (Y plane only). 
2. Any lead wire that deviates from a straight line 

from bond to external lead and appears to be 
within .002 inch (0.0504 mm) of another bond 
(Y plane only). 

3. Lead wires that do not deviate from a straight 
line from bond to external lead and appear to 
touch another wire or bond (Y plane only). 

4. Any lead wire that touches or is less than .002 
inch (0.0504 mm) from the case or external 
lead to which it is not attached (X and Y 
plane). 

5. Any bond that is less than .001 inch (0.0254 
mm) (excluding bonds connected by a common 
conductor) from another bond (Y plane only). 

6. Any wire making a straight line run (with no 
arc) from die bonding pad to package post. 

 

D.     Wires Present Other Than Those Required. 
E.     Round or "box" transistor type (see figure 

2076-3). 
1. Any lead wire that touches or is less than .002 

inch (0.0504 mm) from the case or external lead to 
which it is not attached (X and Y plane). 

2. Lead wires that sag below an imaginary plane 
across the top of the bond (X plane only). 

3. Any lead wire that appears to touch or cross 
another lead wire or bond (Y plane only) if bonded 
to different electrical elements. 

4. Any lead wire that deviates from a straight line 
from bond to external lead appears to touch or to 
be within .002 inch (0.0504 mm) of another wire 
or bond (Y plane only). 

5. Any bond that is less than .001 inch (0.0254 mm) 
(excluding bonds connected by a common 
conductor) from another bond (Y plane only). 

6. Any wire making a straight line run (with no arc) 
from die bonding pad to package post, unless 
specifically designed in this manner (e.g., clips, 
rigid connecting leads, or heavy power leads). 

7. Any internal post that is bent more than 10q from 
the vertical (or intended design position) or is not 
uniform in length and construction or comes closer 
than one post diameter to another post. 

8. Any post in a low profile case (such as a TO-46) 
which comes closer to the top of the case than 20 
percent of the total inside dimension between the 
header and the top of the case. Any device in 
which the semiconductor element is vertical to the 
header, and comes closer than .002 inch (0.0504 
mm) to the header or to any part of the case. 

 

F.  Axial lead type (see figure 2076-4). 
1. Whisker embedded within glass body wall. 
2. Whisker tilted more than 5q in any direction from 

the device lead axis or deformed to the extent that 
it touches itself. 

3. Either half of an S or C bend whisker that is 
compressed so that any dimension is reduced to 
less than 50 percent of its design value. On diodes 
with whiskers  metallurgically bonded to the post 
and to the die, the whisker may be deformed to the 
extent that it touches itself if the minimum whisker 
clearance zone specified in figure 2076-4a is 
maintained for metal packages. 

4. Whiskerless construction device with plug 
displacement distance more than one-fourth of the 
diameter of the plug with respect to the central axis 
of the device. 

5. Semiconductor element mounting tilted more than 
15E from normal to the main axis of the device. 

6. Die hanging over edge of header or pedestal more 
than 20 percent of the die contact area by design. 

7. Less than 75 percent of the semiconductor element 
base area is bonded to the mounting surface. 

8. Voids in the welds which reduce the lead to plug 
connection by more than 25 percent of the total 
weld area. 

9. Devices with package deformities such as body 
glass cracks, incomplete seals (e.g., voids, position 
of glass), die chip outs, and severe misalignment of 
S- and C-shaped whisker connections to die or post 
that exceed the limits of the applicable visual 
inspection requirements. 
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Analysis:  ____________________0605-1666-D 06-02-06Date Completed:
TMPAnalyst: _____________

_____________

 

GROSS SEAL 

 
OVERALL RESULTS: Accept: X Reject:  

     
  

MIL-STD-750/1071, Condition C1 and E (for double plug construction) 
Bomb Conditions C1: 

Psia  
(±2) 

Psig  
(±2) 

Minimum exposure time 
(hours, t1) 

30 18 23.5 

45 33 8 

60 48 4 

75 63 2 
90 78 1 

105 93 0.5 

Bomb Conditions E (Dye Penetrant): 

Psia  
(±2) 

Psig  
(±2) 

Minimum exposure time 
(hours, t1) 

104 92 3 

60 48 10 

 

Vacuum (<5 torr), Cond. C1 Only N/A Time (30 minutes min) Cond. C1 Only N/A 

Bomb Start:  9:05 AM N2 (PSIG):  92 

Bomb End: 1:10 pm 

Bomb Time: 3 hrs 5 min 

Indicator Fluid Temperature, 125C (+/- 5C)

(Cond. C1 Only) 

N/A 

Devices remain under fluid until time of immersion in indicator fluid.  Each device shall be air dried for 2 (+/-1) minutes prior to immersion in the 
type II indicator fluid.  
(For Gross Seal testing per MIL-STD-750 Method 2068 [double plug opaque glass body type], external visual inspection only [mag = 10 to 20X]) 

S/N Observation 

3743 No Dye Observed, Pass 

3744 No Dye Observed, Pass 

3745 No Dye Observed, Pass 

  

  

  

  

  
 
Comments: None. 

Note: This form is controlled in the Analysis Database. Report Page 9



Analysis:  ____________________0605-1666-D 06-02-06Date Completed:
TMPAnalyst: _____________

_____________

 

INTERNAL VISUAL INSPECTION 

 
OVERALL RESULTS: Accept: X Reject:  

      
 

INTERNAL VISUAL EXAMINATION RESULTS 
 

SERIAL NO. 3743 3744 3745      
ANOMALIES A A A      

         
         
         
         
         
         
         

 
MIL-STD-750 METHOD 2074 

A. NO ANOMALIES  
B. SEALS 

1. DIODE BODIES CONSTRUCTED IN PART OR WHOLLY 
OF GLASS THAT EXHIBIT CRACKS, CHIPS, OR 
ABRASIONS WITH THE EXCEPTION OF STRESS RELIEF 
CRACKS WHICH ARE CONFINED WITHIN THE 
OUTLINE RADIUS OF THE SHOULDER AND ARE LESS 
THAN 0.25 mm IN LENGTH OR DEPTH 

2. ANY BODY DEFORMATION THAT IS 0.25 mm GREATER 
THAN THE NORMAL CONFIGURATION. 

3. ANY GLASS-TO-GLASS OR GLASS-TO-METAL SEAL 
THAT IS LESS THAN 0.25 mm IN ITS SMALLEST 
DIMENSION 

C. DIE 
1. VOIDS & CRACKS PRPAGATING INTO THE ACTIVE 

AREA 
2. ANY LIFTING, CRACKING, OR PEELING OF THE 

METALLIZED AREA OR ANY DIE WHOSE 
METALLIZATION IS REDUCED BY 25% OR MORE OF 
THE DESIGNED SURFACE 

D. CONTAMINATION 
1. ANY ATTACHED MATERIAL LARGER THAN 0.025 mm 

IN ANY DIMENSION OF SUCH CONFIGURATION THAT 
IT COULD BREAK AWAY 

E. DIE MOUNTING 
1. SOLDER BRIDGES THAT GO FROM THE CONNECTION 

BELOW THE DIE TO THE DIE OR THAT OVERFLOW TO 
THE SIDE OF THE DIE. 

2. LEAD-TO-DIE SOLDER CONNECTIONS WHICH COVER 
LESS THAN 50% OF THE DIE PEREPHERY 

3. DIE TILTED MORE THAN 15 DEGREES FROM THE 
MOUNTING PLANE 

4. VOIDS THAT REDUCE THE DIE ATTACH AREA UNDER 
THE ACIVE AREA BY MORE THAN 50% 

F. CONNECTIONS, WELDED, CEMENTED, CRIMPED, AND 
SOLDERED INTERFACES SHALL BE CLEAN AND FIRM, 
AND INDUCATE FUSION ON A MINIMUM OF 50% OF THE 
AVAILABLE AREA INCLUDING THE FOLLOWING 
1. DIE TO STUD POST 
2. STUD TO LEAD 
3. DIE TO DIE 
4. WHISKER TO POST OR STUD 
5. DIE TO SOLDER DISC 
6. SOLDER TO POST OR STUD 
7. RAM-ROD TO DIE 
8. SOLDER DISC TO POST OR STUD 

G. WHISKERS 
1. WHISKER WHICK DOES NOT COMPLETELY COVER 

THE CONTACT BALL (BALL RIBBON CONSTRUCTION) 
2. DISTANCE FROM THE WHISKER TO THE DIE WHICH IS 

LESS THAN 50% OF THE BALL HEIGHT (BALL RIBBON 
CONSTRUCTION) 

3. WHISKER FOOT WHICH IS NOT FLUSH WITH THE 
TOPPING FOR ITS ENTIRE WIDTH AND AT LEAST 30% 
OF ITS LENGTH (WHISKER-DISK CONSTRUCTION) 

4. ANY DIE CONTACT MISALIGNED SUCH THAT IT 
EXTENDS OVER THE OUTSIDE EDGE OF THE OXIDE 
RING AND MAKES CONTACT WITH THE SCRIBE MOAT 

5. BEND OPENING WHICH IS LESS THAN 30% OF THE 
WHISKER HEIGHT 

6. EITHER BEND OPENING THAT IS LESS THAN 30% OF 
HALF THE WHISKER HEIGHT. 

H. GENERAL 
1. POOR WORKMANSHIP 
2. DEVIATES FROM BASELINE 
3. OTHER (SEE COMMENTS) 
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Analysis:  ____________________0605-1666-D 06-05-06Date Completed:
CMCAnalyst: _____________

_____________

 
  

PROHIBITED MATERIALS INSPECTION 
  
 

OVERALL RESULTS: Accept: X Reject:  
  
 

  
 

SURFACE EXAMINED RESULTS 
LEAD FINISH 29% Pb; 71% Sn 

  

  

  

  

  

  

 
 
All metallic surfaces, both internal and external shall be examined. If the metallic surfaces are not obviously gold, 
copper, or black anodized, EDS evaluation is required. If no prohibited materials are possible based upon visual 
examination then no EDS evaluation is required. When EDS evaluation is required and proceeding with the remainder 
of the DPA process would neither destroy or obscure evidence of the presence of prohibited materials, then EDS 
evaluation can be performed at the standard SEM process step of the DPA. Otherwise, EDS evaluation shall be 
performed as an additional step immediately after external visual examination to determine the composition of the 
internal metallic surfaces. 
 
The following device elements are exempt; 
•  wire bonds, ribbons and metallization 
•  die attach medium 
•  die surfaces 
 
EDS (Energy Dispersive Spectroscopy) Evaluation. The EDS spectrum shall exhibit a minimum of 3% 
Pb or Ag content by weight for lead-tin alloys or silver-tin alloys. Those samples meeting those criteria shall be 
deemed “Acceptable” and DPA Summary Cover Sheet shall Those exhibiting less than 3% Pb or Ag content by 
weight shall be designated as “Rejectable”. 
 

Note: This form is controlled in the Analysis Database. Report Page 11



Analysis:  ____________________0605-1666-D 06-05-06Date Completed:
CAAnalyst: _____________

_____________

 

DIE BOND EVALUATION 

 
OVERALL RESULTS: Accept: X Reject:  

      
 

DIE BOND EVALUATION 
 
S/N Pass/Fail Comments 
3744 PASS None. 
3745 PASS None. 

   
   
   

 
MIL-STD-750 METHOD 2101 Paragraph 5.2.4 and Table 2101-II 

5.2.4 Die bond evaluation. Metallurgically bonded construction types shall be evaluated to the requirements 
of 30.14 of MIL-S-19500. Both separated contact interfaces shall be optically evaluated for the bond area in 
accordance with table 2101-II (Die attach criteria). If a device does not satisfy the die attach criteria, as 
specified, a thermal transient response test (MIL-STD-750, method 3101) shall be performed, on a sample 
basis to establish acceptability for use. 
 

TABLE 2101-II. Die attach criteria. 

 
1/ The silver button design contact area is the entire button top view area in 
intimate contact with the plug or braze reform interface. When both sides of the 
die are adequately bonded, the button to silicon interface (the area from which 
silver has grown, but not including any area which may be expanded over 
protective oxides) may become the area where separation occurs using the 
scribe and break technique to open the glass. The button to silicon interface 
will then become the measured design contact area. The percent bond area will 
be determined by the silicon pulled and remaining on the backside of the 
button. 
 
2/ Silver button construction: The percent area requirement applies only to the 
back contact or silicon side. The button to plug interface shall be bonded at 
point of contact or the tangent formed at their interface.  
 
3/ The requirements of 5.2.4 do not apply for schottky or low voltage thermally 
matched noncavity zener construction. 
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Analysis #:0605-1666-D  

  

Photo Page 6 

 

Figure 15 
T=0° 
S/N 3743 

Caption: 
Close-up SEM view of the 
external cathode side-to-
cathode slug attachment. 
 
CS = cathode slug 
D = die 
G= glass body 

Figure 16 
T=0° 
S/N 3743 

Caption: 
Close-up SEM view of the die 
and its attachment to the slugs. 
 
AS = anode slug 
D = die 
CS = cathode slug 
G= glass body 


